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t your lobber! 
THE SERVICE NEWS, authoritative publication of Du Mont 

Teleset Sep, ice Control, gives you each month service techniques 
as they are tested ... production changes as they happen! 

With the right informatzon, minutes may save hours of trouble-
shooting. With the right parts, repair is simplified ... service is 

better. ... customer satisfaction builds confidence and reputation. 

Both are at your local Du Mont Distributor. Look for the 
Du Mont SERVICE NEWS on your next call ... and insist 

on ORIGINAL TELEVISION PARTS. 

*TRADE MARK 

REPLACEMENT SALES, CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. 



your future in 

the new world of 

ELECTRONICS 

How far ahead can you be 

next year . . . 

IN TV AND ELECTRONICS? 

41 Send for this free CREI booklet today ... 

and find out! 

rr HIS 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 op-
portunity. 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 113 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 

—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 CREE courses 
for group training in electronics at company expense, among 
them United Air Lines, Canadian Broadcasting Corporation, 
Trans Canada Airlines, Bendix Products Division, 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 CRE1 
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 up to you. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 141, 3224 16th St.. N.W.. Washington 10, D. C. 

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

} CHECK D TV. FM & Advanced AM Servicing D Aeronautical Radio Engineering 
FIELD DF 0 Practical! Television Engineering 
GREATEST 12 Broadcast Radio Engineering (AM. FM. TV) . 
INTEREST CI Practical Radio Engineering 

Name  

Street  

City Zone State  

If residence sciool in Wash.. D. C. preferred, check here ID 

RADIO-ELECTRONICS Is published monthly by Gernsback Publications, Inc., at Erie Ave.. F to G Streets. Philadelphia 32. Entered as see I class matter September 27. 1948 
at the Post Office at Philadelphia, l'a., under the Act of March 3, 1879. Copyright 1952 by Gernsback Publications, Inc Text and illustrations most not be reproduced without per-
mission of copyright ow,ers• 
POSTMASTER: If undeliverable send form 3578 to: RADIO-ELECTRONICS, 25 West Broadway, New York 7, 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 ne-.;er 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. 

All yours at 
no extra cost! 

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 

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

Manager • Inspector Technician • Aircraft Radio Inspector. Special Govt, 
Positons • Service Specialist • Sound Truck Operator • and many others!! 

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

ONLY NATIONAL SCHOOLS 
GIVES YOU THIS PROFESSIONAL 

MULTI-TESTER 
Ready to use. 
Easy to 
operate. Light 
enough to 
carry on 
service calls. 

National Schools 

GET YOUR TRAINING FROM 

THE RADIO-TV CAPITAL OF 
THE WORLD 

Let Na-
tional r •111-;;; 
Schools 
—a resi-
dent technical trade school 
for nearly 50 years—train you 
at home for today's unlimited 
opportunities in Radio-TV. 

litadio-TV Book 
& Sample Lesson 

JUST MAIL 
COUPON! 

NATIONAL SCHOOLS GRADUATES IM 
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 he4ling you after graduation. 
Write National Schools, 4000 South 
Figueroa St., Los Angeles 37, California. 

NATIONAL SCHOOLS 
Los Angeles, Calif. • Est. 1905 • In Canada • 193 Hastings SI., Vancouver, B.C. 

YOU GET ALL r IIIIIIRM BM Mal IMI IM ffl11•11111 BM M MI\ 

THE PARTS 
INCWIDING I NATIONAL SCHOOLS, Dept. RG-13 Mail in envelope 

TUBES for this 4000 South Figueroa Street or poste ea 

superheter- I Los Angeles 37, California postal cord 

odyne Send me FREE book 'My Future in Radio-Television 
receiver... and Electronics." Also a FREE sample lesson. I un-

derstand no salesman will call on me and that there 
is no obligation. 

APPROVED FOR 
G. I. TRAINING 

and lots of 
other equip-
ment...to 
keep! 

Don't put it off! Mail coupon NOW! 

1 
NP ME  AGE 

ADDRESS  

CITY ZONE STATE 
D VETS! Check here if you are o veteran. 

------ MI MN 11•111111•111 
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These signals find the way 

SENDING 

RECEIVING 
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When you dial a telephone number, high-speed switching mechanisms 
select your party and connect you. Through a new development of Bell 
Telephone Laboratories, similar mechanisms are doing the same kind of job 
in private wire teletypewriter systems which America's great businesses lease 
from the telephone company. 

Company X, for example, operates an air transportation business with 
scores of offices all over the country. At one of these offices, a teletypewriter 
operator wishes to send a message, let us say, to Kansas City. Ahead of the 
message, she types the code letters "KC". The letters become electric signals 
which guide the message to its destination. 

Any or all stations in a network, or any combination of stations, can be 
selected. Switching centers may handle 50 or more messages a minute . . . 
some users send 30,000 messages a day. Delivery time is a few minutes. 

Defense manufacturers, automobile makers, airlines and many other Ameri-
can businesses are benefiting by the speed and accuracy of the new equipment 
— another example of how techniques developed by the Laboratories for 
telephone use contribute to other Bell System services as well. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides 
careers for creative men in scientific and technical fields. 

RADIO- ELECTRONICS 
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—with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 

What will mailing the coupon below do for YOU? 
Just this! You'll find out about one of today's most 

300 remarkable ... practical ways to prepare to get into 
America's amazing billion dollar opportunity field of 
TELEVISION-RADIO-ELECTRONICS. You'll see 
how to get into fascinating work that pays well.., that 
offers one of America's most promising futures... 
that enables you to start your own bu siness almost "on 
a shoe string," if you prefer this to a job opportunity. 
And above all, you'll get some GOOD NEWS 

especially welcomed by men anxious to earn REAL 
MONEY in this thrilling field. For you'll see that NOW 
you can get the kind of practical, laboratory-type 
training so desirable for making real progress in 
Television- Radio - Electronics . . . and WITHOUT 
LEAVING HOME. 
You'll see that DeForest's Training, Inc. sends 

Now "blade' 
RECTANGULAR 

TUBE 

DeFOREST'S TRAINING INC 
AFFILIATED WITH 

De Vry Technical Institute 
CHICAGO 1.4, ILLINOIS 

DeFOREST'S TRAINING. INC.. DEPT. RE-I -.I 

2533 N. Ashland Avenue, Chicago 14, 

I would like valuable, 
information- packed folders showing how I may get started 
toward o good job or my own business in Television-
Radio-Electronics. 

Name 

Street  

City 

Age 

 _Apt.  

  Zone_ _Stale  
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ends low line 
voltage hazard* 
CREST LVB-117 

Line Voltage Booster 

ACCURATE 
VOLTAGE 
BOOST! 

Sall"  
LIST 

Standard RIMA Guarantee 

End low line hazard*. . . sub-normal 

line voltage may cause damage or 

improper operation of TV set or 

electrical appliance. 

The LVB-117 is engineered to restore 

peak performance to any TV set 

set or electrical equipment. 

Insures full strength, width, and 

height of the TV picture when 

low line voltage weakens or shrinks 

picture. Corrects intermittent sync 

and oscillator drift caused by 

low line voltage. 

6 unique features for the ultimate 

in ACCURATE VOLTAGE BOOST 

V 300 WATT RATING . . . ample for most require-

V SIMPLE EXTERNAL PLUG-IN . . . 10 second installa-

V AL TOMATICALLY OPERATED . . . turns on and off 

V MULTI-TAP SELECTOR SWITCH . . . permits exact 

fr° OVERLOAD CUT OUT . protects against unsafe 

line voltage increase. 

ments 

tion aids over the counter sales 

with set or appliance 

voltage boost 

VISUAL INDICATOR . . . assures exact selection of 

required boost 

Available at local jobbers or write for full details 

and name of nearest representative. 

LABORATORIES, INC. 
84-11 Rockaway Beach Blvd. 
Rockaway Beach 93, N. Y. 
Far Rockaway 7-2732 

RADIO- ELECTRONICS 
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Want To 
DOUBLE YOUR PAY? 

Edward H. Guilford 

Executive Vice President   

How To Pass FC 
COMMERCIAL LIKENS 
RADIO OPERAT OR 

'AP 

MONEY MAKING 
F C C LICENSE 

INFORMATION 

EXAMINATI0NS 

rELEVISION 
dociudod in our ENGINEERING 

GET THIS AMAZING NEW BOOKLET FREE! 

TELLS HOW. 

WE GUARANTEE 
TO TRAIN AND COACH YOU AT 

HOME IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 

HERE IS YOUR GUARANTEE 
If you fail to pass your Commercial License exam 
after completing our course, we guarantee to con-

tinue your training without acIditionai cost of any 
kind, until you successfully obtain your Commerciol 
license, previded you first sit for this examination 
wittio 90 days &ter completing your course. 

lf you have had any practical experience—Amo-
'teur, Army, Navy, radio repair, or experitrenling. 

TELLS HOW .. 

Employers Make JOB OFFERS Like These 
to Our Graduates Every Month! 
Lette. from Chief Engineer, Broadcast Station, North Carolina. "Need men 
with radiotelephone 1st class licenses, no experience necessary. Will learn 
more than at average station for we are equipped with D;esel Electrk power, 

transmitting and studio equipment." 

Telegram from Chief Eigineer, Broadcast Station, Wyoming, " Please send 
latest list available tint class operators. Have Novembe 10th opening for 
two combo men." 

Letter Fom Chief Engineer, Broadcast Station, Team., " Please send list of 
totes' licensed g•aduates." 

These ere just o few examples cf the job offers that come fo our office 
periodically. Some licensed radioman 'filled each of these jobs . . it 
might have been you! 

HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 

home and Adoress L cense Lessors 

Lee Wm thy 2nd Phore 16 
22HP ;., Wilshire St., Bakersfield, Calif. 

Clifford E. Vogt   1st Phone 20 
Box 1016. Dania. Fla. 

Francis X. Foerch . . 1st Phone 38 
38 Beucler PI., Bergenfield, N. J. 

StSgt. Ben H. Davis .. ... 1st Phone 28 
317 North Roosevelt. Lebanon, Ill. 

Albert Schoell   2nd Phose 73 
I In West I 1th St.. Escondido. Calif. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Carl E. Smith, E. E., Consulting Engineer, President 
Desk RE-48, 4900 Euclid Bldg., Cleveland 3, Ohic 

TELLS HOW.. . 

Our Amazingly Effective 

JOB-FINDING SERVICE 

Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job-Finding results: 

GETS CIVIL SERVICE JOB 
•••rh,mk:. to your comae 1 obtained my 21,11 phone license, and am now tunnloYntl hy. 
Civil Servile at Great Lakes Naval Training Station as an Ltmittinent SoecitUist. 

Kenneth It. Leiser. Tait Oaks. Mid. Del., hiellenry. 

GETS STATE POLICE JOB 

"I have obtained in3 lot class beitet ( thanks to me school) anti since receiving 
value 1 nave held ¡mud Jobs at all times. I am now Chief HAM Operator with the 
Kentucky State Police. -

Edwin P. Mealy, 204 E. 3rd St.. London. Ny. 

fOURS IS THE ON;_Y HOME 
STUDY COURSE 
WHICH SUP-
PLIES FCC-TYPE 
EXAMINATIONS 
WITH ALL LES-
SONS AND FINAL 
TESTS. 

/\ 

GETS BROADCAST JOB 

"I wish to thank your Joh-Fintling Mercier for tile help 
in securing for me the 'meatier, of transmitter operator 
hem at WCAE in Pittsburgh." 
Walter Koschik. 1442 Rldge Avo., N. Itraddoek, Pa. 

GETS AIRLINES JOB 

"Doe to Num. Job- Finding Servile. I have been melting 
loony afters from all over tire country. and I hat e take's a lob 
with Capita! Airlines In Chicago. as a Radio Mechanic." 

Harry Clare. 4537 S. Drexel Bled_ Chicago. 111. 

Your FCC Ticket is recognized in all radio 
fields as proof of your technical ability. 

CLEVELAKM INSTITUTE OF RADIO ELECTRONICS 

Desk RE.4E-4900 Euclid Bldg. 

Cleveland 3. Ohio 

(Address to Desk No. to avoid delay.) 

t want to know how I . an get my FCC ticket in a minimum of time. 
Send me your FREE booklet: " How to Pass FCC Lieense Examina-
tions" ( does not cover exams. for Amateur License), as well as a 
sample FCC-type exam and the amazing new booklet. "Noney•Makine 
FCC License Informatim." 

i=1 Tell me about your Television Engineering Course. 

Name  

Address.   

City Zone. . State  
Poste on two cent postcard or send air mail. 
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YOU CAN USE ANY A.M. 
SIGNAL GENERATOR 

411def,.4.0. and you're in 
Profitable TV Testing 

Value-wise you can't make a smarter buy. For if you have a good 
Signal Generator to use as a marker with 3435, this new Triplett 
Sweep saves you real money! Performance-wise it's Triplett 
Engineering at its best. There are no complications in use. Con-
tinuous range coverage to 240 MC for all TV carrier and IF fre-
quencies. There are no gaps in frequency, and continuous tuning is 
provided over all TV and FM bands. Note MAIN frequency dial, 
marked with channels as well as frequencies; continuously vari-
able sweep width, effective from 500 KC to 12 MC; the PHASE 
controlled sweep voltage for scope horizontal input; the STAND-
BY switch for temporary silencing of generator during other test-
ing. These and many other features make Triplett 3435 an out-
standing "buy." See it today at your distributor's. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

FOR THE MAN WHO TAKES PRIDE IN HIS WORK 

... but if you are critical you'll 
appreciate this Wide Range Test 
Oscillator — Triplett 3432. Five 
fundamental ranges-165 KC to 40 
MC. Two Harmonic ranges 36-120 
MC, directly calibrated. Completely 
Shielded. Seven directly calibrated 
330° scales. Illuminated Dial. Try 
it today. 

Triplett 3432 

RADIO- ELECTRONICS 



II 

"r 

• 

LEARN RADIO 

THAT'S the way to become 
an expert radio serviceman. 
Study the theory and prin-
ciples first. These are 
vitally important. Then roll 
up your sleeves and actually 
work with radios — assem-

bling, experimenting, trouble- shooting, 
repairing. That way you learn racio 
from the inside out. 

Which explains why I. C. S., in its new 
Radio Course, concentrates on equip-
ment. You get the best. Matched parts 
for an excellent 5-tube superheterodyne 
receiver. Your own professional-quallty 
multitester. A complete signal generator 

INSIDE OUT! 

kit. High-grade service-
men's tools. " Rider's Per-
petual Trouble- Shooter's 
Manual." Plus lesson mate-
rial and instruction service 
second to none. Also in-
cluded is Principles of Tele-

vision, which is a steppingstone to TV 
installation and service. And there's a 
new course in FM and Television that 
includes COLOR TV! 

Learn by doing! That's the famous 
I.C.S. method. Practical. Modern. Suc-
cess proved. The coupon below brings 
you full details—on radio servicing or any 
of the 391 I.C.S. Courses. Mail it today! 

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS 
A RT 

0 Commercial Art 
ID Magazine and Book 

Illustrating CI E.ectrician 
O Cartooning BUSINESS 
[iT  Show Card and Sign Lettering D Business Administration 
CI Fashion Illustrating 0 Certified Public Accountant 
AUTOMOTIVE 0 Accounting 

0 Automobile, Mechanic D Bookkeeping 
CI Auto-Elec. Technician D Stenography and Typing 

Auto Body Rebuilding ID Secretarial 
and Refinishing ID Federal Tax 

ID Diesel— Gas Engines 
AVIATION 

CI Aeronautical Engineering Jr. 
CI Aircraft Engine Mechanic 
CI Airplane Drafting 

BUI LDING 
CI Architecture 
O Arch. Drafting 
ID Building Contractor 

Estimating 
CI Carpenter and Mill Work 
CI Carpenter Foreman 
D Reading Blueprints 
O House Planning 
ID Plumbing 

BOX 2880-8, SCRANTON 9, PENNA. 
Without cost or obligation, send me "HOW to SUCCEED" and the booklet about the course BEFORE which I have 

Heating CIVIL, STRUCTURAL. D College Preparatory 
0 Steam Fitting ENGINEERING 0 Mathematics 
0 Air Conditioning CI Civil Engineering CI Commercial 

ID Structural Engineering 
Surveying and Mapping 

CI Structural Crating 
LI Highway Engineering 
D Reading Blueprints 
D Concrete Construction 
ID Sanitary Engineering 
DRAFTING 

0 Aircraft Drafting 
D Business Correspondence ID Arch fectural Drafting 
D Personnel and Labor Relations Ti Ekct•ical Drafting 
D Advertising CI Mechanical Drafting 
D Retail Business Management C) Structural Drafting 
D Managing Small Business ID Sheet Metal Drafting 
D Sales Management D Mine Surveying and Drafting 
D Salesmanship ELECTRICAL 
CI Traffic Management 
CHEMISTRY 

El Chemical Engineering 
CI Chemistry 

Analytical Chemistry 
D Petroleum— Nat'l Gas 
D Pulp and Paper Making 
D Plastics 

0 Electrical Engineerirg 
Elect7ician 

D Electrical Maintenance 
0 Electrical Drafting 
D Electric Power and Light 
C Lineman 
HIGH SCHOOL 

0 High School Subjects 

marked X: 

O Stationary Steam Engineering 
D Stationary Fireman 

RADIO, TELEVISION, 
0 Good English COMMUNICATIONS 
MECHANICAL 0 General Radio 
AND SHOP D Radio Operation 

0 Mechanical Engineering 0 Radio Servicing—FM 
D Industrial Engineering CI Television 
0 Industrial Supervision 1:1 Electronics 
0 Foremanship ID Telephone Work 
D Mechanical Drafting RAI LROAD 
0 Machine Design-Drafting ID Locomotive Engineer 
0 Machine Shop Practice El Diesel Locomotive 
0 Tool Design D Air Brakes D Car Inspector 
CI Industrial Instrumentation ID Railroad Administration 
ID Machine Shop Inspection TEXTI LE 
D Reading Blueprints ID Textile Engineering 
ID Toolmaking 0 Cotton Manufacture 
D Gas— Electric Welding D Rayon Manufacture 
D Heat Treatment— Metallurgy D Woolen Manufacture 
0 Sheet Metal Work • D Loom Fixing 
0 Sheet Métal Pattern Drafting D Finishing and Dyeing 
D Refr aeration I2 Textile Designing 
POWER HOME ARTS 

D Combustion Engineering D Dressmaking and Designing 
0 Diesel — Electric 111 Cookery . 
D Electric Light and Power D Tea Room Management 

Name Age Home Address  

City 

Occupation  

State Working Hours A M to P.M. 

Special tuit•on rates to members of the Armed Forces. Canadian residents send 
coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada 
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TUng-Sol Tube 
dependable! 

You can buil 
a reputation 
on Tung-Sol 

• Quality 

f ONG-SOL 
RADIO, TV TUBES, DIAL LAMPS 

TUNG-SOL ELECTRIC INC., Newark 4, N. J. 

Sales Offices: Atlanta • Chicago • Culver City 
Dallas • Denver • Detroit • Newark 

Tung- Sol makes All- Glass Sealed Beam Lamps, 
Miniature Lamps, Sig la' Flashers, Picture Tubes, 
Radio, TV and Special Purpose Electron Tubes. 

RCA SHOWS TRANSISTOR Prcg-
ress in a wide range of radio, television, 
and industry applications. The demon-
stration was held November 17, at the 
David Sarnoff Research Center in 
Princeton, N. J. 
Transistors were shown operating a 

portable television receiver, radio sets, 

Hie transistor push-pull output stage. 

loudspeaker systems, miniature trans-
mitters, parts of electronic computers, 
and other experimental devices. 
The portable TV set was a single-

channel battery-operated receiver with 
a five-inch screen, no larget than a 
portable typewriter ( 12 x 13 x 7 
inches). With only a built-in loop an-
tenna the 27-pound receiver produced 
satisfactory pictures on channel 4 five 
miles from the Empire State Building. 
A small "rabbit-ear" antenna boosted 
its range to fifteen miles. 
The experimental receiver has 37 

transistors. Its total power consump-
tion is only 14 watts, less than 1/10th 
that of a standard table-model set. 
An experimental push-button-tuning 

automobile radio with 11 transistors 
provided comparable audio output to 
standard present-day types. 
An important feature of this all-

transistor set is the elimination of the 
B supply (vibrator, transformer, and 
rectifier). The transistors operate 
directly off the six-volt automobile bat-
tery. Total battery drain with the ex-
perimental receiver is only one amp 
(including two pilot lights). 
An entirely new kind of audio power 

ahlplifier was also shown. This consists 
of nothing but the four experimental 
junction transistors shown in the photo-
graph. 

These are pairs of p-n-p and n-p-n 
transistors in a bridge arrangement, 
acting as a push-pull amplifier and 
driving a speaker voice coil directly. 
Such a device can do the job that now 
requires two or more tubes, a phase 
inverter, an output transformer, and 
other components. 

MICROWAVES MAKE MEALS to 
order in seconds in new Lunch-O--Mat 
slot-machine restaurant. Radar cooking, 
developed some years ago by Raytheon 
Manufacturing Company, is being used 
successfully for large-scale food prepar-
ation on the new S.S. United States and 
in many hotels and institutions. Refrig-
erated meats, soups, and beverages are 
cooked thoroughly in less than 15 sec-
onds, without destroying vital nutri-
ional elements. This appears to be the 

first successful attempt to use it in a 
vending machine. 

Heart of the Lunch-O-Mat's hot-food 
section is the hand-size magnetron • 
oscillator shown in the photograph. 

COMMUNITY ANTENNAS have 
reached the stage of big business. A 
plan under consideration for Vancouver, 
Canada, would call for an expenditure 
of $10 million. It is being considered 
as a serious business proposition by 
Famous Players Canadian Corp., and 
would bring programs from Seattle and 
Bellingham, Washington, to residents 
of Vancouver. Coaxial cable distribu-
tion and a coin-meter service is in-
cluded in the plan. The antenna would 
be 300 feet high, mounted on high 
ground near the city. 

In Corsicana, Texas, the city commis-
sion is considering an ordinance which 
would grant a 10-year franchise to a 
local company for a city-wide TV mas-
ter antenna system. Tentative charges 
as proposed would be $125 for connec-
tion to the system and from $3.50 to 
$4.50 a month as rental fee. A central 
tower high enough to assure the sub-
scribers excellent television reception 
would be erected. 

Latest arrival in the vending machine field is this coin-in-the-slot Radarange. 

RADIO- ELECTRONICS 
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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 

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 chassas, 
test instruments, Ama-
teur gear, etc. 

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! 

ALLIED RADIO CORP., Dept. 2-A-3 

833 W. Jackson Blvd., Chicago 7, Minois 

• 
11611 MMBM IMIMIMIMMMMMMaaMlillaMMMMI 

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! 

EVERYTHING IN 

ELECTRONICS 

ALLIED RADIO 
World's Largest Electronic Supply House 

Send FREE 236-Page 1953 ALLIED Catalog. 

Name  

Address  

City Zone State  

JANUARY, 1953 
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The stars show quality ascendant in the TV set owner's 
mind. Follow your stars—give the set owner the best 
picture tube replacement—Rauland. Your Rauland 
jobber anticipates your need today with a complete stock. 
The Rauland Corporation, 4245 N. Knox Avenue, 
Chicago 41, Illinois. MUlberry 5-5000. 

vl n 
' PERFECTION THROUGH RESEARCH IIIL 

RADIO- ELECTRONICS 



15 

\\ 
Flere,sf your 

Opportuni 
\\\\ 

to prepare for a good job or a business 

of your own in TV SERVICING 
There are today more good jobs open 
in TV Servicing than there are trained and 
experienced men to fill them. Yes, thousands 
of opportunities exist now for good-pay jobs 
offering employment security for years and 
years to come. Thousands of TV Servicing 
jobs are going begging. Do you want one 
of them? 

Experts agree, that because of the critical 
shortage of trained and experienced TV Serv-
icemen, and the tremendous future growth 
of the industry, no vocational field today 
offers more opportunities than TV Servicing. 

The Big New Industry 

with a Great Future 

Television is just in the beginning stages of 
its big industrial boom. Look at these amaz-
ing facts: 

• Lifting the freeze on new TV stations will 
open many new TV areas and will improve 
the coverage of existing areas. The result will 
be an enormous demand for TV receivers. 

• Within a few years over 1000 TV stations will 
be telecasting compared with 108 TV stations 
now on the air. 

• Nearly one-half of all families living within 
the present TV areas do not yet own TV 
receivers. 

• The new trans-continental video network 
plus better and more interesting programs 
plus larger viewing screens and color TV will 
increase the installation of new receivers, will 
induce present owners of 12-inch and smaller 
size viewing screens to buy newer model 
receivers. 

• The power increases of many existing stations 
and improved reception range of current re-
ceivers will result in receivers being installed 
and serviced in the fringe areas of present 
stations. 

• Under the FCC proposal, over 70 per cent 
of all communities will be served by UHF 
channels exclusively. This means TV service-
men must know UHF receivers before the 
new UHF stations in their area are opened. 

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 Technology. Write 
for free catalog on resident courses. 

Eee 

• No one yet knows how great the industrial 
TV market will be. 

RCA Institutes Home Study Course prepares 

you for o Career in TV Servicing 

The addition of the RCA Institutes TV 
Service Training to your present radio-
electronics experience will qualify you to 
step out and grasp the golden opportunities 
that now exist in television—America's fast-
est growing industry. 

Learn at home—in your spare time—while 
you study the practical how-to-do-it tech-
niques with how-it-works information. Easy-
to-read and easy-to-understand lessons under 
the supervision of RCA engineers and ex-
perienced instructors quickly train you to 
qualify for the many good jobs now waiting 
for trained TV servicemen. Don't pass up 
this lifetime opportunity for financial security 
and a bright future in TV. Learn TV Servic-
ing from RCA—pioneers and leaders in radio, 
television and electronic developments. 1 Send for FREE BOOKLET 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREIT NEW YORK 14, N.Y. 

Mail the coupon—teday. Get complete information on the 
RCA INSTITUTES Home Study Course in Tekvision 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.. Horne Study Department RE-153 
350 West Fourth Street New York le. N. Y. 

Without obligation on my part, please send me copy of 
booklet "RCA INSTITUTES Home Study Course in 
TELEVISION SERVICING." (No salesman will call.) 

Name  

Address  

City  

("Pleaue rento 

Zone State 

1 A N LI A Rs', 1953 
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one of the country's largest dis-
tributors of television sets and 
appliances 

0% AcRyo` 

IS A PROFITABLE 
ITEM TO STOCK 
FOR 2 REASONS 

"Our tustomers 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. 

2. WE USE IT OURSELVES 

Jr 

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." 

Wee--

Service Manager 
Motorola-Detroit Co. 

In U.S.A. and CANADA 
SEE YOUR JOBBER 

Or Write For Information 
Department 3101 

KRYLON, Inc. 
2601 N. Brood St., Philadelphia 32 

'Ilse Radio Mouth 

QRM ON CHANNELS 4 AND 5 is 
being caused by fixed-relay stations in 
the 72-76-mc band, according to a com-
plaint filed with the FCC by the 
NARTB and station WCCO-TV, Min-
neapolis. In asking the Commission to 
reconsider assignments in the 4-mc non-
TV gap between the channels, John M. 
Sherman, technical director of WCCO-
TV, cited severe interference over large 
areas in Wisconsin and Minnesota from 
police relay stations operating on 73.22 
and 74.5 mc. 

A SERIES OF SCIENCE FILMS will 
be shown this fall on national TV net-
work programs sponsored by the Amer-
ican Telephone & Telegraph Company. 
The 13 one-hour features will be made 
for AT&T by Hollywood producer 
Frank Capra. First two films to be pre-
sented are titled "The Sun" and "The 
Moon", with cost of production esti-
mated at $200,000 each. 

U.H.F.-TV SIGNALS give practically 
the same degree of coverage as v.h.f. 
signals with the same transmitter 
power, reports the RCA Victor Division 
of RCA. Surveys made on KPTV, Port-
land, Oregon—the nation's first com-
mercial u.h.f. station—show Class A 
coverage over a 20-mile radius, assur-
ing good reception to 95% of the city's 
residents. Outlying districts within 30 
to 40 miles of the transmitter get Class 
B coverage over favorable terrain. 
These signals reach 88% of the sur-
rounding population, only 6,4 less than 
the estimated coverage for v.h.f. 
transmission. (See also page 62.) 

END OF RADIO LICENSE FEES and 
opening of television field to private 
broadcasters were demanded by Can-
ada's Liberal Party Council. The 253-
member Council, in session at Ottawa, 
voted the demands over the objections 
of Revenue Minister McCann, who de-
fended the Government's policy of vest-
ing exclusive television rights in the 
Canadian Broadcasting Corporation. 

WEST GERMANY'S TV NETWORK 
now stretches from Hamburg to Co-
logne, carries two hours of regular pro-
grams daily. The NWDR ( Northwest 
German Radio) plans to extend the 
chain of u.h.f. relay links to southern 
Germany, and share programs with 
Dutch and Belgian TV networks, which 
also use the continental 625-line 
standard. 

THE "TELEPROMPTER," a device 
which unrolls a prepared script that 
can be seen only by the speaker, will be 
available to public speakers, nationally 
on a rental basis from the RCA Service 
Company, Inc. First brought to the 
public's attention at the national politi-
cal conventions last July, the device 
feeds the manuscript, in letters an inch 
high, at a speed suited to the speaker's 
rate of delivery, and has been used for 
several years in TV studios. Synchro-
nized multiple installations allow the 
speaker to move freely around the set 
or platform without losing sight bf the 
written material. 

PRIVATE RADIO-MESSAGE service, 
already established in New York, Cin-
cinnati, and other U. S. cities, was in-
augurated in Cleveland December 15. 
Subscribers hear personal code signals 
on vest-pocket receivers pre-tuned to 
43.58 mc, then call service office for 
message. The system is similar to the 
Air-Call, operated in New York City by 
Telanserphone, and described in this 
magazine in October, 1951. 

BLASTS AT TV PROGRAMS are no 
novelty, but Frank P. Walsh of West 
Hempstead, N. Y., hit the headlines 
(and the family TV receiver) on Octo-
ber 20, when he made his with a 38-
caliber revolver. Walsh, who works 
nights as a plant security guard, tried 
vainly to sleep while his wife, mother-
in-law, and five children watched a 
coast-to-coast comedy broadcast. Final-
ly, because "it was playing too loud," 
he put an end to the program with one 
well-aimed shot through the picture 
tube. His wife called police, but Walsh 
was not held. 

BETTER DRY BATTERIES are now 
being made by micropulverizing the 
chemical ingredients with ultrasonic 
vibrations. The method was invented by 
George Hunrath of Asbury Park, N. J., 
and is covered by U. S. Patent No. 2,-
613,877. Reducing the particles to the 
smallest possible size by supersonic 
agitation increases their chemical activ-
ity by exposing more surface to 
chemical activity. 

CANADIAN WIRED-RADIO-TV 
service is being sued for copyright in-
fringement. In a test case, Canadian 
Admiral Corporation has asked the Ex-
chequer Court to hold Rediffusion, Inc. 
liable for damages in retransmitting 
Admiral-sponsored football telecasts 
without authorization. Rediffusion, Inc. 
rents radio and TV receivers, and sup-
plies programs over leased wires to 
subscribers in Montreal. 

AUDIO ENGINEERING SOCIETY 
elected the following new officers at its 
recent convention in New York City: 
president, F. Sumner Hall, F. Sumner 
Hall, Inc.; executive vice-president, 
Jerry B. Minter, Measurements Corp.; 
central vice-president, Walter S. Pritch-
ard, Ohio Bell Telephone Co.; western 
vice-president, Richard L. Burgess, 
Allied Recording Mfg. Co.; secretary, 
C. J. LeBel, Audio Instruments Co., 
Inc.; treasurer, Ralph A. Schlegel, 
WOR Recording Studios; governors, 
Price E. Fish, Columbia Broadcasting 
System; Jay H. Quinn, Fairchild Re-
cording Products Corp.; Carleton H. 
Sawyer, Bell Telephone Laboratories. 

BLACKMAILING TV-CHANNEL 
applicants is a new racket reported 
from Washington. The blackmailer 
threatens to file a competitive applica-
tion for an unopposed channel assign-
ment unless paid off in cash or with an 
interest in the station. This new varia-
tion on the old shake-down theme is 
blamed on the shortage of FCC exam-
iners to handle contested applications 
without delay. END 

RADIO- ELECTRONICS 
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today to build more profits and customer 
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NN rite for bulletins 172-6 for full details. 
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NEW! 2 GREAT BOOKS 
By Milton S. Kiver 

IF YOU SERVICE TV 
-YOU NEED THEM! 

"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 AI x 8W, illustrated. 
Pays for itself on a single service job. 
ORDER TIC-1. Only $1.50 

"HOW TO UNDERSTAND AND USE 

TV TEST INSTRUMENTS" 
TOT 

ÇfJ 

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 

p 
proper adjustment to 
lace 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, 8 x11% 
illustrated. 
ORDER TN- 11. Only $3.00 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 
2205 East 46th Street, Indianapolis 5, Ind. 

My (check) (money order) for   
enclosed. Send the following books: 

D TK-1 ($ 1.50) D TN- 1 ($ 3.00) 

Nome  

Address  

[_City  Zone .... S•ate   

, 
BAROMETER of the PARTS INDUSTRY 

During November, 50 of the leading 400 manufacturers of Radio-
Television-Electronic parts and equipment made changes in their lines. 
Actually there was a decrease in "change activity" as compared to October. 

In price revisions by the number of manufacturers and products affected, 
the following summary illustrates the comparative trend for the months of 
October and November. 

No. of Manufacturers 

October November 

Increased prices 

Decreased prices 

13 

11 

16 

7 

For a summary of the most active product categories, see the following table: 

No. of Products 

October November 

Increased prices 

Decreased prices 

68 

49 

204 

136 

Product Group 

Increased 
Prices 

Decreased 
Prices 

New 
Products 

Discontinued 
Products 

No. of 
Products 

No. of 
Mfrs. 

No. of 
Products 

No. of 
Mfrs. 

No. of 
Products 

No. of 
Mfrs. 

No. of 
Products 

No. of 
Mfrs. 

Antennas & Acces. 2 125* 3 128* 7 124** 6 102* 

Capacitors 0 0 0 0 2 48** 0 0 

Controls & Resistors 0 0 0 0 1 1** 

61** 

1 4* 

Sound & Audio Prod. 2 10* 2 2* 6 7 113* 

Test Equipment 4 6* 0 0 2 5* 1 2** 

Transformers 1 36* 0 0 5 57* 1 13* 

Tubes 5 49* 1 5** 11 44** 4 14* 

Wire & Cable 2 91* 1 1* 2 11** 0 I 0 

* Increase over October 
** Decrease from October 

* Increase over October 
** Decrease from Oczober 

Comment: There is an apparent trend toward increased prices by the leading TV Tube 
Manufacturers. While "change activity" continues to center around the introduction of 
new items, it is noticeable at this time that there is a decrease in the number of manufac-
turers involved. 

This data is prepared by the staff of United Catalog Publishers, Inc., 110 Lafayette Street, 
New York, publishers of RADIO'S MASTER, the Official Buying Guide of the Parts Industry. 

Merchandising and Promotion 
P. R. Mallory & Co., Inc., Indianapolis, 

is backing up its u.h.f. converter sales 
with an aggressive promotion campaign. 
The merchandising plan includes a con-
sumer product display, colorful banners, 
and envelope stuffers. Newspaper mats 
are also available in addition to sug-
gested news releases for local news-

papers. The entire campaign has been 
tied together by advertising in con-
sumer and trade publications. 

Alliance Manufacturing Co., Alliance, 
Ohio, has prepared a series of one-
minute TV spot film commercials in 
co-operation with its advertising agen-
cy, Foster & Davies, Inc., Cleveland. 
The commercials demonstrate the new 
Alliance Casca matie booster which 
mounts out of sight on the back of the 
TV set, is pretuned to all v.h.f. stations 
and requires no manual controls. 
Jensen Industries, Inc., Chicago, has 

prepared a new replacement phonograph 

needle wall chart designed to simplify 
the work of the service technician and 
record dealer. The unique guide also 
aids in inventory control and shows 
authorized needle substitutions. The 
chart is available either directly from 
Jensen Industries or from its distribu-
tors. 
The Sylvania Television Picture Tube 

Division, Seneca Falls, N. Y., is ship-
ping its TV tubes for renewal sales in 

a new factory-sealed carton which pro-
vides easy and safe handling. The new 
carton also adds an attractive note 
when displayed in service technicians' 
shops. 

Allen B. Du Mont Laboratories, cath-
ode-ray tube division, Clifton, N. J., 

RADIO- ELECTRONICS 



TELEVISION is Today's 
Good Job Maker 

J. E. SMITH 
President 

National Radio 
Institute 

Washington, D.C. 

I Will TrainYou at Home 
for Good Pay Jobs, Success in 

RADIO-TELEVISION 

YOU LEARN SERVICING 
by practicing with eguipatent I furnish 

You build valuable Multitester 
(at teal as part of my Servicing 
Course_ You use it to make many 
testa, 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. 

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 I 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! 

nr1'11 

11- ThereareGoodJobeeodPay, uccess 

in Radio-TV! SEE OTHER SIDE 
...• ...isearedT4 

IMIng è: -WM WWI One. Ma Milli MI MUD MIM-

CUT OUT AND MAIL THIS CARD NOW 

Sample Lesson & 64-Page Book 
ç- ---

Both FREE sERviciNG 
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 PAY POSTAGE 

Mr. J. E. SMITH, President, 

Notional Radio Institute, Washington 9, D.C. 
Mail me Lesson and Book. "How to Be a Success in Radio-
Television.' (No Salesman will call. Please write plainly.) 

NAME  

ADDRESS  

CITY ZONE. .STATE  

A BCD 

AGE  

9/otewleee 
Success 
irtee t, 
rOblie e 

+se_ 



Train at Home to JumpYour Pay 
as a RAMOBTV 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 Relay, 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 
Television Receivers 
Electronic Controls 
FM Radios 

IN RADIO PLAN'S 

Design Assistant 
Transmitter Design 

Technician 
Service Manager 
Tester 
Serviceman 
Research A  • alt 

SHIP AND HARBOR 
RADIO 
Chief Operator 
Assistant Operator 
Radiotelephone 

Operator 

GOVERNMENT RADIO 

Operator in Army, 
Navy, Marine Corps, 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Rodio 
Operator 

AVIATION RADIO 

Plane Rodio Operator 
Transmitter Technician 
Receiver Technician 
Airport Transmitter 

Operator 

TELEVISION 

Pick-up Operator 
Voice Transmitter 
Operator 

Television Technician 
Remote Control 

Operator 
Service and 
Maintenance 
Technician 

POLICE RADIO 

Transmitter Operator 
Receiver Serviceman 

IMI 11MI 

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 
Both my Servicing and Communications 
Courses include lessons on TV prin-
ciples. Yott 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! 

What will 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. 

........ 
FIRST CLASS 

Permit No. 20-R 

(Sec. 34.9, Pl.& R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In The United States 

4c POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts.,N.W. 

Washineon 9, D. C. 

.1. E. Smith, President 
National Rodio Institute 

The men whose letters are published 
below were not horn successful. At one 
time they were doing exactly as you are 
doing now. ... reading my ad! But they 
acted. They decided they would know more 
. 80 they could earn more! They acted! 

Mail the card now for my 2 hooks FREE. 

I TRAINED THESE MEN 
Handicapped 
but S fui 

ana now Chief Engi-
neer at WHAW. MY 
left hand in off at the 
ca list. A man can do... 
t he wants to. - R. J. 
Halley, Weston, W. Va. 

Control Op•rator, 
Station WEAN 

I reeeicv.1 Ill) 111,11, 

:Ind Worked un ships. 
Now with WEAN as 
control operator. NRI 
course la complete. - R. 
Arnold. Rumford, R. I. 

Has Growing 
Business 

"Ans becoming expert 
Teletriclan as well as 
Radlotrician. Without 
your course this would 
be Impossible." P. 
Brogan. Louisville, KY. 

$10 a Weak 
In Spare Time 

'Before finishing, I 
earned as much ais $ IO 
a week in Radio servic-
ing, in my spare time I 
recommend NRI'. S. 
J. Petrol!, Miami, Fla. 

Train•d PA•n Make 
Mon•y In TV 

alla nom serVicing 
Television. Your course 
enabled me to repair 
'rV receivers without 
anY trouble.' R. 
Corner. Fair Haven. Vt. 

Got First Job 
Thru NRI 

"My first job was wirh 
DLR. Now Chief 

Emu. of Radio Equr.>-
ment for Pollee and 
Fire Dept. - T. Norton, 
Hamilton, Ohlo. 

Find Out What RADIO-TV Offers You 

SAMPLE LESSON 

and 64-PAGE BOOK 

Both FREE 
Cut out and mail 

postage-free card today! 

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 
sets the day you enroll. Multi-
tester you build with parts I 
furnish helps discover and cor-
rt•et Radio troubles. 

Want Your Own Business? 
Many N.R.I. trained men 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-
tion on installing Television sets." 

DOHMEN RAD 0 SERVICE 
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For faithful tone reproduction ... high fidelity 
at low volume level --- use Centrolab's Compentrol 

(entra/ab components are safest for guaranteed servicing 

PRICES 
1/2 and 1 meg — 
Plain Type $2.50; 
SwitchType$3 00 

Switch type Compen-
trol shown above. 
Plain type at right. 

VOU can stake your service reputation on the Centralab 
Compentrol. That's because this combination volume 

control and Printed Electronic Circuit faithfully repro-
duces the high-pitched tones of the operatic soprano — 
or the deep bass notes of the boogie woogie beat . . 
when volume is set at low level. 

In fact, Compentrol was especially developed to better 
reproduce the apparent bass and treble response of 
radios, audio amplifiers, phonograph combinations and 
television sets. Use it as a business builder as well as for 
replacement service. It- actually improves original perform-
ance! What's more, its low price will fit any pocketbook. 

Because of its design CRL's Compentrol needs no ad-
ditional amplification. There is no insertion loss when 
you use Compentrol. 

The Centralab Compentrol is furnished in 1/2 or 1 meg. 
—plain or switch types. Switch is SPST, and an insulated 
switch shield is furnished for a-c shielding. Most ampli-
fiers use a plain type. For complete details, ask your 
Centralab distributor, or use the coupon. 

Malke your Centralab distributor 

headquarters for 
exoct electronic replacements 

JANUARY, 1953 

ab 
8 

A Division of 7.;lobe-linion Inc. 

Milwaukee 1, Wiscons n 

In Canada, 635 Queen Street East, To-onto, Ontario 

The Centralab Compentrol is only one 
uf the more than 470 new items listed 

Centralab's new Catalog 211. Get 
your copy of this 32-page ildex to the 
latest developments in the fast-changing 
electronic field, plus a I6-page booklet 
telling the whole Compentrol story. See 
your distributor or use the coupon. 

CENTRALAB, A Division of Globe-Union Inc. 
900 E. Keefe Ave., Milwaukee 1, Wis. 

.1 Please send me my copy of the new Compentrol Booklet as 
Mi well as Centralab Catalog 28 at once and without charge. 
MI 

Name   Position • • 

MI ▪ Address  

▪ City State fa  

11111131.113311111MINIMIIIMUNIBUIBMIIIIIIMI ELIE 

• Company  

• 

n 
• 



22 I  Radio Business 
reported its recent Tele-Mirror promo-
tion as one of the most successful yet 
undertaken by the Division, according 
to Edwin B. Hinck, sales manager for 
the Replacement Sales Department of 
the division. Based on the success of 
this campaign, similar promotions di-
rected to the service technician will be 
forthcoming. 

Cornell-Dubilier Electric Corp., South 
Plainfield, N. J., is giving away a useful 
clear plastic compartment case with the 
purchase of each of six new C-D Twist 
Prong Capacitor Kits. The see-through 

ite 
-CAPOMION MT No. 7 

if . 
ay No. 3 PIRKO c- CAPACITOR 

CAPACITOR KIT No. 4 
* 

CAPACITOR KIT No. 5 

* ADMIRAL- CAPACITOR KIT No. 6 

compartments are ideal for storing 
screws, tubes and small parts of all 
kinds. 

Allied Radio Corp., Chicago, in co-
operation with the American Radio Re-
lay League, distributed a free booklet, 
"You Can Be There," to radio clubs, 
classes, and other groups of radio or 
electronics students or hobbyists. The 
booklet tells the story of the romance 
which amateur radio operation offers 
young men. 
RMS (Radio Merchandise Sales), New 

York City, conducted another in its 
series of forums for TV service tech-
nicians in Portland, Ore. The forum, 
which was co-sponsored by Pacific Sta-
tionery and Central Distributors, TV 
parts distributors, and arranged by the 
Burt Porter Co., RMS representative 
in the Pacific Northwest, emphasized 
u.h.f. antenna problems. 

Production and Sales 
The RTMA reported that 3,670,591 

TV sets and 6,689,535 radios were pro-
duced during the first nine months of 
1952. The association pointed out that 
September, 1952, production of 755,665 
TV sets was 124% over industry output 
for September, 1951. 

Shipments of receiving tubes by mem-
bers of the RTMA totaled 34,196,286, 
valued at $24,432,747, a substantial in-
crease over shipments for the previous 
month and for September, 1951. During 
the first nine months of 1952, 245,689,-
629 tubes were shipped, compared to 

Merit's TV full-line offers the most 
complete line possible for universal 
replacement plus exact replacements 
where required. A new Merit TV 
Replacement Guide No. 405— 
including universal components and 
exact replacements for over 6000 
models and chassis—can be obtained 
from your Jobber or by writing: 
MERIT COIL AND TRANSFORMER CORP., 

4425 N. Clark Street, Chicago 40. 

Merit ff-IlF Coils include a complete line of TV replacements. 

COVERAGE 
tr, STOCK ‘to 

4\sk• 
New in the Merit line of practical 
recommendations is the Model 
111/0-9 AtITOFORMER for exact 
replacement in RCA Hoffman and 
Hallicrafters. Designed for picture 
tubes 21' and up. 

BURTON MOWN( ADvErriS,NO 

280,795,338 during the 1951 period. 
General Electric Tube Department's 

manager of marketing, E. P. Peterson, 
Schenectady, predicted production of 
6,200,000 TV sets during 1953, the high-
est since the record year of 1950. He 
said that 435,000,000 receiving tubes 
would be produced during 1953, as com-
pared with an estimated total of 375,-
000,000 for 1952. 
Westinghouse Television-Radio Divi-

sion plant at Sunbury, Pa., reported an 
unprecedented high in employment and 
production figures. Employment figures 
were running 28% over the similar 
period of 1951; production topped last 
year's figures by 35% . 

New Plants and Expansions 
CBS-Hytron, Danvers, Mass., is con-

structing an addition to its TV picture 
tube plant and large warehouse for 
TV picture tubes at Newburyport, Mass. 
The additions will enable the company 
to handle the production of 24- and 27-
inch picture tubes in volume. The com-
pany expects that the construction of 
the new buildings will be completed by 
the middle of 1953. 

Clarostat Manufacturing Co., Inc., 
Dover, N. H., opened an additional plant 
in the Chicago area. The new plant, now 
in operation, was purchased so that the 
company would be in a better position 
to serve its Midwest and Western cus-
tomers. 
Raytheon Manufacturing Co., Walt-

ham, Mass., is constructing a new 
$2,000,000 electronics laboratory in Bed-
ford, Mass., designed to be one of the 
most modern and efficient of its kind. 
The new building is being constructed 
by Raytheon for the Navy and will be 
used by the company as a research and 
development center. 

General Electric is now producing 
u.h.f tuners for its TV sets at its Re-
ceiver Department plant, Auburn, N. Y. 
One hundred and fifty employees were 
added to the payroll to handle this new 
production. 
General Cement Manufacturing Co., 

Rockford, Ill., opened new warehouse 
facilities in Los Angeles to provide 
West Coast parts distributors and serv-
ice technicians with better service and 
faster deliveries. 

Synthane Corp., manufacturer and 
fabricator of laminated plastics for in-
dustry, added a two-story brick wing 
to its plant at Oaks, Pa. The new wing 
marks the eleventh plant expansion 
since the company's original factory 
was built. 
Hammarlund Manufacturing Co., New 

York City, leased an additional 12,000 
square feet of space at 541 W. 34th 
Street. 

Radio City Products Co., New York 
City, moved all its test equipment pro-
duction facilities to its Easton, Pa., 
plant. The Engineering, Sales, and Pur-
chasing Departments and the general 
offices will remain in New York City. 
Walter Jonas, production manager, will 
direct operations at both plants. Burt 
Levy was appointed sales manager of 
the Jobber and Industrial Division. END 

.RADIO- ELECTRONICS 
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MAKESHIFT 

REPLACEMENT 

PICTURE 

TUBE 

Are you sticking your neck 
out on Picture Tubes? 

You are if you're using makeshift replacements instead of brand 
new tubes. You may think you'll save a little money but you could 

lose your good reputation. Play it safe. Use the tubes that are 
given 101 rigid quality tests and checks to insure their electrical 

and mechanical perfection ... 

RAYTHEON 

TELEVISION PICTURE TUBES 
These brand new tubes, the precision products of a mullL-million 

dollar corporation, are creating satisfied customers with their 
superb performance wherever they are installed. And this quality 

performance is enhancing the reputa-
tion of the Service Technicians who in-
stall them. Protect your future with 

RAYTHEON TV PICTURE TUBES. 

Use RAYTHEON TELEVISION PICTURE TUBES -11> 
They're Right for Sight ... and light for You ... and Always New! 

RAYTHEON MANUFACTURIN, 

N.w¼n, Moss., Chi< 
RAYTHEON MAKES ALL T 

v1111.1111111111 

et7le *No tellers IN1 /tAKS,Ite$ • ,c,FitqLet U • 111,7.1tealrl 

JANUARY, 1953 



ITS A TRUE 

BLUE-RIBBON 

TUBE" 

SYLVANIA PICTURE TUBES 
Lasted Longer than others tested! 

Only Sylvania tubes showed NO FAILURES 
after 1400 hours ... at accelerated voltages 
Exhaustive tests conducted under 
the supervision of an outside impar-
tial laboratory, the United States 
Testing Company, showed Sylvania 
Picture Tubes lasted longer than 
any others tested. 

These tests included the picture 
tubes of nine leading manufactur-
ers. All tubes were placed in identi-
cal test racks and tested under iden-
tical accelerated voltages. At the end 
of 1400 hours, only the Sylvania 

Picture Tubes showed no failures. 
These tests definitely establish the 

outstanding dependability of Syl-
vania Picture Tubes. They prove 
that these tubes will best uphold 
your reputation for fine performance 
in the sets you manufacture, sell or 
service. Send today for complete de-
tails about Sylvania Picture Tubes. 
Sylvania Electric Products Inc., 
Dept. 3R-1701, 1740 Broadway, 
New York 19, New York. 

SUVA\ I 

"eat 

d, de ad. :e de de «1 Ill 

BEST IN 

OVER-ALL 

POINT 

QUALITY! 

en • 

SYLVAN IA 

OUTLASTED 

ALL TUBES 

TESTED 

TESTS CONDUCTED 

BY U.S. TESTING 

COMPANY 

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC 

PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT, 

BULBS; PHOTOLAMPS; TELEVISION SETS 

RADIO- ELECTRONICS 
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MORE 
TRAINING TO F:T YOU 

FOR THE BETTER PAY JOBS 
Thousands of new »hi, wit open up right 
I. your own state, now that the govern-
ment has lifted restrictions on new TV 
stations. My simile. successful methods 
hare ' wiped hundreds of men — most of 
them with Ni) PREVIOUS TRAINING — 
find places in America's booming TELE-
VISION and Electronics industries. You 
too can get the success and happiness 
you always wanted out of life within 
months . . . studying al horse ... as I 
tr a ni you to become a full-fledged TV 
TECHNICIAN. Many of my students make 
as much as $25.00 a week repairing 
Radio-TV sets in their spare time while 
tea-ning Lay their entire training al -
mint irons the very 1.es:is-tint: from spare 
time earnings ... start their own profit-
able service business. 

But I don't stop after 1 qual+fy you as a 
TV Technician ... although right there 
you can choose from among dozens of 
fascinating careers! I continue to train 
you — AT NO EXTRA COST — to qualify 

r even better pay in trie BETTER JOBS 
that demand FCC licenxen, with my ... 

FREE FCC COACHING COURSE 
PREPARES YOU AT HOME FOR YOUR 
FCC LIICENSE 
THE REST JOBS IN TV AND RADIO 
RIEQU RE AN FCC LICENSE. 

Giiyen at NO EXTRA COST after TV 
ineor? and Practice is completed. 

NOW! A NC E 
TRAININ G 

If you have previous AI meal Forces or 
tirillan radio experience— my ADVANCED 
COURSE can save you rhauths of training. 
Full theory and practical training 
complete with kits. including RIG SCREEN 
TV RECEIVER and FREE FCC License 
Coaching Course. 

FREE EMPLOYMENT ASS,ISTANCE 
)4y vocational adviser will help you oh-
tam a good-paying Job In the locality of 
your choice. 

Leocar5 C. Lane, S.S.. M A, 
Presider' cf riadlo-Televialon 
Training AsieociatIon, Exec. Di". 
et Pierce School of ladle and 
refer talon. 

I GIVE YOU 

MORE EQUIPMENT 
TO TRAIN YOU BETTER 
Set up your own Route laboratory with the 
15 BIG TV-Radio kits we send you. You 

build AND KEEP your own complete BIG 

SCREEN TV RECEIVER, Super-Met Radio 
Receiver, R.F. Signal Generator. Combina-

tion Voltmeter . Ammeter- Ohmmeter, C.W 

Telephone Receiver, AC-DC Power Supply. 

Everything Is furnished complete. Including 

all 'Lilies, plue big TV picture 
tube. 

THOUSANDS OF NEW 1011 

MORE VALUE! 
YOU GET A ROUND TRIP TO 

NEW YORK CITY 
AT NO EXTRA COST 
FROM ANYWHERE IN THE U.S. OR CANADA 
— I pay your way to New York and return, 
PLUS 2 FREE weeks, 50 hours of advanced 
instruction and shop training at the PIERCE 
SCHOOL OF RADIO & TELEVISION. You 
use modern electronics equipment, includ-
ing student-operated TV and Radio stations. 
You go behind the scenes of New York's 
big Radio-TV centers, to study first hand. 
And I give you all this AT NO EXTRA 
COST! (Applies to complete Radio-TV course 
only.) 

Only NTT^ makes this amaxing offer. 

I GET MY 

GRADUATES GOOD PAYING JOBS 
"Thanks to your training. 1 
qualified for a good Job as a 
Fteceiver Tester at Federal Tele-
phone and Radio." 

— Paul Frank Seis, 

"I'm making good money in my 
own businese, repairing and in-
stalling stall° and TV sets — 
thanks to your training.' 

— Irwin Folansky 

"Your excellent I-istructicn heloed 
me get my present job as an 
airport radio mechanic for Am-' ri. 
car Airlines. u  Bask. 

"I'll always be grateful to you -
training which helped me get my 
present time position as Assistant 
Parts Manager." 

— Norman Weston 

Many others working At NBC, RCA, CBS, 
Oultiont, Phileo, larnerson, Admiral and 
other 'tiding firms. 

VETERANS! (i-Zq 
MY SCHOOLS FULLY APPROVED TO IRA N VETERANS UNDER NEW 

G.I. BILL! If discharged 

MAIL COUPON TODAY' 
BOTH FREE! "Jew 
I lustrated boDk 
and Samp 
Lesson. Learn 
How My 
Simple 
Methods 
Make 
Success 
Easy! 

RADIO-TELEVISION TRAINING ASSOCIATION 
1629 Broadway, Radio City Station, Neer York City 19, N. Y. 

LICENSED BY THE STATE OF NEW YORK 

Address 

afte- June 27, 1950 — CHECK COUPON. BELOW! 
Also approved for RESIDENT TRAINING 

in New Ycrk City ... qualifies you for 
4,h full subsistence aliowance up to $160 

per month. 

Mr. Lec nard C. Lane. President 
BAUM-TELEVISION TRAINING ASSOCIATION 
1629 Broadway, Radio City Station 
New York 19, N. Y. Dept. R-1 

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 under no 
Obligation and no salesman will call. 

(PLEASE PRINT PLAINLY) 

Name Age  

City Zone State 

I am interested in: D Radio-TV O Advanced FM-TV. 
VETERANS: If qualified under new G.I. Bill. check your 
choice: D Home Study D  Resident Study. 

1.4 AUARY, 1953 
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HERE'S WHY 

ALLIANCE TEN NA 
IS THE ANSWER TO 

UHF RECEPTION! 

ANTENNA 
GETerALL STATIONS ! HF 

%J AIIIA 
‘114 VHF 

ALLIANCE TENNA-ROTOR, properly 

installed, on one directional antenna, assures top gain 

from all stations— UHF and VHF. 

• UHF is more critical— highly directional! 
Tenna-Rotor is accurate—pin- points the antenna—puts it right on the beam! 

• Many channels are changing!* 
Tenna-Rotor gives directional all-channel reception—stops costly antenna 

alterations and re- alignments. 

• Make ONE antenna installation the 

final installation! 
It pays to insist on Alliance Tenna-Rotor! 

Automatic HIR with direction 
indicator control. Price $44.95 

Weather-sealed 
rotator unit 

IMPORTANT NOTICE: 
*Changes in television demand changes in present anten-

nas! New UHF and VHF stations mean more channels! 

Current FCC rulings have assigned channel changes to nearly 

one-third of all VHF stations. This makes single- channel antennas 

and other fixed position antennas obsolete! Prepare now. Meet 
the coming changes in television with ALLIANCE TENNA-ROTOR. 

Sold by 

TV Dealers 
Everywhere 

alliance 
TEN NA • ROTOR D 

ITV ANTENNA ROTATOR) 

RADIO- ELECTRONICS 
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WIIIRD antennas have all the UHF-VHF answers! 

UHF only for old installations Add it to present VHF installations and you have a 

UHF-VHF for new installations 

\ \ 
„ 

THE DIPLEXER 

: 
• •,,,-4* 
4 

wane-- DIVISION OF THE GABRIEL COMPANY 
\>‘'' 

1148 Euclid Avenue • Cleveland 15, Ohio In Canada: Atlas Radio Corp., Ltd., Toronto, Ont. 

JANUARY 1953 

comple-e UHF-VHF Antenna . . . covers all UHF 

channe's with high gain . . . small, neat and pre. 

assembled, JAZZ TROMBONE is the first new UHF 

only antenna ... an exclusive WARD development. 

Here is the sensational, new WARD Antenna that 

brings in all-channels, all-frequencies— both VHF 

and UHF—with one single Antenna... the complete-

ly universal WARD TROMBONE. For new installa-

tions nothing compares with WARD TROMBONE. 

This brand new WARD item comple-ely solves the problem 

gone o 1 of lead-in lines, where separate UHF and VHF Antennas 
ormxi—r-rr--- are employed. Simply attach the two lines to THE DIPIEXER' 

O fl O and extend one single line from the DIPLEXER to the TV 

receiving set. 
LO 

— t 

THE WARD PRODUCTS CORP. 
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1451E SIG. TRACER 
KIT $ 19 95 WIRED $28.95 

320K SIG. GEN. 
KIT $ 19.95 WIRED $29.95 

New 377K SINE d SOUARE 
WAVE AUDIO GEN. KIT $31.95 

WIRED $49.95 

1040K BATTERY ELIM 
KIT $ 25.95 WIRED $34.05 

950K R•C BRIDGE 8 
R-C- L COMP. KIT $ 19.95 

WIRED $29.95 360K SWEEP GEN. 
KIT $ 34.95 WIRED $49 95 

OVER 1/4 MILLION 

(Elea /INSTRUMENTS 

New 214K VTVM KIT 
$34.95 WIRED $54.95 

71/2 " METER 

in use the world over! Now 
•••••• 536K MULTIMETER 
KIT $ 12.90 WIRED $ 14.90 

1,00)5.)/•; 31 ranges 

EICO new modern facilities for research, 
development and production-your greater 
assurance of... 

LABORATORY PRECISION AT LOWEST COST 
ern. 

1171K RES. DECADE BOX 
KIT $ 19.95 WIRED $ 24.95 

625K TUBE TESTER 
KIT $34.95 WIRED $49 95 

(0 

• 
CRA PIX TUBE ADAPTOR 

for Tube Tester $4.50 

• Accuracy: -.±.3c/i 
• Sine Wave Range: 20-200,000 cps in 4 bands 

• Square Wave Range: 60-30,000 cps 
• Freq. Response: -211.5 db, 60 cps- 150 kc. 
• Output Voltage: 10 volts across 1000 ohms ( rated load); 

14 volts across 10,000 ohms; 8 volts across 500 ohms 
• Distortion: less than 1e/i at rated output ( 100 mw) 

• Hum: less than 0.4(ii of rated output 
• Clear, three-dimensional drawings and simplified 

construction information. 15-page Instruction Book 
describes circuitry, applications and maintenance 

NEW AUDIO GENERATOR 

New565K MULTIMETER 
KIT $ 24.95 WIRED $29.95 
20,300 1-2/v; 31 ronges - 

= 

You Build EMT Kits in One 
Evening, but . . . They last o 

Lifetime! and You 
SAVE OVER 50% 

YOU be the judge. See the famous EICO 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-

EICO ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 

Prices 5% higher on West Coast. Specifications and prices subject to change without notice. 

221K VTVM $25.95 
WIRED $49.95 

377K 

KIT $31.95 

WIRED $49.95 

425K 5" PUSH-PULL SCOPE 
KIT $44.95 WIRED $79•95 

Reg. Pat. 01. 

See EICO's other ad on Inside Back Cover of this magazine. 
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NEW TELEVISION TRENDS 

Vital new developments in television . . . 

I
T NOW BECOMES apparent that television, as far as 

entertainment is concerned, will take a distinctively 
new road in the near future. With a few exceptions, 
radio broadcasting in the past made it possible for 

listeners to receive almost every imaginable program that 
could be broadcast. ( These few exceptions were primarily 
major prize -fights which were not broadcast because the 
promoters felt that their gate receipts would suffer.) 
With television, broadcasting no longer is blind. The 

promoters of sports, Broadway shows, operas, and similar 
events are convinced that television would be a far-too-
powerful competitor if such entertainment were broadcast 
free of charge. 

I foresaw this situation 20 years ago in an article en-
titled "The Tele-Theater" in the January-February 1932 
issue of my former publication, TELEVISION NEWS. This 
situation was amplified in an editorial entitled "The Tele-
Theater" in the January 1951 issue of RADIO-ELECTRONICS. 
It is now no longer news that recently important sports 
events have been televised exclusively to theater chains in 
various parts of the country, where admission is charged 
to view the event. 
As this issue of RADIO-ELECTRONICS goes to press, the 

first closed circuit telecast of Metropolitan opera is about 
to be shown in a number of theaters in the U.S. 
(December 11th.) 
To expand its activities, as well as its income, the Metro-

politan Opera Association, Inc. arranged to have the entire 
opera "Carmen" broadcast in conjunction with the Theatre 
Network Television, Inc. This particular telecast runs for 
more than three hours, and takes in the entire opera from 
beginning to end. Over 30 theaters in the principal cities 
from coast to coast signed up as participants in this trial 
event. The price scale in each theater was determined by 
local management, but it was stressed that the tickets were 
sold at reasonable prices. The Metropolitan Opera Associa-
tion, Inc. shares in the returns from the theaters on a per-
centage basis. 

It appears certain that important Broadway plays will 
soon follow this innovation. The trend is bound to follow 
this particular pattern, and it looks as if the teletheater is 
with us to stay, for a long time to come. 
At present it would probably not pay sponsors to offer 

free broadcasts to the televiewing public of Broadway 
plays, grand opera, and other important entertainment 
events. It will be possible, however, in the future, when 
there are as many television sets as radio receivers in the 
country. 
The question has been frequently asked: "Where does 

the private television set owner fit in this type of arrange-
ment?" At the moment he simply is not being considered 
at all, for the simple reason that the new trend is away 
from broadcast television. It is a private endeavor of a 
group of entrepreneurs bent on filling their theaters which 
have been more or less emptied by the terrific competition 
of broadcast television. 

Fortunately, the television owner may not always be 
barred from seeing a Metropolitan Opera broadcast, or a 
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Broadway play broadcast, in his own home. Once more 
science is coming to the rescue. Indeed, it may be quite 
possible that in a few years a television owner may not 
have to go to his local theater to see an important Metro-
politan Opera. My editorial, "Magnetic Tape TV Record-
ing," in the November 1952 issue of RADIO-ELECTRONICS, 
pointed out that it will soon be possible to record television 
programs on a magnetic tape. When the final bugs have 
been eliminated, the way will be open for a central dis-
tributing agency to sell magnetic television recordings or 
rent reels of important productions—the Metropolitan 
Opera included—to everybody in the land. All that the 
home television owner will need is a special television tape 
reproducer which can be put on top of or near the tele-
vision receiver and connected to its circuits without dis-
turbing it. Then by merely pressing the switch the record-
ing will reel off and the action will appear on the screen. 

It should be possible to mass-produce the magnetic tapes 
at a reasonable price so that play or opera performances 
can be sold or rented at a reasonable rate. Quite possibly 
Broadway producers and opera companies will realize even 
more money thus than from theater television. If only 25% 
of the television set owners would subscribe to the tape 
service, it would work out to a very substantial figure, ex-
ceeding the amount paid by the theaters many times. At 
this moment it is anyone's guess how much the magnetic 
tape reels will be sold or rented for. 

Naturally, the television set owner still would have to 
pay a fee to participate in such an entertainment setup, 
but it is quite probable that most people would not object • 
to this. 

In the meanwhile, new owners of television sets will have 
little to complain about because the price of television re-
ceivers is continuously going down. This is also a well-
defined trend. Already several of the large television 
manufacturers are selling high-grade 21-inch-screen sets 
below $200, which is an important reduction from former 
price levels for similar sets. 

Indeed, the lower prices will probably continue for quite 
a while. With new engineering techniques, such as tran-
sistors, appliquéd—the so-called plated-circuits, it will be 
possible in the future to make still greater price conces-
sions. The reason is that in television sets the labor cost 
is a very appreciable portion of the total manufacturing 
cost of the receiver. With the appliquéd circuits, the cost 
can be reduced still more. It therefore would appear that 
21" screen and larger sets selling around $150 and less are 
not at all impossible within the next few years. 

This trend is in the right direction because it paves the 
way for color television. At one time it was thought that 
a good color television receiver would cost between $400 
and $500, but in the light of new techniques it would ap-
pear that when and if color television sets are marketed, 
they will probably sell for between $200 and $250, and 
perhaps even lower. 

Most likely these sets will also include magnetic tape 
equipment to view—at a cost—Broadway shows, operas 
and other closed circuit features not normally broadcast. 
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UHF 
OPENS 
UP 
By RAYMOND F. GUY* 

Television 

M
OMENTOUS events, of deep 
significance to the readers of 
RADIO-ELECTRONICS, are tak-
ing place in television. In the 

May, 1952, issue, an article by this 
author outlined the "TV Pattern for 
the Future", based upon events, de-
velopments, and trends immediately 
prior to the lifting of the television 
freeze. That long-awaited event is now 
history, and already the Federal Com-
munications Commission is well ad-
vanced on its program of authorizing 
television station construction permits. 
Initiation of TV service in scores of 
communities is now imminent, millions 
of new receiver installations will be 
necessary, and the readers of these 
pages will be vitally concerned with 
the installation and servicing of these 
receivers. It is again timely to look to 
the present and future responsibilities 
and opportunities placed before you. 

Following a number of. years of basic 
research and investigation of u.h.f. 
wave propagation and the development 
of tubes and circuitry, the Radio Cor-
poration of America and the National 
Broadcasting Company on December 
29, 1949, placed in operation in the 
Bridgeport-Stratford ( Connecticut) 
area their historic experimental sta-
tion KC2XAK, the u.h.f. pathfinder for 
the industry. On August 23, 1952, this 
station signed off for the last time. 
Within four days, the antenna, tower, 
and apparatus had been completely 
dismantled and were on the way to 
Portland, Oregon. 
Within 60 hours of its arrival at 

Portland, it had been installed on a hill-
top site recommended by this writer 
and was ready to render the first TV 
broadcast to Portland. Within a few 
days the FCC granted special tem-
porary authorization for the service to 
start and thus the Bridgeport veteran 
transmitter embarked on a new career 
in virgin territory as the world's first 
commercial u.h.f. TV station, bringing 
TV for the first time to nearly 1,000,-

*Manager. Radio and Allocations Engineering, 
National Broadcasting Company, Inc. 

000 people. Only about three weeks 
from the time the apparatus was 
signed off at Bridgeport, it began com-
mercial operation in a city 3,000 miles 
away. 

The excitement and impact of this 
momentous event in Portland and 
throughout the industry beggars de-
scription. Transcending all other topics 
of local conversation and news, it es-
tablished a precedent which others will 
strive to equal, perhaps in your com-
munity. Coming unexpectedly soon, the 
rush to acquire receivers and convert-
ers sparked off crash programs among 
the manufacturers, distributors, deal-
ers, and service companies to rush 
equipment to the area and meet the de-
mand. During the first three months 
of TV service in Portland, it was an-
ticipated that at least 60,000 receivers 
would be purchased and installed with-
out substantially blunting the sharp 
edge of the feverish demand. In one 
large store alone, a million dollars 
worth of receivers were sold in 10 days 
and list prices are the order of the day. 
What happened in Portland may 

happen in your community. The press 
and radio gave almost hourly bulletins 
on the activities at Council Crest Park 
where the new TV station was being 
built. Local columnists speculated with 
every new edition as to the probable 
opening date for the station. A cottest 
was held—with a new TV set as a 
prize—for the citizen who most closely 
guessed the day, hour, and minute that 
the station would officially open. People 
from all over the area flocked by the 
thousands to the transmitter site to 
see their first TV station being built. 
All available parking space was filled 
and workmen engaged in the project 
in some cases had to park a quarter of 
a mile from the site. During the early 
afternoon hours a police detail was as-
signed to the area to regulate traffic 
and at times had to conduct sightseers 
in large groups on 20-minute cycles 
to give all of the sidewalk superin-
tendents a view of the proceedings. 

TV's debut in Denver was equally 
exciting. Eleven days after the FCC 

The author, left, congratu-
lates Victor Bary on the 
record Portland installation. 

started on July 1 to make post-freeze 
grants, a construction permit was is-
sued to KFEL-TV. Only one week 
later special temporary authority was 
granted by the FCC to begin telecast-
ing, which was inaugurated within 
three days with an immediately avail-
able v.h.f. 500-watt RCA transmitter. 

Television service thus has come 
with startling rapidity to the two larg-
est markets heretofore without it. The 
imagination and enterprise which ac-
complished it will also bring it to many 
other communities in like manner. It is 
to your interest to keep informed and 
be prepared to take advantage of the 
opportunities it may present to you. 

FCC processing procedure 

When will your community receive 
TV service or an extension of your 
present service? Unfortunately it is 
not possible to publish an explicit time-
table. But it is possible to inform you 
uf trends and possibilities. 
When preparing its Sixth Report 

and Order (the TV thaw-out) of April 
14, 1952, the Commission was faced 
with a truly monumental task in proc-
essing the hundreds of applications 
for station grants. Having adopted 
voluminous standards and rules as the 
framework for the great nation-wide 
service of the future, how could they 
best proceed with the granting of ap-
plications with promptness, fairness, 
and efficiency? In hundreds of cases ea 
individual channel in a given com-
munity would be applied for by not 
only one but many different applicants. 
Urder our democratic processes in such 
cases, public hearings are indicated to 
enable the FCC to determine which of 
the applicants is best qualified to serve 
the public interest, convenience, and 
necessity. Some of these cases apply 
to cities with existing service and 
others do not. In some instances, there 
would be but one applicant for a chan-
nel. In other cases, existing stations 
require only a change of frequency to 
conform with the new allocation plans. 

(Continued on page 32) 
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EXTENT OF POSSIBLE TV COVERAGE ACCORDING TO PRESENT STANDARDS 

JANUARY, 1953 



32 1 
Television 

Complex and difficult legal problems 
and lengthy procedures were involved. 
The objective was to make television 

service available to the greatest num-
ber of people in the shortest possible 
time. Obviously it could not be done 
by processing applications in the order 
in which they were received, because 
uncontested applications from unserved 
areas would have had to await the 
completion of time-consuming hear-
ings involving competitive applications 
(in many instances from large cities 
already well served). For many weeks 
prior to the April thaw, the Commis-
sion roughed out tentative processing 
procedures and priorities, with co7oper-
ation from the FCC Bar Association 
and the Society of Federal Communi-
cations Consulting Engineers. When 
the 31/2 -year freeze ended on April 14, 
1952, the plan was ready. 

Applicants were given until July 1 
to submit new applications and amend 
old ones before any grants would be 
made. A number of procedural simpli-
fications were adopted to save time 
and speed up the processing, and the 
following temporary priority system 
was established: 

Priority A 1 

The 30 existing stations which, un-
der the new allocations plan, will be 
required to change their channel fre-
quencies to reduce interference. These 
stations were listed in "TV Pattern 
for the Future" in the May issue of 
RADIO-ELECTRONICS. WKY-TV, Okla-
homa City, is omitted in the new list. 

Priority A 2 
New stations in cities 40 miles or 

more from any existing TV transmit-
ter. In other words the Commission 
will concentrate on providing service 
to unserved areas. ( Portland, Ore., 
and Denver, Colo., are examples.) 

Priority B 1 
Stations for communities where only 

u.h.f. channels are allocated and where 
the separation may be less than 40 
miles from an existing transmitter 
(excluding educational stations). 

Priority B 2 
U.h.f. stations for communities 

where all possible v.h.f. channels are in 
operation. 

Priority B 3 
Stations for cities having no service 

and which may be less than 40 miles 
from not more than one existing sta-
tion. 

Priority B 4 
Stations for cities having only one 

existing station and which are 40 miles 
from any other TV transmitter. 

Priority B 5 
Stations for cities less than 40 miles 

from any two or more existing trans-
mitters. 
With 491 new applications on file on 

July 1, 1952, the Commission com-
menced the processing of the "post-
f reeze" applications for new television 
broadcast stations. Scores of competi-
tive applications were designated for 
hearing and nearly 200 additional ap-
plicants were advised that their appli-
cations were competitive with others. 
In September the Commission an-
nounced, that, because of the limited 
number of examiners ana other staff 
members engaged in hearing work, it 
would not have been possible to try 
such cases until the existing backlog 
was removed, and no useful purpose 
would have been served by designating 
additional applications for hearing 
them. 

For this reason the interest of par-
ties who had filed or who would file 
competitive applications would not 
have been adversely affected by the 
processing of only noncompetitive ap-
plications, for a time. It is likely that 
the hearings in the cases now desig-
nated for hearing and those additional 
competitive applications already proc-
essed by the Commission will not be 
concluded for a considerable period. 
The Commission will continue to 

process noncompetitive applications in 
the order of priorities set forth. If mu-
tually exclusive applications are 
amended so as to remove the conflict, 
the Commission will consider such ap-
plications at that time. The Commission 
will re-examine its backlog of hearing 
cases from time to time. When it ap-
pears that Commission personnel will 
be available for handling additional 
cases, the Commission will resume the 
processing of competitive applications. 
With the elimination, for the time, of 
competitive applications in favor of 
noncompetitive ones, many cities will 
receive grants much more quickly. 

Small communities 

Can small communities have TV 
stations? 835 cities, about 60 percent of 
the total list of 1,430 in the FCC as-
signment plan, have populations of 
25,000 or less. Already, over 60 ap-
plications for stations in these com-
munities are on file. The existing list 
of such grants will grow quickly. 
The interests of the small communi-

ties have been well protected by chan-
nel assignments. Nearly 500 commun-
ities of less than 10,000 population are 
allocated one or more channels. Over 
300 communities of less than 25,000 
but more than 10,000 population are 
provided for. 

Grades of service 
U.h.f. is new to practically all serv-

ice technicians. Terrain irregularities 
create greater losses and much more 
severe shadow areas in the ultra-high-
frequency band than in the very-high-
frequency channels. These effects do 
not occur abruptly. There is a gradual 
change as the frequency increases, 
starting with the lower frequencies of 
channel 2 and continuing on up to the 
top of the u.h.f. band. The FCC has 
attempted to take account of this 

change by authorizing higher power at 
the higher frequencies. Channels 2 
through 6 will be limited to 100 kw 
effective radiated power, 7 through 13 
to 316 kw, and all u.h.f. to 1,000 kw. 
These power differentials are intended 
to equalize the service radii of the 
various stations, and take into account 
the increased signal intensities needed 
at the higher frequencies to provide 
equivalent picture quality and freedom 
from noise and interference. 

In standard broadcasting at 540 to 
1600 ke, the primary service range of 
a station may be expressed with rela-
tive simplicity because the field inten-
sity falls off at a fairly uniform rate, 
with large fill-in behind hills and obsta-
cles. But with increasing frequency, 
fill-in diminishes and local scattering 
effects increase. These random effects 
are far more noticeable at v.h.f. and are 
severe at u.h.f. Therefore the local field 
intensities vary widely, depending on 
terrain conditions. For this reason the 
service ranges for television stations 
are expressed in statistical terms to 
more nearly reflect actual conditions. 
Two grades of television service are 

recognized in the new rules and 
standards: 

Grade A service 
Grade A service is so specified that 

a quality acceptable to half the people 
(the median observer) is expected to 
be available for at least 90% of the 
time at the best 70% of receiver loca-
tions at the outer limit of this service. 
Expressed in terms of microvolts per 
meter Grade A service requires: 

Channels 2-6 Channels 7-13 

2,500 3,850 
Channels 14-83 ( u.h.f.) 

5,000 

Grade B service 
Grade B service differs from Grade 

A in that the acceptable quality would 
be obtainable at only 50% of the loca-
tions instead of 70%. The field intensi-
ties in microvolts per meter are shown 
below for Grade B: 

Channels 2-6 Channels 7-13 

224 630 
Channels 14-83 (u.h./.) 

1,58 

Service ranges 
When these grades of service are 

expressed in miles distance it becomes 
possible for the service technician to 
evaluate roughly the service he may 
expect in his area. Judging by the 
many and continuing requests received 
by this author from service organiza-
tions, dealers, and others for informa-
tion on TV service ranges, this infor-
mation may be of value. The tables at 
the right represent average values 
based upon FCC's methods of inter-
pretation. The actual radii may vary 
widely downward, particularly in the 
u.h.f. channels, if terrain conditions 
are poor. 
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Antenna installations 

Locating the u.h.f. receiving an-
tenna will require more care than for 
v.h.f. in the marginal areas. In v.h.f. an 
increase in antenna height will nor-
mally produce higher field intensity and 
improve the margin of signal over 
noise levels. But, while the same rela-
tionship applies on the average over 
a large number of u.h.f. installations, 
the voltage picked up may vary widcly 
and at random in individual cases. An 
increase in height may actually reduce 
the signal level. And large variations 
may occur with horizontal movement. 
During the Bridgeport investiga-

tions, careful studies were made at 91 
typical residential locations to deter-
mine the average variation of signal 
intensity as the antenna was moved 
horizontally at a 30-foot height. The 
mo ement was over a range of only 
about 5 feet in most cases, to cover 
several wavelengths. The maximum 
and minimum values of intensity were 
recorded and analyzed. At 20% of the 
locations the displacement over these 
few feet produced variations of more 
than 2 to 1. At 10% of the locations it 
produced variations of 3 to 1. At 5% 
of the locations it produced variations 
of 4 to 1. And in one location it was 
7 to 1! 
The optimum antenna locations for 

u.h.f. are relatively unpredictable and 
the service technician who is thorough 
and conscientious may find it necessary 
to explore for them while communicat-
ing with an observer at the receiver. 

Flat or tubular plastic transmission 
line has very low losses when properly 
routed and dry. But it should be iso-
lated from nearby metallic objects such 
as pipes, which change its character-
istics •markedly at u.h.f. It should be 
sheltered from rain and sleet if losses 
are of importance. 

Frequency shifts 
The frequency shifts which are 

scheduled for 30 stations previously 
referred to have in many cases been 
covered by applications and grants. 
The Commission proposes to permit 
the stations to work out the time sched-
ules for the shifts at their own con-
venience, if possible. The schedules 
will be determined by procurement 
problems and most will take place early 
in 1953. Several were made in 1952. 

New station grants 

At the time of writing the number 
of applications for station construction 
permits on file was rapidly approach-
ing 1,000. Of these, about 60% are for 
v.h.f. and the other 40% for u.h.f. 
grants. The total number of grants 
made since the Commission started 
processing is well over 100, of which 
about 80% are for u.h.f. stations. 

Prior to revising its processing rou-
tine, the Commission granted an aver-
age of 1 construction permit per week 
for v.h.f. stations, and 5 per week for 
u.h.f. stations. If this rate were con-
tinued through 1952, the year-end total 
of new station grants would be 25 
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Transmitting 
Antenna Height 

Grade 
in 
(Effective 

A Service Radii 
miles) for Powers Shown 

Radiated Power) 

Grade B Service Radii 
(in miles) for Powers Shown 
(Effective Radiated Power) 

10 100 316 1,000 1 10 100 316 1,000 in Feet 1 
kw kw kw kw kw kw kw kw kw kw 

Ch 2-6 7 12 21 22 35 50 
300 Ch 7-13 7 12 21 28 17 28 40 45 

Ch 14-83 5 9 15 20 26 9 15 26 31 40 

Ch 2-6 9 16 27 28 43 67 
500 Ch 7-13 9 16 28 35 22 35 46 52 

Ch 14-83 6.5 11.5 20 25 23 11.5 20 32 40 47 

Ch 2-6 11 19 31 47 63 
700 Ch 7-13 11 20 34 40 40 50 67 

Ch 14-83 8 13.5 23 30 37 23 37 45 62 

Ch 2-6 13 23 37 39 64 70 
1,000 Ch 7-13 13.5 25 40 33 46 67 63 

Ch 14-83 9 16.5 28 35 43 16.5 28 43 50 69 

Ch 2-6 19 34 50 52 69 86 
2,000 Ch 7-13 21 40 54 61 47 61 74 80 

Ch 14-83 13 24 41 49 57 24 41 57 65 74 

v.h.f. and 125 u.h.f. gran..c, or a total 
of 150. This author expects this 
total to be met and possibly exceeded 
because of the revised processing 
schedule. The accelerated processing 
may result in a large increase in the 
number of v.h.f. grants, if there are in-
cluded power increases for existing v.h.f. 
stations in the lower priority categories. 

New stations 
Using temporary equipment, station 

owners in Denver and Portland have 
created brilliant examples of what can 
be done to establish service quickly. 
But transmitting equipment is not 
available to permit wide-scale duplica-
tion of these feats. On the tasis of 
plans which many grantees have dis-
closed, we may expect to see about 12 
more stations before the end of 1952, 
most of them in new television areas. 
Based upon similar information, 35 
may be added in the first half of 1953, 
many of these also in new TV cities. 
From that point on, plans now being 
made will come to fruition with more 
rapid increases in the rate of new 
starts. Barring critical material com-
plications it is estimated that 150 new 
stations may be added in 1953, fre-
quency changes will be completed at 
the 30 stations slated to switch chan-
nels, and power will be increased by 
most of the existing 109 v.h.f. stations, 
if permitted. 
Your writer believes that by the 

end of 1954 there may be 400 new sta-
tions; by the end of 1955 over 600, per-
haps half in presently unserved cities; 
by 1956 750; and by 1957 possibly 1,000 
or more. 

Possible national service 
In "TV Pattern for the Future" in 

the May issue a map was published 
showing the extent of possible national 
TV service from the combined u.h.f. and 
v.h.f. stations, with powers and stand-
ards originally proposed by the FCC. 
But those actually adopted went fur-
ther than had been contemplated. The 
accompanying map shows the extent 
of the total possible service areas of all 
TV stations listed in the FCC allocation 
plan, utilizing the maximum powers 
now permitted and judging by the 
Commission's criteria for gauging the 
service areas. If these criteria are 
sound, the entire United States, ex-

cepting only the areas shown in color, 
could be given TV service. 

Because of economic problems such a 
degree cce service cannot be realized 
for a long time. The very small com-
munities cannot support a television 
station, and particularly a station of 
maximum power. But when and if the 
time comes that a service can be sup-
ported, the spectrum space and the 
channels will be available. TV will not 
be handicapped by the saturation and 
lack of channels which have through 
the years prevented so many small 
communities from having standard 
broadcasting primary service. 
There has been much discussion and 

speculation concerning the minimum 
size of a community necessary to sup-
port its own TV station. Estimates of 
25,000 to 100,000 population frequently 
have been mentioned. There is evidence 
that it can be accomplished success-
fully at 25,000. It is this writer's opin-
ion that the demand for TV is so great 
that people would pay almost any 
amount within reason to have it, and 
that the figure of 25,000 will shrink 
considerably as the ingenuity and re-
sourcefulness of our industry is applied 
to the solution of this problem, which 
is altogether one of economics. 

Installation and servicing 

Denver and Portland were unpre-
pared for the demand for receivers and 
technical service. Both receivers and 
service technicians were rushed in— 
the technicians to help with the. over-
flow with which the local service com-
panies were swamped. In all probability 
it will happen again elsewhere because 
the avalanche of demand in new TV 
cities comes almost overnight. Inter-
est in and desire for TV have been 
whipped to a sharp edge and an over-
whelming ready-made demand exists 
in all unserved communities. 
TV receivers are relatively compli-

cated instruments. Few owners attempt 
to'build or maintain them, fortunately. 
But they are an essential, indispensable 
part of the TV system which starts in 
the camera tube and terminates in the 
home kinescope. You, Mr. Service Tech-
nician, have the responsibility for your 
part of the system! Its proper dis-
charge will keep you on your toes and 
pay you well when "T day" comes to 
your community. END 
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TV DISTRIBUTION SYSTEMS 

"Master antenna systems" 

are increasing in both 

importance and use 

By ERIC LESLIE 

F
ROM the earliest days of television, 
owners, dealers, and service tech-
nicians have needed some way of 
connecting two or more sets to an 

antenna. Two-set and larger distribu-
tion systems were soon worked cut. 
These were originally rather crude and 
wasteful of the precious signal, but 
have so developed that today almost 
any number of receivers can be oper-
ated as part of a distribution system, 
and a signal of any desirable level can 
be applied to their inputs. 

Earliest and simplest of all distribu-
tion systems is a simple resistor net-
work. It matches the input impedance 
of the receiver to the line and isolates 
one receiver from another by the at-
tenuation of the resistors. Fig. 1 is a. 
diagram of a typical system. If sig-
nals are strong enough, more than two 
receivers may be connected by choos-
ing the resistors so that the parallel 

liOn ANT IN 150 7 TV SET-200, 

15 0 TV SET- 300n 

Fig. 1—Simplest distribution system. 
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efficient two-set coupler. 

The Electro-Voice 3100 has outputs for four receivers and a second unit. 

resistance of all the branches is 300 
ohms. Thus for three receivers, the re-
sistors on each side of the receiver 
inputs would be 300 ohms each, giving 
us three 900-ohm branches which have 
a parallel resistance of 300 ohms. 

Such systems work reasonably well 
in strong-signal areas, where some 
signal attenuation may be a good thing 
rather than the contrary. But energy 
is wasted. Even in a two-receiver set-
up half the signal is dissipated in re-
sistors, and the proportion is increased 
with the number of receivers. A less 
wasteful method is needed even for 
moderate-signal areas. 
A number of systems using methods 

similar to r.f.-transformer or imped-
ance coupling were next to appear. Of 
these, possibly the Brach two-set Mul-
Tel coupler is the best known. The an-
tenna is divided into two artificial 
lines, as shown in Fig. 2. The correct 
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Fig. 3—A system made up of boosters. 

impedances are approximated by bi-
filar windings, which also act as a high-
pass filter, shorting out interference 
below about 50 mc. 

Interaction between receivers is re-
duced by impedance mismatch. The an-
tenna looks into a matched 300-ohm 
impedance, but each receiver looks into 
a circuit of considerably higher imped-
ance, formed by the line and the other 
receiver in series. So, while energy is 
transferred efficiently from the line to 
the receivers, any signal fed baek from 
the receivers is greatly attenuated. 
The Mul-Tel couplers may have two 

or four outputs, and where there is 
enough signal, a four-output unit may 
be fed to four other couplers rather 
than direct to receivers, making a 16-
set distribution system. 
A distribution system which will 

work where there is not enough signal 
for the types just. described is often 
needed. A system that would pep the 
signal up a little to main,. . up for the 
losses along transmission lines, rather 
than attenuate it, would be valuable 
in many installations. Ordinary TV 
boosters were first used to make up 
such a system. The simplest form ap-
pears in Fig. 3. Units marked IT-75A 
are home type boosters, the IT-77A's 
are commercial types. The isolating 
resistors prevent one TV set from ra-
diating to another, and also cut down 
possibility of oscillation in the boosters 
themselves. 
More than one television manufac-

turer modified his home type boosters 
for 24-hour operation, operating the 
tubes and parts at conservative rat-
ings. Thus the IT ( Industrial Tele-
vision, Inc.) 77A's are comme-cial 
types, and 75A's home versions of the 

RADIO- ELECTRONICS 
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Left—The Amplitel uses channel strips with several tubes each. Right—The junction boxes show ingenious design. 

same booster. and some Blonder-
Tongue boosters carry the same model 
number with the prefix CA for com-
mercial and HA for home types. The 
next and obvious step was to put two 
outputs on a single booster. 
The earliest two-output boosters were 

designed by coupling the coil in the 
r.f. amplifier's plate circuit to two 
output coils instead of one. More re-
fined systems were developed to isolate 
the outputs from each other, and mul-
tiple-output distribution amplifiers 
were born. These may have two, four, 
or eight outlets in practical equipment. 
Amplification may be slight; in some 
cases there may be a slight loss through 
each unit. A typical system is that of 
Electro-Voice, using the model 3100 
unit (See photo). This unit has four 
outputs for receivers und another line 
output to which a second distiibution 
unit may be attached. 
Where stations are weak, a booster 

may be added at the antenna, and 
where the signal is weakened in long 
runs of transmission line, an ordinary 
one-output line booster can bring it up 
to original ( or greater) strength. 
Another approach to the mrster an-

tenna problem suggested itself—or 
rather was remembered, for it is an 
elaboration of the amplified master 
radio antenna system introduced by 
PCA in the 1920's. In this system 
there is a large central amplifier, with 
other amplifiers for receivers or groups 
of receivers if necessary. In its tele-
vision form, the central amplifier is 
actually a number of single-channel 
amplifiers whose outputs are connected 
through a mixer and fed through co-
axial lines to the various receivers. 
The largest units of this type—made 

by RCA, Jerrold, G-E, and others— 
will be discussed in a separate article, 
on community antennas. A typical inter-
mediate type is the Amplitel. made by 
Transvision for the company of that 
name. As shown, it consists of n num-
ber of channel units, or "strips." Each 
of these is a multitube amplifier, with 
the stages staggered to give full 6-mc 
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bandwidth. Separate antennas are used 
for each strip. Since each antenna re-
ceives from a single station, high-gain 
Yagis are generally used, and a strong 
signal can be put into the amplifier. 
in the Amplitel system, the low-chan-
nel strip amplifiers have five tubes and 
have a voltage gain of about 7,000. The 
higher v.h.f. channel amplifiers have 
six tubes, but the gain is not as great 
—about 4,000. 

The signals from the various strips 
are mixed in an ingenioun way. Each 
amplifier is connected to the mixer by 
a section of '72-ohm line a quarter-
wavelength long at its channel fre-
quency. A quarter-wave Eric acts as 
an impedance transformer. In this 
case its 72-ohm impedance (Z.= 

transforms the approxi-
mately 350-ohm output of the strip 
amplifier down to 15 ohms, the imped-
ance of the mixing box, where Zrn is 
the impedance of the matching section, 
Z,,,. is the output impedance of the strip, 
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31 34 
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A C39 rr•330 C27 T330 
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and Z,,, is the mixer input impedance. 
Although the ends of the matching sec-
tions are simply paralleled, the im-
pedance remains at 15 ohms. Each 
line is a matching transformer at its 
own frequency, but presents a much 
higher impedance at any other fre-
quency. Thus there is very little inter-
action between the various sections. 

Output of the matching section :3 a 
group of five 75-ohm cables, paralleled 
to have a total impedance of 15 ohms. 
Each of these goes to a distribution box 
which feeds 15 receivers. As can be 
seen from the photo, each of the 
branches consists of two resistors, 1,000 
ohms in series with the hot antenna 
lead, and 100 ohms between that and 
ground. The 100-ohm input is effec-
tively shunted by the 1,000-ohm re-
sistor and cable capacitances, giving 
an impedance of about 70 ohms, which 
can be transformed up to 300 ohms 
with a matching transformer when-
ever necessary. 
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Fig. 4—High- and low-band strips of the Blonder-Tongue MA4-1. Constants 
vary slightly with frequency; these two are typical for channels 7-8 and 4. 
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A link between the simple distribu-
tion systems ( which are in effect wide-
band boosters with some means of 
splitting the output and reducing inter-
action between sets), and the larger 
community type systems is the Blonder-
Tongue mixer-amplifier system. The 
MA4-1 unit_ which is the heart of 
this system accommodates four plug-in 
strips plus one wide-band input which 
can be used for strong signals (any 
signals that can tolerate 10 db attenu-
ation). The output is distributed 
through 2- or 8-receiver ( DA2-1 or 
DA8-1) distribution amplifiers, which 
add a little gain of their own. If long 
runs have to be made, a commercial 
type booster ( CA-1) can step the sig-
nal up 28 db over the whole spectrum. 

Brach two-set coupler shown in Fig. 2. 
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Fig. 5—Simplified drawing showing Taco components in a versatile system., 
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A system of this type permits using 
sensitive Yagis for the weaker signals, 
while putting stronger ones through 
the system without ainplification, thus 
economizing on amplifier strips in areas 
where there is one strong station and 
others are desired, or where there is 
a local FM station, but TV stations are 
remote. Each of the strips has a gain 
of between 16 and 18 db. Two tubes 
are used, a 6AB4 and a 6CB6. Circuit 
is slightly different for high and low 
bands, as indicated in Fig. 4. Two of 
the units can be used in tandem, for 
more than four channels. 

Lowest-priced of all the multiple-
antenna systems, the MA4-1 is eco-
nomically practical even for single TV 
receivers in bad areas, and can be 

used by stores, small apartments, 
groups of neighbors in fringe-area dis-
tricts, and others who would find the 
simpler systems unsatisfactory and the 
large community systems expensive. 
Some antenna systems resemble in 

their equipment the larger community 
types, though they may be intended 
chiefly for apartment-house apeca-
tion. A typical example is Taeoplex, 
which ( though not normally sold as a 
community antenna system) includes 
a number of features not found in 
the simpler distribution systems. Fig. 
5 shows a simplified diagram of a sys-
tem using Taco units. Basic unit is a 
chassis-power supply, on which a num-
ber of strips and a mixer unit can be 
mounted. The mixer may or may not 
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Blonder-Tongue MAI-1 mixer-amplifier, described as usable "for 1 set or 2,000." 
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be electronic, depending on the signal 
level desired and the number of trunk 
lines to be fed. 
An installation may have a number 

of other refinements. For example, a 
weak signal from a high-band v.h.f. 
station ( channel 13 in the diagram) 
may be received on an antenna cut to 
its frequency, boosted by an antenna-
top amplifier, then fed to a converter 
which changes its frequcncy to that 
of an unused low-band channel (chan-
nel 2). This reduces attenuation in long 
runs of coaxial cable. 
Where there are long runs of cable 

between the original mixer and the 
receivers, the cable may be terminated 
in a signal separator, a unit with one 
input for the composite signal, and 
separate outputs for each frequency 
being handled by the system. These 
single-channel signals are again am-
plified through strip amplifiers, mixed, 
and sent on to the various outlet boxes, 
which may also be either electronic 
or nonelectronic. END 
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Televisions 37 

EUROPEAN TV NETWORK 
Microwave-relay or coaxial-cable runs thousands of miles long are 

impossible in Europe. In a scant 750 miles, the esngineer has to con-
tend with problems of national boundaries and differences in definition 
standards and systems of transmission, and even different national 
tastes in programs! This international network was therefore con-
sidered a mild triumph in the European television world. Problems 
of changing standards and systems were solved optically at one blow, 
by simply rephotographing the programs from a television receiver 
screen. Thus at Paris, a 441-line TV camera was focused on an S19-
line receiver kinescope screen to change the 819-line picture to 441 
lines for the older Paris transmitter, and again at Cassel, where the 
program changed over to the British 405-line standard. Besides being 
picked up by televiewers in France, England, and Scotland, the pro-
grams were received on numbers of Belgian TV sets direct from the 
Lille Transmitter. 

BRITISH FRENCH 
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RELAY 
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VIDEO 
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441 I XMITTER 
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XMITTER 
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819 
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VIDEO 

The original artwork and descrip-
tion of the system from which this 
material was prepared was created 
and supplied to us by our friend 
and contributor A. V. J. Martin, edi-
tor of Télévision (Paris, France). 
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nef Mc _ 

Pix 
Carrier 

Wave- 
lengths 
in inches 
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Carrier 

Wove- 
length 

in inches 

- 

Chan- 
nel Mc 

Phi 
Carrier 

Wave- 
lengths 
in inches 

Sound 
Carrier 

Wave. 
length 

in inches 

14 470-476 471.25 25.0455 • 475.75 24.8087 49 680-686 681.25 17.3251 685.75 17.2114 

15 476-482 47-7.25 24.7307 481.75 24.4997 50 686-692 687.25 17.1738 691.75 17.0621 

16 482-488 483.25 24.4236 487.75 24.1983 51 692-698 693.25 17.0252 697.75 16.9154 , 

17 488-494 489.25 24.1241 493.75 23.9043 52 698-704 499.25 16.8791 703.75 16.7712 

18 494-500 495.25 23,8318 499.75 23.6173 53 704-710. 705.25 16.7355 709.75 16.6294 

19 500-506 501.25 23.5466 505.75 23.3371 54 710-716 711.25 16.5943 715.75 16.4900 

20 506-512 507.25 23.2681 511.75 23.0635 55 716-722 717.25 16.4555 

16.3190 

721.75 

727.75 

16.3529 

16.2181 21 512-518 513.25 22.996 517.75 22.7962 56 722-728 723.25 

22 518-524 519.25 22.7303 523.75 . 22.5350 57 728-734 729.25 16.1847 733.75 16.0855 

23 524-530 525.25 22.4707 529.75 22.2798 58 734-740 735.25 16.0527 739.75 15.9550 

24 530-536 531.25 22.2169 , 535.75 22.0303 59 740-746 741.25 15.9227 745.75 15.8266 

25 536-542 537.25 21.9688 541.75 21.7863 60 746-752 747.25 15.7949 751.75 15.7003 

26 542-548 543.25 21.7261 547.75 21.3476 61 752-758 753.25 15.6691 757.75 15.5760 

27 548-554 549.25 21.4888 553.75 21.3142 62 , 758-764 759.25 15.5452 763.75 15.4536 

28 554-560 555.25 21.2566 559.75 21.0857 63 764-770 765.25 15.4233 769.75 15.3332 

29 560-566 561.25 21.0293 565.75 20.8621 64 770-776 771.25 15.3034 775.75 15.2146 

30 566-572 567.25 20.8069 571.75 20.6432 65 776-782 777.25 15.1852 781.75 15.0978 

31 572-578 573.25 20.5891 577.75 20.4288 66 782-788 . 783.25 15.0689 787.75 14.9829 

32 578-584 579.25 20.3759 . 583.75 20.2188 67 788-794 789.25 14.9543 793.75 14.8696 

33 584-590 585.25 20.1670 589.75 20.0131 68 794-800 795.25 14.8415 799.75 14.7580 

34 590-596 591.25 19.9623 595.75 19.8115 69 800-806 801.25 14.7303 805.75 14.6481 

35 596-602 697.25 19.7617 601.75 19.6140 70 806-812 807.25 14.6209 811.75 14.5399 

36 602-608 603.25 19.5652 607.75 19.4204 71 812-818 813.25 14.5130 817.75 14.4332 

37 608-614 609.25 19.3725 613.75 19.2305 72 818-824 819.25 14.4067 823.75 14.3280 

38 614-620 615.25 19.1836 619.75 19.0443 73 824-830 825.25 14.3020 829.75 14.2244 

39 620-626 621.25 

627.25 

_ 
18.9983 625.75 18.8617 74 830-836 831.25 14.1988 835.75 14.1223 

ao 626-632 18.8166 631.75 18.6826 . 75 836-842 837.25 14.0970 841.75 14.0217 

41 632-638 633.25 18.6383 637.75 18.5068 76 842-848 843.25 13.9967 847.75 13.9224 

42 638-644 639.25 18.4634 643.75 18.3343 77 848-854 849.25 12.8978 853.75 ' 13.8246 

43 644-650 645.25 18.2917 649.75 

655.75 

18.1650 78 854-860 855.25 13.8003 859.75 13.7281 

44 650-656 651.25 18.1232 17.9988 79 860-866 861.25 13.7042 1 865.75 13.6329 

45 656-662 657.25 17.9577 661.75 17.8350 80 866-872 867.25 13.6094 871.75 13.5391 

46 662-668 • 663.25 17.7953 667.75 17.6754 81 872-878 873.25 13.5159 877.75 13.4466 

47 668-674 669.25 17.6357 673.75 17.5180 82 878-884 879.25 13.4236 883.75 13.3553 

48 674-680 675.25 17.4790 679.75 17.3633 83 884-890 885.23 13.3326 889.75 13.2652 
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NEW TV AREAS 
what do they mean 
to the 
repair technician? 

By JOHN F. RIDER* 

M
ANY sections of the United 
States will receive television 
for the first time in the near 
future. Will the servicing 

personnel in these new areas make the 
same mistakes as those who have 
worked in TV areas for several years— 
or will they learn from the experiences 
of others? That's the big question. 
The public has not been too happy 

with the TV technician. It is debatable 
where the fault lies. Experience has 
shown that certain acts of commission 
and omission by the TV service techni-
cian have irritated the public, and 
these operations have certainly been to 
the technicians' disadvantage. We are 
going to give a capsule review of a few 
of these malpractices in the hope that 
it will benefit service technicians in 
new TV areas, and those yet to be 
developed. 

The solemn promise 
Failure to inspect a defective televi-

sion receiver, or to return a repaired 
television receiver on the date promised, 
has irked the public very much. It has 
been, and still is a deplorably common 
practice. It can be explained in many 
ways, but no amount of apology sat-
isfies a disappointed customer. The 
hbusewife who waits all day for the 
service technician who never shows up, 
is not interested in explanations. Espe-
cially if she had something important 
to do, and changed her plans to keep 
the appointment. 

It may be unfair to place the entire 
burden on the servicing industry. 
Where extenuating circumstances pre-
vent keeping a promised date the 
courtesy of a phone call requesting a 
change of appointment is imperative. 
Regardless of how busy you are, or how 
difficult it may have been to procure a 
certain replacement part—both com-
mon excuses for broken promises—the 
customer is always right. It's an axiom 
of good public relations, and there is 
no way around it. The TV service 
technician or small shop is hurt badly 
if labeled unreliable. It reflects on his 
competence, too. 

•President, John F. Rider Publisher, Inc. 
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In the TV servicing business word-of-
mouth advertising by the public can do 
much good or harm. The smaller the 
community, the more important this is. 
Even in large metropolitan centers, ex-
perience has shown that good publicity 
over the canasta or bridge table can 
help a small service shop grow, or drive 
it out of business and make the large 
service facility even larger. 
The small service-shop owner cannot 

wage an advertising or sales-promotion 
war with the large facility. He does not 
have the necessary funds; therefore, he 
must do everything that will make his 
customers speak in his favor. One of 
these is to keep the promise to call or 
to deliver. Since the service facility 
rather than the customer sets the time 
and day, it is a solemn responsibility on 
the part of the facility to see that it is 
kept_ We know one TV set owner who 
was so angry because of a broken 
promise that he asked all of his friends 
in the neighborhood not to patronize 
the local service shop, in order to teach 
him a lesson. 

The repeat call 
The repeat call is treated as a nui-

sance by many service organizations. It 
is handled as if the service shop were 
doing the set owner a favor. It's con-
sidered a profitless call, but whose fault 
was it in the first place? On second 
thought is it really profitless? Not only 
does it create good customer relations, 
but every service facility takes into ac-
count a certain number of repeat calls 
when it figures the costs on which it 
bases its service charges. ( If it doesn't 
do this, it should.) 
Making customers wait for you to 

correct an unsatisfactory repair is a 
sure way to make them angry. People 
let off steam by talking; panning the 
daylights out of a TV service facility 
always finds ready listeners and sym-
pathetic ears. 
Some service outfits wilfully ignore 

repeat calls. They know that it means 
the loss of a customer, but they feel 
that there are others. They forget that 
a dissatisfied customer—particularly 
one whose complaint is justified—can 
do more harm to an outfit's reputation 

than the praise of a dozen satisfied 
customers can possibly overcome. 

We're not going to be so foolish as 
to say that there should be no repeat 
calls to begin with. Sometimes they 
can't be helped, but we do say they can 
be reduced substantially. Every well-
conducted and well-managed service 
facility considers repeat calls a reflec-
tion on the technician who did the work. 
In some organizations he is not paid for 
making the repeat call. If too many 
occur, he's out of a job. 
The fact that repeat calls are not 

asked for is no sign that every repair 
job was done properly. As self-protec-
tion, TV service shops should determine 
the customer's reaction to the repair a 
week or more after the receiver is 
restored to service. 

Giving the public the benefit of 1 he 
fact that they do not understand the 
workings of a television receiver, rather 
than condemning them for it, will reduce 
the widespread demands for legislation 
and licensing. The customer will respect 
a firm stand when a charge is war-
ranted and the case is properly pre-
sented—that is, without arrogance or 
insolence. But it is equally important 
to admit it when the shop is at fault— 
not necessarily by merely saying so, 
but by doing whatever is required to 
produce a properly functioning receiver. 
Servicing is a technical business, but it 
is not without its selling aspects. Polite-
ness and understanding are essential. 

Using service dato properly 
Repeat calls are costly on several 

counts. Not only in the time involved, 
but also because they imply technical 
incompetence. This has been the loudest 
cry on the lips of the TV-receiver-
owning public. It has to be anticipated 
in each new area, because fully trained 
and experienced personnel cannot be 
made available concurrent with the 
initial sale of TV receivers. But this is 
the industry's problem and not the 
public's. If receivers are sold, service 
should be available. If the servicing in-
dustry does not want competition from 
factory-service organizations, it must 
be ready for action when a new area 
opens up. 



40 Television 

The set-buying public has the right 
to expect that the individuals who offer 
their services and facilities as TV 
service technicians have some sort of 
technical background. As a rule, these 
men are experienced radio service tech-
nicians. The main fault lies in the 
fact that many of them, in areas where 
TV is anticipated, wait until demand 
for TV service arrives before they 
make any move to acquire the necessary 
background. This has been the pattern 
time and again, and each time it has 
harmed not only the men themselves 
but the industry of which they are a 
part. 
With radio servicing as a back-

ground, a knowledge of TV can be 
developed by reading—that is, if it 
is impossible to attend a school. Ad-
mittedly, a reading knowledge alone 
is of limited usefulness when work 
must be done—at least in the beginning 
—but it is better than no background 
at all. As time passes, more and more 
experience is gathered and the end-
product improves. In the meantime a 
definite mental attitude for self-
improvement must prevail. This has 
been lacking in many instances. Its 
consequences have been costly. 
Every individual knows the extent 

of his capabilities. The more limited 
his experience, the more imperative it 
is for the TV service technician to use 
every device which will help compen-
sate for this shortcoming. The most 
valuable of these are the service notes. 
There are many important reasons 
why TV-set-manufacturers' service 
manuals must be read and used. Not 
only for the schematics and circuit volt-
ages, but for the circuit descriptions, 
installation and disassembly notes, 
manufacturers' production changes, 
and the trouble-shooting charts. Cures 
for troubles which may have appeared 
in a particular receiver, and which 
the set manufacturer has incorporated 
in subsequent production runs of that 
model, are also contained in these notes. 
The less experienced the individual, 

the more vital this information is. It 
is paradoxical, but the more-exper-
ienced TV service technician makes 
greater use of the set-manufacturer's 
service manuals than the inexperienced 
man. The reverse should be true. Trial-
and-error methods of servicing are 
costly to the beginner and to the public. 
The inexperienced technician spends 
hours doing what might be done in a 
fraction of the time. 
How much repair time can a tech-

nician afford to spend on a TV re-
ceiver, and how much repair time can 
he charge for? How high can the labor 
charge be without arousing the ire of 
the public? How can the public be 
pacified when the so-called repaired 
receiver is not functioning properly? 
. . . The answers to these questions lie 
in the full and proper use of the set-
manufacturer's service manuals, in 
taking full advantage of the guidance 
which they offer, and in following the 
instructions which they contain. In 
addition, the proper use of service in-

formation increases your technical 
background. It compensates for limited 
experience or lack of school training. 

The uncompleted repuir job 

When the public raises the cry of 
incompetence against the TV service 
technician, they group many things 
under one name. They hang the same 
label on the man who is careless as on 
the man who doesn't know. For ex-
ample, tube failures are common faults 
in TV receivers. Simple tube replace-
ments frequently correct a fault, but 
many times it is only a temporary re-
pair. While time is of the essence in 
repair operations, the need for speed 
(and minimum cost) does not warrant 
a total disregard of other operations 
which may be necessary when a tube 
has to be replaced. 

Tube failure may occur because of 
a defect in the circuit—the kind of a 
defect which eventually wears out the 
tube, but does not become evident im-
mediately when a new tube is put into 
the socket. Perhaps thoughtlessness or 
carelessness on the part of the service 
technician accounts for his failure to 
make the necessary circuit tests. Or it 
may be that the service shop sets a 
time schedule for the field man which 
prohibits such tests. It is not uncom-
mon for set manufacturers to recom-

mend a circuit change 
in order to prevent 
frequent tube failures 
at one position in the 
receiver. The last item 
gets us back to the 
service manual again. 
Putting a new tube in 
this position will re-
store operation, but un-
less the circuit change 
also is made, the new 

tube will fail in a relatively short 
time. 

Many tube replacements involve fre-
quency-sensitive circuits. Not all 
brands of tubes may function equally 
well in a particular circuit nor does 
the first few minutes of operation of 
a new tube in a circuit indicate the 
performance an hour later. 

In frequency-sensitive circuits, mere 
tube replacement may not always be 
the complete answer. The circuit may 
call for readjustment in order that the 
receiver perform correctly, not just 
"good enough." A complete readjust-
ment may not be required, but the need 
for it should be checked. This increases 
the time spent on the job, and must 
be recognized in any field-service pro-
gram which a service shop puts into 
effect. The lack of it accounts for some 
of the complaints that "After the ser-
vice technician was here, the receiver 
did not function as well as before." 

In any case operators in new TV 
areas should do everything they can 
to avoid such occurrences. 

Replacement parts 

Some service shops (not many, for-

tunately) have committed the unfor-
givable sin of using surplus parts as 
replacements in TV receiver repairs. 
This is too big a risk to take without 
knowing the history of the part, its age, 
or its electrical condition. The public 
and the set manufacturer have the 
right to expect better treatment. Using 
a part of this kind even occasionally, 
because it may not be convenient to 
get the exact replacement part, is no 
excuse. It just is not fit for this type 
of duty! It may work perfectly at first, 
but even this is no justification, be-
cause such a part cannot be guaran-
teed. If a service technician attaches 
any sort of a guarantee to a surplus 
part used for replacement purposes 
he should have his head examined. 
We must stress one more point on 

the subject of replacement parts. This 
is the use of a compromise part as a 
replacement. By compromise we mean 
one that is not the exact equivalent of 
the part being replaced. This does not 
imply that every replacement part 
must be an exact duplicate. It is not 
always practical to procure exact du-
plicates and still satisfy the time re-
quirements on repairs. But it should 
be standard practice to make certain 
that the replacement part you use fits 
the needs of the receiver to which it 
is applied; and that it does this without 
requiring major alterations on the 
chassis to accommodate the replace-
ment part. The customer should not 
have to be charged for time spent in 
this manner. 
Many replacement parts available on 

the open market from parts jobbers 
satisfy the physical and electrical per-
formance requirements of the receiver. 
If they do not, get exact duplicates 
from the set manufacturers' distrib-
utor even if it means waiting for de-
livery. For its own protection, the ser-
vicing industry must pay closer atten-
tion to the replacement-parts situation. 
There is no such thing as "good 
enough" in this case. The public has 
every right to expect you to use the 
proper parts, and that they will per-
form perfectly. 
Another point of deep concern to all 

service technicians and service shops— 
especially those just beginning their 
activities in new TV areas—is the 
charge for replacement parts. Although 
there is no apparent reason why the 
TV servicing business should be sea-
sonal, it has its ups and downs. It has 
its seasons of great activity and slow 
periods. 

Active periods must provide operat-
ing funds for the bad times. This can-
not be done unless service charges are 
high enough to return a profit, and the 
parts used in repairs are sold to the 
set owner at list price, so that the full 
margin of profit is realized. This is 
an absolute must. Service facilities 
can juggle the labor costs if they wish, 
in accordance with the level of effi-
ciency developed in the shop, but the 
full profit must be made on the parts. 
Some TV service technicians base 

their selection of replacement parts on 
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price alone. This is wrong. Price must 
be considered secondary to perform-
ance. The replacement part is paid for 
by the customer, and the technician 
should not lose sight of the difference 
in profit when the higher-priced item 
is sold. You are not taking advantage 
of the public if price reflects quality. 
Always bear in mind, whether buying 
or selling, that the best is the cheapest 
in the long run. If this approach re-
quires greater selling pressure on the 
part of the service facility, then use it. 

Improved techniques 
Let's consider a few items that re-

late to servicing or trouble-shooting 
techniques. We say that these are na-
tive to old TV areas only because that 
is where TV now exists. The sugges-
tion to improve techniques in TV areas 
yet to be opened fits the old areas too, 
because we think that many represent 
improvements that many old TV areas 
have yet to put into effect. 

First there is the matter of capacitor 
testing. Leaky capacitors are a major 
item in TV receiver troubles. The 
standard procedure has been to check 
for low insulation resistance with an 
ohmmeter. This is not an adequate test. 
It can be misleading because the test 
conditions do not conform with the 
conditions of use. 
The test voltage available in an ohm-

meter is about 1 to 3 volts. In a few 
cases it may run as high as 30 volts. 
Even this highest voltage is not suffi-
cient to show up capacitor leakage on 
an ohmmeter test, unless the insulation 
resistance has fallen to a very low 
level. The result is that many ohm-
meter tests indicate a good capacitor, 
but when the part is reinstalled in the 
receiver its operation is faulty because 
its insulation resistance may have 
fallen below the value permitted by 
the circuit voltage. 
The answer is to test for capacitor 

leakage by applying the same voltage 
as in the receiver, using a voltmeter 
and milliammeter as the indicators. 
With this test the findings are conclu-
sive, and much time is saved. 
Another prominent trouble-shooting 

weakness which has demonstrated it-
self in old TV areas is in placing too 
much dependence on d.c.-resistance 
values of certain components—es-
pecially coils and transformers. This 
is especially true when low values of 
resistance are involved. The problems 
associated with the measurement of 
very low ohmic values—crowded meter 
scales, contact resistance, and toler-
ance in the parts—have caused many 
substitutions which were never nec-
essary. 

D.c.-resistance ratings of windings 
are average values, and can vary by 
10% or more in many instances and 
not indicate a fault. On the other hand, 
when the correct values are less than 
1 ohm, a defect may not show up on a 
resistance test because an imperfect 
contact at a clip connection can add 
enough circuit resistance to offset the 
result of the fault. 

An alternative, which will find in-
creased application as suitable test 
equipment becomes available, is to meas-
ure an a.c. characteristic of the part. 
Many of the specifications for inductor 
type components are in a.c. values. In 
the meantime, determine the condition 
of the component by measurement under 
signal conditions with a scope and 
vacuum-tube voltmeter. Unfortunately, 
these pieces of equipment do not see 
as much use as they should. Properly 
used, they save much time because they 
lead to positive conclusions. This, in 
turn, saves much more time that would 
ordinarily be wasted in removing and 
substituting components unnecessarily. 
Another item which should interest 

service technicians in new TV areas 
is the limited utility of tube checkers 
as guides to the condition of tubes 
used in TV receivers. This comment does 
not deny the general utility of a tube 
checker; it is still an important item, 
but no test equals the simple 
substitution. 
Many tubes will show O.K. on a tube 

checker, yet will not perform well in 
a multivibrator stage of the television 
receiver. The same tube will more 
than likely work perfectly in some 
other socket. 

Another inter-
esting item is 
the measurement 
of grid wave-
forms and peak-
to-peak voltages 
in stages which 
depend on the 
drive for the bias. 
As far as test 

equipment is con-
cerned, the great-

est weakness has been the failure to 
use the scope for these measurements. 
Although a great many scopes have 
been sold to the servicing industry, 
they are not used as much as they 
should be. The scope has tremendous 
capabilities, and anyone who is active 
in television servicing, yet who is not 
familiar with scope applications, is not 
taking advantage of the greatest time-
saving device available. 

It must be admitted that the trace 
on the scope screen requires interpre-
tation, but unlimited reference infor-
mation is available for guidance in 
service manuals. A cardinal require-
ment for TV service technicians is to 
gather data from experience—that is, 
to associate changes in waveforms 
with certain types of defects. This is 
not too difficult. Even if it requires 
spending some time in supplementary 
study, it is more than worth while, 
because it leads to faster, more eco-
nomical servicing. 

The bill for service 
The usual form of invoice for ser-

vice submitted to the set owner by a 
TV service shop can be improved to 
make the life of the shop owner much 
easier. Making out a simple bill which 
lumps all the services into one sum 
and then shows the total price of the 

parts replaced as another sum, places 
the shop at a disadvantage. This is 
especially true where there is a sub-
stantial charge for labor and time, and 
a relatively small bill for parts. 

The ratio between these two amounts 
is generally high—anywhere from 10 
to perhaps 20 to 1 in favor of labor 
and time. The public just does not 
understand that the time and labor 
charge may not be any greater for 
replacing a $20 part than for a part 
that cost only $1. They cannot be ex-
pected to understand because no one 
has taken the trouble to tell them. 

Recognizing the difficulty of educat-
ing the public, the best thing is to use 
the service bill for educational pur-
poses. Make the bill show everything 
involved in completing the repair. 
Itemize the different operations sep-
arately—travel time, removing the 
chassis from the cabinet ( if necessary), 
inspection, pickup and delivery, etc. 
Virtually every service job involves at 
least six or eight operations of this 
type. Show them all. Then list the 
charges for the parts replaced. 
Making out bills in this fashion is 

the psychological approach. A $10 
time and labor charge doesn't look so 
bad with respect to a $ 1 part, when 
handled in this fashion. It is a per-
fectly honest presentation. The addi-
tional time spent making out an invoice 
of this kind will save much explaining. 
The points we have raised in this ar-

ticle are known to every person who has 
sold his services to the TV-set-owning 
public. Service facilities may have 
viewed some of them as relatively un-
important. This is completely wrong. 
Drops of water falling on a stone will 
eventually wear it away. Small things 
have irritated the TV set owner time 
and again. Patience will wear out in 
time. 
The service technician views his ac-

tivity as a profession. That is fine as 
far as it relates to ethics and pride 
in his work. But it is still a business, 
and the fundamentals of operation 
which are axiomatic in sound business 
must be practiced. 
A number of actions of TV service 

facilities over the years have bothered 
the public. Men opening shops in new 
TV areas should learn from these. 
Public complaints have not always 
been just, but many of them are well-
founded. They are not beyond correc-
tion; it does not make good sense for 
new shops to follow in the footsteps 
of some of the old ones and repeat their 
failings. Every one should learn from 
—and profit by—the experiences of 
others! END 
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NTSC 
This newest system 

combines the best 

features of several 

methods of 

television 

By EDWARD SIEMINSKI* 

color 

YEAR or so ago anyone who ex-
pressed a preference for a 
particular color-TV system' 
was likely to find himself in 

the center of a heated argument. Now, 
at last, time and technical progress are 
clearing the air, and a new system— 
NTSC—has emerged out of the confu-
sion. 
Named after its sponsor, the National 

Television System Committee, the new 
system is the joint development of a 
broad cross-section of the radio-tele-
vision industry. 

NTSC background 
NTSC was created in 1940 by the 

Radio-Television Manufacturers Asso-
ciation ( then called the RMA) to assist 
the FCC in developing and formulating 
a set of standards for black-and-white 
television. These standards are now the 
basis of our present TV system. 
The committee was reactivated in the 

late 40's when the FCC was holding 
hearings to establish standards for U.S. 
color television. Its new purpose was to 
gather background information on the 
general problem. 

In 1950 the famous "Ad Hoc" ( single-
purpose) Committee was set up under 
Dr. W. R. G. Baker for a concentrated 
study of the state of the art. It ex-
amined the work of several laboratories 
working on various systems of color 
transmission with the idea of deciding 
if one or more of their methods offered 
promise as a compatible color system. 
On the basis of the ad hoc report, the 
RTMA reorganized NTSC into nine 
panels made up of prominent engineers. 
In the spring of 1951 these panels 
launched an intensive and extensive 
program of organizing, selecting, and 
testing the best features of all color 
television systems. The panels will set 

• Sylvania Electric Products Inc.. Bayside. New 
York. 

up system standards based on the re-
sults of these tests, and NTSC is ex-
pected to embody these in a formal 
proposal to the FCC in the near future. 
The work being done by NT SC has be-
come an outstanding example of en-
gineering co-operation and achievement. 

Before going into the wondrous com-
plexity of NTSC transmission let us 
first review the current status of color 
TV in the United States. 

Field-sequential color TV 
The present U.S. standard system— 

the only one permitted for commercial 
color-TV transmissions—is the non-
compatible field-sequential system spon-
sored by CBS'. A program transmitted 
by this method cannot be displayed 
either in monochrome or in color on a 
standard television receiver without ex-
tensive circuit modifications ( especially 
in the horizontal and vertical sweep 
sections). There is practically no audi-
ence for these color programs. This 
lack of a large audience discourages 
sponsors. Lack of sponsors discourages 
station construction. Without stations, 
there will be no audience, and without a 
prospective audience there will be no 
receiver production. As yet, no way has 
been found to break this vicious circle. 

Engineeringwise the field-sequential 
system suffers fundamental handicaps. 
Briefly, it transmits three complete 
pictures in sequence: representing first 
the red, then the green, then the blue 
light picked up by the camera televising 
a color scene. However, the 6-me band-
width of a regular television channel 
is just enough to carry only one such 
picture in full detail. The necessity for 
trimming all three color signals to 
crowd them into this meager channel 
space results in degraded picture detail, 
objectionable flicker, and color instabil-
ity with fast motion. 
The field-sequential method does have 

TV 
excellent color rendition and very de-
sirable simplicity. Belaboring it here 
for its weaknesses is done only to in-
dicate the room for improvement. 

NTSC Color TV 
NTSC transmission was born in the 

same ideas that inspired RCA's dot-
sequential system, but the NTSC 
system is not sequential. It is a simul-
taneous system, since the three primary 
colors in the picture are encoded elec-
trically, not one after the other, but all 
three continuously. Many independent 
laboratories have contributed to its 
development. 

It is a high-efficiency system, in 
which the equivalent of a 12-megacycle-
wide picture ( 4 mc for each color) is 
transmitted within a 6-megacycle-wide 
channel', the same bandwidth used for 
conventional television. 

In a nutshell, the new system trans-
mits an ordinary black-and-white tele-
vision picture, to which is added a 
modulated subcarrier signal conveying 
information about the coloring in the 
picture. From that viewpoint it could 
be called "éolored" television. Although 
a color receiver is needed to display the 
colored picture, the system is compati-
ble; that is, it will reproduce the pic-
ture on an ordinary television set in 
black-and-white ( monochrome) without 
altering the set in any way. 
Most of us have been taught that for 

a circuit to carry more information in 
a unit time the bandwidth of the circuit 
must be increased ( provided the in-
formation is sent strictly in its original 
form, as in standard AM broadcasting). 
How does the NTSC overcome this 

rule? Theoretical analysis provides the 
answer. It shows that any conventional 
television scene, when translated into 
a video signal occupying a given chan-
nel, does not fill that channel space 
completely. In fact, there is a regular 
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Developmental model of color-television 

receiver designed to the NTSC propos-

als. Chassis at right is a power supply. 
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Fig. 1—Black-and-white TV signal side-
bands form clusters separated by 15,750-
cycle gaps. NTSC color-TV system uses 
these blank spots to send color signals. 

series of vacant intervals in the trans-
mitted frequency band. If the same 
theoretical analysis is applied to the 
color information of the televised scene, 
it, too, is revealed as a regular series 
of discrete frequency components sepa-
rated by uniform gaps. 

Obviously the gaps in the black-and-
whi.':e picture signal can be utilized for 
transmitting some other kind of in-
formation. Why not the frequency com-
ponents of the color signal? The mono-
chrome signal and the color signal are 
then said to be "interleaved." Fig. 1 
shows a small slice of the frequency 
band of the channel, indicating how 
frequency components of the picture 
signal and of the color signal are spaced 
over the sanie channel bandwidth. 
To utilize this method it is necessary 

only to select a color subcarrier fre-
quency which is calculated by multiply-
ing half the horizontal line frequency 
by any odd number. At this writing 
the NTSC subcarrier frequency is: 
15,750  

2 x 495. 7- 3,898,125 cycles. 
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Fig. 2—Block diagram of the NTSC non-sequential color-TV transmitter. 

On paper the idea may look fine, but 
does it work in practice? The answer 
is that it does—not perfectly, but 
quite acceptably. A fine-grain crawling 
checkerboard-like pattern is noticeable 
to anyone standing close to the picture 
tube and looking for it. The usual 
viewer does not see it, hence this inter-
ference is described as "low-visibility". 

There is nothing quite as good as a 
block diagram for examining a compli-
cated system. Fig. 2 is a simplified 
outline of the transmitter half of the 
system. 

Color encoding 
In Fig. 2. the camera supplies elec-

trical signas G, R, and B, which cor-
respond to the green, red, and blue com-
ponents of the light in the televised 
scene. These separate color-signal volt-
ages are combined in the proportions 
shown, to make up the luminance signal 
Y. The proportions of G, R, and B are 
based on the relative sensitivity of the 
human eye to light of those colors. 

All information about variations in 
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ages which have exactly the same fre-
quency but are 90° out of phase. The 
combined result, the chrominance sig-
nal, becomes a two-phase subcarrier, 
with each phase amplitude-modulated 
by picture-coloring information. 
Our video signal is now complete, the 

luminance and chrominance signals 
providing all the information needed to 
reconstruct the color scene. A station 
transmitter handles it substantially as 
it would any normal black-and-white 
picture. Fig. 3 shows the makeup of the 
transmitted frequency spectrum. 
The synchronizing signal is the same 

as the one used for monochrome tele-
vision, except that a color-sync signal 
is inserted on the "back porch" of each 
horizontal sync pulse ( Fig. 4). In 
the receiver this burst synchronizes 
the local "color oscillator" which is used 
to demodulate the color signals. 

The receiver 
At the receiver, Fig. 5, all circuitry 

up to the output of the picture detector 
is conventional. 

Let us start with the band-pass filter. 
This rejects all frequency components 
of the signal except the region con-
taining the chrominance signal (see 
Fig. 3). The output of the band-pass 
filter feeds separate red and blue chro-
minance demodulators. The color-dif-
ference signals R—Y and B—Y are ex-
tracted by reversing the process of sub-
carrier modulation at the transmitter. 
The local color oscillator supplies two 
sine-wave signals having exactly the 
same frequency and phase as the sub-
carrier which was used for encoding at 
the transmitter. ( These oscillators are 
synchronized with the color subcarrier 
by the bursts mentioned above.) The 
demodulation is a zero-beat form of 
heterodyning sometimes called "syn-
chronous detection". 

PIX DEI 

In the matrix-circuit block the R—Y 
and B—Y signals are mixed in pre-
determined polarities and proportions 
to produce the G—Y signal. 

Finally, the three decoded color-dif-
ference signals are combined with the 
main luminance signal to reproduce the 
G, R, and B color signals which orig-
inally left the camera of Fig. 1. For 
example, adding R—Y to Y leaves R 
alone. The R, G, and B voltages are 
applied separately to the tricolor pic-
ture tube to re-create the scene. 

Color reproduction 
The great advantage of the NTSC 

system lies in its economical handling 
of color information. In Fig. 1 we noted 
that the R, G, and B signals were each 
limited to a bandwidth of about 1 mc 
implying the transmission of a limited 
amount of coloring information. The 
luminance information ( picture detail) 
occupies the full 4-mc bandwidth. 

This bandwidth relation makes sense 
when you understand how the eye sees. 

WMINANCE SIG Y 

FIX CARRIER COLOR SUBCARRIER 

p
HORIZ SYNC PULSE 

f— COLOR SYNC BURST--1 

COMPOSITE 
COLOR $IG 

CHROMINANCE SIGS COLOR DIFFERENCE SIGS 

\ CHROMINANCE DEMODULATORS 

BAND PASS FILTER --.. BLUE 

'90° PHASE 

RED 

e 

G Y 

SCAN GEN 

ADDERS PRIMARY COLOR SIGS 

L3 GUN TRICOLOR PIX TUBE 

 —,------- 

0* PKASE MATRIX FOR GREEN 
COLOR DIFFERENCE SIG 

LOCAL DSC FOR COLOR (3.89MC 

NOTE: COLOR BURST SYNCHRONIZES THIS OSC 

COMPOSITE SYNC SIG 

Fig. 3, top—Relative positions of the 
picture carrier and the color subcarrier 
in the upper sideband of transmitted 
signal. The vestigial lower sideband and 
the sound carrier have been omitted. 
Fig. 4, next to top—Color-sync bursts 
consisting of nine cycles of the 3.898125-
mc color subcarrier are sent on the un-
used "back porch" of each regular hori-
zontal sync pulse. Fig. 5, above—Block 
diagram of the receiver color circuits. 
All sections of the receiver ahead of 
the color unit are conventional. Fig. 6, 
right—Color combinations produced by 
blending colored lights (additive mix-
ing). 

Visible light produces three separate 
and distinct sensations: brightness (rel-
ative intensity or luminance), hue 
(recognition of red, orange, yellow, 
etc.) and purity or saturation (the 
degree to which the color is off-white, 
ranging from zero saturation, or white, 
to 100% saturation, meaning a deep, 
vivid color, a pure hue). The human 
eye is extremely sensitive to brightness 
variations but surprisingly insensitive 
to changes in hue. The NTSC transmits 
picture information only to the extent 
that the human eye is capable of ap-
preciating it. 
One more puzzling question, color 

mixing, deserves attention. The tricolor 
picture tube operates on the principle 
of additive color mixtures. A good ex-
ample of this is a cluster of partially 
overlapping colored lights, as in Fig. 6. 
The overlapped areas show some ex-
amples of additive mixing. Mixing 
colored paints, or looking through 
superimposed color filters are examples 
of subtractive color mixing. 
The phenomenon of color sensation 

is in direct contrast to the sense of 
hearing. Most of us can identify the 
instruments being played from the gen-
eral character of the sound, and a 
trained musician can even recognize 
the individual notes which make up 
complex musical tones. The eye has no 
corresponding ability to recognize the 
individual components of a color mix-
ture. The eye perceives only the over-
all result of the mixing. With the 
proper set of primary colors, such as 
the red, green, and blue used in NTSC, 
we are able to reproduce practically 
the entire range of colors. 
A word about the color picture tube, 

without which the NTSC system would 
be almost entirely useless. The shadow-
mask type three-gun tricolor tube' has 
received much attention. Rapid prog-
ress has been made toward one or more 
color-tube designs suitable for mass 
production at reasonable prices. 

Receivers for the tricolor tube are 
being developed by several companies. 
The big problem is to simplify the 
circuitry. 

Test transmissions with the NTSC 
system have been made in New York, 
Chicago, Philadelphia, and Syracuse. 
Assuming that transmission standards 
are successfully formulated and the 
FCC adopts the system, it would prob-
ably take at least two years before 
the NTSC system could become a com-
mercial reality. END 
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Propagation 

students 

and dx hounds 

had an 

interesting 

year 

TV DX in1952 
By E. P. TILTON, WIHDQ 

E
XPERIENCED TV dx observers 
and amateurs who watch the 50-
mc band for signs of dx all 
agree that 1952 was definitely 

subnormal in incidence of sporadic-E 
skip. For readers who may be just 
getting into this business of TV dx, 
sporadic-E skip is the means by which 
TV signals are bounced back to earth 
from the ionospheric E-layer, some 50 
miles above the earth's surface, pro-
viding reception at distances ranging 
from 400 to 1,200 miles and more. 

Ionospheric dx wasn't supposed to 
happen in the v.h.f. region, and the 
truth is that it occurs only a very 
small percentage of the time, but when 
it does develop it causes low-band TV 
signals to do amazing things. The re-
flection qualities or the sporadically 
ionized patches of the E layer become 
well-nigh perfect at times, with the re-
sult that signals from hundreds of 
miles away may come in with unbe-
lievable strength, knocking out or seri-
ously interfering with local stations. 
Many observers, both in television 
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and amateur radio, have tried their 
hands at predicting the occurrence of 
sporadic-E skip in advance. They have 
met with a measure of success, and 
more is being learned about this amaz-
ing phenomenon all the time, but it 
is still very much a horse race. Per-
haps that's just as well, for if we 
were able to turn on our TV sets or 
our 50-mc ham rigs at an appointed 
time to receive dx signals or work 50-
mc stations halfway across the country 
on schedule, both pursuits would soon 
lose their appeal. 

Meanwhile, we have a fascinating 
hobby, and one that is being put to 
good use. By careful observation and 
recording, v.h.f. amateurs and TV dx-
ers have made available great masses 
of data for scientific study. During 
1952 the people listed at the end of 
this article have contributed several 
hundred individual observations of TV 
dx, summaries of which appear in 
graph form herewith. A number of 
interesting facts are apparent from 
a study of these graphs. 

A plot of the observations by months 
appears in Fig. 1. The upper portion 
shows the number of days that dx was 
observed; the lower shows the number 
of reports each month. Look back at 
a similar presentationl for 1951 and 
see how symmetrically these graphs 
rise and fall, showing the now well-
established rhythm of the sporadic-E 
dx seasons. The major period is the 
months of May, June, and July, but 
another well-defined peak develops 
around Christmas time. Both periods 
are spread equally either side of the 
longest and shortest days of the year. 
Despite this cyclic effect, dx never 
quite runs out; there is rarely a month 
when no dx at all is repoi‘ed by the 
sharper observers. 
The effect of frequency sh ws clearly 

in Fig. 2. Breaking the observations 
down by cnannels, we see that the low-
est, channel 2, accounted for 38% of 
the reports, with only 14% of the sta-

1 TV DX in 1951—RADIO-ELECTRONICS. January, 

1952, page 40. 
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Fig. 1, left—A year of sporadic-E dx by months. The November and December 
figures are for 1951. Fig. 2, right—Dx reports by channels compared to the 
number of stations per channel. Black lines are stations, colored ones reports. 
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tions in North America. Percentages 
of reports and stations are just atout 
equal for channel 3. The most heavily 
populated channel, 4, with 38% of the 
stations brought in only 33% of the 
reports. Channels 5 and 6 together 
having the same number of stati,ons 
as channel 4, accounted for only 18% 
of the reports between them. There 
were no reports of high-band dx that 
could be positively identified with iono-
spheric effects. 

Geographical location of the trans-
mitting station is an important fac-
tor. Stations in the South and Middle 
West monopolize the top spots in the 
teulation of reports by stations. As 
in 1951, KPRC, Houston, Texas, leads 
the pack by a 3-to-1 margin. The four 
Cuban stations, though their dx field 
is confined to little more than a 90-
degree segment, are mentioned in 12% 
of the reports. Nearly half of the TV 
•stations now using the low channels 
are above Latitude 40, but they ac-
counted for less than of the dx 
reported. 

Some outstanding reports 

TV dx observations come from some 
surprising places, some of them local-
ities where there is no regular TV 
service. Observer Canning, Halifax, 
Nova Scotia, is 400 miles from the 
nearest TV station, yet his log includes 
44 stations in 36 cities. He is the holder 
of the Western Hemisphere dx record, 
having logged PRF-3, Sao Faulo, Bra-
zil, in the summer of 1951. 
A growing group of dx-ers in the 

Halifax area keep in touch with each 
other by telephone. During the height 
of an aurora borealis display on Sep-
tember 29, several of them noted that 
the signal of WJAR, Providence, R.I., 
channel 11, was strong on both sound 
and video, but the two could not be 
received simultaneously. This condi-
tion had been noted previously when 
selective boosters were used, but this 
time removal of the boosters made only 
a slight improvement. If this was the 
result of auroral co iditions it is the 
first time that aurora effects have been 
noted above 200 mc. 

Strong but fading signals were re-
ceived on channels 3 and 5 the same 
evening. On September 5, a coastal in-
version brought in signals from WBZ, 
Boston, 4; WNBT, New Ycrk, 4; WA-
BD, New York, 5; WFIL, Philadelphia, 
6; and WJAR, 11. Audio only was 
heard from WCBS, New York, 2, bear-
ing out the observation that tropos-
pheric effects increase with frequency. 

Several multiple-hop dx observations 
(in excess of 1,500 miles or so) were 
reported during the summer peak. 
Leader in this department was Ob-
server Royal, of Red Bay, Ala. Bob 
caught KRON, San Francisco, 4; 
KING, Seattle, 5; KSL, Salt Lake 
City, 5; KOB, Albuquerque, 4; KPHO, 
Phoenix, 5; and KTLA, Los Angeles, 
5, in a single evening. In a 24-hour 
period, June 13-14, Royal identified 26 
dx stations. Another Florida observer, 
Simkin, of Orlando, reports 48 stations 

logged there, and another 11 picked up 
from a location in Arlington, Cal. 

Florida Observers Hall of Miami 
and Sloan of Braden Castle, report fine 
tropospheric reception of the Cuban 
stations. Hall gets them more or less 
satisfactorily the year around, and 
Sloan pulls them through beginning in 
May. He also sees the Jacksonville 
station, WMBR, 4, mort of the time 
over a 200-mile hop. 
To the average home viewer who 

looks at one or two stations for his TV 
entertainment, the totals of stations 
logged by the more avid dx enthusiasts 
seem almost incredible. Observer Low-
ther, Alexandria, Ind., lists 55 sta-
tions identified over a 31/2 -year period, 
including such choice high-band tropo-
spheric dx as WJAC, Johnstown, Pa., 
13, 350 miles, WNBF, Binghamton, 
N. Y., 12,520 miles; and WJZ, 7, WOR, 
9, and WPIX, 11, all of New York City, 
more than 600 miles! 

In three weeks ending June 15, Ob-
server Merkel of Detroit logged 31 
stations, 14 of them in the high band. 
Observer Dull, Washington, D. C., had 
31 calls on his list. Then he took his 
equipment on a vacaticn in south-
western Pennsylvania in July and 
August, running up a total of 49 sta-
tions in two months. Patrick of Abilene, 
Texas, has 40 stations in 18 states, 
Cuba, and Mexico. DeGroat, Salamanca, 
N. Y., has 26 low-band dx stations. 
Whitfield, Altoona, Pa., identified dx on 
25 days between April 29 and August 
13. 
One of our northernmost observers, 

A. E. Wilson of Port Arthur, Ontario, 
logged a total of 25 low-band stations, 
all sporadic-E dx with the possible ex-
ception of Chicago and the Twin Cities, 
which might be just in the tropo-
spheric range under the best conditions. 
His most consistent dx reception was 
WSB, Atlanta, Ga., 2, wit' KPRC, 
Houston, Tex., 2, came second. Prac-
tically all of Wilson's dx came from the 
area represented by the amateur W4 
and W5 call areas, as does a large 
part of the 50-mc dx worked by our 
friends north of the border. Only 
toward the end of July was vny eastern 
dx recorded. 

Wilson noted interesting coincidence 
with weather conditions as indicated 
or weather maps telecast by several 
stations he receive J. On consecutive 
openings in June, weath.,r maps 
showed pronounced cold fronts at right 
angles to the transmission path, just 
about midway between transmitting 
and receiving locations. On July 7, 
when WFMY, Greensboro, N. C., 2, 
was in solidly from 10:30 pm to mid-
night, a cold front extended along the 
line to the transmitting location. On 
July 27, when a cold front swung 
around to the midpoint of the path, 
New York, Boston, Philadelphia, and 
Washington appeared. Both amateur 
and TV dx-ers have noticed that spo-
radic-E skip is predominantly across 
areas of low barometie pressure; al-
most never in or across pronounced 
highs. 

Unquestionably the most prodigious 
job of observation and reporting in 
1952 was turned in by Louis M. Ma-
tullo, of Washington, Pa. He is able 
to do a phenomenal job of logging dx 
on both high and low channels from 
his 2,956-foot elevation in South-
western Pennsylvania. Und.lr normal 
conditions Mike receives 20 or more 
stations over a radius of nearly 300 
miles, around three-fourths of his 
horizon. He has kept a daily record of 
stations receivcd for more than a year. 
They include 53 calls, 37 of which have 
been received without the aid of spo-
radic-E skip. At least 18 different high-
band stations have been logged, includ-
ing WENR, 7, and WGN, 9, both of 
Chicago, nearly 500 miles away. 

New receivers a factor 

Much more high-band dx was re-
ported in 1952 than in previous years, 
largely as a result of the improved 
high-band performance of the newer 
receivers. Increased awareness of the 
possibility of high-band dx was also 
a contributing factor. Observer Gehr-
lein, Erie, Pa., reports frequent recep-
tion of WSPD, Toledo, 13, 185 miles, 
and WXYZ, Detroit, 7, 165 miles. Run-
nells and Holmes of Ottumwa, Iowa, 
report WENR and WGN, 250 miles. 
McGough of Milwaukee staggers us 
with KLAC, Los Angeles, 13, on June 
12. We'd like to know more about this 
one, as it exceeds by several hundred 
miles the best amateur or TV dx ever 
reported on frequencies above 100 me. 
It can happen, though-200-me radar 
sets have picked up targets 1,709 miles 
distant! 
The period September 7-10 provided 

an unprecedented opportunity for high-
band dx of a tropospheric nature. Dur-
ing that time amateurs using the 
144, 220, and 420-me bands worked dx 
beyond their wildest dreams.2 ThA 9th 
was the biggest date, Matullo logging 
37 stations at Washington, Pa., be-
tween 4:30 pm and 1:55 am the fol-
lowing morning! These included just 
about every high-band station to the 
south, west and northwest, within a 
radius of 500 miles. Landek, W9WOK, 
Bensenville, Ill., took time out from a 
big night of 144-mc amateur d:: to log 
2 stations on 11 channels in 10 states: 
Illinois, Indiana, Wisconsin, Michigan, 
Ohio, Iowa, Missouri, Minnesota, Penn-
sylvania, and Tenng!ssee. The best dx 
was WICU, Erie, Pa., 12, 450 miles. 

This all came about as a stable high-
pressure center moved slowly across 
the Great Lakes and over to the Atlan-
tic Seaboard, a stable air-mass bound-
ary forming along its trailing edge. 
TV dx was not without its humorous 

sidelights. One unintentional joker was 
a publicity blurb writer for one of the 
leading TV manufacturers. In a release 
sent to magazine editors he credited a 
Colorado owner of one of his client's 
new consoles with the "world's record 
for long-distance television reception." 

2 For a compilation of v.h.f. dx worked during 
this period, see November, 1952. QST, page 45. 
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The viewer in question had reported 
picking up stations as much as 1,200 
miles away! The staff at RADIO-ELEC-
TRONICS concludes that there is at least 
one person who doesn't read our TV 
dx reports! 
And Observer Samuels, Mount Ver-

non, N. Y., says that the way of the 
TV dx-er is hard. Most people just 
don't appreciate it. When Dan called 
in his next-door neighbor to show off 
his reception of a Washington, D.C., 
station, over 200 miles to the south, the 
only comment was, "Lot of snow on it, 
isn't there?" 

LIST OF OBSERVERS, 1952 

Aliaga, Frank, El Paso, Tex. 
Ambrose, G. W., Randallstown, Md. 
Amery, Gordon, Braymer, Mo. 
Ashcraft, Calvin E., Coolidge, Ariz. 
Baldwin, G. H., Hamilton, Ont. 
Bashta, William, Los Alamos, N. Mex. 
Bedrosian, Peter, Newburyport, Mass. 
Bente, Waldemar, Dennison, Ohio. 
Billings, R. A., Shiro, Tex. 
Canning, L. A., Halifax, N. S. 
Cantwell, William, Denver, Col. 
Carnes, P. C., Orangeburg, S. C. 
Collier, J. W., Arlington, Va. 
Conover, U., Stone Ridge, N. Y. 
Croy, John E., Dayton, Ohio 
DeGroat, F. E., Salamanca, N. Y. 
Dochak, Mike, Sudbury, Ont. 
DeGeer, M. W., Tulsa, Okla. 
Dempster, M. K., Tyndall, S. Dak. 
Dull, R. E., Washington, D.C. 
Edens, L., San Antonio, Tex. 
Elberburg, Columbus, Miss. 
Evans, L. M., Gaylord, Mich. 
Ferguson, G. A., Saa Antonio, Tex. 
Foyer, Joe, Westville, Ill. 
Gandol, Jose, Preston Orierte, Cuba. 
Garcia, Albor Otero, Varadero Beach, 

Cuba. 
Gehrlein, James, Erie, Pa. 
Glenn, Quentin D., Carlisle, Pa. 
Golden, S. J., Oak Bluffs, Mass. 
Green, Vernon F., Saratoga, N. Y. 
Green, M. F., Casper, Wyo. 
Groves, A. L., Brooke, Va. 
Hall, E. R., Miami, Fla. 
Hammond, Clarence and Nina, Malin, 

Ore. 
Hansen, Floyd, Waukegan, Ill. 
Hart, Wm. C., Washington, Pa. 
Hogan, Marvin H., Atlanta, Tex. 
Huckert, Mrs. Joe, Hereford, Tex. 
Henderson, Wayne, Sebring, Ohio. 
Kern, Roy: Scranton, N. Dak. 
Kindervater, John, Pottstown, Pa. 
King, Virgil, Springfield, Ohio. 
Kinney, Thomas A., Shelby, N. C. 
La Bella, Victor, Middletown, Conn. 
Landeck, John, Bensenville, Ill. 
Lowther, G. W., Alexandria, Ind. 
McGough, Robert, Milwaukee, Wis. 
McKinney, J. J., Indianapolis, Ind. 
McLaughlin, C. F., Birmingham, Ala. 
McPherson, Ross, Woodstock, Ont. 
Markle, Leonard, Greenfield, Ill. 
Mayernick, Joseph, Monessen, Pa 
Mays, A. J., Devol, Okla. 
Manning, Walter, Milwaukie, Ore. 
Matullo, Louis, Washington, Pa. 
Markle, Bob, Detroit, Mich. 
Meyer, Sgt. Danile, San Marcos, Tex. 

JANUARY, 1953 

Dx Reports by Station and Channel 

Channel 2, 54-60 mc; 11 stations, 301 report›, 

KPRC, Houston, Texas   
CMQ, Havana, Cuba   
WMAR, Baltimore, Md.   
XEW, Mexico City   
WFMY, Greensboro, N. C  

KS2XBS, Chicago, Ill.   1 

114 WCBS, New York City   24 
32 WSB, Atlanta, Ga.   22 
28 WJBK, Detroit, Mich.   21 
25 KNXT, Los Angeles, Calif.   7 

  25 KTSL, Hollywood, Calif.   2 

Channel 3, 60-66 mc; 7 stations, 84 reports 

KMTV, Omaha, Neb.   23 WBTV, Charlotte, N. C.   13 
WTMJ, Milwaukee, Wis.   14 WKZO, Kalamazoo, Mich.   11 
WPTZ, Philadelphia, Pa.   14 WDTV, Pittsburgh, Pa.   5 

WLWC, Columbus, Ohio   4 

Channel 4, 66-72 mc; 30 stations, 258 reports 

CMUR, Havana, Cuba   
KRLD, Dallas, Texas   
WKY, Oklahoma City, Okla.   
WMBR, Jacksonville, Fla.   
WTVJ, Miami, Fla.   
WTCN, Minneapolis, Minn.   
XHTV, Mexico City   
WTAR, Norfolk, Va.   
WOAI, San Antonio, Texas   
WOI, Ames, Iowa   
WMCT, Memphis, Tenn.   
WDAF, Kansas City, Mo.   
WBZ, Boston, Mass.   
WNBT, New York City   
WBRC, Birmingham, Ala.   

Channel 5, 76-82 mc; 19 stations, 

35 WHBF, Rock Island, Ill.   7 
31 WNBW, Washington, D. C.   7 
30 WLWT, Cincinnati, Ohio   6 
17 WRGB, Schenectady, N. Y   6 
17 WSM, Nashville, Tenn.   6 
15 WBKB, Chicago, III.   6 
14 KOB, Albuquerque, N. Mex. 5 
14 WBEN, Buffalo, N. Y.   4 
13 WNBK, Cleveland, Ohio   4 
13 KRON, San Francisco, Calif.   4 
13 WWJ, Detroit, Mich.   4 
12 KNBH, Los Angeles, Calif.   3 
12 WAVE, Louisville, Ky.   1 
9 XELD, Matamoras, Mex.   1 
8 WGAL, Lancaster, Pa.   1 

80 reports 

WBAP, Ft. Worth, Texas   23 KSD, St. Louis, Mo.   2 
CMQ, Havana, Cuba   10 WSAZ, Huntington, W. Va.   2 
WOC, Davenport, Iowa.   7 WSYR, Syracuse, N Y.   2 
KTSP, St. Paul, Minn.   7 WABD, New York City   2 
WTTG, Washington, D. C.   5 WAGA, Atlanta, Ga.   2 
KEYL, San Antonio, Texas   5 WAVE, Louisville, Ky.   1 
WNBQ, Chicago, Ill.   4 WEWS, Cleveland, Ohio   1 
KTLA, Los Angeles, Calif.   3 KING, Seattle, Wash.   1 
KPHO, Phoenix, Ariz.   2 KSL, Salt Lake City, Utah   1 

KPIX, San Francisco, Calif. .... 1 

Channel 6, 82-88 mc; 11 stations, 57 reports 

CMQ, Havana, Cuba   20 
WDSU, New Orleans, La.   10 
KOTV, Tulsa, Okla.   7 
WTVN, Columbus, Ohio   5 
WFBM, Indianapolis, Ind.   3 

Millot, Dan, Louisville, Ky. 
Mulligan, Eldon, Ottawa, Ont. 
Nichols, Dan, Mason, Mich. 
Oberto, G. P., Richmond, Va. 
Patrick, M. C., Abilene, Tex. 
Penc, Stanley, Utica, N. Y. 
Randall, John W., Hanover, Mass. 
Rees, Mackworth G., Naples, Fla. 
Richards, Warsaw, Ind. 
Robins, Howard L., Tampa, Fla. 
Royal, Robert, Red Bay, Ala. 
Runnells, R. J., Ottumwa, Iowa. 
Sagel, Leslie, Wildwood, N. J. 
Samuels, Dan, Mt. Vernon, N. Y. 
Schmidt, Harry, Markham, Ont. 
Seay, J. Chester, Dothan, Ala. 
Simkin, Gordon, Orlando, Fla. and 

Arlington, Calif. 
Sloan, S. W., Braden Castle, Fla. 
Stanek, John A., New Kensington, Pa. 

WTVR, Richmond, Va.   3 
WHAM, Rochester, N. Y.   3 
WOW, Omaha, Neb.   3 
WFIL, Philadelphia, Pa.   2 
WNHC, New Haven, Conn.   1 

Stone, Clarence A., Tulsa, Okla. 
Storch, Clarence L., San Antonio, Tex. 
Smith, B. L., Sundown, Tex. 
Tisdale, J. W., Tulsa, Okla. 

J. W., N. Little Rock, Ark. 
Van Sandt, R. L., Ft. Worth, Tex. 
Vanderstelt, Paul, Muskegon Heights, 

Mich. 
Wallace, William, Santa Anna, Tex. 
Warren, Bud, Cocoa, Fla. 
Waterhouse, F. T., Springfield, Mass. 
Whitfield, Lawrence A., Altoona, Pa. 
Wilcox, W. W., Richmond, Va. 
Wilkerson, S. W., Vancouver, B. C. 
Wilson, A. E., Port Arthur, Ont. 
Walker, John L., Albion, Pa. 
Yeager, Claude C., Wichita, Kan. 

96 obsérvers, representing 29 States, 
plus Ontario, Nova Scothi, British 
Columbia and Cuba. END 
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TWO MORE 0.111. CONVERTERS 
The Zenith 

turret tuner 

"Inductuner. 

v.h.f.-u.h.f. 

and Mallory 

preselector 

By FRED KING* 

Z
ENITH sets now have a new 
turret tuner designed for top 
performance on both u.h.f. and 
v.h.f. channels. The over-all size 

has been reduced considerably, the 
channel strips are easier to replace, and 
special shielding and parts placement 
minimize oscillator radiation. 

Fig. 1 shows the new tuner with all 
shields in place. The a.g.c., B plus, and 
heater leads terminate in a plug and 
the i.f. output terminates in a coaxial 
connector so• that the entire unit can 
be removed from the chassis for repair 
or replacing channel strips without re-
moving the chassis from the cabinet. 

Fig. 2 is the tuner with external 
shields removed. Two sets of the re-
movable channel strips are shown in 
the foreground. Those nearest the 
tuner are u.h.f. strips. The oscillator 
and interstage circuits are on the 
right-hand segments and the antenna-
r.f.-input circuits are at the left. 

Fig. 3-a is a block diagram of the 
tuner circuit with a pair of v.h.f. 
channel strips in position. The triode 
section of the 6U8 is the local oscil-
lator; the pentode section functions as 
the mixer. The twin-triode 6BK7 is a 
cascode i.f. amplifier. Fig. 3-b is a 
block diagram of the tuner with a pair 
of u.h.f. strips in position. All the cir-
cuit changes indicated in going from 
Fig. 3-a to Fig. 3-b are made by simply 
turning the turret from a v.h.f. to a 
u.h.f. channel. 

Fig. 4 is a simplified schematic of 
the tuner on u.h.f. channels. There are 
two tuned circuits in the preselector 
and a tuned multiplier circuit. These 
three resonant circuits and the two 
crystals are mounted in a casting. 
To cover all 70 u.h.f. channels the 

oscillator tunes from 172 mc to 234 me. 
The germanium multiplier crystal acts 
as a harmonic generator to provide 
u.h.f. oscillator power for the mixer. 
The germanium multiplier crystal is 

capacitance-coupled to the oscillator 
and conducts only on the extreme 
peaks of the oscillator sine wave. The 

*Chief Engineer, WELI, New Haven, Conn. 

Fig. 1—The new Zenith v.h.f.-u.h.f. turret tuner with shields in place. 

resultant straight-sided pulses in the 
multiplier circuit are rich in oscillator 
harmonics. The tuned output circuit 
of the multiplier selects the desired 
harmonic and applies it to the crystal 
mixer to beat with the incoming signal. 
The oscillator's third harmonic ( 516-
702 mc) is used for the low u.h.f. 
channels and the fourth harmonic 
(688-936 mc) for the high u.h.f. chan-
nels. The mixer crystal is biased to 
operate at its point of maximum sen-
sitivity, so that minimum oscillator 
power is required. The output of the 
mixer is at the 41-me i.f. of the re-
ceiver:The 6BK7 and the pentode sec-
tion of the 6U8 become additional 41-
mc i.f. amplifiers to make up for the 
conversion loss in the crystal mixer. 

The u.h.f. tuned circuits are very 
tiny. They are mounted in cylindrical 
holes in the casting about I/4-inch in 
diameter and 1/2-inch deep. The an-
tenna and multiplier coils are less 
than 1/2 inch long and % inch in diam-
eter. Series-tuning capacitance for the 
preselector and multiplier circuits is 
provided by 1-72 machine screws which 
enter one end of each coil through an 
insulating bushing. The inductive cou-
pling between the two preselector cir-
cuits is provided by a small pin pressed 
into a recessed hole in the casting be-
tween the two coils. The junction be-
tween the coils is returned to the cast-
ing through this pin, which is an in-
ductance common to both circuits. The 

casting shields the preselector and mul-
tiplier circuits from each other and 
from external influences. 
The oscillator-interstage strip holds 

the oscillator coil with its disc ceramic 
capacitor, the cascode plate coil, and 
the mixer grid coil. The oscillator coil 
is adjusted to frequency by a small 
screw which enters the coil and changes 
its inductance. Each set of u.h.f. strips 
tunes over % of the band, so three sets 
cover all 70 channels. 

Performance data supplied by the 
manufacturer is as follows: 

Freq. 
(mc) 

57 

85 
177 
2'3 
535 
670 

820 

Noise 
Channel Figure 

(db) 

2 4.5 
6 6.0 
7 8.5 
13 9.0 
24 14.0 

47 14.0 
72 17.0 

Image if. Relative 
Rejection Rejection Gain 

(db) (db) (%) 

87 50 100 
80 55 67 
70 70 63 
68 72 63 
50 60 81 
50 59 72 
45 58 65 

Mallory u.h.f. Inductuner 
As a result of considerable experi-

ence in the design and construction of 
variable-inductance tuning mechan-
isms. Mallory developed a special In-
ductuner for continuous coverage of 
the 470-890-me u.h.f. TV band. These 
u.h.f. Inductuners are available as one-, 
two-, three-, and four-section ganged 
units. The three-circuit model is shown 
in Fig. 5. Some manufacturers use 
these as the tuning systems in their 
converters. 
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Fig. 2—The Zenith separate coil strip tuner with shielding removed. 

Each Inductuner section employs a 
parallel-lines tuning system with the 
lines consisting of edge-mounted strips 
pressed into grooves in a mica-filled, 
phenolic-base material which provides 
mechanical strength and excellent elec-
trical properties. They are arranged in 
a noninductive concentric path provid-
ing the required inductance range in 
270" rotation of the shaft controlling 
the shorting bar. There are three dif-
ferent types of sections: wide-strip; 
narrow-strip; and shaped-strip tuning 
sections, to provide proper tracking in 
the preselector, mixer, and oscillator 
resonant circuits. Shaping of the ele-
ments provides more accurate tracking 
for various converter intermediate fre-
quencies at approximately 40, 80, and 
130 me. The rotor arm which holds the 
dual contactor ( shorting bar) is fast-
ened securely to a phenolic shaft. Two-, 
three-, or four-section units may then 
be used without interaction. 

Fig. 6 shows typical frequency versus 
dial-rotation curves for an 82-mc con-
verter i.f. (channel 5 or 6). Measure-
ments by the manufacturer show cir-
cuit parameters of individual Induc-
tuner sections approximately as 
follows: 

Distributed capacitance at maximum 
inductance   2 ti•tuf 

Maximum inductance   .04 e 
Q at 100 mc.   180 
These values vary slightly with dif-

ANT ; MIX SECTION 

t 6Bx 7 6U8 IF OUT 

CASCDOE'. RFAMPL --r-
SHIELD*: 658 

OSC SECTION 

Q 

A 

ferent type sections. When used as pre-
selectors with an external tank capaci-
tance of 1 ppf, these units will tune the 
u.h.f. TV band with 10 mc to spare on 
each end. When used with a 6AF4 oscil-
lator working on the low side of the 
signal, an external tank capacitance 
of 1.5 !id is required. 

TV- 101 u.h.f. converter 
Figs. 7 and 8 show front and rear 

views of the Mallory TV-101 u.h.f. 
converter chassis. The schematic is 
shown in Figure 9. The converter— 
designed around a three-section Induc-
tuner—covers channels 14 through 83. 
The antenna input impedance is 300 
ohms, and the output impedance can be 
either '75 or 300 ohms. The popular 
line-up of preselector, crystal mixer, 
oscillator, and cascode i.f. amplifier 
is used. The gain is approximately 2 
when used with the 300-ohm input and 
output. The converter i.f. is 82 mc so 
that either channel 5 or 6 may be used. 

Preselector 
The preselector uses two sections ( 2 

and 3) of the Inductuner to provide 
double-tuned selectivity and an imped-
ance match ahead of the mixer. The 
preselector elements are shaped to 
track with the oscillator. The antenna 
coupling method is a compromise be-
tween energy transfer ( from different 
types of antennas or lines), alignment 
problems, oscillator radiation, and 
noise figure. The r.f. chokes across the 
antenna terminals to ground act as 
static drains. They also act as capaci-
tors in the u.h.f. band. Their capaci-
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Fig. 3—(a) Block diagram of the Zenith tuner on v.h.f. channels. (b) Block 
diagram of the tuner circuit in one of the u.h.f. positions. Three sets of oscil-
lator and preselector cell strips are required to cover all 70 u.h.f. channels. 
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tance to ground serves as an impedance 
tap-in on the first tuned circuit. 

Oscillator 

The oscillator tunes from 378 to 
828 mc on the low side of the signal to 
develop a converter i.f. of 82 mega-
cycles. Temperature compensation. 
careful location of parts, and isolating 
the i.f. and power-supply tubes from 
heat results in a stable oscillator. The 
drift is substantially zero at 700 mc. 
Drift is less than plus 400 kc at the 
low end of the u.h.f. band. At the high 
end, it is less than minus 750 kc. When 
operated with an intercarrier Jound 
v.h.f. set, the converter stabilizes in 
about one minute. With split-sound 
receivers, a warmup period of three to 
five minutes may be required. 

Oscillator injection voltage for the 
1N72 crystal mixer is obtained by con-
necting to the 6AF4 heater, thus using 
the heater-cathode capacitance for cou-
pling to the cathode. This results in 
less interaction between the preselector 
circuits and the oscillator. Measure-
ments have shown that the maximum 
oscillator radiation is less than 2,000 
tv per meter at the top of the u.h.f. 
TV band and less than 600 tv per 
meter at the low end at 100 feet from 
the converter. 

Canverter i.f. amplifer 

The converter i.f. uses a 6BQ7 twin 
triode tube in a low-noise cascode cir-
cuit. The mixer output is transformer-
coupled to the grounded-cathode first 
triode. Capacitance-coupling is used to 
the grounded-grid second triode. The 
circuit is neutralized by the r.f. choke 
in parallel with the grid-plate capaci-
tance of the first triode. This choke also 
serves as the cathode return of the 
second stage. 
The i.f. output circuit is a double-

tuned transformer with a bandwidth of 
14 megacycles at the half-power points 
with a center frequency at 82 mc. END 

780 

o  

UHF 
ANT 

o  

840 900 960 

.001µf 

Fig. 6—Frequency ver-
sus dial-rotation curves 
for a converter i.f. of 
82 mc. 
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Fig. 7 (Left)—Mallory TV-101 u.h.f. 
converter. 
Fig. 8 ( Right)—Rear view of the Mal-
lory TV-101. 
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ANY modern television sets 
have auxiliary controls on the 
hack for adjusting the sen-

sitivity for optimum performance in 
weak-, medium-, and strong-signal 
areas. Fig. 1 shows the area-control 
circuit used in the Motorola TS-395A 
and TS-400A chassis. Slightly different 
versions are used in other late Motor-
ola receivers. The LOCAL, SUBURBAN, 
and FRINGE settings adjust the sen-
sitivity of the receiver for strong, 
medium, and weak signals, respectively. 

In the LOCAL position, lull a.g.c.— 
taken from the video detector output— 
is applied to the first and second video 

IST VIDEO AMPL I2AT7 2ND VIDEO AMPL 
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4.5 TRAP 
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PIX STABILIZER 

+403V 
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Technical Editor 

i.f.-amplifier stages and through a 1.5-
megohm isolating resistor ( R1) to the 
r.f.-amplifier and mixer grids in the 
tuner. In the SUBURBAN position (that 
shown in Fig. 1) a.g.c. voltage is re-
moved from the tuner, and the r.f.-
amplifier and mixer grids are returned 
to ground. The FRINGE position is used 
when the incoming signals are weak, 
and the set must operate with maxi-
mum sensitivity. This grounds R1 and 
lowers the a.g.c. voltage on the i.f.-
amplifier tubes to one-half the value 
applied in the LOCAL and SUBURBAN 

positions. In this position the video 
amplifier grid resistor is returned to 
ground to improve noise limiting ahead 
of the sync take-off point. The area 
selector control should be adjusted to 
the position which gives the clearest 
and most stable picture on all active 
channels. 

Olympic local-fringe control 

The Olympic model 762 receiver has 
the local-fringe circuit shown in Fig. 2. 
When the switch is set to LOCAL (in 
strong-signal areas), the r. f. ampli-
fier and first, second, and third video-
i.f. amplifiers are supplied with the 
full a.g.c. voltage across the 8,200-ohm 
video-detector load resistor. In this 
position the a.g.c. line is connected 
through a 1-megohm resistor to the 
junction of a 100,000-ohm resistor and 
the contrast control. The arm of the 
control is grounded and the 100,000-
ohm resistor connects to plus 220 volts. 
When the signal is strong, the con-

trast control is usually adjusted for 
maximum resistance in the cathode 
circuit of the video amplifier. This 

TO FIX TUBE GRID 

1.1111.."1.1\/111,11.11.1 
, 

SYNC PULSES 

Fig. 3—Noise-canceller sync circuits of G-E 21T4 and 21T5 television receivers. 
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grounds the a.g.c. line through the 
1-megohm resistor, and maximum a.g.c. 
voltage is used to reduce sensitivity 
and prevent overloading. 
When the set is tuned to a weaker 

channel, the contrast control is moved 
up to reduce the bias on the video am-
plifier. A positive voltage now appears 
at the junction of the 1-megohm re-
sistor and the lower leg of the con-
trast control. This positive voltage 
charges the 0.22-af a.g.c. filter capaci-
tor and bucks the negative a.g.c. 
age across the detector load. This 
positive voltage ( a.g.c. delay bias) 
prevents the a.g.c. voltage from re-
ducing the circuit gain until the incom-
ing signal is strong enough to overcome 
it. 
Advancing the contrast control to 

compensate for weaker signals brings 
more of its resistance into the voltage 
divider circuit and increases the delay 
bias applied to the line. The bias varies 
from 0 to about 4 volts as the contrast 
control is varied from maximum to 
minimum setting. Thus, varying the 
control automatically sets the a.g.c. 
delay bias to the proper point for best 
operation. In weak-signal areas the 
switch is set in DISTANCE poFition, dis-
connecting the a.g.c. bus from the 
contra,:t control circuit. 

Noise-immune sync circuits 
Ili past issues, we have discussed 

some of the various systems which 
manufacturers are using to insure 
maximum sync stability in the presence 
of severe noise.* 
Now let's look at Fig. 3 which shows 

the G-E noise-canceller circuit used 
in the 21T4 and 21T5 models. The cir-
cuit is designed to prevent noise from 
entering the sync-clipper circuit and 
causing loss of sync through prema-
ture triggering of the sweep oscillators. 
The composite video signal from the 

video detector is fed through a cas-
caded two-stage video amplifier into the 
grid of the picture tile along with 
any noise pulses which may be picked 
up with the signal. The negative-going 
sync pulses and noise ( e) are tapped 
off the grid of the picture tube and 
fed to the grid of the sync amplifier 
(1/2 6SL7-GT). This combination of 
noise and sync pulses is amplified and 
appears with positive polarity at the 
plate of the 6SL7. 
At the same time that the amplified 

noise and sync pulses appear at the 
grid of the sync amplifier, the to/ampli-
fied negative-going noise and sync 
pulses (a) from the video detector 
output are applied to the cathode of 
the 6AQ7 noise-canceller tube through 
a 1-af coupling capacitor. The grid of 
the 6AQ7 is biased negatively from 
the a.g.c. line. The cathode is biased 
positive by returning it to a point on a 
voltage divider composed of R1, R2, 
and the PICTURE STABILIZER R3. Control 
R3 is set so the 6AQ7 is biased to cutoff 
until the negative-going noise pulse 

• Zenith's Fringelock—July, page 38. 
Philco noise-immune sync—September, page 45. 
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'ig. 5—Stromberg-Carlson receivers use this keyed noise-clipper sync circuit. 

on the cathode exceeds the amplitude 
of the sync pulses. R4 is a load resistor 
common to the 6SL7 and 6AQ7. The 
6AQ7 operates as a grounded-grid 
amplifier with input and output signals 
in phase. Since the two output signals 
are of opposite polarity, the wave-
form across R4 at any tim -c will be the 
algebraic sum of the two signals. When 
the 6AQ7 conducts, it shunts the output 
of the sync amplifier and prevents any 
signal from being fed through to the 
sync clipper. 
Waveforms a, b, c, d, and e show the 

operation of the circuit. Waveform a 
is the unamplified composite video with 
a superimposed noise burst. The wave-
form at the plate of the 6AQ7 during 
conduction is shown in waveform b. 
The pattern at e would appear at the 
plate of the 6SL7-GT if the 6AQ7 
were heavily biased or removed from 
the circuit. The pattern at d shows the 
result of combining the waveforms at 
b and c in the common load resistor R4. 
When the noise-pulse duration is 

longer than the time of several hori-
zontal lines, all sync information is 
wiped out, but sync is not lost because 
of the flywheel characteristics of the 
sweep generator. 

RCA noise-suicide circuit 
A number of recent RCA TV re-

ceivers employ a noise-suicide circuit 
which prevents noise from causing ver-
tical jitter in weak-signal areas. The 
video i.f. amplifier strip is designed 
so the grid of the fourth video i.f. tube 
(Fig. 4) does not draw grid current 
with normal signal levels. However, 
strong noise pulses drive the grid pos-
itive. 
Each time a noise pulse arrives, grid 

current flows, and negative pulses ap-
pear in the plate and screen-grid cir-
cuits. The negative pulse across the 
47,000-ohm screen resistor ( R1) is 
tapped off and fed to the grid of the 
vertical sync separator (1/2 6SN7-GT) 
through an R-C network consisting of 
a .033-af capacitor and 100,000- and 
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47,000-ohm resistors in series. 
The negative noise pulse in the 

plate circuit of the 6CB6 is rectified 
by the video detector. The noise pulse 
next appears as an amplified positive 
pulse in the plate circuit of the 6AG7 
video amplifier. This positive pulse is 
also fed to the grid of the vertical 
sync separator. The amplitudes of the 
positive and negative noise pulses are 
such that they cancel in the grid cir-
cuit of the vertical sync separator. 
Thus, noise is suppressed before it can 
reach the vertical oscillator and cause 
instability. 
Another interesting feature of these 

sets is the use of separate vertical and 
horizontal sync separators. These pro-
vide better sync stability than do 
simpler systems in which vertical and 
horizontal sync signals are passed 
through a common separator-amplifier 
system. 

Keyed noise clipper 

To minimize the effects of noise 
bursts on the stability of the sweep 
oscillators, Stromberg-Carlson uses a 
keyed noise clipper in a number of its 
receivers. A typical circuit is shown in 
Fig. 5. The composite video signal is 
applied to the grid of 171 so the positive-
going sync pulses arrive at the same 
instant that positive pulses (from the 
horizontal output circuit) are applied 
to its plate. This combination of pos-
itive pulses on plate and grid causes 
V1 to conduct. Cl charges rapidly to 
the peak of the sync pulses through the 
output resistance ( 1/gm) of the cath-
ode follower noise reference tube Vi. 
In the absence of pulses on the plate— 
about 90% of the total time—C1 tends 
to discharge through R1 in series with 
the internal resistance of the video 
amplifier. However, the time-constant 
of the discharge circuit is so long that 
the next sync pulse arrives on the grid 
before the charge on Cl can drop ap-
preciably from the level of the sync 
tips. 

The cathode of the 6AL5 diode noise 
clipper is biased positive to the level 
of the sync tips by the charge on Cl. 
Noise pulses which exceed the sync 
level cause the diode to conduct and 
short-circuit the excess noise voltage to 
ground through Cl so it cannot appear 
at the input of the sync separator. The 
clipped portion of the noise pulse does 
not contribute substantially to the 
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Fig. 6—Automatic width-control circuit 
in some recent Philco television models. 
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charge on Cl because R3 gives the 
charging circuit.a time-constant which 
is long compared to the duration of 
the noise. Besides, any noise voltage 
which may be added to Cl will leak 
off through R1 and the video amplifier, 
so the charge on Cl is about normal 
when the next sync pulse arrives from 
the video circuits. 

The noise pulse sees the grid-cathode 
circuit of V1 as a diode whose opera-
tion and characteristics are similar to 
those of the clipper diode. R2 in series 
with the grid of VI gives the grid-
cathode charging path a time-constant 
which is too long to permit noise to 
cause a substantial increase in the 
voltage across Cl. 
The ability of the noise clipper to 

distinguish between noise and sync 
pulses depends on maintaining the 
charge on Cl equal to the peak of the 
sync pulses. Its effectiveness in this 
operation is determined by the ratio 
of R2 to 1/gm. 

Automatic width control 

Adjusting the brightness control on 
a TV set varies the bias on the picture 
tube and causes the beam current to 
change. If the second anode is supplied 
from a source which has poor regula-
tion, the changing beam current shifts 
the load on the supply and causes the 
second-anode voltage to rise or fall. 
Increasing the bias on the picture 
tube—for a darker picture—lightens 
the load on the supply and the high 
voltage rises. This causes the picture 
to shrink. Decreasing the bias to give 
a bright picture increases the load on 
the supply, the high voltage drops, and 
the picture tends to expand since the 
reduced velocity of the electron beam 
makes it easy to sweep over a large area. 

Philco TV receivers using the type 
71 or 42 r.f. chassis and G-1 or G-2 
deflection chassis incorporate a circuit 
whi.1 tends to keep the picture width 
constant regardless of the setting of 
the brightness control. The simplified 
circuit is shown in Fig. 6. 
The grid and cathode of the picture 

tube and the screen grid of the 6BQ6-
GT are supplied with voltages from 
two voltage dividers connected in par-
allel across the 240-volt B plus line. 
Both dividers return to ground through 
the arm of the brightness control. 
When the control is set for minimum 
brightness (maximum bias on the pic-
ture tube) the grid of the picture tube 
is at ground potential and its cathode 
is approximately 90 volts positive. This 
lightens the load on the high-voltage 
supply and the picture would expand 
if it were not for the fact that at this 
setting the 6BQ6 screen voltage is re-
duced to 120. This lowers the high volt-
age just enough to compensate for the 
increase brought about by the higher 
picture-tube grid bias. 

Setting the control for maximum 
brightness raises the 6BQ6 screen volt-
age to 140 to compensate for the drop 
in high voltage when the bias on the 
picture tube is reduced. END 

EQUIPMENT INVESTMENT 

ARADIO-TV service technician— 
like the biggest industrial corpora-

tions—has a large part of his money 
tied up in tools and test equipment that 
either wear out in normal use or be-
come obsolete as new methods or better 
devices come on the market. One o' the 
vital dollars-and-cents factors that Big 
Business knows—but that the average 
technician doesn't even drea.n about— 
is that it doesn't pay to use your equip-
ment past a certain point in its life, 
even though it may still be quite service-
able. Industrial engineers get fat fees 
for figuring out the point where it ac-
tually costs less to buy brand-new 
equipment than to continue using the 
old. You can do your own engineering 
with just a little simple arithmetic. 
The Gawler-Knoop Co., of Caldwell, 

N. J., Wyncote, Pa., and Silver Spring, 
Md., have condensed the whole proce-
dure into a few simple steps. Figures 
are based on an expected life of 10 years 
for electronic test equipment, an 8% 
return on your original investment, and 
a maintenance cost of 5% per year, with 
no salvage value at any time. ( While 
these conditions apply more to labora-
tory instruments that get the best of 
care than to service-type equipment, the 
shorter life in service work is offset by 
the fact that your used equipment usu-
ally has some resale or trade-in value.) 

OLD EQUIPMENT 

A—Present book value .= ( original cost) 
- (original cost X years in service) 

10 
original cost B—Depreciation cost = 

X 
10 

D—Taxes and insurance = present value X 0.025 
E—Maintenance and repair = original 

cost X 0.05 (may be higher for old 
equipment) 

F—B --I-C+D+E= annual cost of old 
equipment) 

lo 
up to 10th year. "0" thereafter 

C—Average interest cost = 
(present book value x 0.08)  

2 
(11 - years in service)  

NEW EQUIPMENT 

G—Depreciation cost — original coal 
10 

H—Average interest cost = 
original cost X 0.08 11 

2 X -à-
I—Taxes and insurance = original 

cost x 0.025 
J—Maintenance and repair = original 

cost x 0.05 
E—G -{ H + I + J = annual 

cost new equipment 
If new equipment will save labor, annual sav-

ing is: 
L—Labor cost per hour X 40 X 50 X 

hours saved per 8-hour day 

8 
= labor cost saved per year 

If L is larger than K minus F, the 
new equipment will pay for itself in 
less than one year. L - ( K - F) =- an-
nual savings from use of new equip-
ment. 
Note: As an example, a $1,000 purchase 
of new equipment is worth while to re-
place equipment 5 years old which orig-
inally cost $500, if the new gear will 
save 24 minutes per day with labor at 
$1.50 per hour. END 
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V‘Stb\‘: 

MEN 

it's a cinch! 
By E. Aisberg 

Translated from 

La Télévision? . . . Mais c'est très simple! 

by Fred Shunaman 

First conversation: Frequencies. v.h.f.. and video. 

WILL—Ken, I need some advice for my Uncle Jack. 
KEN—O.K.—something about his radio, I suppose? 
WILL—Not exactly. He's interested in television now. He's had a bad attack 

of arthritis, so he hasn't been able to get out of the house for a couple of 
months. You know what a movie fan he's always been. So now that he can't 
get out to see five pictures a week, he wants to get a TV set to bring the 

movies to him. 
KEN—Good idea! I'll be glad to lend a hand. Let's drop over to your uncle's 

right now, and see where we can put up the nntenna. 
WILL—That's not going to be so easy. Didn't you know my uncle has been 

living in northern Maine for almost a year now? 
KEN—Why didn't you tell me? You'd better just get your uncle a case of 

aspirin. He won't get television in northern Maine—at least not till we get a 

few more stations. 
WILL—Why not? What about the programs from the Empire State Building? 
KEN—He can't even get programs from Massachusetts stations. Sixty miles 

is about as far as you can be sure of getting dependable TV reception. Some-
times you may pick up programs a lot farther away. But your uncle in northern 
Maine hasn't much chance of getting entertainment out of a TV set. 

The earth is round 
WILL—If TV stations don't get out any better than that, why don't they 

increase their power? 
KEN—Because it wouldn't help—much. Most television is transmitted between 

54 and 216 megacycles, in what they call the very-high-frequency band—between 
30 and 300 megacycles; or on ultra-high frequencies, which means in the spec-
trum between 300 and 3,000 megacycles. The u.h.f. TV band runs from 470 to 
890. Now, the higher you go in frequency—or the shorter the waves get, if you 
like to put it that way—the more they act like light waves. Longer radio waves 
—like those in the broadcast band—can bend and follow the curve of the earth, 
but v.h.f. waves travel in straight lines and can't get around the bend in the 

earth's surface. 
WILL—Does that mean that the receiving antenna must be in sight of the 

transmitting antenna to pick up TV signals? 
KEN—Well, not quite. Of course, what the engineers call "optical visibility" 

is best for reliable reception. But v.h.f. waves are a lot longer than light waves 
and are not quite so set on following a straight line. V.h.f. waves do reach a 
little beyond the visible horizon, and can curve around small obstacles. 
WILL—Wait a minute! I think I get it. Because the earth is round, its curva-

ture hides the transmitting antenna after a certain distance. The waves travel 
in straight lines, so they just keep on going over our heads and out into space? 
KEN—You've just described in one sentence what has been called "The 

Tragedy of Television." 
WILL—Why "tragedy"? 
KEN—Because that's what makes it tough or impossible for large areas of 
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Readers of RADIO -ELECTRONICS can start with this issue 
what is probably the world's greatest book on the funda-
mentals of television. It has already been published in 
the original French, in German and in Spanish, and is in 
process of translation into Italian. The author, E. Aisberg, 
is the publisher of the French magazines Toute la Radio, 
Télévision, and Radio Constructeur et Dépanneur. He has 
also written many books on electronic subjects, including 
the famous La Radio— Mais c'est tres simple! to which 
this book is the television sequel. Television—It's a Cinch! 
is translated from the original French by special arrange-
ment with M. Aisberg. RADIO-ELECTRONICS has the exclusive 
North American rights for the translation of La Televi-
sion? . . . Mais c'est tres simple! and no extract from it 
may be published without our permission and that of 
Mr. Aisberg. 

the country to get good TV service. The transmitting range is so short that it 
would be too costly to put up enough stations to cover the whole country. 

Getting up in the air 
WILL—Isn't there any way of getting around this "tragedy"? Maybe people 

who live too far from TV stations could find some way of hooking onto those 
waves that are going by way over their heads. Why couldn't they use kites or 
captive balloons to hold up their antennas? 
KEN—I don't think any TV set owner has gone that far, but some communi-

cations companies use antennas on captive balloons (Kytoons) to test sites for 
antenna towers. Most TV stations try to get their antennas as high as they 
can, though. That's why you see television antennas on the Empire State 
Building, on Mount Wilson, and on other such high points. 
WILL—So you see there is a way out! Why do they make such a good start 

and then stop short? 
KEN—I don't get you. 

WILL--Why don't they put the transmitter in an airplane, and get up even 
higher? A plane flying around in the stratosphere could cover a quarter of the 
country, and my uncle Jack could see his flickers! 
KEN— Congratulations, Will! You've just invented stratoviaion. That's what 

Westinghouse called just such a system some years ago. But they don't seem to 
have got it on a practical basis yet. 

Shedding a little light 
WILL—Then why in blazes do they have to keep television on such short 

waves? Just because it's so new is no reason for putting it in the third sub-
basement. Can't we reallocate or shut down three or four broadcast stations 
or commercial transmitters and put TV on the short or medium waves—where 
it really ought to be? Just think, if we only had one wavelength in the broad-
cast band we could put up three or four stations strong enough to cover the 
whole country. . . . 

KEN— You're off the deep end that time, chum! Getting TV into the broad-
cast band would be about as easy as getting an elephant into a snailshell. 
WILL—What's the connection between an elephant and television? 
KEN— Easy, boy. Sit back and relax. Now think about the signals you get 

on your AM receiver. You have a carrier that sort of takes an audio signal 
along on its back. How wide a band does that need? 
WILL--Well, the lowest audio notes are around 30 cycles and the highest 

about 15,000 cycles. I know for a fact, though, that most AM stations don't 
modulate much above 7,500 cycles. 

KEN—In other words, when you remember that you have the audio signal 
on both sides of the carrier, most AM stations have a bandwidth of 15 kilo-
cycles. Did you ever stop to figure out why an AM station should be limited 
to 15 kc? 
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WILL—I may not know all the reasons, but the most important one is to cut 
down interference on adjacent channels. You couldn't get much above 5,000 
cycles with the equipment they had when broadcasting started, and frequency 
allocations were made on that basis. Now the official signpost is 7,500 cycles 
for each sideband. Lots of stations go beyond that today, if they can do it with-
out causing too much interference on neighboring channels. What's all this got 

to do with TV? 
KEN—Plenty! But first, have you any idea of how television images are 

transmitted? 
WILL—Of course! You can't transmit a whole picture at one time, so it's 

broken down into very tiny elements and then these elements are transmitted 

successively . . . 
KEN—Whoa! You lost me there, chum! What's this with "elements" and 

how do you mean "transmitted successively"? 
WILL—Ever look real close at a picture in a newspaper? 

KEN—Yes. 
WILL—And it looked like what? 
KEN—Like a bunch of dots—some light, some dark. 
WILL—It's the same in TV. We take a picture and break it down into little 

bits, some light, some dark. Only we don't call 'ern dots, we say elements 

(or sometimes points). 
KEN—And this business about "transmitted successively"? 
WILL—That's just the way the engineers say "one after another." The 

television transmitter changes each element into a voltage. Transmission is 

negative . . . 
KEN—Hold it again! Just what is "negative transmission"? 
WILL—It just means that the dark part of a picture produces mcre voltage 

than a light part. A black element produces the strongest voltage. 

KEN—And a point that isn't so black? 
WILL—Just that much less. 
KEN—And what if you have just a white space? 
WILL—You can't catch me on that one. A white space gives zero voltage. 
KEN—Or at least a very low one. But how do we manage to pick out all the 

points of a picture and then transmit them one after another? 
WILL—Easy. A scene is scanned exactly like you'd read the lines on the 

page of a book. You could think of each letter as an image element. All the 
lines on a page are scanned one after the other to form an image. When we've 
finished one page, we start scanning the next one . . . 
KEN—Correct! And how fast is this "reading" done? 
WILL—Well, the pictures have to follow each other fast enough so the eye 

sees one continuous moving picture. The movies use 24 pictures a second. In 
television they follow each other at the rate of 30 a second. 
KEN—Or about half a minute to read "Gone with the Wind"! But we're 

getting away from why we don't have a TV station in the broadcast band. 
WILL—Go ahead. I'm listening. 
KEN—We've agreed that the voltage produced by any picture element 

depends on how dark it is. So when we transmit a signal that describes all the 
elements of a television scene, we're going to jump around from a very large 
voltage for a dark element to a very weak voltage for a bright one. And we're 
going to transmit all the elements of a complete picture in 1/30th of a second. 
Does that mean that the sidebands will be very wide? 
WILL—Does it? 
KEN—It certainly does! This signal that expresses the brightness of each 

element in a TV picture is called a video-frequency signal. It's really a wide 
band of frequencies--something like the audio frequencies in an AM receiver. 
WILL—I suppose it can even be zero frequency sometimes. If you televise an 

all-white or all-black surface, all the little elements will be the same, and will 
produce the same voltage while the whole surface is being scanned. 
KEN—That's true. But if the elements along the line being scanned are not 

all of the same brightness, the signal voltage varies. Now, when is that varia-
tion fastest, or in other words, when will we get the highest video frequency? 
WILL—Probably when a lot of adjoining elements in a line differ in brightness. 
KEN—Exactly. The frequency is maximum when we scan a line composed of 

elements which are black, white, black, white, successively. The highest fre-
quency you could get would be with an image made of black vertical lines one 
element wide, separated by white intervals, also one element wide. 
WILL—Then each element would give us one cycle of signal, and . . . 
KEN—Easy, boy, easy! A white bar produces a very weak voltage and a 

black bar a very strong one. So scanning two adjoining elements—one black 
and the other white--produces a weak and a strong voltage. As we scan, the 
voltage alternates from weak to strong, back to weak, and so on. It takes the 
two bars, one black and one white, to make one cycle. And since one cycle can 
interpret two elements of the image, the total number of cycles . . . 

WILL—Is half the number of image elements! 
KEN—This time you're right. (To be continued) 
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SCHEMAT1CS of some of the u.h.f. 
tuners and converters are printed 
here for the technicians who will 
meet them shortly—if they have 

not already been called on to service 
them. The large circuits on this page 
(Crosley u.h.f. chassis 391 above and 
Sylvania 1-506-1 u.h.f. converter be-
low) are based on the Mallory u.h.f. 
continuous tuner. The little diagram 
between them is the newer Stand-
ard Coil u.h.f. strip. Some of its com-
ponents are electrical rather than phy-
sical. C2, C3, and C4 are capacitances 
between the brass screw and silver tab 
on the ceramic coil form. C6 may be 
5 upf or 2.2 ituf depending on the chan-
nel. L4, C4, and Cl form a circuit tuned 
to the 2nd, 3rd, or 4th harmonic of the 
local oscillator. 
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The circuit at the top of the page is 
the RCA u.h.f. selector U70. It covers 
the whole u.h.f. spectrum from channel 
14 to 83. Its output may be on either 
channel 5 or 6, at 300 ohms, while the 
u.h.f. input may be either 75 or 300 
ohms. (V.h.f. input is specified as 300 
ohms balanced.) The TV receiver may 
be plugged into a receptacle on the 
selector, so that both v.h.f. receiver 
and selector can be operated by the 
selector's "on-off" switch. To receive 
v.h.f. programs, the switch is turned to 
V.H.F., which turns the selector on 
and puts it in stand-by condition. For 
u.h.f. signals, the switch is turned to 
U.H.F. and the v.h.f. receiver set to 

channel 5 or 6. 
The schematic in the center is that 

of the G-E UHF-103 Translator de-
scribed briefly in last month's issue 
("More u.h.f. Converters", page 52). 

Circuit at lower left is the RCA Ul 
(U1A, U1B), an adapter which permits 
receiving any single u.h.f. TV station 
when employed with a v.h.f. receiver. 
Its output is also on channel 5 or 6. 
UlA has a 7-pin miniature adapter 
socket for use with sets having a 6AQ5 
audio output stage; U1B has an octal 
socket for use with a 6K6 or 6V6 output 

socket. 
Diagram at lower right is the tuner 

used with the Sylvania chassis 1-510-2 
and labelled in their schematic " Sarkes 
Tarzian u.h.f. tuner." 
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The RCA U2 above permits reception 

of any two u.h.f. TV stations (within 
range) when used with a v.h.f. receiver. 
It has four switch positions: UHF, UHF, 

VHF, and OFF. Either channel 5 or O 

may be used as the first i.f. The osc illa-

tor Operates in the 200-300-mc range, 

and the second or third harmonic of the 

oscillator is applied to the crystal mix-

er. Normally the second harmonic is 

used for channels 14 to 46 and the third 

for 47 to 83. 

Like some of the other RCA con-

verter units, it may be operated with 

either a 75- or 300-ohm input, though 

the v.h.f. input and the converter out-

put is 300 ohms balanced. 

The schematic below is the Strom-

berg-Carlson u.h.f. converter, another 

of the popular continuous-tuned type, 

with a transformer-coupled selenium-

) ectifier-type power supply. END 
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All Channel Antenna Corp. 
70-07 Queens Blvd. 
Woodside 77, N. Y. 

Motorless all-direction, high-gain, 
broad-band. v.h.f. and u.h.f. an-
tennas; bi-directional double-
double V's; turnstile antennas; 
biconicals with mirror-image re-
¡lectors; super-directional fans, 
folded high-folded low, straight 
high-straight low, antennas; fan 
dipoles; v.h.f. and u.h.f. 6, 8-, 
and 10-element Yagis; special 
u.h.f. high-gain reflectors; spe-
cial-purpose antennas. 32 mod-
els. Masts; antenna switches. 

Alliance Mfg. Co. 
Lake Park Blvd. 
Alliance. Ohio 

Antenna rotators. 
• 
Alpar Mfg. Corp. 
1486 El Camino Real. 
San Carlos, Calif. 

Standard aluminum vertical an-
tennas or antenna towers in two 
types: tubular TV and amateur 
type in 12-foot sections to rise 
132 feet; triangular broadcast 
and communications type in 12-
foot sections to rise 300 feet. 

American Phenolic Corp. 
1830 S. 54 Ave. 
Chicago 50. III. 

In-line antennas, single-bay and 
stacked arrays, piggy-back and 
indoor antennas, u.h.f. antennas 
and reflectors. Lightning arrest-
ers. standoff insulators, and 
mast sections. 

Antenna Products 
3628 N. Lincoln Ave. 
Chicago, Ill. 

Folded dipole arrays, 5- and 8-
element Yagi antennas; 6, 8-, 
10- and 12- element conical ar-
rays; single and stacked V's 
u.h.f. corner-reflector, Yagi. V 
and parabolic antennas. Thirty-
two antenna models. Masts, fit-
tings, mounts, wire, accessories. 

Baker Mfg. Co. 
Evansville, Wisc. 

Forty-foot tower; 20-, 30- and 
40-foot telescopic masts: double 
rock-up foot mount and peak 
roof mount. 

Beacon Corp. 
2846 Milwaukee Ave. 
Chicago 18, Ill. 

Spiral-ty pe horizontal-element 
indoor antenna. One model, in 
aluminum or gold anodized fin-
ish. 

Bell Television, Inc. 
552 W. 53rd St. 
New York 19, N. Y. 

Amplified master antenna sys-
tems. individually engineered 
for each installation. 

Blonder-Tongue Laboratories 
526-536 North Ave. 
Westfield, N. J. 

Line-amplifiers, mixer amplifiers, 
distribution units, line splitters, 
matching transformers, line-loss 
equalizers, weatherproof hous-
ings, remote-control units.  

Birnbach Radio Cc., Inc. 
145 Hudson St. 
New York 13, N. Y. 

Indoor flexible folded dipoles, 
u.h.f. antennas, aluminum 
ground wire, rotator cable, RG-
59/U coaxial cable, ground rods, 
loom, standoffs, guy wire, guy-
wire kits, lightning arresters, 
filters, anchor bolts, mounting 
straps, clamps, couplers, switches. 

Camburn. Inc. 
32-40 57th St., Woodside 77, N. Y. 

Super-X conicals and biconicals, 
5-, 8-, and 10-element Yagis, 
window antennas, masts, indoor 
dipoles. Zoom-up antennas, 
straight-line and V antennas. 
Installation accessories. Eighteen 
models.  

Blaco Mfg. Co. 
6541 Euclid Ave. 
Cleveland 3, Ohio 

Adjustable ground clamps and 
standoff straps. 

Cass Machine Co. 
691 Antoinette St. 
Detroit 2, Michigan 

Conical, single, stacked and 
double-stacked antennas; hi-low, 
in-line, and indoor antennas. 
Less mast or kit form. Side 
mounts, roof mounts, hardware. 
Thirty antenna models.  

Channel Master Corp. 
Ellenville, N. Y. 

V.h.f. antennas including Yagis, 
broad-band Yagis, fan antennas, 
high-low combinations, and 10-
element Yagis. U.h.f. triangular 
dipoles with or without screen, 
stacked V's, corner reflectors 
and Yagis. Combination u.h.f.-
v.h.f. antennas. Telescoping 
masts, triangular towers, and 
other accessories.  

Copperweld Steel Co. 
Glassport. Pa. 

Ground rods, stranded guy wire, 
grounding wire, and single con-
ductor antenna wire.  

Davis Electronics 
4313 W. Magnolia Blvd. 
Burbank, Calif. 

Special type all-channel v.h.f. 
"Super-Vision" antenna. One 
model. U.h.f. antenna.  

Easy-Up Tower Co. 
427 Romayne Ave. 
Racine. Wis. 

TV towers, three models; roof 
mounts, twelve models; antenna 
accessories.  

Energy Farm Equipment Co. 
Monticello, Iowa Holub Industries, Inc. 

Hydraulic sectional TV mast, 413 DeKalb Avenue 
compressed height 22 feet, ex- Sycamore. Ill. 
tended height about 60 feet. Installation tools and hardware: 

masonry drills, lead-in clamps, 
screw anchors, wire strippers.  

G I Cement Mfg. Co. 
919 Taylor Ave. 
Rockford, Ill. 

Single-, 2-, and 4-bay all-channel 
conical antennas. U.h.f. double-
X and special bow-tie conical.  

Gleam Mfg. Co. 
740 N. Leavitt St. 
Chicago 13, III. 

Model-boat type indoor antenna. 
One model.  

Gonset Co. 
801 S. Main St. 
Burbank, Calif. 

U.h.f. and v.h.f. fringe-area 
high-gain arrays. 376-ohm and 
450-ohm open-wire line.  

Don Good, Inc. 
1014 Fair Oaks Ave. 
South Pasadena, Calif. 

U.h.f. and v.h.f. lead-in, open-
line and sheathed against unfa-
vorable atmospheric conditions. 
Two models (two colors each 
model). Interference traps and 
filters.  

Hamilton Electronics Corporation 
2726 Pratt Avenue. 
Chicago 45, Ill. 

Impedance - matching, isolating 
couplers for operating two to 
six TV receivers from a common 
antenna. Three models.  

Haydon Products Corp. 
1801 8th Ave. 
Brooklyn 15, N. Y. 

Stationary and adjustable chim-
ney, wall, roof. eave. and pipe 
mounts; galvanized and stain-
less-steel strapping; mast-stand-
off and screw-eye insulators; 
hardware. Forty models.  

Hi-Lo TV Antenna Corp. 
3540 N. Ravenswood Ave. 
Chicago 13, Ill. 

Indoor, outdoor spiral antennas, 
v.h.f., high-low bands inductively 
coupled. Two models, with stand 
or window mount.  

Hi-Par Products Co. 
347 Lunenburg St. 
Fitchburg. Mass. 

Dipole-reflector antennas, single 
and stacked; conicals; double 
diamonds; 4-, 6-, and 8-element 
Yagis; in-line antennas; Twen-
ty-four models.  

The Finney Co. 
4612 St. Clair Ave., Cleveland. Ohio 

U.h.f. and v.h.f. ultra-high-gain 
fringe-area TV antennas. Com-
munication and special purpose 
antennas.  

Fretco. Inc. 
1041 Forbes St. 
Pittsburgh 19. Pa. 

Yagis, conicals, v.h.f., u.h.f., 
broad-band, collinear arrays. 
"Fretarays," corner reflectors. 
dipoles, special arrays, slot an-
tennas. Sixty models.  

Gadgets. Inc. nas, u.h.f. antennas, straight 
3629 N. Dixie Dr. conicals, fringe-area clover-leaf 

Dayton, Ohio antennas.  
"Circlatron" indoor circular ad-
justable dipole. 

Hy-Lite Antennae, Inc. 
242 E. 137th St. 
New York 51. N. Y. 

Wide-band-V. conical-V and 
conical antennas; low- and high-
band folded and straight dipoles; 
single-channel 4-, 6-, 8-, and 
10-element Yagis. Twenty-two 
models.  

I E Mfg. 
325 N. Hoyne Ave. 
Chicago. Ill. 

Wide- and narrow-band anten-

Gee-Lar Mfg. Co. 
1330 10th Ave. 
Rockford, Ill. 

Single-, 2-, and 4-bay all-channel 
conical antennas. Three models. 

Imperial Radar & Wire Corp. 
4342 Bronx Blvd. 
Bronx 66, New York 

Open-line lead-in wire, open- LaPointe Plascomold Corp. 
wire matching transformers, 155 W. Main St. 
feed-through insulators ; antenna Rockville. Conn. 
and mast accessories. Q-Tee, broad-band, v.h.f. ( three 
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Insuline Corp. of America 
3603 35th Ave. 
Long Island City, N. Y. 

Yogi, stacked-Yagi, biconical, 
stacked-biconical, conical, 
stacked-conical, folded-dipole. 
stacked-folded-dipole, simple-di-
pole, stacked-simple-dipole, flex-
ible-indoor, indoor-dipole, and 
window antennas. Masts, acces-
sories, kits and preassembled 

units Sixty-fiN.e models.  

Jarca 
P. 0. Box 646, Redlands, Calif. 

Custom-molded wall-plate an-
tenna outlets in single-, double-. 

triple-, switching and dual-
coupler types for flush mount-
ing; antenna couplings, con-
nectors, polarized plugs and 
sockets, combination plugs. 
sockets, terminals and junc-
tions, feed-throughs, and an-
tenna weatherheads.  

Jerrold Electronics Corp. 
26th and Dickinson Sts. 
Philadelphia 46, Pa. 

Master antenna systems for 
apartment houses, dealers, and 
communities single-channel and 
wide-band amplifiers; distribu-
tion amplifiers; solderless 

connectors; antenna-
and line-matching transform-
ers; all TV distribution-system 
accessories.  

JFD Mfg. Corp. 
6101 16th Ave. 
Brooklyn 25, N. Y. 

"Jet 283" u.h.f.-v.h.f. all-chan-
nel conical, bow ties with 
straight reflectors, corner ro-
flectors, and 6-element Yagis. 
ultra-V beams, rhombica, double 
and stacked V's. All-aluminum 
and part-aluminum conicals. 
single-stacked and 4-bay. All-
and part-aluminum Yagis, sin-
gle-channel, dual-channel and 
broad-band, single-stacked and 
4-bay ( in 5-, 10-element wide-
spaced Ratine models). 151 an-
tenna models. Antenna kits. 
jumper bars, aluminum and steel 
telescoping masts, lock-joint and 
fitted-joint masts. Lightning ar-
resters, single-channel boosters. 
two- and four-set couplers. pre-
amplifying couplers, three- and 
four-way antenna switches. 
Mast mounts. Installation acces-
sories. Wave traps. "NUT" uni-
versal Standoffs. Over 600 TV 
product s.  

Jontz Mfg, Co. 
1101 E. McKinley 
Mishawaka, Ind. 

Towers, masts and roof mounts 

Kay-Townes Antenna Co. 
Box 586 
Rome, Ga. 

Broadside arrays, end-fire coni-
cals, double-reflector conicals. 
V's. and special types; five mod-
els. Masts, two types-24-foot 
and 34-foot. Chimney mounts. 
roof mounts, installation acces-
sories,  

Kenwood Eng. Co., Inc. 
265 Colfax Ave. 
Kenilworth. N. J. 

Ease, wall, and parapet antenna 
mounts. Antenna accessories and 
hardware.  
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models-single. double, quad) ; 
heavy-duty Q-Tee (three mod-
els-single, double, quad) ; Ultra 
Q-Tee, all v.h.f.-u.h.f. channels 
(2-83), (three models-single, 
double, quad). Ultra Q-Tee Sub-
urban, broad-band v.h.f. fringe-
area u.h.f. ( three models-sin-
gle, double, quad). 
V.h.f. antennas: single-channel 
4-, 5-, 12 element Yagis; broad-
band collinear arrays; dipole-
and-reflector models, conicals. 
Eighteen models. U.h.f, anten-
nas: single-channel, 8-and 12-
element Yagis; collinear, broad-
band arrays; side-by-side-stack 
collinear broad-band arrays; 
broad-band primary-area V an-
tenna and reflectors. 

Louis Bros. 
3543 E. 16th St. 
Los Angeles 23, Calif. 

Conical, folded-dipole, Yagi, dou-
ble-V, and all-channel u.h.f. and 
v.h.f. antennas. Masts and an-
tenna kits. Sixty-five models. 

Mechanical Steel Tubing Corp. 
1801 8th Ave. 
Brooklyn 15, N. Y. 

Duo/cote and Alumacote steel 
TV masts, 5- and 10-foot sec-
tions. 15-, 18-, and 20-gauge. 
Twenty-four models. 

Mosley Electronics 
2125 Lackland Rd. 
Overland 14, Mo. 

Weatherproof lead-in entrances; 
lead-in flush sockets; TV-an-
tenna switches; 2-set TV cou-
plers; open-wire accessories; 
300-ohm transmission line plugs. 
sockets, connectors, and splicers; 
rotator-cable connectors. 

Neal Electronics Co. 
505 Seminole 
Huntsville, Alabama 

Five- and 10-element extra-high-
gain Yagis; all-channel Yagi. 
U.h.f. Yagis, conicals, V's, and 
square-corner antennas now in 
process. 

Ohio Aerial Co. 
4553 Lewis Ave. 
Toledo 12, Ohio 

Conical antenna ( triple front-
horizontal reflector bars) and 
stacked arrays. No distribution 
outside Michigan and Ohio. 

Peerless Products Industries 
812 N. Pulaski Road 
Chicago 51, III. 

Indoor adjustable dipoles. Three 
models. 

Penn Boiler & Burner Mfg. Corp. 
Fruitville Road 
Lancaster, Pa. 

Sectional towers, 10-foot sec-
tions, guy supported, to 100 feet 
and more; telescopic towers 
(with detachable hoist), 3 sec-
tions, guy supported, with maxi-
mum height of 29 feet plus pole 
height. Two models. 

Philson Mfg. Co., Inc. 
60-66 Sackett St. 
Brooklyn 31, N. Y. 

Straight and folded dipoles, coni-
cals, Yagis, double-V's, in-line 
antennas, and mounting brack-
ets. Six different antenna types. 

Plymouth Electronics Corp. 
50 Kingsbury St. 
Worcester 10, Mass. 

Roof, wall, and chimney mounts; 
guy wire; channel-transfer 
switches; couplers; interference 
filters. Fourteen models. 

Radelco Mfg. Co. 
7580 Garfield Blvd. 
Cleveland 25, Ohio 

"Bar-X" all-channel, v.h.f. an-
tennas, six models; hi-low all-
channel, v.h.f. antennas, six 
models; in-line, all-channel, 
v.h.f, antennas, three models; 
all-channel u.h.f., one model; 
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indoor antenna, one model; sin-
gle-channel Yagis; masts, wall 
and chimney mounts, ground 
rods, lightning arresters, other 
accessories. 

The Radian Corp. 
3455 Vega Ave., Cleveland 13, Ohio 

Broad-band and cut-to-channel 
antennas in all popular types. 
Thirty-eight models for v.h.f. 
U.h.f. models to be released 
soon. Indoor antennas, stacking 
kits, chimney mounts, lightning 
arresters. 

Radio Corporation of America 
415 S. 5th Street, Harrison, N. J. 

Twelve-channel TV antennas, 
folded dipoles with reflectors, V 
attachments, reversible-beam ar-
rays. Arresters, mounting brack-
ets, guy rings, other accessories. 

Radio Merchandise Sales, Inc. 
2016 Bronxdale Ave. 
Bronx, N. Y. 

Five-, 8-, and 10-element arrays, 
conicals (quick-rig and pre-
assembled), end-fire-V arrays 
and conical V's; corner arrays, 
folded hi-low, straight hi-low, 
for v.h.f. and u.h.f.; window 
antennas, indoor antennas. 
masts, kits. Antenna switches, 
set couplers, chimney mounts, 
and all accessory hardware. 
Over twenty-six antenna models. 

The Radion Corp. 
1130 W. Wisconsin Ave. 
Chicago, Ill. 

Porcelain and phenolic light-
ning arresters; indoor TV an-
tennas. V-type straight dipoles 
for v.h.f. and u.h.f.; printed 
circuit antennas for v.h.f, and 
u.h.f.; conical and folded dipole 
outdoor antennas; masts, 
mounts, and related accessories. 

Ramsey Radio & Television Co. 
Box 297, Ramsey, Ill. 

Welded tubular-steel towers for 
roof or ground mounting, in 10-
foot sections, five models: tele-
scoping steel masts, two models. 

Ray Co. 
441 Summit St., Toledo, Ohio 

Four-way, motorless, nondirec-
tional; diamond stacked dipole 
array. Six models. 

Rohn Mfg, Co. 
2108-10 Main St., Peoria 5, III. 

Self-supporting steel towers, 
foldover towers and kits, drive-
in tower bases, tower accesso-
ries. Six models. 

Walter L. Schott Co. 
3225 Exposition Place 
Los Angeles 18, Calif. 

Directional, conical, and double-
V wide-band arrays in various 
models; antenna kits; u.h.f. 
broad-band, corner-reflector, fan 
and double-V antennas. Fifteen 
models. 

S/C Laboratories, Inc. 
37 George St., Newark 5, N. J. 

Six- and 8-element standard 
conicals; 6- and 8-element de-
luxe conicals; folded v.h.f. high-
band adapter; dual-V. 

Snyder Mfg. Co. 
22nd and Ontario Sts. 
Philadelphia 40, Pa. 

"Directronic" antennas, outdoor 
and indoor, for v.h.f. and u.h.f.; 
Yagis, biconicals; fringe-area 
high-gatn"Directronics"; u.h.f. 
corner-reflector. Yagi, and bow-
tie types; end-fire V's; kits: 
preaseembled units; 300-ohm flat 
and Tri-A transmission lines; 
masts; antenna-mounting acces-
sories. Thirty models. 

South River Metal Products Co., Inc. 
377-379 Turnpike 
South River, N. J. 

Mounting brackets, chimney 
mounts, wall brackets, snap-in 

mounts, vent-pipe mounts, ad-
justable wall brackets, peak and 
flat-roof mounts, eave mounts, 
guy rings and clamps, banding. 
banding replacement kits, 
ground rods, screw-type insula-
tors, standoffs, mast tubing. 

Spirling Products Co., Inc. 
62 Grand St.. New York 13, N. Y. 

Indoor antennas. Four models. 

Tabet Mfg. Co., Inc. 
254 W. Tazewell St. 
Norfolk 10, Va. 

Sectional aluminum towers. 
Three models ( Economy, 24 feet; 
Standard, 30 feet; Reinforced, 
90 feet maximum height). Tower 
sections and equipment. 

Technical Appliance Corp. 
1 Taco St. 
Sherburne, N. Y. 

Broad-band, all-channel anten-
nas, conical and high-low types 
for v.h.f.; u.h.f.-v.h.f. fan and 
reflector types; twin-driven 5-
element and 10-element Yagis; 
indoor, simple-dipole and folded-
dipole antennas. Seventy-three 
models. Accessories, mast 
mounts, lightning arresters, an-
tenna amplifiers. Master anten-
na-distribution systems. 

Tel-A-Ray Enterprises, Inc. 
Box 332, Henderson, Ky. 

U.h.f.-v.h.f. 3-, 6-, and 8-element 
Yagis. Broad-band butterfly an-
tennas, window, attic, and 1-, 
2-, and 4-bay arrays. Broad-band 
u.h.f. antennas. Fifty-six models. 
Steel towers. 

Television Laboratories, Inc. 
5045 W. Lake St., Chicago 44, III. 

Printed-circuit antennas, built-
in u.h.f, and v.h.f. antennas, un-
der-rug antennas. Eleven models. 

Television Radio Electronics 
Route No. 1, Box 291 
Merced, Calif. 

V.h.f. 10-element in-line Yagi. 
u.h.f. 5-element Yagi with screen 
or reflector; corner-reflector 
u.h.f. bow-tie antennas; 5-ele-
ment cut-to-channel v.h.f. an-
tennas. 

Telrex, Inc. 
Asbury Park, N. J. 

V.h.f. conical-V-beams, Yagis, 
window:, antennas, indoor "Bat-
Wings"; u.h.f. conical-V-beams, 
duplex Yagis, double-V-beams, 
corner reflectors; masts and ac-
cessories. Sixty models. 

Tempo TV Products 
2450 Ramona Blvd. 
Los Angeles 33, Calif. 

Fourteen sizes of steel telescopic 
masts, from 20 to 80 feet. 

Tennalab 
Quincy, Ill. 

V.h.f. multichannel Yagis; v.h.f. 
and u.h.f. single-channel Yagis; 
v.h.f. all-channel array. Forty-
nine models. 

Tenna-Trailer Co. 
321 N. Plum St., Pontiac, III. 

Portable two-wheeled unit with 
telescoping 60-foot mast for 
demonstrating TV in fringe 
areas. Lightweight 50-foot mast 
for permanent installations. 
Three models. 

Thomas Mold & Die Co. 
Box 126, Wooster, Ohio 

Hydraulic-telescoping, 40-, 60-, 
80-, and 100-foot steel or alumi-
num masts. Masts to 200 feet and 
mobile units to specifications. 

Tricraft Products Co. 
1535 N. Ashland Ave. 
Chicago 22, Ill. 

Loaded dipoles, hi-low folded 
dipole and reflector, single and 
stacked conical types, cut-to-
channel Yagi, all-wave Yagi, 
electrically loaded and covered-
spiral indoor types, window an-

tennas, u.h.f. antennas. masts; 
kits and preassembled units. 
Twenty-nine models. 

Trio Mfg. Co. 
Griggsville, Ill. 
Wide-band high-gain Zig-Zag an-
tennas for all v.h.f. channels. 
Eight models. 

TV Development Corp. 
2024 McDonald Ave. 
Brooklyn 23, N. Y. 

All-band conicals, V's, folded 
and straight dipoles with re-
flectors, indoor antennas, and 
masts. Six models. 

T-V Products Co. 
152 Sandford St. 
Brooklyn 5, N. Y. 

Wide- and narrow-band arrays, 
5- and 10-element Yagis, single 
and twin-driven-, preassembled-

111 and plug-in type conicals, hi-low 
folded and straight dipoles, in 
line antennas, V-type end-fire 
arrays, u.h.f. broad-band and 
single-channel types. Chimney, 
wall, and peak roof mounts. 
mast-joiners, antenna hardware. 
132 models. 

L nimac Division 
Marvin Radio-Television 
8906 Buckeye Rd. 
Cleveland, Ohio 

Chimney mounts. 6-, 12- and 18-
inch wall mounts. 

Universal Products 
4100 Taylor Ave., Racine, Wis. 

Conical antenna, one model: roof 
mounts, four models; steel tow-
ers, three models; masts, four 
models. 

Video Electronic Laboratory 
304 Ridgers Road 
Des Moines, Iowa 

Broad-band antennas; 90° cor-
ner reflectors, and V-type dipole 
and reflectors for v.h.f. band. 
U.h.f. corner reflectors and hori-
zontally polarized helicals. Ten 
models. 

Walnut Machine Co., Inc. 
1525 S. Walnut St. 
South Bend 14, Ind. 

Aluminum all-channel v.h.f. an-
tenna. One model. 

Ward Products Corp. 
Div. of the Gabriel Co. 
1523 E. 45th St. 
Cleveland 3, Ohio 

Combination u.h.L-v.h.f, anten-
nas, folded dipoles, in-lines, con-
icals, Yagis, in kit form and as 
preassembled units. Twenty-five 
models. 

Wells & Winegard 
1511 Mt. Pleasant St. 
Burlington, Iowa 

Wide- and narrow-band arrays. 
combination-channel Yagis, and 
high-gain all-channel primary-
and fringe-area arrays. Six 
models. 

Western Coil & Electrical Co. 
215 State St., Racine, Wis. 

TV towers, guyed-triangular-
pyramid, straight-side, and self-
supporting types. TV hardware, 
fixed and rotary type guy rings. 

Winch  Corp. 
E. 7th and Division Sts. 
Sioux City 2, Iowa. 

Telescoping masts, guyed and 
self-supporting towers and ac-
cessories. Receiving- and trans-
mitting-antenna masts and tow-
ers in all heights from 5 to 500 
feet. Thirty models. 

Wind Turbine Co. 
E. Market St., West Chester, Pa. 

"Trylon" antenna masts and 
towers. Nine models. 

Winpower Mfg. Co. 
Newton, Iowa 

Four-post, pyramidal self-sup-
porting. TV towers. Two models, 
5 and 10 feet. END 
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TV comes to PORTLAND 

e 

Record installation speed 

gives " City of Roses" first 

commercial u.h.f. station 

By VICTOR BARY* 

T
HE FCC's announcement last 
April of the v.h.f.-u.h.f. allocations 
plan for new television stations 
ended the work of various experi-

mental u.h.f. television stations 
throughout the country. 
One of these, RCA-NBC station 

KC2XAK in Stratford (near Bridge-
port), Connecticut ( RADIO-ELECTRONICS, 
August, 1950), played a major part in 
speeding up the "thaw" by broadcasting 
continuously for two years and eight 
months according to strict commercial 
standards, and by making its facilities 
and test data available to the entire 
TV industry and to the public. During 
the 32 months of its career, KC2XAK 
broadcast u.h.f. TV programs 14 hours 
a day, 5 days a week, and served as the 
experimental guinea pig for the TV 
industry. 
Aside from its routine program op-

erations this pioneer station furnished 
answers to vital problems of tube and 
component performance at u.h.f., cir-
cuit stability data, and transmitting-
antenna design information. It also 
helped TV-receiver manufacturers de-
sign and field-test u.h.f. receivers, an-
tennas, and converters, and aided test-
equipment manufacturers in designing 
and testing frequency- and modulation-
monitoring equipment for future com-
mercial service. The final sign-off took 
place on August 23. Bill McAlister and 
myself, who had started with KC2XAK 
as the two-man operational staff and 
had lived with it through its more than 
two-and-a-half years' existence, were 
assigned to go along with the station 
and get it going again in its new home. 

Just 26 days later, on September 18, 
1952, the KC2XAK transmitter came 
on the air again as a television station 
in Portland, Oregon. Under new call 
letters, it then became the world's 
first commercial u.h.f. TV station two 
days afterward when it signed on the 
air officially as KPTV, channel 27, end-
ing the television famine for a city of 
over half a million people. In transmit-
ting a test pattern exactly 10 days after 
the first piece of electronic equipment 
was moved into the still-uncompleted 
transmitter building, KPTV not only 
surprised the broadcast industry, but 

*Engineer, National Broadcasting Co. 

set off the frantic rush of receiver sales 
and installations which will keep Port-
land's radio and TV technicians red-
eyed and sleepless for many a month. 

Operation on TV channel 27, 548-554 
mc, instead of the original 529-533 me 
meant that a new antenna and filter-
plexer had to be -built, the transmitter 
retuned, and a new control crystal 
ground. In a brief 26 days we tagged, 

This survey crew checked KPTV's first 
broadcast. The corner-reflector antenna 
can be raised 70 feet above the street. 

dismantled, and packed the complete 
transmitter and tower, anxiously fol-
lowed their progress on the 3,000-mile 
haul from the East to the West Coast, 
and reassembled it at its new location. 

After the transmitter was retuned to 
the new frequency at Bridgeport, it was 
broken down into paired frames and 
racks; heavy or fragile components 
were removed, packed, and crated in-

RADIO-ELEC(RONICS 
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dividually, and loaded immediately 
aboard a transcontinental motor van. 
The tower and antenna were disassem-
bled, marked, and loaded aboard a fast-
freight railroad car—the tower destined 
for Portland, and the antenna to be re-
turned to RCA in Camden, New Jersey, 
as it was unsuitable for operation at 
the higher frequency. The transmitter 
reached Portland September 8, and the 
tower and new antenna arrived three 
days later. 
We went, to work immediately, keep-

ing the same floor plan and general lay-
out used in Bridgeport. In this way, we 
were able to use the original intercon-
necting cables, so that work proceeded 
rapidly. An Indian-head monoscope and 
synchronization generator were added 
to the original video equipment, along 
with additional amplifiers for the tem-
porary studio. When the 60-kva service 
line was finally brought in five days 
later we were able to fire up and deliver 
full power to the dummy load the same 
day. 

Meanwhile, the tower had been 
erected, the 3%-inch transmission line 
installed, and the new transmitting an-
tenna checked. KPTV's owner was kept 
informed of our daily progress, and 
made immediate application for tempo-
rary authorization to broadcast. Work 
went on without interruption and in the 
next five days, a film camera chain was 
set up and checked, and a sound-isolated 
studio was constructed—complete with 
video- and audio-monitoring equipment 
and program lines. Construction work 
on the building itself was still going 
on, and we were forced to compete for 
work space with bricklayers, carpenters, 
plumbers, and electricians. The com-
plex co-ordinated effort—including au-
thorization from the FCC, and the Port-
land City Commission, and planning, 
manufacturing, and construction by 
RCA, NBC, and the Empire Coil Com-
pany—culminated in the station's offi-
cial sign-on on September 20. KPTV's 
ground-breaking ceremony in August 
had set off a flood of local rumors and 
speculation as to the opening day. Daily 
construction progress was reported in 
print and picture. 

Needless to say, KPTV's early arrival 
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Right—Victor Bary checks 
KPTV's "filterplexer," which 
feeds sound and video signals 
to a single transmitting anten-
na. Above—K PTV's chief station 
engineer Russ Olsen (seated) 
and Bill McAlister of NBC, 

surprised even the most optimistic prog-
nosticator: Portland was able to see its 
first televised World Series. 
A rapid, but extensive reception sur-

vey was undertaken by RCA as soon 
as the channel 27 test pattern hit the 
air, and the coverage proved immensely 
gratifying, with good clear pictures 
being received 25 to 30 miles away. 
Usable-picture reports also came from 
Salem (45 miles away) and other lo-
calities, with one report of good recep-
tion ( the furthermost one at that time) 
at 90 miles distance. 
Dominating the city from a height 

of over 1,000 feet, the 17-kilowatt ef-
fective radiated power developed from 
the basic 1-kilowatt transmitter output 
by the RCA TFU-24 antenna, is beamed 
downward over a service area which is 
topographically a virtual plain, an ideal 
situation for good u.h.f. reception. Ter-
rain and foliage-shadow problems, 
though minimized by the exceptional 
transmitting height, were nevertheless 
present and accounted for poor pictures 
in some areas. A rough estimate based 
on this early survey showed 10% of the 
locations checked were getting poor sig-
nals or none at all. Many of these loca-
tions, behind high hills, tall buildings, or 
shadowed by high trees, were able later 
to get acceptable pictures with higher-
gain antennas, with elevated antennas, 
or by reorienting so that they worked 
from a strong reflection; and by using 
more sensitive u.h.f. converters. From 
the installer's viewpoint, each of 
these cases was a "special," as the 
time required to search for a signal, 
and substitute higher-efficiency com-
ponents meant losing valuable time at 
a period when the technician could 
least afford it. 
Performance reports on various 

makes of converters and antennas 
showed that good results were obtained 
with both built-in ( turret-strip) and 
external converters; with dipole anten-

nas ( single and stacked "bow-ties") ; as 
well as with Yagis, corner reflectors, 
parabolas, and vees. Performance of 
dual-purpose antennas could not be 
evaluated fairly as no v.h.f. signal was 
available but the dual's performance on 
u.h.f. did not always match the ones 
designed strictly for u.h.f. reception. 
Three days after KPTV's test signals 
appeared on the air, not a turnbuckle, 
stand-off insulator, spool of lead-in or 
guy wire or other equipment needed for 
antenna installation could be bought 
from local suppliers. Receivers and con-
verters were arriving hourly by truck, 
railroad, and air freight. These were 
rushed immediately to hastily-set-up 
test points in warehouses, where they 
were checked over by crews working 
round-the-clock. The larger service or-
ganizations imported experienced crew 
chiefs to train and instruct local teams 
in the techniques of handling u.h.f. TV, 
and to assist independent service tech-
nicians in getting started. 
Two days after the first test pattern 

transmission, KPTV signed on officially, 
with a program originating in the tem-
porary studio in the transmitter build-
ing. The opening program included an 
address by Herbert Mayer, head of 
KPTV and the Empire Coil Co.; a docu-
mentary film on the history of u.h.f. TV; 
the NBC network's All-Star Review, 
and the Show of Shows. Later, the 1952 
World Series played to standing-room-
only audiences in automobile show-
rooms, furniture stores, and appliance 
stores throughout town. 
After a hectic three weeks E left 

KC2XAK-KPTV and Portland to return 
East. Bill McAlister stayed on to help 
put on the finishing touches, wrap up 
loose ends, and train a technical staff, as 
well as to help plan and construct 
KPTV's proposed studios in the heart 
of the city. 

Television had come to Portland at 
last. END 
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Tube type Bulb diameter Over-all len trap Bose Anode Notes 
or diagonal length type diagram connector 
(inches) Fig. No. 

10-inch glass round. 50 degrees 

1013P4 10 I / 2 17 5/8 Double 1 Cavity 
10EP4 101 2 1758 Double 1 Ball 
10FP4 10 1/2 1758 None 1 Cavity 
1041P4 10 1/2 17 Single 2 Cavity 
10CP4 10 1 2 16 5 8 None 1 Ball 

13-inch glass round, 50 degrees. electrostatic focus 

IODP4 10 1 2 17 5/8 None 5 Cavity e 

12 1/2-inch glass round. 50 degrees 

81034 12 9,16 17 7/8 Single 1 Cavity P 
12LP4 127 16 18 3,4 Double 1 Cavity 
12TP4 127 16 18 34 Double 1 Cavity a 
12VP4 12 7/16 18 Single 2 Cavity 
12WP4 12 716 17 3/4 Single 7 Special 
I2KP4 12 7 16 17 5,8 None 1 Cavity 
I2QP4 12 7 16 171 2 Single 1 Boll 
I2JP4 12 3 16 171 2 None 1 Ball d 
12RP4 123 16 17 1'2 Single 1 Ball d 
I2CP4 121 16 1858 None 3 Cavity a, b, c 

121/3-4ach-giass round. 40 degrees. electrostatic focus 

12AP4 12 3, 16 2538 None 4 Cop a, c 

12 1/2-inch metal round. 54 degrees 

12104 12 7/16 18 5/8 Double 1 Cone a 

14-inch glass rectangular. 70 de.grees 

14E.P4 13 11/16 16 13,16 Double 1 Cavity 
14EP4 13 11/16 16 13/16 Double 1 Cavity 
14CP4 13 11 16 163 4 Single 1 Cavity 
14DP4 13 11,16 163 4 Double 1 Cavity 

14-inch glass rectangular. 70 degrees. h.v. electrostatic focus 

14GP4 12 21 32 173 16 Single 5 Cavity 

15-inch glass round, 50 degrees 

15CP4 153 4 21 7 8 Double 1 Cavity a 

15-inch glass round. 57 degrees 

I5AP4 15 3 4 2078 None 1 Ball a 
1501'4 153 4 207 8 Single 1 Ball a 
B1014 153 4 20 7 8 Single 1 Cavity k 

16-inch glass round. 50-60 degrees 

16IAP4 1618 21 3/4 Double 1 Cavity 
16FP4 16 1'8 21 1 4 Single 1 Ball o 
16JP4 16 1 8 203 4 Double 1 Cavity 
16LP4 157 8 2214 Double 1 Cavity f, g 
I6CP4 15 78 211 2 Double 1 Cavity a, f, g 
I6HP4 15 7/8 21 1 4 Double 1 Cavity f 
16DP4 15 7 8 20 3 4 Double 1 Cavity a 

16-inch glass rectangular, 70 degrees 

16UP4 171 8 18 1 8 Single 1 Cavity a 
I6TP4 165 16 181 8 Sirgle 1 Cavity 
160P4 16 1 8 19 1 3 Double 1 Cavity a, e 
16KP4 16 1/8 18 3, 4 Single 1 Cavity 
I6RP4 16 1 8 18 3,4 Single 1 Cavity 
lf,XP4 16 1 8 18 3'4 Double 1 Cavity a 

16-inch glass round. 70 degrees 

I6ZP4 157 8 22 1 4 Double 1 Cavity h 
I6WP4 157 El 17 3 4 Double 1 Cavity a, h 
16SP4 15 7/8 175 16 Single 1 Cavity h 
16YP4 157 8 17 5 16 Single 1 Cavity h 
16VP4 157 8 173 16 Single 1 Cavity a 

16-inch metal round. 53 degrees 

16AP4 157 8 22 5 16 Double 1 Cone a 

16-inch metal round. 60 degrees 

I6EP4 15 7,13 19 5 8 Double 1 Cone a 

16-inch metal round. 70 degrees 

I6GP4 157 8 17 11 16 Single 1 Cone a, i 

16-inch glass round. 60 degrees, self focus 

I6ACP4 15 7/8 207 8 Single 6 Cavity 

RADIO- ELECTRONICS 
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Tube type 6ulb diameter 
or diagonal 
:inches/ 

178P4 
17AP4 
17JP4 
179P4 
17UP4 
17YP4 

16 3/4 
163/4 
163/4 
163/4 
163/4 
163/4 

Over-all Ion trap 
length type 

ease 
diagram 
Fig. No. 

17- inch gloss rectangular, 70 degrees 

19 5 8 
185 8 
199 16 
199 16 
199 16 
199 16 

Single 
Single 
Single 
Single 
Single 
Single 

Anode Notes 
 for 

Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 

17-inch gloss rectangular, 70 degrees, electrostatic focus 

17FP4 
17H P4 
17LP4 
17RP4 
17VP4 
17KP4 
175P4 

1634 
163/4 
163/4 
16 3/4 
16 3/4 
16 3,4 
16 5 8 

19 5 8 
19 9/16 
19 9/16 
19 3'4 
19 9'16 
195 8 
193 16 

Single 5 
Single 5 
Single 5 
Single 5 
Single 5 
Single 6 
Single 6 

17- inch metal rectangular, 70 degrees 

17CP4 17 19 Single 1 

17GP4 
171P4 

19FP4 
190 P4 
19G P4 

ill 1, 

Cavity s 
Cavity r 
Cavity m, r 
Cavity r 
Cavity m, r 
Cavity t 
Cavity m. t 

Cone a 

17-inch metal rectangular, 70 degrees electrostatic focus 

17 
16 13 16 

187 8 
1878 
187 8 

18 1 16 Single 
19 5 16 Single 

5 

19-inch glass round, 66 degrees 

22 
21 1 2 
21 1 4 

Double 
Double 
Single 

19-inch metal round, 66 degrees 

19AP4 18 3 4 22 Single 1 

I9- inch gloss rectangular, 70 degrees 

19.1P4 
19EP4 

18 5 8 
171 8 

21 3 16 Single 
21 1 2 Double 

20- inch glass round, 54 degrees 

20BP4 20 3 8 28 3 4 None 

20- inch gloss rectangular. 70 degrees 

20DP4 
20CP4 

20A4P4 
20HP4 
20LP4 
20FP4 
20GP4 

20.1P4 

21DP4 
21G P4 
21AP4 
21MP4 

21FP4 
21KP4 
21EP4 
21WP4 
21WP4X 

20 3 32 
20 7 32 

21 7 8 Single 
21 13 16 Single 

Cone 
Cone 

Cavity a 
Cavity e 
Cavity a 

Cone a 

Cavity a 
Cavity 

COP 

Cavity 
Cavity 

20- inch gloss rectang lar, 70 degrees, electrostatic focus 

20 9 32 
20 7 32 
20 7 32 
20 3 32 
20 3 32 

22 1 
22 1 
22 1 
22 1 
22 1 

20-inch glass rec 

20 7 32 221 

22 5 ' 8 
22 5 8 
20 3 4 
21 

Single 
Single 
Single 
Single 
Single 

5 
5 

Cavity 
Cavity 
Cavity 
Cavity 
Cavity 

angular, 70 degrees, self-focus 

Single 6 

21-inch metal rectangular, 70 degrees 

21 11 32 
21 11 32 
21 11 32 
20 5 8 
20 5 8 

21 
21 
22 5 8 
22 5 8 

Single 
Single 
Single 
Single 

5 
6 

21 - inch gloss rectangular, 70 degrees 

23 3 8 
23 3 8 
23 3 8 
22 5 8 
22 1 8 

Single 
Single 
Single 
Single 
Single 

5 
6 
1 
1 

22- inch metal round, 70 degrees 

224P4 21 11 16 22 7 8 Single 1 

24- inch metal round, 70 degrees 

24AP4 24 1 8 24 7 16 Single 1 

Cavity 

Cone 
Cone 
Cone 
Cone 

Cavity 
Cavity 
Cavity 
Cavity 
Cavity 

Cone 

Cone 

24-inch metal round, 70 degrees, I.v. electrostatir focus 

2413P4 24 1 8 24 7 16 Single 5 

27-inch metal rectangular, 90 degrees 

27AP4 26 7 8 21 7 8 Single 1 

27-inch gloss rectangular, 90 decrees 

27EP4 27 23 3 32 Single 1 

30- inch metal round. 90 deg-ees 

308P4 30 1 ' 8 239 16 Single 1 

Cone 

• er1OIK&.. 

Cone 

Cavity 

Cone 

a, n 

n. r 

a, t 

o, r 

▪ r 
▪ f 
o 

a 

a 

The modern TV service technician has 
found that many of the big-screen pic-
ture tubes of a few years ago are either 
practically extinct or—like the 20AP4 
—now cost several times as much as 
newer tube types of equal size or larger. 
Converting the set to use one of the 
new tube types is often the most prac-
tical and economical solution to the 
problem. 
At this point, the technician has the 

problem of selecting the most suitable 
replacement tube. The logical solution 
is to select a tube which can be in-
stalled with the fewest possible changes 
in the circuit and the receiver cabinet. 
This tabulation of magnetic-deflection 
tubes has been prepared to help the 
technician select the logical tube for 
any conversion or replacement. 

Tubes are listed according to size, 
shape, diagonal deflection angle, and 
method of focusing. Types with angles 
of 50 to 60 degrees can usually be in-
terchanged without modifying the re-
ceiver circuits. The flyback transformer 
and yoke should be replaced when the 
replacement tube is a round type with 
a 66- to 70-degree deflection angle or 
a rectangular type having a 70-degree 
diagonal deflection angle. 
Sweep and operating voltages to give 

adequate picture size and brightness 
with the new tube can be obtained by 
selecting suitable horizontal-output and 
deflection components, and applying 
conversion techniques described in the 
many conversion articles which have 
been published in RADIO-ELECTRONICS. 

A complete tabulation of yokes, hori-
zontal-output and flyback transform-
ers, and other conversion components 
is included on page 66 of this issue. 

Note: Recently-made RCA 10BP4, 
12LP4, and 16AP4 tubes have a new type 
gun. Although they operate satisfactor-
ily with double-field beam-benders used 
with earlier types they are designed 
to work with single field beam-bender. 
If trouble develops, substitute a single-
field PM type ion-trap magnet designed 
for the 16GP4. 

FOOTNOTES 
o—Tube has no exterior conductive coating. Add 
500-µµf, high-voltage filter capacitor when using 
tube as replacement for type having exterior coat-
ing. When this type is replaced by tube having out-
side coating, ground the coating to the chassis. 
b—Triode type tube; has no No. 2 grid. For circuitry, 
refer to diagrams of sets using triode and tetrode 
types. Alter receiver circuits where necessary to suit 
tube being used for replacement. 
c—This tube has 2.5-volt, 2.1-amp heater: all others 
have 6.3-volt, 600-ma heaters. 
d—Faceplate curvature has 20- inch radius; all others 
in this group have 40- inch radius. 
i'—Requires JETEC-RTMA type 106 focus coil; others 
in this group use type 109 focus coil. 
f—Faceplate curvature has 56- inch radius; others in 
this group have 27- inch radius. 
9—Deflection angle is 50 degrees. The deflection 
ongle for other tubes in this group is 60 degrees. 
h—Radius of faceplate curvature is 56 inches. 
I—Radius of faceplate curvature is 40 inches; all 
others in this group have 27- inch radius. 
j--1713P4-A and 13 have outside conductive coot-
ings: 17BP4 has not. 
k—Identical to I5DP4 except it has gray faceplate 
and cavity type anode contact. 
m—Cylindrical face. 
n— Tube with suffix "A" has external conductive 
coating. 
o—Tube with suffix "A" has cylindrical face. 
p—Identical to 120P4 except that anode contact 
is recessed-cavity type. 
q—Experimental type—first run. 
r—Tube has low-voltage electrostatic focus electrode. 
s—Tube has high-voltage electrostatic focus elec-
trode. 
f—Self- focus tube. END 
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TELEVISION 

T
HE SUCCESS of any TV con-
version or repair job in terms of 
customer satisfaction depends on 
high-quality materials and high-

grade workmanship. From the techni-
cian's viewpoint, there's also the ques-
tion of profit. The technici• has the 
ability and equipment to do the job 
profitably, so he needs only to supply 
high-quality, long-lasting components 
to win and hold a satisfied customer. 
This tabulation will enable him to 
select the desired components for any 
job quickly and accurately. 

Before beginning any service job 
that requires the replacement of the 
horizontal output transformer or de-
flection yoke, it is advisable—whenever 
possible—to check the tubes and all 
operating vo:tages to insure that the 
balance of the set is working with 
maximum efficiency. Do not operate a 
television receiver with the deflection 
yoke disconnected or the plate cap re-
moved from the horizontal output tube. 
The first is likely to cause damage to 
the focus control potentiometer and 
the latter will quickly damage the 
output tube. 

After installing the ris.w components, 
carefully readjust the horizontal fre-
quency and drive controls and the set-
ting of the ion trap in accord with the 
set manufacturers' service instructions. 
Failure to do this may result in ab-
normal or subnormal sweep, high and 
boosted B plus voltages, and a 
damaged picture tube. 
When yoke and output transformer 

are to be replaced, manufacturers' 
matched sets are desirable whenever 
possible. When using unmatched 
units, try connecting the width coil 
and deflection yoke across the various 
taps on the secondary of the trans-
former to determine which gives the 
best performance. 

Corona and arc-over often occur 
after a new high-voltage transformer 
has been installed. Higher operating 
voltages, changes in lead dress, grime-
encrusted insulation materials, and 
poor placement of parts cftcn combine 
to cause these troubles. 

Corona which occurs from a high-
voltage point close to the chassis, high-
voltage cage, or other grounded body 
will often cause a shiny spot to appear 
on the grounded body directl-; opposite 
the spot where corona occurs. A pitted 
or burned spot will be seen at the point 
of an arc. These troubles can be elimi-
nated by rounding off all sharp edges 
and by increasing separation between 
ground and the high-voltage compo-
nent. One quick method of eliminating 
these troubles ir to coat the high-
voltage point with anti-coron: dope or 
lacquer and use a large ball-peen ham-
mer to make a concave dimple in the 
cage cover directly opposite the point 
where the corona or arc occurred. 

Mr. and Type No. 

COMPONENTS 

Defl. 
Angle 

Man. kv (deg.) Core 

DUMONT HIA1 13 70 Ferr ite 

G-E 77J7 15 70 Ferrite 

Typical Output FLY. Red. 
Tubes Tubes 

68G6-G 
613Q6-GT 

Mfr.'s 
Matching 
Yoke 

Equiv. 
G-E-RC 4 

Transformer 

I B3-GT 
1X2 

Y2A1 
Y2A2 

7711 

6AVS-GT 
6BQ6-GT 
6AL15-GT 
68G6-G 

1X2- A 

HALL FB400 
HALL FB401 

HALL FB402 
HALL FB403 
HALL F8404 

HALL FB405" 

HALL F13406" 

10 
14 

13.5 
13 
14 

15 

15 

50-57 
70 

50-57 
70 
70 

70 

70 

Pow. iron 
Ferrite 

Pow. iron 
Pow. iron 
Air 

Ferrite 

Ferrite 

6BG6-G 
6BG6-G 
68Q6-GT 
6BG6-G 
6BG6-G 
68G6-G 

6CD6-G 

6CD6-G 

183-GT 
1B3-GT 
1 X2-A 
183-GT 
183-GT 
183-GT 
1X2-A 
I83-GT 
1X2-A 
183-GT 
1 X2-A 

DF600 
DF601 
DF602 
DF600 
DF601 
DF603 

DF601 

DF601 

MD-12 

MDF-70 

MDF-70 

MDF-30 

MDF-70 
MDF-7I 

MDF-70 

Y70F08 

Y70F08 
Y70F10 

Y70F14 
Y70F17 
Y70F10 
Y70F08 
170F1 
170F14 

170F08 
170F1 
170F14 
170FI7 
Y70F30 
170F08 
1170F10 
170F30 
Y70F30/3 

MERIT HVO-5 

MERIT HVO-6 

MERIT HVO-7 

MERIT HVO-8 

MERIT H VO-9 

MERIT HVO-10 

14 

14 

14 

14 

18 

15 

70 

70 

70 

70 

70 

70 

Ferrite 

Ferrite 

Ferrite 

Ferrite 

Ferrite 

Ferrite 

6BG6-G 
6CD6-G 
68Q6-GT 
6BG6-G 
6CD6-G 
61306-GT 
6AUS-GT 
68G6-G 
6CD6-G 
6806-GT 
6AUS-GT 
6AV5-GT 
6BG6-G 
6CD6-G 
611Q6-GT 
6CD6-G 
6BG6-G 
611Q6-GT 
6CD6-G 
613G6-G 
61106-CT 
6,4115-GT 
6AVS-GT 

I83-GT or 
I X2-A for 
all types 

RAM X032" 

RAM 1035 

RAM 1045 

RAM X047 
RAM X049" 

RAM X050" 

RAM 1051" 

RAM X053' 

RAM X054" " 
RAM X064'" 

13 

14.5 

14 

1244 
13.5.15 

14 

14 

15-16 

1214 
12-14 

70 

70 

70 

70 

70 

70 
70 

Ferrite 

Ferrite 

Ferrite 

Ferrite 
Ferrite 

Ferrite 

Ferrite 

Ferrite 

613G6-G 
6BQ6-GT 
6AUS-GT 
fer all 
types le and 
inc uding 
1047 

68G6-G 
61306-GT 
6AUS-GT 
6CD6-G 
Same as 
11332 
Same as 
X032 

61106-GT 

6BQ6-GT 
6B06-GT 

1B3-GT 
or 

1X2-A 
for 
all types 

21113 
7711 

211T5 

74951 

79C30-2, -4 
79038-1" 
79C30-1, -3,' 

211T5 

20413 

RIO-068. 
-076, -090 

Mfr. and 
Type No. 

RCA-G-E 
Equiv. 

Inductance 
(nth) 

DU MONT L1A1 

G-E RLD-016 

MERIT MWC-I 
MERIT MWC-2 
MERIT MWC-3 

0.3-27 
0.1-1.0 
20-60 

RAM 20IR3 
RAM 201 R522 
RAM 201R10 

le 5.0-20.0 
0.55-2.3 
3.5-29.5 

Mfr. and 
Type No. 

RCA-G-E Inductance 
Equiv. (mh) 

RCA 201R3 
RCA 201R5 
RCA 207RI 
RCA 209RI 
RCA 213RI 

5.5-20.0 
0.55-2.3 
1.3-4.3 
1.3-4.1 
1.5-8.3 

STAN S-958 
STAN S-980 

20IR3 
77J4 

TECH IR3 201R3 
TECH IR522 201R5 
TECH 9R1 209R1 

RADIO- ELECTRONICS 
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FOR CONVERSION OR REPAIR 

HORIZONTAL OUTPUT AND H. V. TRANSFORMERS (continued) 

Mfr. and Type No. Mal. kv 

Deft 
Angle 
(deg.) Core 

Typical Ootput 
Tubes 

H.V. Rect. 
Tubes 

Mt.-. s 
Matchmg 
Yoke 

Equiv. 
1G-E-RCA 
Transformer 

RAM X065'. E 
RAM X0663 
RAM X068" 
RAM X069 , 
RAM X070 
RAM X071 
RAM X072 

14-45 
14 

11-13.5 
16-17.5 

13 
15 
15 

70 
70 
70 
70 
70 
70 
70 

Air 

Ferrite 
Ferrite 
Ferrite 

66Q6-GT 
Same as X032 
66G6-G 
6AVS-GT 
Same au X032 
6CD6-G 
66Q6-GT 

Y7Ordl 
Y7OFOS 
Y70F30 3 
Y70F14 
Y7OFOS 
Y70F10 
Y70F13 

RCA 21111 9 50-57 Pow. ion 6BG6-G 1113-GT 201011 
207DI RCA 21113 8.75 5647 Pow. icon 66G6-G 1113-GT 201012 RCA 22311 14 70 Ferrite 6AL15-GT 1113-CT 20901 RCA 22411 14 66••70 Ferrite 611136-GT 1113-GT 20901 
21102 RCA 22511 16 66-40 Ferrite 611Q6-GT 163-CT 209E11 

6AU5GT 211D1 RCA 23011 18 66-70 Ferrite 6C06-G 183-CT 211D1 
211132 RCA 23111' " 15 5040 Ferrite All types 1113-GT All 

1 V2, I X2-A 
RCA 232112 2, " 16 50-70 Ferrite All types 1X2-A, 1V2, 

1113-GT 
All 

ROOT SR.I1 14 70 Ferrite 66G6-G 163-CT 77.11 
611Q6-GT 1)(2. 
6C06-G 

ROOT SR-25" 21 90 (Zr 66Q6-G1' (2) 1113-GT 

STAN S-948 
STAN S-968 

9 50-57 Pow. iron 66G6-G 1B3-CT 211TI 

STAN S-978 
STAN S-988 
STAN S-999 

12 
13.5 
14.3 
14.5 

50-57 
50-57 
50-57 
70 

Pow. iron 
Pow. iron 
Pow. iron 
Ferrite 

66G6-G 
6BG6-G 
66G6-G 
6606-CT 

163-GT 
183-CT 
(2) 1B3-CT 
1X2 

21113 
21115 
21115 
77J1 

STAND A-8119 
STAND 

13 53 Pow. iron 6BG6-G 2) 103-CT DY-1 21115 A-8127 
STAND A-8128 

10 
11 

53 
53 

Pow. iron 
Pow. iron 

6BG6-G 
6BG6-G 

1113-CT 
163-GT 

DY-1 
DY-1 

21IT3 

STAND A-8129 13 70 Ferrite 611G6-G 1B3-CT DY-7 STAND Aa-8130 
STAND A-8131E' 
STAND A-8133 

14 
13 

12.5-15 

70 
70 
70 

Ferrite 
Air 
Ferrite 

611G6-G 1113-GT DY-7 
74951 

TECH ISTI 
TECH 11T5 
TECH 2311 
TECH 7JI 

10 
13.5 
14 
15 

53 
60 
70 
70 

Ferrite 

Ferrite 
Ferrite 

611G6-G 

6AUS-GT 
Most types 

1113-GT 

163-CT 
1 XL-A 

21511 
21115 
22311 
77.11 

TODD CS21 15 50-70 Ferrite 
TODD CS24 15 70 Ferrite 
TODD C524-ACC 16 70 Ferrite 
TODD CS2I-ACC 16 70 Ferrite 
TODD CS-U' 10-44 50•70 Ferrite 
TODD CS-30 23 70-40 Ferrite 

TRIAD D-1 14 70 Ferrite 6BG6-G 1X2-A 7711 
611Q6-CT 163-GT TRIAD D-2 14 70 Fen lee 66G6-G 1113-GT 

I X2-A TRIAD D-11 10 70 Iron 66G6-G I X3 Y-II 
611Q6-GT 

TRIAD D-14 14 70 Fersite 66G6-G 183-CT Y-12 77.11 
TRIAD 

613136-GT Y-17 D-15, 14 70 Ferrite 6BG6-G 
611Q6-CT 

183-CT Y-12 

TRIAD D-I9^ 16 70 Ferrite 6AV6-CT 183-CT Y-17 22511 
TRIAD 

613136-GT Y-I9 DA-20 14 70 Air 6AV6-GT 1113-CT Y-20 74951 
6606-CT 

FOCUS DEVICES 

Mfr. and 
Type No. 

JETEC 
-RIMA 
Equiv. 

C- R 
Tube 
High 
Volts 
(k•) 

D.c. 
Res. 
01mun 

Cur-
rent 
(ms) 

G-E RLF-03f, 1,100 30 

HALL EM700 106 to 10 247 75-200 
HALL EM 701 109 to 16 470 75-140 

MERIT MF-I 106 10 247 200 
MERIT MF-Z 109 14 470 150 
MERIT MF-3E" 14 360 150 
MERIT MF-4 15 1,000 75 
MERIT MF-5 15 1,500 75 

QUAM Q:1..'' 106 to 12 Permanent 
QUAM QFVE 109 above 12 Magnet 

T>pe, 
RCA 20201 106 8-12 247 75•200 

JANUARY. 1 9 5 3 

Mfr. and 
Type No. 

JETEC 
-RTMA 
Equiv. 

RCA 20202 109 

STAND FC-10 
STAND FC-11 
STAND FC-12 

TECH 2171 
TECH 202 
TECH 2D1PME""E' 
TECH 2D2PME" "E " 

106 
109 
106 
109. 

TRIAD B-160 
TRIAD B-247 
TRIAD B-470 
TRIAD B-1000 

23 
24 
25 
25 

C-R 
Tubs-
High 
Vohs 
tkv 

D.c. 
Res. 
ohms) 

9-14 

10-12 
12-16 

470 

247 
470 
370 

247 
470 

160 
247 
470 

1,000 

Cur-
rent 
(ma) 

75-140 

200 
140 
165 

115 
95 

210 
170 
125 
85 

WIDTH COILS MI 

Mfr. and 
Type No. 

No. Match-
ing Horiz. 
Output 

Transformer 

lnduc-
tance 
(mh) 

DUMONT W1A1 39 HIA1 

G-E RLD-019 RT0-085 

MERIT MWC-1 14.39 HVO-6, -7 
HVO-8, -9 

MERIT MWC-2 HVO-5, -9 
MERIT MWC-3 HVO-8, -9 

RAM 201R1 X032 .05-0.25 
RAM 201R4 X035 0.17-0.61 
RAM 201R10 . X045 3.5-29.5 
RAM 201R11 39 X032, X035 (Pri-) 

X053 0.16-0.7 
(Sec.) 
3.2-9.0 

RCA 201R1 .05-0.25 
RCA 201R2 85-240 
RCA 201R4 0.17-0.61 
RCA 206R1 r 0.47-1.7 
RCA 211R1 1.65-9.2 
RCA 212R1 2.9-16.0 

STAN S-957 S-998 .05-0.25 
STAN S-981 39 S-999 
STAN S-984 

STAND WC-51 All Stancor 4.0-39 
A.g.c. 
winding 
2.7-7.6 

TECH 1R1 1111, 1511 
TECH 1R4 1115 
TECH 1R4-AGPJ 1111, 1115 
TECH 1R4-J TJ1 
TECH 1R4-E0 TJ1 

Mfr. and 
Type No. 

CLAR TV-2 
CLAR TV-3 

Single 
or 

Double 

PM 
or 
EM 

Field 
Strength 
(gauss) 

Single 
Double 

PM 
PM 

G-E RET-003 Single PM 42 
G-E RET-005 Single PM 35 

PERF 11135 Single PM 35 
PERF 11145-15 Double PM 45.13 1536 

QUAM IT1 Double PM 38 
QUAM 112 Double PM 46 
QUAM 113 Single PM 42 

RCA 203DI Double EM 
RCA 203D3 11 Double EM 55E-' 15 

TECH LIT1 Single PM 35-45 
TECH L1T2 Double PM 45 
TECH L1T3 Double PM 
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TV-TUBE MASKS 
Mfr. & 

Type No. 
Size Tube 
(inches) Color 

Ma-
terial 

CRON CK-14 
CRON CK-16 
CRON CK-17 
CRON CK-20 
CRON CK-21 

14' red. 
16" rect. 
17" red. 
20" red. 
21" rect. 

Gold 
Gold 
Gold 
Gold 
Gold 

Glass 
Glass 
Glass 
Glass 
Glass 

JFD BR63-14 
JFD BR63-16 
JFD BR63-17 
JFD BR63-19 
JFD BR63-20 
JFD BR63-16R 
JFD BR63-19R 

14" rect. 
16" red. 
17" rect. 
19' red. 
20' rect. 
16" round 
19" round 

TELE 712W 
TELE 714R 
TELE 716R 
TELE 716W 
TELE 717R 
TELE 719W 
TELE 720R 
TELE 721R 
TELE 724W 
TELE 227R 

121/2" round 
14" red. 
16" rect. 
16" round 
17" red. 
19" round 
20" rect. 
21" red. 
24' round 
27" rect. 

Plastic 
Plastic 
Plastic 
Plastic 
Plastic 
Plastic 
Plastic 

Gold 
Gold 
Gold 
Gold 
Gold 
Gold 
Gold 
Gold 
Green 
Green 

Lucite 
Lucite 
Lucite 
Lucite 
Lucite 
Lucite 
Lucite 
Lucite 
Lucite 
Lucite 

Note: Croname mask and escutcheon as-
semblies listed above consist of a heavy 
green-sprayed aluminum mask, 1/4 -inch 
tempered safety glass and a gold-finished 
escutcheon. 

Tele Plastics masks listed above mount 
from rear of the cabinet. Masks which 
mount from the front of the cabinet have suf-
fix "S." For example: 720W-S, and 727R-S. 

MOUNTING SLEEVES 
Mfr. and 
Type No. Tube Types 

TECH PL-4 
TECH PL-4S 
TECH PL-17R 
TECH PL-19 

Long-neck 16" metal round 
Short-neck 16" metal round 
17" metal rectangular 
19" metal round 

Note: Set consists of polyethylene sleeve, 
retainer ring, and rubber band. Insul-
ated for more than 30,000 volts. 

Footnotes for TV components tables: 
I. Has a.g.c. winding which can be left open if no. 

req uired. 
2. Tapped secondary to match yokes from 8 to 30 mh 

and provide up to 15 kv output ( 16 kv with 23211). 
3. For type 630 circuits. 
4. Damping resistors built-in. R-C network supplied. 
5. Complete with built-in R- C network. 
6. Especially for I9- inch round and 20- inch rectan-

gular tubes. 
7. Designed for autotransformer type flyback trans-

former. 
8. Has focus- coil mounting bracket. 
9. Cosine yoke. 
O. Equivalent to 20IDI. 

II. Same as 201 Dl with different terminal connections. 
12. Same as 20IDI with molded core. 
13. Equivalent to 201DI, 203D3 and 20ID12. 
14. Also used as horizontal linearity coil. 
15. For 10- or I2- inch tubes. 
16. PM focas magnets w;TP odiustoble centering 

controls. 
17. Any 70-degree yoke. 
18. Equivalent of 209DI, 206DI. and Y2A. 
19. Same as 211DI except for clamping networks_ 
20. Any voltages suitable for 10- or I2- inch tubes. 
21. Any voltages suitable for any 70-degree tubes. 
22. Tapped linearity coil. 
23. Coil and terminal assembly only. Core pieces to 

be token from transformer being replaced. 
24. Admiral part number. 
25. Has separate a.g.c. or width-coil winding. 
26. Has separate a.g.c. winding. 
27. Similar to X045, but operates on lower voltage. 
28. Autotransformer. 
29. Used in CBS sets. 
30. Used in early Emerson sets. 
31. Used in late Emerson sets. 
32. Universal type. 

DEFLECTION YOKES 

Mfr. & Type No. 

Defl. 
Angle 
(deg.) 

Max. 

Tube 
Size 

(inches) 

Induct. 
Horiz. 

Winding 
(mh) 

Induct. 
Vert. 

Winding 
(mh) Core 

DUMONT Y2A15 70 Any 10.5 42.0 Ferrite 

DUMONT Y2A2 70 Any 10.5 42.0 Ferrite 

DUMONT Y2A37 70 Any 10.5 42.0 Ferrite 

DUMONT Y2A55 7 70 Any 10.5 42.0 Ferrite 

G-E RLD-0245 70 24 15.0 30.0 Ferrite 

G-E RLD-0255 70 24 15.0 30.0 Ferrite 

HALL DF600 53 16 8.3 50.0 Iron 

HALL DF601 70 24 8.5 50.0 Ferrite 

HALL DF602 70 24 13.5 50.0 Ferrite 

HALL DF603 70 24 30.0 3.5 Ferrite 

HALL DF604 70 24 30.0 50.0 Ferrite 

MERIT MD-12" 53 16 round 8.3 50.0 

MERIT MD- I3 53 16 round 30.0 50.0 

MERIT MDF-301" 70 24 30.0 3.0 Ferrite 

MERIT MDF-70D' 70 24 10.3 45.0 Ferrite 

MERIT MDF-71 70 24 30.0 50.0 

RAM Y701085 70 16 8.3 50.0 Iron wire 

RAM Y70F085 70 17 8.3 50.0 Ferrite 

RAM Y70F105 70 24 10.3 50.0 Ferrite 

RAM Y70F145 70 20 14.0 50.0 Ferrite 

RAM Y70F175 70 17.0 50.0 Ferrite 

RAM Y70F205 70 20.0 50.0 Ferrite 

RAM Y70F305 70 30.0 50.0 Ferrite 

RAM Y70F30/35 70 24 30.0 3.3 Ferrite 

RCA 201012 11 50-57 16 8.3 50.0 Iron wire 

RCA 20501" 50-57 12 12.5 50.0 Molded iron 

RCA 206019 66-70 17 10.3 41.5 Ferrite 

RCA 20701 12 50-57 16 8.4 55.0 Molded iron 

RCA 2091)19 66-70 17 13.3 41.0 Ferrite 

RCA 211019 66-70 21 13.3 41.0 Ferrite 

RCA 211D24 932 66-70 21 13.3 41.0 Ferrite 

STAND DY-1 19 38 53 8.3 50.0 Molded iron 

STAND DY-8" 38 70 8.5 50.0 Ferrite 

STAND DY-99 38 70 13.5 50.0 Ferrite 

STAND DY-109 38 70 30.0 3.5 Ferrite 

TECH 1101 70 Any 70` 13.3 41.5 Ferrite 

TODD CF303 70 24 30.0 3.0 Ferrite 

TODD CF850 50-66 16 8.3 50.0 Ferrite 

TODD CF1041 70 24 10.0 41.0 Ferrite 

TODD CF1050 70 24 10.0 50.0 Ferrite 

TODD CF1156 90 30 11.0 56.0 Ferrite 

TODD CF1441 70 24 14.0 41.0 Ferrite 

TODD CF1450 70 24 14.0 50.0 Ferrite 

TODD CF1850 70 24 18.0 500 Ferrite 

TODD CF2056 90 30 20.0 56.0 Ferrite 

TODD CF3050 70 24 30.0 50.0 Ferrite 

TRIAD Y-1I5 50 12 8.3 50.0 Iron 

TRIAD Y-125 9 70 12 8.3 50.0 Ferrite 

TRIAD Y-175 9 70 17 13.5 41.5 Ferrite 

TRIAD Y-I99 70 17 23.0 41.5 Ferrite 

TRIAD Y-20' 70 24 30.0 3.3 Ferrite 

33. Csoopmplavosite 90- degree deflection and high voltage 

34. Universal ion trap. Mo be used as single-field 
type by removing small ring- shaped magnet. 

35. Large magnet. 
36. Small magnet. 
37. For tubes up to 70 degrees. 
38. Available with or without leads and networks. 
39. Has o.g.c. winding. 

CODE MANUFACTURER 

CLAR-Clarostat Mfg. Co., Inc., Dover, N. H. 
CRON-Cronarne, Inc., 3701 Ravenswood Ave., Chi-

cago 13, III. 
DU MONT-Allen B. Du Mont Laboratories, Inc., 

Electronic Parts Soles, 35 Market St., East Pater-
son N. J. 

GE-General Electric Co., Receiver Parts Sales, 
Bldg. 5, Syracuse, N. Y. 

HALL-The Halldorson Co., 4500 Ravenswood Ave., 
Chicago 40, III. 

JFD-JFD Mfg. Co., Inc., 6101-6123 16th Ave., Brook-
lyn 4, N. Y. 

MERIT-Merit Transformer Corp., 4427 N. Clark St., 
Chicago 40, III. 

PERF-Perfection Electric Co., 2535 S. Wabash Ave., 
Chicago 16, 

OUAM-Ouam-Nichols Co., 33rd Place and Cottage 
Grove Ave., Chicago 16, II'. 

RAM-Ram Electronic Sales Co., South Buckhout St., 
Irvington- on- Hudson, N. Y. 

RCA-Radio Corp. of America, Tube Dept., Har-
rison. N. J. 

ROOT-Square Root Mfg. Corp., 391 Saw M:II River 
Rd., Yonkers, N. Y. 

STAN-Stonwyck Winding Co., Inc., P. 0, Box 70, 
Newburgh, N. Y. 

STAND-Standard Transformer Corp., 3580 Elston 
Ave., Chicago 18, III. 

TECH-Tech Master Products Co., 443 Broadway, 
New York, N. Y. 

TELE-Tele Plastics Co., Division of Willmax Mfg. 
Co., 202 Broadway, Brooklyn 11. N. Y. 

TODD-Todd-Tran Corp., 158 Gramatan Ave., Mt. 
Vernon, N. Y. 

TRIAD-Triad Transformer Mfg. Co., 4055 Redwood 
Ave.. Venice, Calif. END 
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MANY queries regarding the 
features and instelation fac-
tors of the Standard cascode 
tuner have been receiN•ed by 

the Clinic. When old tuners are replaced 
with the cascode type a 2-1 improve-
ment in gain can be realized. Besides 
this, there is a reduction of 35 to 50% 
in noise (snow effect) over a pentode 
tuner. These advantages are due to the 
cascode principle, plus use of the 6BQ7, 
6BK7, or the newer 6BZ7 tubes. (A 
detailed discussion of the cascode 
type front end is given in RADIO-
ELECTRONICS, April, 1952, page 46.) 
The cascode tuner made by the 

Standard Coil Products Co. is model 
TV-2000, 2300 series and is designed to 
replace most of the older tuners of 
conventional size. The Standard tuner 
is 4%2 inches deep and 31/4 inches 
wide. Another model, the TV-2032, is 
electrically identical to the TV-2000 ex-
cept that both the fine tuning and sta-
tion selector shafts are extra long so 
that they may be cut as desired. 
The tuner is for use with interearrier 

or other receivers where sound take-off 
is not within the tuner circuit ( at mixer 
output). For receivers requiring a 
21.25-me sound take-off coil, part No. 
XM-752 must be used, as shown in Fig. 
1. This coil can be mounted on the 
chassis near the tuner. The capacitor 
designated C1 is not supplied with the 
tuner or coil and shoulc he approxi-
mately 2 to 4 p.a. If great •idio out-
put is required, the eiren swn in 
Fig. 2 can be used. 
The output intermediate frequency is 

set- at 22.3-me at the factory, but the 
output is adjustable between 19 and 26 
megacycles to suit the particular i.f. 
input system of the receiver. A screw 
set at an angle on top of coil L9 per-
mits changing the output frequency 
within the range provided. The tuner 
tracking is preset at the factory and 
no other adjustments are normally 
necessary. If required, the oscillator 
coils can be adjusted individually for 
the different channels by centering 
the fine tuning control and using a 
noninductive screwdriver through the 

* Author: Mandl', Tekvision Servicing. 
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Appearance of screen when cosine yoke is used without the corrector magnets. 

hole adjacent to the selector shaft. 
In fringe areas best results are ob-

tained by using the maximum plate 
voltage of 250. An a.g.c. ( or manually 
controlled) bias of -0.8 to -1.1 volts 
applied to the white a.g.c. lead gives 
best sensitivity. The black lead goes to 
the 6.3-volt a.c. source for the heater, 
while the red lead requires 135 volts 
plus and the blue 250 volts. 
For u.h.f. reception, individual chan-

nel strips are available. These can re-
place any unused channel plug-in coils 
at the v.h.f. frequencies (channels 2 to 
13). A separate u.h.f. strip must be 
used for every u.h.f. channel desired. 
Once the oscillator and antenna coil 
strips have been inserted, the selector 
shaft is rotated to the u.h.f. channel 
strip's operating position. 

If the fine tuning doesn't produce 
the best picture at the mid-point of its 
range, the u.h.f. oscillator slug can be 
adjusted as previously mentioned for 
the v.h.f. stations. The u.h.f. strips 
contain an r.f. preselector, a crystal 
mixer, and a crystal harmonic genera-
tor to convert the ultra-high frequency 
carrier to the receiver i.f. 

Conversion to 211 inches 
I would like to ronve,-t a 630 type 

receiver to a 21-inch tube. The receiver 
already uses a 16HP4 tube with a high-
voltage doubling system. What wiring 
changes and tube types do you recom-
mend? W. H., Astoria, L. I. 

The 16HP4 has a 60-degree deflection 
angle. This means the present hori-
zontal output transformer and yoke 
will not give satisfactory results for the 
21-inch tubes, which have 70 degrees of 
deflection. Thus, a wide-angle trans-
former and yoke are necessary. 
You could use a 21EP4A, which is a 

rectangular tube with a cavity high-
voltage contact, single-magnet ion trap, 
and a 70-degree deflection angle. This 
is the curved-face tube which minimizes 
room glare. If a cosine yoke (wide-
focus) is used, corrector magnets will 
have to be installed ( see a discussion of 
this in the June, 1962, issue of RADIO-
ELECTRONICS, Television Service Clinic). 
Without the corrector magnets, pin-

I/2 
6J6 
Non Pli L9 08 5010 IF OUT 

-j 
A1-75a (SOUND IF TRre 5151E-OFF) 

Fig. 1—How a sound take-off and trap 
can be installed in the cascode tuner. 

PST VIDEO IF ANFL 

TOTUNER 

(—•• 

Fig. 2—Circuit for more sound output. 

cushioning and nonlinearity will be 
difficult to correct. The photograph 
shows a test pattern on a 21EP4A tube 
without the use of corrector magnets. 
Despite the best adjustments of 
linearity contro:s, the inner circle shows 
defects in linearity. 
A self-focus tube such as the 21KP4A 

tube can also be used. The existing 
focus-coil assembly must be removed 
from the tube neck because focus is 
correct when the ion trap is placed at 
maximum brilliancy. The focus coil can 
be replaced with a resistor of the same 
d.c. resistance value. 

16GP4 to 17E1134 
What electrical changes would be 

necessary to change a receiver's 16GP4 
to a 16RP4 or a 17BP4? E. C., New 
Orleans, La. 
As the 16GP4 is a 70-degree deflec-

tion tube, no changes should be neces-
sary. If a 16RP4 is used, a double-
magnet ion trap is necessary and the 
high voltage must be applied to the 
cavity contact receptacle of the glass 
tube. The 17BP4A has an external 
conductive coating and the 17BP4 does 
not. Both tubes use a single-magnet ion 
trap and a cavity-type high-voltage 
contact. END 
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T 

Manufacturer 

Alliance Manufacturing Co. 
Lake Park Blvd., Alliance, Ohio 

BOOSTER 

Ten na -Scope 
AB 
ascamatic 

BB 

Anchor Radio Corporation 
2215 So. St. Louis Ave. 
Chicago 23, III. 

ARC-10I-75 

ARC-101-100 

Approved Electronic Inst. Corp. A-TVB 
928 Broadway, New York 10, N. Y. A-17H1: 

B-VHF 

The Astatic Corporation 
Conneaut, Ohio 

CT-I 

Blonder-Tongue Labs. Inc. 
526-536 North Ave. 
Westfield, N. J. 

LIA--2 
'tiitensifier 
HA-3 
It-T Booster 
CA-1 , 
.ommertial 
A titensitier 
I Si-' channel 
No. (*humid 
Strip Amplifier 

Band 
selection 

Sep. amps 
switching 
Automatic 
wide-band 

All-channel 
switching 
All-channel 
switching 

Channel 
tuning  

Slug 

Slug 

Chan. IQ- 13 

Tuned ckts. 
switching 

David Bogen Co., Inc. 
29 Ninth Ave. 
New York 14, N. Y. 

11111-A. B111-B 

BIB- 1 

Slug 

Slug 

All-channel 
wide-band 
All-ehannel 
wi(le-band 
All-ehannel 
wide-band 

Single 
channel 

Brach Manufacturing Corp. 
200 Central Ave., Newark, N. J. 

5082.5 

01630 

Sep. amps 
switching 
Wide-hand 
Wide-band 

Electro-Voice, Inc. 
Buchanan, Mich. 

11000 

`31.1112 

3010 

•.'n)12 

I.D.E.A. Inc. 
7900 Pendleton Pike 
Indianapolis 26, Ind. 

Regency 
D11-521i 

Industrial Television, Inc. 
369 Lexington Ave. 
Clifton, N. J. 

1T-102A 

IT-90AB 

IT-96A8 

'nt tined 
Crituned 
Untuned 

Slug 

Tube(s) Circuit 

2-6J6 

2-6.16 
1-613K7A 

1-6AK5 

2-6AK5 

2-6.16 
2-6AF4 
2-6A F4 

l'tituned 

l'ntuned 

lntuaed 

Factory 
preset 

Instal- Other 
la him feat tires 

T.p.t.g. St. Auto. 

Cascade St. Auto. 

T.p.t.g. St. Gain control 

t-stage St. Gain control 

I -613Q7 
I - 6.16 

Sep. amps 
wide-band 
Sep. amps 
wide-hand 

Slug 

Sep. amps 
wide-band 

sep. amps 
wide-hand 
Sep. amps 
wide-band 

Sep. amps 
wide-hand 

Slug 
adjust. 
1"ntimed 

All-channel 
switching 

All-channel 
broad-band 

All-channel 
sep. amps 

l'ntinted 

Untimed 

Ctit tined 

Cnt tined 

:t 
1 - 12AV7 

2-6.16 
2-611Q7 

I-6AB4 
1-0C116 

2-stage 
2-stage 
2-stage 

2-stage 
neut. p p. 

2-6J6 

4-6.16 
4-6.I6 

4-stage 
cascaded 
3-stage 
cascaded 
4-stage 
cascaded 

2-stage 
cascaded 

St. 
St. 
St. 

St. 

I —6A K5 
I —OCHO 
: t —6J6 
I-12AU7 

Slug 

1 6.16 

2-61IK7 

4-6J6 

2-611K7 

tanned 2-611K7 

-ntuned 1-6A K5 
1 —6C116 
2-611Q7, 
1-6X4 

Single channel Fixed 1-6.16 

T.p.t.g. 

St. 
St. 

St: 

St. or 
Ant. 

S4.4-stage St. 
S-t.4-stage Ant. 

A.c. operation 
A.c. operation 

Auto., by-pass 
switch. 72-or 
300-ohm input 
and output 

Auto. 24db gain 
By-pass switele 
Auto. 16 db gain 
control switch 
et3 db gain 
control On-Off 
sw. Pilot light 
Plugs into II-T 
mixer-a mpli tier 

T.p.t.g. St. 

Cascade St. 
P•P• 

2-stage 
broad-band 

1-stage 
wide-band 
2-stage 
broad-hand 

1-stage 
wide-hand 

Auto. 

Auto. 
Control at set 

St. 

St. 

Ant. 

Ant. 

Auto. I- or 
2-ant. input 

Auto. 

Auto. 1-or 
2-ant. input 

Auto. I- or 
2-ant. input 

T.p.t.g. St. I'ver. outlet for 

4-stage 

3-stage 
cascode 

2-stage 

revr. 

Rear IS db gain 
Auto. 

Rear Auto.. sep. gain 
control for each 
hand 

Rear Auto. 

RADIO- ELECTRONICS 
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Manufacturer 
Model 
VB (chan. No.)' 

SW (chan. No.) 

EC4 

Band Channel 
select ion tuning '11:lie(4 
Single channel 

Single channel 

All-channel 
broad-band 

J F D Manufacturing Co. 
6101-23 Sixteenth Ave. 
Brooklyn 4 N. Y. 

Factory 1-6.16 
preset 
Factory 1-6.16 
preset 
Untuned 2,-611Q7 

 Circuit 
T.p.t.g. 

T.p.t.g. 

2-stage 

Is tsta I- Other 
Tat ion feat tirei 
Rear 

Rear Bypass switch 

Rear 4 outputs 

The La Pointe-Plascomold Corp. 
Rockville, Conn. 

Vee-D-X 
Outboard 
Vee-D-X 
Rocket 

Single channel Slug 
Adjust. 

Single channel Slug 
Adjust. 

1-6J6 T.p.t.g. Rear Auto. 

1-636 T.p.t.g. Ant. Auto. 

Mark Simpson Mfg. Co., Inc. 
32-28 49th St., 
Long Island City 3, N. Y. 

Sky Chief 

Super Sky 
Chief 

All-channel 
snitching 
All-channel 
switching 

Slug 2-6J6 

Slug 4 —6,16 

St. 

T.p.t.g. St.. '2 separately 
tuned sections 

National Co., Inc. 
61 Sherman St., Malden, Mass. 

TVB-411X All-channel Capacitor 1-6AK5 
turret 

T.p.t.g. St. Separate output 
tuning control 

The Radiart Corporation TVB-1 
3455 Vega Ave., Cleveland 13, Ohio 

All-channel 
switching 

Slug 1-6.16 T.p.t.g. St. 

Radio Merchandise Sales, Inc. 
2016 Bronxdale Ave. 
New York 60, N. Y. 

SP-6 

SP-6J 

Ali-channel Slug 
switching 
All-channel Slug 
switching 

1-6A K5 T.p.t.g. St. Gain control 

1-6J6 T.p.t.g. St. 
(neut.) 

Regency—See I.D.E.A. 

Sutton Electric Co. 
426 West Short St. 
Lexington, Ky. 

16B 

5A 

SEC 

Tech-Master Products Company, TV11 
443-445 Broadway, N. Y. 13, N. Y. 

All-channel Slug 
switching 
Single channel Fixed 

Booster-
converter 

1-6.16 

1-6.16 

Slug I- 6A F.1 
1--6.16 

All-channel Capacitor 1-6AK5 
switching 

T.p.t.g. 

T p.t.g. 

T.p.t.g. 

St-

Ant. 

St. 

Auto., sep. 
power lead 
All v.h.f. and 
n.h.f. channels 

Tuned plate St. Kit form 

Technical Appliance Co. 
Sherburne, N. Y. 

Taco 1628 Single channel Factory 1-6A K5 T.p.t.g. 
preset 

Ant. Auto. 

The Turner Company TV-2 
Cedar Rapids, Iowa 

('ontinuous 
54-'216 nie 

1-1 ,2AT7 Caseode 
tuner 

St. Auto. 

Videon Electronic Corp. 
222 East Ohio St. 
Indianapolis 4, Ind. 

11-13t 
14-13:t 
B-2* 

All-channel Slug 1- 626 
switching 
All-channel Slug 1- 6.16 
switching 

T.p.t.g. St. A.c. outlet 
for TV 

T.p.t.g. St. 

Wide-bond—Uperating over one or both v.h.f. 
bonds without tuning. 
-Switching—Usinq separate amplifiers for each band. 
All-channel—Refers to v.h.f. channels only; a booster 
which tunes channels 2-13. 
T.p.t.g.—Tened-plate tuned-grid. 

JANUARY, 1953 

TERMS AND ABBREVIATIONS 
S-t 4-stage—Stagger-tuned 4-stage amplifier 
St.—Standard mounting. ( In separate cabinet) 
Rear—Mounted at rear of set. Does not need tuning 
for each station. 
Ant.—Antenna mounting. 
Auto—Turns ors and off automatically with the 

receiver. 
All other terms cire setf-explanatory. 
' These ore made for all v.h.f. TV channels. In 
addition, there ore two 2-channel models, one for 
channels 4 and 5, the other for channels 7 and 9. 

END 
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,Idmiral Corp. 17DX10, 17DX11, 17DX12 19B1 No 17BP4A 15 Yes 25.75 Strip 5 EM Tur No 
1800 Cortland St. 121DX11 lei A No 21 WP4X 15 Yes 25.75 Strip 5 EM Tur, C No 
Chicago 47, Ill. 121DX123, 121DX163, 221DX15, 

221DX16, 2211)X17, 221DX26, 
221DX38 19C1 No 20DP4A 15 Yes 25 75 Strip 10 EM Tur, C No 
222DX15 19111 No 21WP4X 15 Yes 25.75 Strip 10 PM Tur, C No 
222DX15S, 222DX16, 222DX17, 
222DX26, 222DX27, 222DX48, 
222DX49 22C2 No 21 EP4A 14.5 Yes 25.75 Strip 10 PM Tur, C No 
228DX16, 228DX17 23A1 No 27•EP4 17 Yes 25.75 Strip (2)10PM Tur, C No 
321DX26, 321DX26A, 321DX27A 19E1 AM 13 20DP4A 15 Yes 25 75 Strip 0 PM Tur, C 3 PI 
321DX15, 321DX16, 321DX17 19E1 AM 13 20DP4A 15 Yes 25.75 Strip 12 PM Tur, C 3 PI 

- 322DX16 22E2 AM 13 21EP4A 14.5 Yes 25.75 Strip 12 PM Tur, C 3 Pl 

,1ndrea Radio Corp. Brewster C-VL-17 VL17 FM 17CP4 13.5 24 No Key 4 26.2 Ex Cony 12 Con No 
17-01 Bridge Plaza North Caronia CO-VL-19 VL19 AM-FM 19AP4 13.5 29 No Key 4 26 2 Ex Cony 12 Con Ph 
Long Island City 1, N. Y. Fleetwood CO-VL-16 VL16 FM 16GP4 13.5 26 No Key 4 26.2 Ex Cony 12 Con No 

Gotham T-VL-17 VL17 FM 17CP4 13.5 24 No Key 4 26.2 Ex Cony 7 Con No 
Sutton C-V116 VL16 FM l6GP4 13.5 213 No Key 4 26.2 Ex Cony 12 Con No 

ilryin Industries, Inc. 6173TM TE331 No 17LP4 15 22 Yes Ord 4 45 . 75 Ex Cony 5 Sw, C No 
Columbus, Ind. 6173TM-UHF TE332 No 17LP4 15 24 Yes Ord 4 45.75 Int Tune 5 Sw, C (VHF) 

Con ( UHF) 

6213TM TE319 No 21MP4 15 22 Yes Ord 4 45.75 Ex Cony 6 Sw, C No 
6213TM, TB-UHF TESS° No 21MP4 15 24 Yes Ord 4 45.75 Int Tune 6 Sw, C (VHF) 

Con (UHF) 

6215CM, CB TE319 No 2lMP4 15 22 Yes Ord 4 45.75 Ex Cony 10 Sw, C No 
6215CM, CB-UHF TESS° No 21MP4 15 24 Yes Ord 4 45.75 Int Tune 10 Sw, C (VHF) 

Con (UHF) 

7210CM, CB; 7212CFP; 
72I2MEA; 7214CM; 7216CB; 
7218CM, CB; 7219CM 
niocm, CB-UHF; 7212CFP-UHF; 

TE337 No 211%11'4 15 26 Yes Key 4 45.75 Ex Cony 10 Sw, C PJ 

7212MEA-UHF; 7214CM-UHF; 
7216CB-UHF; 7218CM, CB-UHF; 
7219CM-UHF TE341 No 21MP4 15 28 Yes Key 4 45.75 Int Tune 10 Sw, C (VHF) PJ 
7276CB-UHF; 7279CM-UHF Con (UHF) 

TE340 No 27 18 28 Yes Key 4 45.75 lut Tune 10 Sw, C (VHF) PJ 
Con (UHF) 

....,....._......------



Atlantic Video Corp. 
(Sterling) 

18 Clinton St. 
Brooklyn, N. Y. 

Automatic Radio & 
Mfg. Co., Inc. 
122 Brookline Ave., 
Boston, Mass. 

Bace Television Corp. 
Green & Leu fling St. 
So. Hackensack, N. J. 

Bell Television, Inc. 
552 West 53rd Street 
New York 19, N. Y. 

Rendis Radio 
Baltimore 4, Md. 

Capehart-Farnsworth Cori 
Ft. Wayne, Ind. 

Cascade Television Co. 
153 Chestnut Ave. 
Irvington 11, N. J. 

Certified Radio Labs. 
5507-I3th Ave. 
Brooklyn 19, N. Y. 

S90CM, StOSM, StODCM, 
S21CM, 8215M, StIDCM 
S20TM, S21TM 
S94SM 
St4TM 
X9OSM, X91SM, 620CM, 
621CM, 720DCM, 721DCM 
X24SM 
X97SM, 1127CM 
XSOSM 
520TM, 521TM 
824TM 
927TM 
1230TM 

5116 
5130 
5160 
5217 
5220 

Remote Control TM-24 

P-80-82-83-84-85 
P-80-Chinese 
Remote Control 27 

R917 
R921 
R924 

1702 
17K2 
20K2 
201.2 
91T3, 21X3 
21K3, OAKS 
91KD 
KM17C 
TM17C 

1T172MA 
1C213M, -B, 2F213F, 3C412MA, 
-BA, 4H212MA, -BA, 41213M, -B, 
5F212MA, 6F213B, 7F212MA, 
8F212111, 9F212MA 
10W212M 
11W212MA 
12F272M 

503-1 
503-2 
503-3 
503-4 
LD-27 
F42-4X3 

5320 

820 
S20 
520 
seo 

630 
630 
630 
630 
630 
630 
630 
630 

630K3CB 
Remote Control 
630K3CB 
630K3CB 
630K3CB 

1731 
2131 
2431 

T5 
T9 
T9 
T9 
T14 
T14 
T14 
T14 
T14 

CX37 

CX37 
CX36TVR 
CX37-C305 
CX40 

K3 
DXC 
K3-1 
DXC-I 
KS-2 
K3-3 

No 
No 
No 
No 

A m6 
A M6 
AM" 
A M6 
AM6 
AM6 
AM6 
A M6 

No 
No 
No • 
No 
No 

No 
No 
No 
No 

No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 

No 

No 
AM 
AM-FM 
No 

No 

20-21 14 20 Yes Key 3 93.4 Strip 12 Tur,C7 
20-21 14 20 Yes Key 3 23.4 St rip 4x6 Tur,C7 
24 16 '90 Yes Key 3 23.4 Strip It Tur,C7 
24 16 20 Yes Key 3 23 .4 St rip 8 Tur,C7 

20-21 16 30 No Key 4 95.7 St rip 12 Tur, C 
24 18 30 No Key 4 95.7 St rip 12 Tur, C 
27 20 31 No Key 4 25.7 St rip 12 Tur, C 
30 .95 31 No Key 4 95.7 Strip 12 Tur, C 
20-21 16 30 No Key 4 25 I Strip 4x6 'Fur, C 
24 18 30 No Key 4 25.7 Strip 8 Tur, C 
97 90 31 No Key 4 95.7 St rip 8 Tur, C 
30 25 31 No Key 4 25.7 Strip 8 Tur, C 

17 14 21 N'es Ord 3 25 75 8 Sw 
20 14 21 Yes Ord 3 25.75 8 Sw 
17 14 il Yes Ord 3 25.75 8 Sw 
17 14 21 Yes Ord 3 25.75 51A Sw 
20 14 21 Yes Ord 3 25.75 5 ...¡. Sw 

24 15 31 No Key 4 26 25 Strip 12 Tur, C 
21 14 30 No Key 4 26.25 Strip 12 Tur, C 
21 & 2-1 14 30 No Key 4 96.25 Strip I 2 Tur, C 
27 21 41 No Key 4 26.25 Strip 12 Tur, C 

17 10 31 No Key 4 25.75 Int Conv 12 Tur 
90CP4 12 31 No Key 4 25.75 Int Conv It Tur 
94AP4 15 31 No Key 4 25 75 Int Cony 12 Tur 

17BP4 12 17 Yes Ord 2 26.75 Ex Cony 6 Sw 
17BP4 12 22 Yes Key 3 26.75 Ex Corn/ 10 Sw 
20 12 22 Yes Key 3 26.75 Ex Cony 12 Sw 
20 12 92 Yes Key 3 26.75 Ex C'onv 6 Sw 
21 14 24 Yes Key 4 45.75 Strip 6 Tur, C 
21 14 24 Yes Key 4 45 . 75 Strip 10 Tur, C 
21 14 24 Yes Key 4 45.75 Strip 12 Tur, C 
17 14 24 Yes Key 4 45 75 Strip 6 Tur, C 
17 14 94 Yes Key 4 45.75 Strip 10 'fur, C 

17 14 21 Yes Key 4 45.75 Strip b Tur, C 

21 14 21 Yes Key 4 45.75 Strip 12 Tur, C 
21 14 28 Yes Key 4 45.75 Strip 12 Tur, C 
91 14 30 Yes Key 4 45.75 St rip 2-12 Tur, C 
97 90 27 Yes Key 4 45.75 Strip 10 Tur, C 

17 13 30 No Key 4 26.25 Strip 12 Tur, C 
17 13 30 No Key 4 26.23 St rip 12 Tur, C 
21 15 30 No Key 4 26.25 Strip 12 Tur, C 
21 15 30 No Key 4 26.25 Strip 12 Tur, C 
27 16 30 No Key 4 26.95 Strip 12 Tur, C 
.51 25 42 No Key 4 26.25 Strip 12 Tur, C 

2ODP4 16 20 Yes Ord 1 25 75 Strip It 'Fur, C 

No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 

RC 
BAR 
No 

RC 
RC 
RC 

No 
No 
No 
No 
No 
No 
No 
No 
No 

PJ 

PJ 
Ph 
Ph 
PJ 

PJ 
P.I 
PJ 
PJ 
RCS 
RCS 

No 
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 Conrac, Inc. 35M61; 35W61; 36B61; 36P61; 
Glendora, Calif. 37P61; 38M61; 381361; 39M61 

40M64; 40B64; 41B64; 41P64; 421'64 
61 
64 

21AP4 
24.AP4 

Yes 
Yes 

12 
12 

Tur, C 
Tur, C 

Fleetwood 600 2lAP4 or Not 
24AP4 Yes ;implied Tor, C 

45M67; 45P67 607 27 Yes U 'Fur. 0 
 - - .  - - . 

Crosley Div., 
Avco Mfg. Corp. 

EU-17TOL, -17TOLB, 
EU-17COL, -17COLli 385 No 17 13 5 18 Yes Ord 3 26.4 Int Cony 511 Sw No 

1325 Arlington St. EU-17TOLU, -17TOLBU, -17COLU 396 No 17 13.5 20 Yes Ord 3 26.4 lut Tune 51 i Sw No 

Cincinnati, Ohio EU-17TOM, -17T013, -17COM 
EU-21TOL, -91TOLB 

380 
386 

No 
No 

17 
21 

14 
13.5 

22 
18 

Yes 
Yes 

Key 
Ord 

4 
3 

26.4 
26.4 

Ex Cony 
Int Cony 

51 i 
51,4 

Con 
Sw 

No 
No 

EU-21TOLU, -21TOLBU 393 No 21 13 5 20 Yes Ord 3 26.4 Int Tune 54 Sw No 

EU-21COL, -21COLB 387 No 21 13.5 18 Yes Ord 3 26.4 Int Cony 10 Sw No 

EU-21COLU, -21COLBU 394 No 21 13.5 20 Yes Ord 3 26.4 Int Tune 10 Sw No 

EU-21CDB, -21CDM, -21CDN, 
EU-21C0B, -21COMA 381 No 21 14 22 Yes Key 4 26.4 Int Cony 10 Con No 

E1.1-21CDBU, -21CDMU, -21CDNIT. 
E I '-21COBU, -21COMU 390 No 21 14 25 Yes Key 4 96.4 Int Tune 10 Con No 

El .-21PDBU, -21PDMU 392 AM-FM 91 14 31 Yes Key 4 26.4 Int Tune 10 Con Ph 

E1 .-3000BU, -3000MU 388 No 30 23 34 Yes Key 4 26.4 Int Tune 10 Con No 

De Wald Radio & ET-170, GT-174 No 17 13.5 21 Yes Ord 3 25.75 Strip 63, Tur. C No 

TV Mfg. Co., Inc. ET-172 No 17 13.5 21 Yes Ord 3 25.75 Strip 10 Tur, C No 

35-15 57th Ave. ET-190, GT-201D No 20 13.5 21 Yes Ord 3 25.75 Strip 10 Tur, (' No 

Long Island City, N. Y. ET-200 No 20 13.5 21 Yes Ord 3 25.75 Strip 63/2 Tur, C No 

(;T-210 No 21 13.5 21 Yes Ord 3 25.75 Strip (1!,j Tur, C No 

UT-211 No 21 13.5 21 Yes Ord 3 25.75 Strip 10 Tur, C No 
, 

Allen B. DuMont Devon RA-160 
, 
17104 16 26 Yes Gate 4 45.75 Strip 6 Tur, C PJ 

Laboratories, Inc., 
35 Market Street, 
East Paterson, N. J. 

Banbury, Flanders, Whitehall, 
Wickford, Wimbledon 
Banbury, Dynasty, 
Newbury, Somerset 
Clinton 

RA-162A 

RA-162B 
RA-164 

21KP4A 

21KP4A 
171IP4 

16 

16 
14 

26 

27 
21 

Yes 

Yes 
Yes 

Gate 

Gate 
Key 

4 

4 
3 

45.75 

45.75 
25.75 

Strip 

Strip 
Strip 

10 

10 
5 

Tur, C 

Tur, C 
Tur, C 

PJ 

PD, PJ 
No 

Beverly, Milford,3 Ridgewood. 
Shelburne, Wakefield RA-165 21FP4A 14 21 Yes 

, 
Key 3 25.75 Strip 10 Tur. C No 

Electro Technical Industries Telekit 19C-Universal 19C 17-21 16 16 Yes Ord 3 25.75 Ex Cony 4x6 Sw No 

1432 N. Broad St., Phila. 21, Pa. 

Emerson Radio 711 120164B No 21 15 22 Yes Ord 3 45.75 Strip 6 Tur, C 
' 

P.1 

& Phono. Corp. 718 120163D No 17 14 22 Yes Ord 3 45.75 Strip 6 Tur, ( No 

Ill 8th Ave., 719 120163D No 17 14 22 Yes Ord 3 45.75 Strip 12 Tur, C No 

New York 11, N. Y. 720 120169B No 91 15 23 Yes Ord 3 45.75 Strip 12 Tur, (.: PJ 

721 120166D No 17 14 23 Yes Ord 3 45.75 Strip 6 Tur, C No 

723 120164B No 21 15 22 Yes Ord 3 45.75 Strip 6 Tur, C PJ 

727 120168D No 17 14 23 Yes Ord 3 45.75 Strip 6 Tur, C No 

731 120167D, 120152B AM 17 14 23 Yes Ord 3 45.75 Strip 6 Tur, C Cl, Ph 

733 120169F, 120152F AM 21 15 e5 Yes Ord 3 45.75 Strip 6 Tur, C Ph 

736 120171B No 21 15 23 Yes Ord 3 45.75 Strip 6 Tur, C PJ 

0. - 
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Fads Radio & 
Electric Co., Inc. 
525 Main St., 
Belleville, N. J. 

21C2 
21T, 21TF3M 
24T2, 24T2BM 

- 
215C 
DL21T, DL21TBM 

17C2, 17C2BM, 
17C4 
17T6, 17T6BM, 
17T9, 17T9BM 

173T, 173TBM, 
175C, 175CBM, 
177CD 

No 

No 
No 
No 
No 

No 
No 
No 

1713P4 or 
17RP4 
17BP4 or 
17RP4 
2lAP4 
2lEP4 
24AP4 

17I3P4 or 
17RP4 
21 AP4 
2lEP4 

13 

13 
16 
16 
16 

13 
16 
16 

21 

21 
21 
21 
21 

20 
21 
21 

Yes 

Yes 
Yes 
Yes 
Yos 

Yes 
Yes 
Yes 

Ord 

Ord 
Ord 
Ord 
Ord 

Ord 
()rd 
Ord 

3 

3 
3 
3 
3 

3 
3 
3 

26.1 

26.1 
26.1 
26.1 
26.1 

26.1 
26.1 
26.1 

Strip 

Strip 
Strip 
Strip 
Strip 

Strip 
Strip 
Strip 

10 

6 
10 
6 
8 

6 
10 
6 

Tur, C 

Tur, C 
Tur, C 
Tur, C 
Tut, C 

Tur, C 
Tur, C 
Tur, C 

No 

No 
No 
No 
No 

No 
No 
No 

Firestone Tire and 13-G-107 700140 No 2OCP4 13 90 Yes Ord 3 25 .7 Ex Cony 5 Sw No 
Rubber Co. 13-G-109 700104 No 171IP4 12 20 Yes Ord 3 25 . 7 Ex Cony 8 Sw No 
Akron, Ohio 13-G-109A 700104 No 17HP4 12 20 Yes Ord 3 25.7 Ex Cony 5 Sw No 

13-G-110 MS31C A No 21M P4 16 23 Yes Key 3 26.2 Strip 8 Tur, C No 
13-G-114 81700 No 1711P4 12 20 Yes Ord 3 95.7 Ex Cony 5 Sw No 
13-G-115 MS31C A No 21111P4 16 23 Yes Key 3 26.2 Strip 6 Tur, C No 
13-G-116 MS31C A No 21MP4 16 23 Yes Key 3 96.2 Strip 6 Tur, C No 
13-G-117 817D1 No 171IP4 12 20 Yes Ord 3 25.7 Ex Cony 8 Sw No 
13-G-119 MS31C A No 21 M P4 16 23 Yes Key 3 20.2 Strip 12 Tur, C No 
13-G-120 MS31C A 21 N1P4 16 23 Yes Key 3 26.2 Strip le Tur, C No 
13-G-121 82001 AM-FM 20HP4A 14 26 Yes Ord 3 25.7 Ex Cony 8 Sw No 
13-G-122 82001 No 2OCP4 14 21 Yes Ord 3 25 . 7 Ex Cony 10 Sw No 
13-G-124 82000 No 20HP4A 14 21 Yes Ord 3 25 7 Ex Cony 5 Sw No 
13-G-125 81700 No 171-1P4 13 21 Yes Ord 3 25.7 Ex Cony 5 Sw No 
13-G-126 82001 AM-FM 21 14 26 Yes Ord 3 25 1 Ex Cony 8 Sw No 

General Electric Company 17C125 E No 17BP4A 14-16 20 Yes Spec. 3 45 .75 lot Cony (3) 8 Sw No 
Receiver Department 17T10, 17T11, 17T12 A/K No 17BP4A 13 20 Yes Spec. 3 45.75 Int Cony (3) 5Vi Sw No 
Electronics Park 20C106 A/K No 20CP4A 13 20 Yes Spec. 3 45 .75 Int Cony (3) 12 Sw No 
Syracuse, N. Y. 20C107 E No 20CP4A or Spec. 3 45.75 Int Cony (3) 10 Sw No 

20DP4A 14-16 20 Yes 
21C200 A/K No 21EP4B 13 20 Yes Spec. 3 45 .75 Int Cony (3) 12 Sw No 
21C201, -202, -206, -208U, E No 21EP4B 16 20 Yes Spec. 3 45.75 Int Cony (3) 12 Sw No 
21214,'21TIC 

. 21C204, 21C208, 21T1 E No 21 EP4A 16 20 Yes Spec. 3 45.75 Int Cony (3) 12 Sw No 
21T2,)1T4, 21T5 A/K No 21EP4B 13 20 Yes Spec. 3 45.75 Int Cony (3) 534 Sw No 

Hoffman Radio Corp. 7M103. 713104, 7P104 190 No 17 13.5 24 Yes Key 4 25 5 Strip 516 Tie, C No 
6200 S. Avalon 7M109, 713110, 7P111 200 No 17 13.5 18 Yes Ord 3 26.25 Strip 5 Tur, C No 
Los Angeles, Calif. 7M10013, 7B110B. 7P111B 910 No 17 16 18 Yes Ord 3 20 . 25 St rip 5 Ttlr, C No 

7M112, 7B113, 7P114 202 No 17 15.5 18 Yes Ord 3 26.25 Strip 5 Tur, C No 
7M112B. 7B113B, 7P114B 212 No 17 16 18 Yes Ord 3 26.25 Strip 5 Mir, C No 
7M302, 78104. 7P304 190 No 17 13.5 24 Yes Key 4 95.5 Strip 516 Tur, C No 
201101F, 2013102F 194 No 20 13.5 24 Yes Key 4 25.5 Strip 5 Tur, C No 
21M106, 21B107, 21P108 191 No 21 13.5 24 Yes Key 4 25.5 Strip 516 Tur; C No 
21M118, 2113119, 21P120 198 No 21 16 25 Yes Key 4 45.75 Strip 5PM Tur, C Tun 
21M121, 218122, 21P123 211 No • 21 16 18 Yes Ord 3 26.25 Strip 5 Tur, C No 
21M300, 2113301 191 No 21 13.5 24 Yes Key 4 25.5 Strip 516 Tur, C No 
21M305, 2113306, 21P307 201 No 21 15.5 18 Yes Ord 3 26.25 Strip 8 Tur, C No 
21M308, 2113309, 21P310 196 No 21 16 24 Yes Key 4 45.75 Strip 518 Tur, C No 
21M311, 2111312, 21P313 198 No 21 16 25 Yes Key 4 45.75 Strip 5PM Tur, C Tun 
21M503, 2113504, 911'505 191 No 21 13.5 24 Yes Key 4 25.5 Strip 5ts Tur, C No 
21M506, 2111507, 21P508 211 No 21 16 18 Yes Ord 3 26.25 Strip 5 Tur, C No 
21M700, 2111701, 211'702 196 No 21 16 24 Yes Key 4 45.75 Strip 5 Tur, C No 
21M703, 218704, 41P705 198 No 21 16 25 Yes Key 4 45.75 Strip 6 Tur, C No 
21M900, 2113901, 21P902 192 AM-FM 21 13.5 33 Yes Key 4 25 5 Strip 12 Tur, C Ph 
21M903, 2113904, 211'905 213 No 21 16 20 Yes Ord 3 26.25 Strip 8 Tur, C No 
27M709. 2714710, 21P711 197 No 27 21 30 Yes Key 4 45.75 Strip 518 Tur, C No 
21M906B, 211190711. 21P908B 199B AM-FM 21 21 24 Yes Key 4 45.75 Strip 518 Tur, C Ph 
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[ndustrial Television, Inc. IT-76R 1376 No 20 14 Yes Strip 8 Tur No 
169 Lexington Ave., Clifton, N. J. _ IT-82R No No 20 16 No Strip 14 Tur RC, Corn 

Jackson Industries Inc. 17XC, 217C 317A No 17 13.5 20 Yes Key 3 95.75 Strip 6 Tur,C7 No 
500 E. 40th Street 17XT, 217T, 277T 317A No 17 13.5 20 Yes Key 3 25.75 Strip 4x6 Tur,C7 No 
:IhiCago 15, Ill. 20XC, 220C 320A No 20 13.5 20 Yes Key 3 2,5.75 Strip 6-8 Tur.( 7 No 

20X T, 377T 320A No 20 13.5 20 Yes Key 3 25.75 Strip 4x6 Tur,( ‘7 N ) 
eer, 477T 321A No 21 13.5 20 Yes Key 3 25.75' Strip 4x6 Tur,C7 No 
317C 317A AM 17 13.5 20 Yes Key 3 25.75 Strip 6 Tur,C7 No 
320C 320A AM 20 13.5 20 Yes Key 3 25.75 Strip 4x6 Tur.C7 No 
321C 321 AM 21 13.5 20 Yes Key 3 25.75 Strip 6-8 Tur.C7 No 
621C 321 AM-FM 21 13.5 20 Yes Key 3 25.75 Strip 6-8 Tur,C7 No 

Jewel Radio Corp. 17TW7 TV7 No 17 15.5 21 Yes. Ord 3 26.0 Strip 5 Tur,C7 PJ, VIII3 
/110 Passaic Ave. 20CW7, 20TW73 TV7 No 20 15.5 21 Yes Ord 3 26.0 Strip 10 Tur.C7 PJ, VHB 
E. Newark, N. J. 21CW7, erw73 TV7 No 21 15.5 21 Yes Ord 3 26.0 Strip 10 Tur,C7 PJ, VHB 

620CW7, TV7 No 21 15 . 5 21 Yes Ord 3 26.0 Strip 6 Tur,C7 PJ, VHB 
621CW7 TV7 No 21 15.5 21 Yes Ord 3 26.0 Strip 6 Tur.C7 PJ, VH15 

-- 
Kaye- Ilalbert Corp. None 2531)X 20-24 16 24 No Key 3 

.------
25 Strip 12 Tur, C RC 

5623 Easthams Dr. None 243 20-24 16 24 Yes Key 3 25 Strip 12 Tor, C RC 
:"..'ulver City, Calif. _. 

I. H. Keeney & Co., Inc. 22F17TMX 0
0
0
0
0
0
0
0
0
 

Z
Z
Z
Z
Z
Z
Z
Z
Z
 
 

No 17 11 . 5-13.5 20 Yes Key 3 26.75 Strip 5 Tur, C 

Z
Z
Z
Z
Z
Z
 Z
' 
Z
 

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 

2600 West 50th St. 22F21TMX No 21 11 . 5-13 .5 20 Yes Key 3 26.75 Strip 8 Tur, C 
L'.hicago 32, Ill. C-17TM 14 No 17 11 . 5-13 .5 18 Yes Ord 3 26.75 Strip 5 Tur 

C-21TM 14 No 21 11.5-13.5 18 Yes Ord 3 26.75 Strip 5 • Tur 
C-21CM 14 No 21 11.5-13.5 18 Yes Ord 3 26.75 Strip 8 Tur 
K-17TM No 17 11.5-13.5 18 Yes Ord 3 26.75 Strip 5 Tur 
K-17CM No 17 11.5-13 5 18 Yes Ord 3 26.75 Strip 8 Tur 
K-21TM No 21 11.5-/3.5 18 Yes Ord 3 26.75 Strip 5 Tur 
K-21CM No 21 11.5-13.5 18 Yes Ord 3 26.75 Strip 8 Tur 

Lion Manufacturing Corp. 21537 537 No 21 14 21 Yes Ord 3 26.4 Strip 6 Tur, C RC 
1640 Belmont Ave., Chicago 18, Ill. 21638, 21739, 21840 537 No 21 14 21 Yes Ord 3 26.4 Strip 10 Tur, C RC 

Fhe Magnavox Co. 
Fort Wayne, Indiana 

MV45L (Normandy) CT341K, -351J, 
-3621.17 No 21 14 21 Yes Key 3 25.75 Int Cony 

_____............ 

12 Sw No 
MV68L (French Provincial) CT342K, -352.1 AM-FM 21 14 31 Yes Key 3 25.75 Int Cony (2) 12 Sw Ph 
MV9OL (Wedgewood) CT342K, -352.1 AM-FM 21 14 31 Yes Key 3 25.75 lot Cony 12 Sw Ph 
MV91L (Wedgewood) CT346K, -353J AM-FM 21 14 24 Yes Key 3 25.75 lot Cony 12 Sw Ph 

' MV1121.. (Belvedere) CT352J AM-FM 21 14 31 Yes Key 3 25.75 lot Cony (2) 12 Sw Ph 
MV93L (Belvedere) CT363L, -373M AM-FM 21 14 31 Yes Key 3 45.75 Int Cony (2) 12 Sw Ph 
MV94L (French Provincial) CT352J, -362 17, 

-373M 17 AM-FM 21 14 31 Yes Key 3 25.75 lot Cony (2) 12 Sw, C Ph 
MV1OOL (Contemporary) CT341K, -351J No _ 21 14 21 Yes Key 3 25.75 lot Cony 12 Sw No 
MV102L (Empire) 
MV103L (Holiday) 

CT341K, -351J, 
-3621.17. -372M 17 ,No 21 14 21 Yes Key 4 25.75 lot Cony 12 Sw No 

MV104H (Envoy) CT347K, -357K No 20 14 21 Yes Key 3 25.75 Int Cony 8 Sw No 
MV106L (Constellation) CT341K, -351J, 

1 

S
O
I
N
 0
1
1
1
3
3
1
3
 
0
1
0
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U
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The Magnavox Co. (Continued) MV107L (Playhouse) 
MV108L (Cosmopolitan) 
MVIIOM (International) 

-3621. 17,-370ln 
C'F362L, -372M 
CT358A 

No 
No 
No 

21 
21 
27 

14 
14 
20 

41 
21 
27 

Yes 
Yes 
Yes 

Key' 
Key 
Key 

3 
3 
4 

25 . 75 
45 . 75 
45 .75 

Int Cony 
Int Cony 
Int Cony 

12 
12 
12 

Sw, C 
Sw, C 
Sw, C 

No 
No 
Ph 

Majestic Radio & Television 
Division of the Wilcox Gay Corp. 
70 Washington St. 
Brooklyn 1, N. Y. 

177'20, 17T21 
17C30, 17C31 
21 
21C80, 21C81, 211)40, 21D41, 
21D50, 21D51, 21F90, 21F91 
21F88, 21F89, 32, 33 
21P60, 21P6I 

Series 106 
Series 106 
Series 106 

Series Ill 
Series 108 
Series 110 

No 
No 
No 

No 
No 
AM-FM 

17 
17 
16 

21 
21 
21 

13 
13 
13 

14 
13 
14 

19 
19 
19 

19 
19 
19 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Ord 
Ord 
Ord 

OM 
OM 
OM 

3 
3 
3 

3 
3 
3 

24.75 
24.75 
24.75 

24.75 
24.75 
24.75 

Strip 
Strip 
Strip 

Strip 
Strip 
Strip 

6 
10 
6 

10 
10 
10 

Tur 
Tur 
Tur 

Tur, C 
Tur 
Tur, C 

No 
No 
No 

No 
No 
Ph 

21P62, 21P63 Series 110 AM-FM 21 14 19 Yes Ord 3 24.75 Strip (2) 10 Tur, C Ph 
21T20, 21T21, 21T22, 21Tts Series Ill No 21 14 19 Yes OM 3 24.75 Strip o Tur, C No 
22, 30 Series 106 No 17 13 19 Yes OM 3 24.75 Strip 6 Tur No 
24, 25 Series 108 No 20 18 19 Yes Ord 3 24 . 75 Strip 10 Tur No 
26, 27 Series 108 No 20 13 19 Yes Ord 3 24.75 Strip 6 Tur No 
34, 35, 36 Series 108 No 21 13 19 Yes OM 3 24.75 Strip 6 Tur No 

Mars Television 

._...4. 

Dartmouth, Regencyle 

-- 

630 FM7 20-21 13 .5 32 No Key 4 26 . 25 Strip 10-12 Tur or 
112-33 Colonial Ave. Int Tun7 Con7 PJ 
Corona, L. I., N. Y. Dorset, Mandarin, Miami 630 FM7 20-21-24 13.5 32 No Key 4 26.25 Strip 10-12 Tur or 

IntConv7 Con7 PJ, Ph7 
Hampton, Versailles 630 FM7 20-21 18 . 5 32 No Key 4 26 . 25 Strip 10 Tur or 

IntConv7 Con7 PJ 
Pasadena 630 FM7 20 13.5 32 No Key 4 26.25 Strip 10 'Fur or 

IntConv7 Con7 PJ 
Riviera 630 FM7 20 13.5 32 No Key 4 26 .25 Strip (2) 5x7 Tur or 

IntConv7 , 
Con7 PJ, Ph7 

Mattison Television & Radio Corp. 
893 Broadway, 
New York 3, N. Y. 

Ambassador (17X-BB-6AB, 
21X-BB-6AB, 27X-B13-6A11) 
Berkshire (21X-BE-6A), 
Dorcrest (21X-D0-6A), 
Heritage (21X-HE-6A) 

630-OAR 

630-6A 

No 

No 

17, 21, 27 

21 

15-16 

15 

32 

30 

No 

Ne 

Key 

Key 

4 

4 

25.75 

25 .75 

Strip 

Strip 

12 

12 

Tur, C 

Tur, C 

Ph 

Ph 
Cathay (20X-CC-6A), 
Continental (20X-CFO-OA), 
Diplomat (20X-CFDD-6A) 630-6A No 20 15 30 No Key 4 25 . 75 Strip 12 Tur, C Ph 
Chinese Quadrille 
(17X-CF00-6A, 21X-CF00-6A) 
Quadrille 
(17X-CF0S-6A, 21X-CF0S-6A) 630-6A No 17-21 15 No Ph 
Riviera 
(21X-R1-6A, 27X-R1-6AB) 630-6AB No 21-27 15-16 32 No Key 4 25.75 Strip 12 Tur, C Ph 
Silver Rocket 630 630-6A No 17,20,21,24 15 29 No Key 4 25.75 Strip 12 Tur, C Ph 
Silver Rocket 630 630-6AB No 17,20,21,24 15 31 No Key 4 25.75 Strip 12 Tur, C Ph, TB 

John Meck Industries JM7I7C 9032 No I7HP4 12.5 20 Yes Ord 4 26.1 Strip 8 Tur No 
Plymouth, Ind. JM720C 9032 No 20HP4 12.5 20 Yes Ord 4 26.1 Strip 8 Tur No 

JM721C 9032 No 2111'4 12.5 20 Yes OM 4 26.1 Strip 8 Tur No 
MM6I6T 9033 No 1711P4 12.5 19 lies Ord 3 26.1 Strip 5 Tur No 

Midwest Radio & Television Corp., N-20 BT-20 AM-FM 20 14 24 Yes Key 4 25 .75 12ED Sw No 
901-911 Broadway NC-20 BT-20 AM-FM 20 14 24 Yes Key 4 25 . 75 I2ED Sw 3PI 
Cincinnati 2, Ohio NV-20 CV-20 No 20 14 24 Yes Key 4 25.75 Sw No 

Mitchell Manufacturing Company T-172 MR No 17TP4 14.1 19 Yes Ord 3 26.4 
— 
Strip S Tur No 

2525 Clybourn Avenue T-212 MS No 21MP4 14.1 19 Yes Ord 3 26.4 Strip 8 Tur No 
Chicago 14, Ill. 
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Motorola, Inc., 
4545 Augusta Blvd., 
Chicago, Ill. 

17E13 

17K14, 17K15 

17K16 

17T11, 17T12 

17T13 

21C1 

21F2, 21E3 

21K4, 21K5, 21K6, 21K7 

21T3 

21T4 

21T5 

27K1 

Ch
as

si
s 
N
u
m
b
e
r
 

e 
ci? 

TS408 

TS408 

TS408 

TS408 

TS419 

TS292 

TS292 

15292 

TS501 

TS324, TS292 

TS324 

T.S601 

AM 

No 

No 

No 

No 

No 

AM-FM 

No 

No 

No 

No 

No 

17 

17 

17 

17 

17 

21 

21 

21 

21 

21 

21 

27 

e 

16 

16 

16 

16 

16 

18 

18 

18 

18 

18 

18 

20 

E 

17 

17 

17 

17 

16 

17 

17 

17 

17 

17 

17 

18 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Ord 

Ord 

Ord 

Ord 

Ord 

Ord 

Ord 

Ord 

Ord 

Ord 

Ord 

Ord 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

U.
H.
F.

 T
u
n
i
n
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IntTun& 
Ex Cony 
IntTun& 
Ex Cony 
IntTun& 
Ex Cony 
IntTun& 
Ex Cony 
IntTun& 
Ex Cony 
IntTun& 
Ex Conv 
IntTun& 
Ex Cony 
IntTun& 
Ex Cony 
IntTun& 
Ex Cony 
IntTun& 
Ex Cony 
IntTun& 
Ex Cons, 
IntTun& 
Ex Cony 

Sp
ea
ke
r 

Si
ze
 (

In
) 

10 

6 x 9 

6 

6 

6 

10 

10 

6 

6 

6 

10 

Sw. C Ph 

Sw, C No 

Sw, C No 

Sw, C No 

Sw No 

Sw, C No 

Sw, C Ph 

Sw, C No 

Sw, C No 

Sw, C No 

Sw, C No 

Sw, C No 

Muntz T.V. 
1735 Belmont Ave., 
Chicago, Ill. 

2055 
2158A, 2159A, 2162A3 
2763A, 2765A 

17B2 
17116 
17B8 

No 
No 
No 

20CP4A 
21EP4A 
27NP4A 

16 
16 
18 

17 
17 
18 

Yes 
Yes 
Yes 

Ord 
Ord 
Ord 

3 
3 
3 

22 
22 
22 

Strip 
Strip 
Strip 

5% 
10 
10 

Sw No 
Tur, C No 
Tur, C No 

Olympic Radio & Television 
Olympic Bldg. 
Long Island City, N. Y. 

17C44 
17K32 
17K41, 17K42 
17T34 
17T40, 17T48 
20C45, 20052 
20053, 20D29, 20T463, 20T473 
20K43 
21D29, 21T273 
21K26 

TK 
TG 
TK 
TG 
TK 
TL 
TL 
TL 
TH 
TH 

No 
AM 
AM 
No 
No 
No 
No 
AM 
No 
AM 

171IP4 
1711P4 
1711 P4 
17HP4 
171IP4 
20HP4A 
2011P4A 
20HP4A 
21AP4 
21AP4 

15 
14 
15 
14 
15 
15 
15 
15 
15 
15 

19 
27 
19 
22 
19 
19 
19 
19 
22 
22 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Ord 
Ord 
Ord 
Ord 
Ord 
Ord 
Ord 
Ord 
Ord 
Ord 

3 
4 
3 
4 
3 
3 

3 
4 
4 

26.25 
95.75 Strip 
26.25 Strip 
25.75 Strip 
26.25 Strip 
26 . 25 Strip 
26.25 Strip 
26.25 Strip 
25.75 Strip 
25.75 Strip 

10 
10 
10 
5 

10 
10 
10 
10 
10 

Tur, C CI 
Tur, C Ph 
Tur, C Ph 
Tur, C No 
Tut C No 
Tur, C Cl 
Tur, C No 
Tur, C Ph 
Tur, C No 
Tur, C Ph 

Pacific Mercury Television 
Mfg. Corp. 
5955 Van Nuys Blvd. 
Van Nuys, Calif. 

2081 
2113, 2115 
2116, 2117, 4421 
2152 
2181 
2192 
2401 
4317 
4320 
4721 

150-4 
150-81 
150-81 
150-81 
150-61 
150-10 
150-51 
150-9 
150-15 
150-10 

AM 
No 
No 
No 
AM 
AM 
No 
No 
No 
AM 

2OCP4 
2lMP4 
2lMP4 
21MP4 
<21MP4 
21MP4 
24AP4 
17HP4 
201l P4 
2lMP4 

15 
15 
15 
15 
15 
15 
15 
14 
15 
15 

23 Yes Key 
21 Yes Key 
21 Yes Key 
21 Yes Key 
23 Yes Key 
23 ¡les Key 

Yes ¡ Key 
21 ¡ Yes Key 
21 Yes Key 
23 Yes ' Key 

3 

3 
3 
3 
3 
3 
i3 

3 

26.1 Strip 
26.1 Strip 
26.1 Strip 
26.1 Int Cony 
26 . 1 Strip 
26.1 Strip 
26.1 Strip 
26.1 Strip 
26.1 Strip 
26.1 Strip 

8 
8 
5 
10 
8 
10 
5 
5 
5 

Tur Ph 
Tur, C No 
Tur, C No 
Tur, C No 
Tut, C Ph 
Tur, C Ph 
Tur, C No 
Tur No 
Tur, C No 
Tur, C No 

1 



'
A
a
v
n
N
v
r
 

Packard-Bell Co. 
12333 Olympic Blvd. 
Los Angeles 64, Calif. 

2721 Sup. Dlx. 
2722 
2723 Std.,2724 
2723 Dlx. 
2921 
2922 

2720 
2720 
2710 
2710 
2921 
2922 

No 
No 
No 
No 
AM 
AM 

21 
24 
21 
21 
21 
24 

15 
15 
15 
15 
15 
15 

27 
27 
27 
e 
29 
29 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Key 
Key 
Key 
Key 
Key 
Key 

4 
4 
4 
4 
4 
4 

25.0 
25.0 
25.0 
95.0 
25.0 
25.0 

Strip 
Strip 
Strip 
Strip 
Strip 
Strip 

10 
10 
6 
10 
10 
(2) 6x9 

Tur, C 
Tur, C 
Tur, C 
Tur, C 
Tur, C 
Tur, C 

PJ, CJ 
PJ, CJ 
PJ, CJ 
Pi, CJ 
Ph 
Ph 

Philharmonic Radio & TV 
235 Jersey Ave. 
New Brunswick, N. J. 

817 
920 
921 

No 
No 
No 

17BP4 
20CP4 
21 EP4 

12 
12 
12 

19 
19 
19 

Yes 
Yes 
Yes 

Ord 
Ord 
Ord 

3 
3 
3 

25.75 
25.75 
25.75 

Strip 
Strip 
Strip 

5 
5 
5 

Sw, 
Tur, C 
Tur, C 

PJ 
PJ 
Pi 

924 No 24AP4 12 19 Yes Ord 3 25.75 Strip (2) 8 Tur, C Pi 
8117 No 17BP4 12 19 Yes Ord 3 25.75 Strip 8 Sw PJ 
9120 No 2OCP4 12 19 Yes Ord 3 25.75 Strip 8 Tur, C PJ 
9121 No 2lEP4 12 19 Yes Ord 3 25.75 Strip 8 Tur, C PJ 
9820 No 2OCP4 12 19 Yes Ord 3 25.75 Strip 10 Tur, C PJ 
9821 No 2lEP4 12 19 Yes Ord 3 95 75 Strip 10 Tur, C PJ 
9821 Decorator models No 21 EP4 12 19 Yes Ord 3 25.75 Strip (2) 8 Tur, C PJ 

Philmore Manufacturing Co., Inc. CP 731D No 17-24 15 31 No Key 4 25.75 Strip 12 Tur, C P.1 
113 University Place CP 731S No 17-24 15 30 No Key 4 25.75 Strip 12 Tur, C PJ 
New York, N. Y. 

Radio Craftsmen, Inc. 
4401 N. Ravenswood 

171IP4, 
21FP4A or 

- - 

Chicago 40, Ill. C202 None No HBP4A 16 27 No Key 4 26.1 Strip None Tur, C No 

Raytheon Television and M-1733A 17T1 No 17HP4 12.5 18 Yes Ord 3 25 UHFT 5 Con, C No 
Radio Corporation M-1734A 17T2 No 17HP4 12.5 20 Yes Ord 3 25 Int Tune 5 Con, C No 
5927 West Dickens Ave. C-1735A 17T1 No 171IP4 12.5 18 Yes Ord 3 25 UHF!' 6 Con, C No 
Chicago, Ill. C-1736A 17T1 No 171IP4 12.5 18 Yes Ord 3 25 UHF!' 6 Con, C No 

M-2107A 21T1 No 21FP4A 12.5 18 Yes Ord 3 25 UHF!' 5 Con, C No 
C-2108A 21T1 No 21FP4A 12.5 18 Yes Ord 3 25 UHF!' 10 Con, C No 
C-2109A 21T2 No 21FP4A 12.5 20 Yes Ord 3 25 Int Tune 10 Con, C No 
C-2110A 21T1 No 21 FP4A 12.5 18 Yes Ord 3 25 UHF"I' 10 Con, C No 
C-2111A 21T1 No 21FP4A 12.5 18 Yes Ord 3 25 UHF!' 10 Con, C No 
C-2112A 21T3 AM 21FP4A 17.5 29 Yes Key 4 25 Int Tune 10 Con, C No 
C-2113A 211'3 AM 21FP4A 17.5 29 Yes Key 4 25 lut Tune 10 Con, C No 
C-2114A 21T3 AM 21FP4A 17.5 29 Yes Key 4 25 Int Tune 10 Con, C No 
C-2115A 21T8 AM 21FP4A 17.5 29 Yes Key 4 25 lut Tune 10 Con, C No 
C-2116A 21T8 VHF-AM 21FP4A 17.5 29 Yes Key 4 25 Int Tune 10 Con, C No 
RC-2117A 21T8 AM 21FP4A 17.5 29 Yes Key 4 25 Int Tune 10 Con, C No 
C-2118A 21T3 AM 21FP4A 17.5 29 Yes Key 4 25 Int Tune 10 Con, C No 

RCA Victor Division 17T200 Shelley KCS72 No 17QP4 13.6 23 Yes Key 3 21 Ex Cony 5 

r
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  CID ti) CID (1] CID CID CID CID CI) (i) 

 

PJ 
Radio Corporation of America 17T201 Hadley KCS72 No 17QP4 13.6 23 Yes Key 3 21 Ex Cony 5 PJ 
Camden, N. J. 17T202 Kentwood KCS72 No 17QR4 13.6 23 Yes 4ey 3 21 Ex Cony 5 PJ 

17T211 Ashton KCS72 No 17QP4 13.6 23 Yes Key 3 21 Ex Cony 8 PJ 
17T220 Albury KCS72 No 17QP4 13 . 6 23 Yes Key 3 21 Ex Cony 8 PJ 
17T250DE Brett KCS74 No 17QP4 15 .0 23 Yes Key 4 41 Ex Cony, X 8 PJ 
I 7T401DE Ainsworth KCS74 No 17QP4 15.0 23 Yes Key 4 41 Ex Cony, X 12 PJ 
21T207 Crandall KCS72A No 21AP4 13 . 6 23 Yes Key 3 21 Ex Cony 8 PJ 
21T208 Lambert KCS72A No 21AP4 13.6 23 Yes Key 3 21 Ex Cony 8 PJ 
21T217 Brookfield KCS72A No 21AP4 13.6 23 Yes Key 3 21 Ex Cony 8 PJ 
21T218 Lansford KCS72A No 21AP4 13.6 23 Yes Key 3 21 Cx Cony 12 PJ 
21T227 Lindale KCS72A No 21AP4 13.6 23 Yes Key 3 21 Ex Cony 12 PJ 
21T228 Brandon KCS72A No 21AP4 13.6 23 Yes Key 3 21 Ex Cony 12 PJ 
21T229 Belgrove KCS72A No 21AP4 13.6 23 Yes Key 3 21 Ex Cony 8 PJ 
21T1.59DE Selfridge KCS68F No 21AP4 17.5 25 Yes Key 4 41 Ex Cony, X 8 Pi 
21T165DE Meredith KCS68F No 21AP4 17.5 25 Yes Key 4 41 Ex Cony, X 12 PJ 
21T166DE Farrington KCS68F No 21AP4 17 5 25 Yes Key 4 41 Ex Cony, X 12 PJ 
21T174DE Bancroft KCS68F No 21AP4 17.5 25 Yes Key 4 41 Ex Cony, X 12 Pi 
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RCA Víctor Division (Continued) 

Regal Electronics Corp. 
603 West 130th St. 
New York 27, N. Y. 

Scott Radio Labs. 
Plymouth, Ind. 

Sentinel Radio Corporation 
2100 Dempster Street 
Evanston, Illinois 

Setchell-Carlson, Inc. 
New Brighton, Minn. 

Shaw Television Corp. 
195 Front St., 
Brooklyn 1, N. Y. 

Sheraton Television Corp. 
370 7th Ave. 
New York 1, N. Y. 

Harold Shevers, Inc. 
123 W. 64th St. 
New York City 23, N. Y. 

21T175DE Benton 
21T176DE Suffolk 
21T177DE Donley 
21T178DE Rockingham 
21T179DE Clarendon 
211'242 Wetland 
21'1'244 Penfield 
21T197DE Sunderland 

17C", 17H11, 17T3," 
2001, 201r3, It 
21C", 21H 11, 211'3,11 

817TU-817CU 
820TU-820CU 

1510TA 

924XW 
1000XTC 

1U454TM 
1U455TM, -TB 
14'456CM, -CB, IU457CM, -CB 
117458TM 
1U459TM, -TB 
1U460CM, -CB, IU461CM, -CB, -FP 
11:462CM, 1U463CM, -CB 

53.531 
53WII, 531WR, 5301, 5302 

221, 1521, 2021, 2221, 2321, 
2421, 2621, 3021, 3221, 
3421. 3.521, 3621, 3721 
221, 1521, 2021, 2241, 2321, 
2441, 2621, 3021, 3221, 
3421, 3521, 3621, 3721 
2724, 2824 
2724, 2824 

17MT20 
21BT10, 21MT10 
2IBC10, 21BD10, 21MCIO, 21MD10 
27MC10, 27MDIO 
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KCS68F No 
KCS68F No 
KCS68F No 
KCS68F No 
KCS68F No 
KCS721:11 AM 
KCS72D2 AM-FM 
KCS68H AM-FM 

CH-20-98 No 
CH-20-98 No 
CH-20-98 No 

9030 No 
9030 No 

9029 AM-FM 

9031 No 
9031 AM-FM 

132 
152 

224X 

224XR5 
224X 
224XR5 

530-DX 
530-DX 
530-DX 
530-DX 

B2178 
P217 
24'78 
3188 
3198 
3e38 

No 
No 
No 

No 
AM 

No 

AM-FM 
No 
AM-FM 

No 
No 
No 
No 

21AP4 
21 AP4 
21AP4 
21AP4 
21AP4 
21AP4 
21AP4 
21AP4 

17 
20 
21 

17HP4 
20H P4 or 
21 FP4 
2OHP4 or 
2IFP4 
2.1AP4 
24A1)4 

17HP4 
21FP4A 
21 FP4A 
1711P4 
21FP4A 
21FP4A 
27EP4 

21 FP4A 
21 FP4A 

MP4 

2lMP4 
24AP4 
24AP4 

17 
21 
21 
27 

e 

o 
17.5 
17.5 
17.5 
17.5 
17.5 
13.6 
13.6 
17.5 

12.5 
14 
14 

12.5 

12.5 

12 . 5 
16.5 
16.5 

15 
15 
15 
15 
15 
15 
17 

15 
15 

15 

15 
15 
15 

14 
14 
14 
18 

17-21 12-14 
8AP4 8 
17 9 
21 14 
21 12 
21 14 

5 

25 
25 
25 
25 
2.5 
29 
33 
34 

20-21 
20-21 
20-21 

20 

20 

20 
20 
20 

18 
18 
18 
26 
26 
26 
19 

22 
25 

23 

28 
23 
28 

93 
23 
23 
32 

17 
17 
27 
18 
19 
23 

111 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 

No 

No 
No 
No 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Key 
Key 
Key 
Key 
Key 
Key 
Key 
Key 

Ord 
Ord 
Ord 

Ord 

Ord 

Ord 
Ord 
Ord 

Ord 
Ord 
Ord 
Key 
Key 
Key 
Ord 

Key 
Key 

Ord 

Ord 
Ord 
Ord 

Key 
Key 
Key 
Key 

Ord 
Ord 
Ord 
Ord 
Ord 
Ord 

e, 

d 

4 
4 
4 
4 
4 
3 
3 
4 

ell 

en 

ell 

4 

4 

4 
4 
4 

3 
3 
3 

4 
4 
4 
3 

4 
4 

3 
3 

4 
4 
4 
4 

4 
3 
3 
3 

41 
41 
41 
41 
41 
21 
21 
41 

26.1 
26.1 
26.1 

26 . 1 

26 . 1 

26.1 
26.1 
26.1 

26.4 
26.4 
26.4 
26.4 
26.4 
26.4 
26.4 

25.6 
25.6 

26.75 

26.75 
26.75 
26.75 

26.75 
26.75 
26.75 
26,75 

25 
25 
23.75 
25 
25 
23.75 
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Ex Cony, X 
Ex Cony, X 
Ex Cony, X 
Ex Cony, 
Ex Cony, X 
Ex Cony 
Ex Cony 
Ex Cony, X 

Strip 
Strip 
Strip 

Strip 

Strip 

Strip 
Strip 
Strip 

Strip 
Strip 
Strip 
Strip 
Strip 
Strip 
Strip 

Strip 
Strip 

Strip 

Strip 
Strip 
Strip 

Strip 
Strip 
Strip 
Strip 

Strip 
Strip 
Strip 
Strip 
Strip 
St rip 

Sp
ea
ke
r 

Si
ze
 (

In
) 

le 
12 
12 
12 
12 
12 
12 
12 

8 

8 

10 

10 

1212 

10 
15 12 

6 
6 
10 
6 
6 
10 
12 

10 
10 

12 &(2)5 

12 &(2)5 
128:(2)5 
12.14(2)3 

6 
6 
12 
12 

6 in 
Table 

10 in 
Console 
4x6 
6 
6 
6 

E-4 

Sw, C 
Sw, C 
Sw, C 
Sw, C 
Sw, C 
Sw 
Sw 
Sw, C 

Tur, C 
Tur, C 
Tur, C 

Tur, C 

Tur, C 

Tur, C 
Tur. C 
Tur, C 

Tur, C 
Tur, C 
Tur, C 
Tur, C 
Tur, C 
Tur, C 
Tur, C 

Tur, C 
Tur, C 

Tur, C 

Tur, C 
Tur, C 
Tut, C 

Tur, C 
Tur, C 
'fur, C 
Tur, C 

Tur 
Tur 
Tur 
Tur 
Tur 
Tut 

• r_ 
9 à 

PJ 
PJ 
P.I 

PJ 
3 Pl 
3 PI 
3 PI 

No 
No 
No 

No 

No 

Ph 
No 
Ph 

No 
No 
No 
No 
No 
No 
No 

HSIIV, UC 
11511V, UC 

PJ 

Ph 
PJ 
eh 

PJ 
PJ 
PJ 
PJ 

No 

A.('.-D.C. 
No 
A.C.-D.C. 
RC 
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Sonora Radio & Telev. Corp. 421, 422 BRT No 17TP4 14 19 Yes Ord 3 26.4 Strip 8 'fur No 
2023 W. Carroll, Chicago 12 Ill. 

i 
493, 424, 425, 416 

, 
BST No 211M P4 14 19 Yes Ord 3 26.4 strip 8 Tor No 

Sparton Radio-Television 5301 (Danbury) 21S173 No 17 14 .21 

. 

Ye$ 

_ 

Ord 3 26 25 Strip 6 Tur, (; No 
2400 E. Ganson St. 5325 (Devonshire) 25D173A No 17 14 25 Yes Key 4 26.25 Strip 6 Tur, C No 
Jackson, Mich. 5340 (Glenhurst) 215213 No 21 14 21 Yes Ord 3 26.25 Strip 6 Tur, C No 

5342 (Gilmore) 25D213 No 21 16 25 Yes Key 4 26.25 Strip 6 Tur, C No 
5362 (Radford) 25D173A No 17 14 25 Yes Key 4 26.25 Strip 10 Tur, C No 
5380 (Courtland) 21S213 No 21 14 91 Yes Ord 3 26.25 Strip 10 Tur, C No 
5382 (Carrington), 5384 (Crestwood), 
5386 (Courtney) 25D213 No 21 16 95 Yes Key 4 26.25 Strip 10 Tur, C No 

, • - 
5392 (Cambridge) 25D213 AM-FM9 21 16 25 Yes Key 4 96.25 Strip 10 Tur, C \ o 

Starrett Television 17CG 1781 No 17 13.3 20 Yes Ord 3 25.75 Strip° 8 Tur7( '1 \ 
601 W. 26th St. Fo.V7 ( '; \ , • 

New York 1, N. Y. 17TG, 17TW 1781 No 17 13 .3 20 Yes Ord 3 25.75 Strie 5 Tur7( '1 \ 
SW7 ( . 7 \ • • 

20TG, 20TW 18S1 No 20 13.3 20 Yes Ord 3 25.75 Strie 5 Tur7('T \ 

20CD, 20C2 18S1 No 20 13.3 20 Yes Ord :3 25.75 Strip' 8 
Sw7 ( '1 \,, 
Tur7( '1 No 
SW7 C7 Nu 

Stewart-Warner Electric 20C-9124-A AM-FM 2OCP4 12.5 31 Yes Key 4 26.75 Strip 12 Tur PJ 
1300 N. Kostner Ave. 21T-9132-A No 21A1'4 12.5 26 Yes Key 4 26 75 Strip 6 Tur, C l'J 
Chicago 51, Ill. 21T-9210-A, 21T-9211-B, -C No 21A P4 12.5 19 Yes ()rd 3 26.75 Strip 6 Tor. C P.I 

21C-9211-D. -E, -F No 21AP4 12.5 19 Yes Ord 3 26 .75 Strip 6x9 TIlf, PJ, CC 

._ 27C-9212-A No 27N P4 18 21 Yes Ord 3 26.75 Strip 6x9 Tor, (' 
li 

P.1 

Stromberg-Carlson Co. Classic II (521C5Dec.) No No 21 17 24 Yes Key 4 26.4 Strip 8 Tur, C PJ 
Rochester 3, N. Y. Classic 21 (521050) No No 21 17 24 Yes Key 4 26.4 Strip 8 Tur, C pj 

Classic 21 (52105M) No No 21 17 24 Yes Key 4 26.4 Strip 8 Tun C 11 
Yorkshire (521CDM) No No 21 17 24 Yes Key 4 26.4 Strip 8 Tur, C P.1 
Invader II (521CM) No No 21 17 24 Yes Key 4 26 4 Strip 8 Tur, C P.1 
Panavue (521T) 

. 
No No 41 17 24 Yes Key 4 26 . 4 Strip 5q Tur. C 11 

Sylvania Electric Corp. 105 504-1 No 17 16 24 

- . 

Yes Key 4 26.8 1.11F'T (I) Sw No 
Radio & Tel. Division 120 510-1 No 21 16 23 Yes Key 4 45.75 UlIFT 63 Sw No 
254 Rano St. 126 510-1 No 21 16 24 Yes Key 4 45.75 I'llyr s Sw No 
Buffalo, N. Y. 150 437-3 No 17 16 24 Yes Key 4 26.4 Ex Cony 133,. Sw No 

155 437-3 No 17 16 24 Yes Key 4 26 4 Ex Cony (3!,' Sw No 
172, 176, 177 508-1 No II 17 28 Yes Key 4 45.75 I-LIFT 10 Sw. t. • I lalo 
175 508-1 No 21 17 es Yes Key 4 45 . 75 I-IIFT 6 Tur, C Halo 
178 508-1 TV 

603-1 Radio AM-FM '91 17 28 Yes Key 4 45.75 UIIFT 12 Sw, C Halo. Ph 
187 509-1 No -27 22 35 Yes Key 5 45.75 Int Tune 10 Sw- 

v.h.f. 
Halo, RC 

Con-
u.h.f. 

Tech-Master Products Co. C30 No 24 15.5 30 No Ord 4 26.4 Strip 19 Tur, C PJ 
443 Broadway, 630D24 No Up to 24 16 30 No Key 4 25 75 
New York 13, N. Y. -26 4 Strip 12 Tur, C K 15 

630S24 No Up to 24 16 30 No Key 4 25 75 
-26.4 Strip 14 Tur, C K 

193ORC No 21 16 30 No Key 4 26 . 4 St rip 12 Tur, C PJ 
9430 No I p to 94 16 30 No Key 4 26.4 Strip It Tur, C P.1 
2431 No Up to 24 16 31 No Key 4 26.4 Strip 12 Tur, C PJ 
2431C FM Up to 24 16 31 No Key 4 26.4 St rip li Con PJ 
5219 No 17 16 19 Yes Ord 3 1(3 4 Strip 8 Tur A.C.-D.C. 
5321 No 21 16. 11 Yes Ord 3 16 4 St rip 8 Tur A.C.-I).C. 
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Tele King Corp. 
601 W. 26th 

KI1, KI1B TVJ No 14-15 Yes Ord 25.1 Int Cony St. 
New York, N. Y. 

K72, K7213, K74 
KCII, KCIIB, KDII. KD11B, 

TVJ No 14-15 Yes Ord 25.1 Int Cony Sw 

KDI2C, KDI2M, KD13 TVJ No 14-15 Yes Ord 25 .1 Int Cony Sw KC7I, KC72I3 TVJ No 14-15 Yes Ord 25.1 Int Cony Sw KDI1X, KDI1XB TVJ AM 14-15 Yes Ord 25.1 Int Cony Sw KD27, KD28 TVJ27 No 17-18 Yes Ord 25.1 Int Cony Sw KD71X, KD71XB TVJ AM 14-15 Yes Ord 25.1 Int Cony Sw 

Trad Television Corp. 
1001 let Ave., Asbury Park, N. J. 

C2052 
C2152 

T1853 
T1853 

No 
No 

201IP4 
21FP4 

13.5 
13.5 

18 
18 

Yes 
Yes 

Ord 
Ord 

3 
3 

26.75 
26.75 

Strip 
Strip 

8 
10  

Tur 
Tur 

No 
No  

Transvision, Inc. 
460 North Ave., New Rochelle, N. Y. 

A-5 FM7 17-21 12 25 No Ord t 96.25 Ex Cony 6x9 Sw BO, Ph7 

Trav-Ler Radio Corp. 
571 West Jackson Blvd. 
Chicago:6, Illinois 

217-31 
217-32 
217-33 

[
0 0 0 0 0 0 01 
z
z
z
z
z
z
z
  

17 
17 
17 

11.2 
11.2 
11.2 

21 
21 
21 

Yes 
Yes 
Yes 

Ord 
Ord 
Ord 

3 
3 
3 

26.25 
26.25 
26.25 

Strip 
Strip 
Strip 

4x6 
4x6 
4x6 

Tur, C 
Tur, C 
Tur, C 

No 
No 
No 

917-37 17 11.2 21 Yes Ord 3 26 2.5 Strip 4x6 Tur, C No 
220-34 20 11.2 21 Yes Ord 3 26.25 Strip 4x6 Tur, C No 
220-35 20 11 . 2 21 Yes Ord 3 26.25 Strip 4x6 Tur, C No 
221-36 21 11.2 21 Yes Ord 3 26.25 Strip 6x9 Tur, C No 

Video Products Corp. 
Red Bank, New Jersey 

530 
630 

530DX 
630DXC, 630K3C 
630K24, 

16-21 
16-21 

14 
14 

23 
30 

Yes 
No 

Key 
Key 

4 
4 

26.95 
26.25 

Strip 
Strip 

12 
12 

Tur, C 
Tur, C 

PJ 
PJ 

630K24-DXC 24 15.5 30 No Key 4 26.25 Strip 12 Tur, C PJ 

Westinghouse Electric Corp. 
Television 

H-667TI7, II-668T17 V-2216-1 No 17 13.5 22 Yes Key 3 45.75 Int Cony 5% Sw No -Radio Division 
Sunbury, Penna. 

H-6761'21 V-2217-1 No 21 13.5 22 Yes Key 3 44 Int Cony 5% Sw No H-681T17 V-2215-1 No 17 13.5 22 Yes Key 3 44 Int Cony 5% Sw No H-681T17 V-22I5-2 & -3 No 17 13.5 22 Yes Key 3 44 Int Cony 5% Sw, C No H-678K17, H-679K17 v-2216-1 No 17 13.5 22 Yes Key 3 44 Int Cony 10 Sw No H-6881(24 V-2219-I No 44 16 24 Yes Key 3 44 Int Cony 10 Sw No H-689T16 V-2214-1 No 16 13.5 22 Yes Key 3 44 Int Cony 5% Sw No H-673K21, H-690K21, H-691K21 V-22I7-1 No 21 13.5 22 Yes Key 3 44 Int Cony 10 Sw No H-692T21 V-22I7-2 No 21 13.5 22 Yes Key 3 44 Int Cony 5% Sw No H-695K41 V-2217-2, No 21 13.5 22 Yes Key 3 44 Int Cony 10 Sw No 

H-699K17, H-702K17, 
V-2217-3 No 91 13.5 22 Yes Key 3 44 Int Cony 10 Sw, C No 

H-703KI7, H-705K17 V-2216-2 No 17 13.5 22 Yes Key 3 44 Int Cony 10 Sw No H-700T17, H-701T17 V-2216-2 No 17 13 .5 22 Yes Key 3 44 Int Cony 5% Sw No H-704T17 V-2216-2, No 17 13.5 22 Yes Key 3 44 Int Cony Sw No 
V-2216-4, -5 No 17 13.5 22 Yes Key 3 44 Int Cony 5% Sw, C No H-706T16 V-2207-1 No 16 13.5 21 Yes Key 3 44 Ex Cony 5% Sw No H-708T20 V-2220-1. 3 44 Ex Cony Sw No 
V-2220-3, -11 No 20 13.5 21 Yes Key 3 44 Ex Cony 5.14 Sw, C No II-710TM V-2217-2 22 3 44 Int Cony Sw No H-711T21 V-2217-3, -4 29 3 44 Int Cony Sw, C No 
V-2217-5 No 21 13.5 93 Yes Key 3 44 Int Cony 5% Sw, C No H-713K21 V-2217-2 No 21 13.5 22 Yes Key 3 44 Int Cony 10 Sw No H-714K21, H-720K21 V-2217-2 No 21 13.5 22 Yes Key 3 44 Int Cony 10 Sw No H-721K21 V-2217-3 & -4 No 21 13.5 22 Yes Key 3 44 Int Cony 10 Sw, C No 

ee 

(Continued on Page 84) 
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TRAIN FASTER- TRAIN BETTER- TRAIN EASIER 
IN 10 MONTHS OR LESS— FOR 

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

I SEND YOU 

18 BIG KITS 
of Radio Television parts and equipment. 
Muck of your training will be actual construc-
tion and experimentation. the kind of truly 
PRACTICAL instruction that prepares you 
for your Radio-Television career, 

tie 

toe 

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 send you is 
YOURS TO KEEP. 

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. 
F""kka're°"' Start your own profitable Radio-Television shop.. . or accept a good pay-
s' belL.C4°"" 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! 

Valuable Equipment Included 
With Trainirg 

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 
MAIL COUPON 

TODAY! 
NO OVLIOATION 

I invite you to get all the facts _ 
exei If-roou 3 BIG 

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

my new 10-MONTH Radio-Televlsion Training 
—without cost! Rush coupon for my three big Radio-
Television books: "How to Make Money in Radio-
Television." PLL S my new illustrated Television Bul-
letin PLUS an actual sample Sprayberry Lesson—ALL 
FREE. No obligation and no talesman will call. Mail 
Coupon NOW! 

1.11 NORTH CANAL ST. 
Dept. 20-6, Chicago 6, 

 »  
SPRAYBERRY ACADEMY OF RADIO, Dept. 20-S, • 

u 111. North Grail St., Chicago 6, III. 

I 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. 

Naine    Age   

Address  

City  Zone  State  

JANUARY, 1953 
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(Continued from Page 82) 

Zenith Radio Corporation 
Chicago 39, Illinois 

A.C.-D.C. 
BAR 

CC 
C3 
Cl 
Cam 
Con 
Ex. Cony. 
HALO 
HSHV 
Inf. Cony. 

Inf. Tune. 

Receiver operates on a.c. or d.e. 
Available with built-in bar 
Cascode 
Coster: on cabinet 
Color jack 
Clock 
Commercial 
Continuous 
External converter needed 
Halolight 
Hermetically sealed high-voltage unit 
Infernal converter (number after indi-
cates number of u.h.f. channels) 

82-Channel tuner 

H-715K21, H-721K21 
H-718K20 
H-723K21 

H-724T20, H-725T20 
H-730C21 

H-732C21 
H-783C21 

H-754K21 

K181211, K1812E 
K1815R, K1815E, K1810R, K1820E, 
K 1846R, K 1850R, K 1850E 
K 1880R 
K2229K, K2229E, K2235R, K2258R 
K228fiR 
K2230R, K2230E, K2240R, 
K2240E, K2460R, K2263E, 
K2266R, K2267E, K22O8R 
K2287R 

K2290R, K2291E 

K2872R, K2873E 

PD 
pli 
Pi 
3P1 
RC 
RCS 
Strip 

SW 
TB 
Tun 
Tur 

Ch
as

si
s 
N
u
m
b
e
r
 

V-2217-5 
V-2220-2 & -4 
V-2217-55 
V-2217-5 
V-2220-2 & -4 
V-2218-1 
V-2218-11 8: -2 
(Radio V-2180-9) 
V-2218-1 
V-2218-11 & 2 
(Radio V-2180-10) 
V-2217-4 
V-2217-5 

l9K22 
19K20 
19K20 
19K20 & 8H2OZ 
19K23 
19K.23 & 7K21 

21K20 or 21K2OZ 

21K20 or 21K2OZ 
& 81120Z 
21K20 or 21K2OZ 
& 101120Z 
28K20 

Kit 
Portable 
Phono drawer 
Phono 
Phono jack 
3-speed ployer 
Remote control 
Remote chassis and ext. speakers 
Snap- in coil strips to be added to 

12-channel v.h.f, turret tuner 
Switch 
Tunable vhf, booster 
V.h.f.-u.h.f. TV tuner 
Turret 

No 
No 
No 
No 
No 
AM-FM 

AM-FM 
AM-FM 

AM-FM 
No 
No 

No 
No 
No 
AM-FM 
No 
AM 

No 

AM-FM 

AM-FM 
NO 

UC 
UHFT 
VHB 
X 

2 
3 
4 
5 
6 
7 
8 

91 
20 
21 
21 
20 
21 

21 
21 

21 
21 
21 

17 
17 
17 
17 
21 
21 

21 

21 

21 
27 

13.5 
13.5 
13.5 
13.5 
13.5 
13.5 

13.5 
13.5 

13.5 
13.5 
13.5 

14 
14 
14 
14 
14 
14 

18 

18 

18 
18.5 

E 

23 
21 
21 
23 
21 
29 

99 
29 

29 
22 
23 

19 
19 
27 
27 
19 
26 

21 

29 

31 
28 

.1; 

c 

o 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 

Unitized construction 
Provisions for uhf, tuning 
Vertical and horizontal blanking 
Exchange tuner 

Projection tube. 
For custom installations. 
Has 5" speaker. 
Other sises optional. 
Plus 5 tubes for AM radio. 
Built-in AM radio optional. 
Optional. 
Table models have 6" speakers; III" 
speakers in consoles. 

— 

e 
E. 

Key 
Key 
Key 
Key 
Key 
Key 

Key 
Key 

Key 
Key 
Key 

Key 
Key 
Key 
Key 
Key 
Key 

Key 

Key 

Key 
Key 

-; 
-É 

:3 
3 
3 
3 
3 
3 

3 
3 

3 
3 
3 

3 
3 
3 
3 
3 
3 

3 

3 

3 
3 

Vi
de

o 
I.
 F

. 
(M
C
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44 
44 
44 
44 
44 
44 

44 
44 

44 
44 
44 

41.25 
41.25 
41.25 
41.25 
41.25 
41.25 

41.25 

41.25 

41.25 
41.2,5 

9 
o 

2 
3 
4 

9 

U.
H.

F.
 T
un

in
g 

list Cony 
Ex Cony 
I nt Cony 
Int Cony 
Ex Cony 
Int Cony 

Int Cony 
list Cony 

list Cony 
list Cony 
list Cony 

10 
5% 
10 
10 
5% 
10 

10 
10 

10 
10 
10 

Strip 4 
Strip 5Vi 
Strip 10 
Strip 10 
Strip 514 
Strip 7 

514 
Strip 10 

Strip 12 

Strip 
Strip 

12 
(2) 10 

Sw, C 
Sw, C 
Sw 
Sw. C 
Sw, C 
Sw 

Sw, C 
Sw 

Sw, C 

Sw, C 

'l'or 
Tor 
Tur 
Tur 
Tur 
Tor 

Tur 

Tur 

Tur 
Tor 

No 
No 
No 
No 
No 
Ph 

Ph 
Ph 

Ph 

No 

11(77 
RC7 
RC7 
No 
No 
Ph 

No 

Ph 

Ph 
No 

8-tube AM-FM chassis. 
Has phono jack. Not available with 
phonograph. 

Deluxe model with 21 tubes and 3 
video stages available. 

Coaxial speaker. 
Built-in 2-tube AM tuner. 
Made under Croydon trade-name for 

E. C. Bonia Inc., 500 Fifth Ave., N.Y.C. 
Major components mounted. 
Also uses 6x11 speaker. 
Has cascode tuner and 45-75 mc video if. 
Also available with 12" speaker. 
External converter needed with switch 
type tuners. 
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ettede diem 
ADVANTAGES FOUND 
049 in HEATHKITS 

113(51 INTERNATIONAL CORP. 
13 I. 40111 ST. 

NEW YORK CITY ( 161 
CAIN /MAI N 

1. Baked Enamel Lifetime Finish Panels 
— Oven baked finishes for maximum dura-
bility and freedom from mars, scratches and 
discoloration. Panels that can really take 
service shop and laboratory abase. 
2. Save Money ... You save all expensive 
factory wiring costs when you build your 
own. And, direct factory to customer sales 
eliminate all middle man profits. You GM 
have a complete Heathkit laboratory or service 
shop tor what one or two pieces of ready 
built equipment cost. 
3. Modern Styling— New "fitted panels" 
and formed cabinets with rounded corners 
present a smart, profes.ional appearance. 
Dignified appearance for prestige. 
4. Quality Components Used 'throughout 
—Heathkits use well known, time and quality 
tested components such as Simpson, Chicago 
Transformer, Wilkor, Allen-Bradley, Altec-
Lansing, Centralab, Cinch, Oak, Grigsby-
Allison, Mallory and many othen. 
S. Extensive Factory Facilities — Shear-
ing, punching, forming, spot welding, etc. 
is done right in our own plant — controlled 
production for highest quality and lee cost 
to you. 
6. Extensive and careful engineering — 
A staff of engineers working in a modern, 
sack equipped laboratory carefully develop 
Heathluts according to highest engineering 
practices. Your assurance of accurate, up to 
the minute instruments. 
7. Complete Kits— All the parts ate right 
in the kit — you gel all tubes, controls, 
transformers, meters — everything — no 
other components to buy. And no cutting. 
punching. or painting necessary — all 
done for you. Heathkits go together easily 
and smoothly. 
8. Only Complete Line— Over 30 kin 
available — Heathkits form the only com-
plete lute of kit-form test equipment on the 
market. Kin for hams. engineers, senice men, 
schools and audio enthusiasts. 
9. Detailed, Complete Instruction 
Manuals— Comprehensive manuals tell you 
exactly how to build your Heathkit. Manuals 
contain easy-to-follow instructions, clear, large 
pictorials, schematic, detail d; awings. etc . They 
make construction easy, fun, and educational. 

.. BENTON HARBOR 20, MICHIGAN 

JANUARY. J953 
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NEW qeeeteeit "Q" METER KIT 

Measures Q and in. 
ductance of coils. 

Measures Q and co. 
T . amity of capacitors. 

• First Q METER within the 
price range of all. 

• Read Q's of 0.500 di. 
redly 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 3 mmf. 

• Simple, easy operation. 

• Can be used to measure 
small inductances or capaci-
tors. 

• Measures Q 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. 

MODEL QM- 1 

Slant face cabinet for 
ease in reading the 
;new. 

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, 6AL5, 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. 

qeeetteeit 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 1 
precision resistors in a circuit which 
provides the resistance range of 1 ohm 
to 99,999 ohms in 1 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 decade sections of above 

can be purchased separately for special 
applications. 

MODEL DR- 1 

SHIPPING 
WT. 4 LBS 

$19.50 

NEW qeeat,dee 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 
u ithin -±-1% accuracy. Values 
rue in three decades from 100 MMFD to 
0.111 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 
WE. 4 LBS. 

$165° 

11/.03/ AG,/w1 
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N E W qeeetideie OSCILLOSCOPE KIT 
• NEW WIDE BAND VERTICAL AMPLIFIIER -± 2 DB 10 CYCLES TO 1 MC. 

j Direct plate con-

nections for mod-

ulation test. 

Uwful tal nu 

jp•MM. r•Ir 

4...; 

• New wider band vertical 
amplifies ± 2 db from 10 cycles 
to 1 megacycle useful to over 
5 megacycles. 

• High sensitivity in vertical 
amplifier. .025 volts RMS per 
inch deflection. 

• New 3 step input attenuates 
input ranges Xl, X10, X100. 

• New 5CP1 intensifies type 
tube for greater brilliance. 

• Terminal board and sear 
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 Intenslfies kit 
evadable for 2200 volt oper-
ation. 

Good equare wove 

response at ICU Itc 

MODEL 0-8 

SHIPPING 

WT. 29 LBS. 

$4359 
Proudly announcing the new 1953 HEAD-MIT 
Model 0-8 OSCILLOSCOPE featuring the finest 
performance ever offered al this extremely popular 
kit instrument. Improved wider band vertical am-
plifier featuring a new 3-step input attenuator 
affording smooth control of the excellent .025 
volts per inch vertical sensitivity. Possibility of 
overloading the vertical irput 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 
acrelerating voltages. A handsome. ventilated cabinet with smooth rounded cavilers 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 kir 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 brighdy lighted areas an optional Intensifier kit providing 2200 volt operation of the CIL 
tube is available. Kit includes high voltage filter condenser, high voltage selenium rectifier, etc. S7.50. 

Ifir:Vpieettittee SCOPE 
DEMODULATOR PROBE KIT 

Trouble shooting or aligning TV, RF, IF and video stages requires demodu-
lation of high frequency signals before Oscilloscope observation. The 
HEATH.KIT SCOPE DEMODULATOR PROBE KIT was specifically de-

No. 337•veloped for this application. Kit consists of a probe 
SHIP. WT. 1 . housing, crystal diode detector circuit, shielded cable tB 

and spade lugs. Assembly is simple and the probe will 
quickly prove its usefulness as an Oscilloscope accessory $4.50 

NEW °Wear/fee 

VOLTAGE CALIBRATOR KIT 

MODEL VC - 1 9 ro 
SHIPPING $ 
WT. 5 U.S. ea 

Use the HeathIcit Voltage Cali-
brator with your oscilloscope to 
measure peak-to-peak TV com-
plex waveshapcs. TV manu-
facturer's specifications indicate 
correct peak-to-peak voltages 
and this kit will permit making 
these important measurements. 

A big help to 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 dzrectly through calibrator and intd scope input circuit 
for direct observation. Eliminates transfering leads from calibrator. 
A wonderful scope accessary 

qeeaddele 
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 Den) 
SIGNALS to be observed at the SAME 
TIME — this important feature allows 
you to inunediately spot phase shift, dip-
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. 

• Multivibratow switching frequency is 
from less than 10 cps to over 2000 cps 
in three overlapping ranges. Kit comes 
complete induding 5 tubes, power trans-
former, all controls, instruction manual. 
etc. Every scope owner should have one? 

MODEL S-2 

SHIPPING 
WT. 11 LBS. 

$19.50 
1.1•011-11 AC . 1, 

ROM 1111(1111ADONAL CORP 
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VACUUM TUBE VOLTMETE KIT 
• NEW 11/2 VOLT RANGE ON 1953 VTVM. 

MODEL V- 6 
SHIPPING 
WT, 7 LBS. 

1 Volt on 
Heolhkit VTVM. —(1 

ye n s types. 

• New 11/2  volt low range 
gives over 2" of scale per volt 
instead of less than 3,4" found 
on 5 volt range type. 
• Increased accuracy due to 
expanded scales. 
• New 1500 volt DC high range 
gives 50°o greater coverage. 
• Seven ranges in all. 11/2, 5, 
15, 50, 150, 500 and 1500 volts 
DC ( 1000 volts maximum AC 
only). 
• Provides proper service 
ranges 150 volts for AC DC 
work and 500 volts for AC type 
service. 
• High input impedance, 11 
megohms minimizes circui. 
loading. 
• Variety of accessory probe 
kits available. 
• lo 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. 

Measure, AC 
end DI 

Measures Ohms 

The 1953 Heathkit V-6 VTVM has improved ranges! The 
lowest range has been moved way down to I.5V full 
scale. This gives 31 of actual scale length for the 1.5V 
covered — that's inches per volt!! Now you can 
make your low level measurements faster and with greater 
accuracy. 

And the upper range has been moved up. Readings up 
to 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 chassic 
space for really easy wiring— no Len corners to wore', 
about. Uses only highest quality components throughout. 
Simpson 200 microampere meter movement combined win' 15) 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 tout; of seven ranges for convenient, accurate readings. Insrrument also measures resistance from . 1 
ohm to over 1 billion ohms in seven handy ranges of RXI, X10, X100, X1000, X1OK, XI Meg., — all con-
venient multiples of 10 with no skips. Has Db scale in red for easy ; ndentification. 

New panel has tough baked o,, enamel finish for freedom from scratches and maximum durability. Modern 
styled, formed, compact cabinet with rounded edges and ciackle finish is truly handsome. 

Comprehensive, detailed instruction manual with step-by-step instructions, figures, pictorials, etc. makes 
aeeembly a cinch. 

ISe ' are and I r the •: ,L, VTVM below — tr added u,efulne,. 

qreadeet R. F. 

PROBE KIT 

qiearitee 30,000 V. D.C. 
. 

,. PROBE KIT 

qdeettiedie PEAK To PEAK 
VOLTAGE PROBE KIT 

SHIP. WT. 
SH1IPL. WBS. T SHIP. Wf. 

2 LBS 6.50 
_ 

$5.50 
No. 309 

2 LBS 
No. 336 s5 50 ' No. 338 

DC . L.de 
\ 

s 
Extends RF range of 
HEATHKIT 11 meg- Provides DC multipli- 

cation factor of 100 for 
/ 
, 

Reads In et 
any 11 megohm 
VTVM 5 kc to `, ohm VTVM to 250 

megacycles ±- 10%. , N. any 11 megohm 1 N, M megacLle r ange 

NEW qdecteddit" 
BATTERY TESTER KIT 

The new Heathkit Battery Tester 
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. 

sr? 

qeeezeitdie AC VACUUM TUBE 

VOLTMETER KIT 
A new AC Vi VM that in.ikes 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 4-52 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. 

$2959 
MODEL AV-2 

SHIPPING 
WT. .5 LBS. 

r 
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Í 

Indicates frequency 
of energized cecuis. 

1 +-e Indicates frequency 
of de-energized 
tuned circuits. 

• New GRID IMP METER 
with assembled calibrated 
coils 
• Uses quality Simpson 500 
microampere meter. 
• One hand operation, ex-
tremely compact. Only 2,2" 
wide by 3" high by 7" long. 
• Variable metet sensitivity 
control. 
• Uses newest type 6AF4 
high frequency triode in a 
Colpitts oscillator circuit. 
• Continuous coverage 
from 2 megacycles to over 
250 megacycles in 6 ranges. 
• Head phone monitoring 
jack. 
• AC power transformer 
operated for maximum 
safety. 

• CONVENIENT ONE HAND OPERATION. 

MODEL GD 1 

SHIPPING 

WT 4 LBS 
Complete unit easily 
held and operated 
with one hand. 

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—roundesi 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 app:ications — with oscillator energized, use it for finding 
the resonant frequency of tuned circuits, locating parasitic. determining characteristics of filter cir-
cuits, roughly tuning transmitter stages with power off, and neutralizing transmitters. Useful in TV 
and radio tepair work for alignment of traps. filteis, 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. 

s<-,reeefe.e. 

15../0 wr,r,e 

ie,a.-edica` IMPEDANCE 
ot\ BRIDGE KIT 

o:b\ eiN 

(+4 

MODEL 1B- 1B 

SHIPPING 

WT. 15 LBS. 

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/-, ç 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 I() microhenry 
to 100 henries. Dissipation factor .002 to 1. Storage factor ( Q) Ito 1000. 
The IMPEDANCE BRIDGE has provisions for external generator use for 
measurement at other than the 1(100 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 year: of accurate, trouble free measurement service. 

qleaedeie 
HANDITESTER KIT 

The HEATHKIT Model M-1 
HANDITESTER fulfills require-
ments for a portable volt ohm 
millrammeter. This kit features 
precision 195 resistors, 3 deck 
switch for trouble free mounting 
of parts, special:y designed bat-
tery bracket, smooth acting ohms 
adjust control, beautiful molded 
bakelite case and a 400 micro-
ampere meter movement. 5 con-
venient AC aud DC voltage 
ranges as follows: 1() - 30 - 300 - 
1000 - 5000 volts. Ohms ranges 
0 - 3000 and - 300,000. DC 
milliampere ranges 0 - : 0 milli-
amperes and 0. 100 milliam-
peres. The instrument is easily 
assembled from complete instruc-
tions and pictorial diagrams. Test leads 
are included. Carry the HEATHKIT 
M- I HANDITESTER in your tool box 
at all times for those simple jobs and 
eliminate that extra trip for li1 
testing equipment. 

MODEL M-1 

SHIPPING 

WT. 3 LBS 

f.t>1011:A.10 
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qee,Me- AUDIO GENERATOR KIT 
0 <- 1 

600 High voltage 
ohms output 

1 0 

Low impedance output 

High voltage output 

e RANGE EXTENDED TO 1 MEGACY 

MODEL AG, 
SHIPPING 

WT. 16 LBS. 

• Improved design — new 
low price. 

• Frequency coverage in 
five ranges from 20 cries 
per second to 1 megacycle. 

• Response flat 1 DB from 
20 cycles to 400 kilocycles. 
Down 3 DB at 600 kilocycles. 
Down only 8 DB at 1 mega-
cycle. 

• Five calibrated output 
voltage ranges, continuously 
variable 1 mv, 10 mv, 100 
mv, I v, 10 V. 

• Low impedance output 
circuit. 600 ohms. 

• Distortion less than .4 of 
1% from 100 cycles per 
second through the audible 
ronge. 

• New HEATHKIT universal 
type binding posts. 

• Durable infra-red baked 
enamel panel. 

• Transformer operated for 
safe operation. 

• Sturdy, ventilated steel 
cabinet. 

Sine wave output 
f.-om 20 cycles to 1 
megacycle. 

$29'. 
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. 

qeeaddete " AUDIO FREQUENCY METER KIT 
The HEATHKIT AUDIO FREQUENCY METER provides a 
simple and easy way to check unknown audio frequencies 
from 10 cycles to 100 kc between 3 and 300 volts RMS. 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. 

NEW q‘eatedeie 

AUDIO OSCILLATOR KIT 

MODEL A0-1 

SHIPPING 
WT. 14 LBS. 

$245° 

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 
kir. 

°Weaddet SQUARE WAVE 

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 imtruction manual for 
assembly and operation. 

MODEL SQ-I 
SHIPPING 

WT. 14 113S. 

$29.50 

IOCKE INTERNATIONAL CORP 
II I ,100. St 
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NEW qeeatdiele" SIGNAL TRACER KIT 
VISUAL- AURAL 

• NEW NOISE LOCATOR AND WATTMETER CIRCUITS. 

• 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 chonnels. 
• A unique and useful noise 
former 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-
phares, instrument pickups, etc. 
• VTVM mid Scope panel ter. 
mina's. 
• 5 tube transformer operated 
circuit. 

MODEL T- 3 

SHIPPING 
WT. 8 LBS. 

Traces signals from antenna 
clear through speaker. 

'•••• 

The new HEATHKIT VISUAL AURAL 
SIGNAL TRACER represents one of the 
most convenient arid useful instruments the 
service man 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 
permits rapid preliminary check for voltage distribution circuit breakdown as well as transformer failures. 
Use the T-3 as a universal test speaker and substionion 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. 

NEW qeeatidece 

CONDENSER CHECKER KIT 
MODEL C-3 

SHIPPIvG 
WT. 7 ;ASS 

si 9 5.0 
Announcing the new improved 
Model C-3 HEATHKIT CON-
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 condenses measurements is from .00001 infd 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 art 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 assembly and operation. 

1-49eetteedeTV ALIGNMENT 

GENERATOR KIT 

MODEL TS- 2 

SHIPPING 
WT. 23 LBS. 

$395.0 

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 
horn 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. 

Re(In INIER4ATIONki CORP 
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Checks 7, 8, 9 prong tubes,octals, 
loctols, 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. 

• 4'2" 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-1 except supplied 
with polished birch cabinet ( with 
removable lid) instead of count-
er type cabinet. Shipping weight 
14 lbs  $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 
11/2 ." 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. 

4eneellie""%,-." e 

'Wecteddie 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 pie- No. 355 50 
tore tube condition to Ship.Wr. 

• 4  • 
vourself and your cus- I Ib. 
TOCTICY. 

qieateete RESISTANCE SUBSTITUTION BOX KIT 

MODEL RS- 1 
SHIPPING 
WT. 3 LBS. 

$ 55? 

NEW HEATHKIT RESISTANCE SUBSTITU-
TION BOX KIT provides switch selection of any 
single one of 36 RTMA 1 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. 

qieateeer 
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 arc 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 Eliminarte 

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 
picket a substantial savings. 

MODEL 3E-3 

SHIPPING 
WT. 20 LBS. 

$245.0 

qdeateet 
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- f. - , 0 

brator for proper starting, and the 111> ! easy-to-read meter indicates the 
quality of output on large BAD- -11111. • 
GOOD scales. Tests both inter-
rupter and selfrectifier types of vibrators. 
Five different sockets for checking hun-
dreds of vibrators. 

Operates from any imam 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. 

$145° 
lx•Olet / 4. nor 

ROCKE INTERNATIONAL (ORP. 

NEW YORK CITY ( Is) 

C.. •./é. Y 
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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-
assemaly. 

• Pre-calibrated and adjusted 
coils. 

• Hartley RF oscillator circuit. 

• Colpitts oscillator 400 cycle 
sine wave output. 

• Modulated or untrodulated 
RF output. 

• frequency coverage on fun-
damentals 160 kc to SO mega-
cycles in five ranges. 31 mega-
cycles to 150 megacycles on 
calibrated harmonics. 

• RF output in excess of 100,-
000 microvolts. 

• Audio output 11/2 to 2 volts. 

• AC transformer operated. 

• Professionally styled cabinet. 

• Infra wed baked enamel 
panel 

MODEL SG-7 

SHIPPING 

WT. 7 LBS. 

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 ot the RF step and RF output control. Use the HEATHKIT SG-7 as an RF 
signal source modulated or umuodulated 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 :s 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. 

ee,eteddit INTERMODULATION 

ANALYZER KIT 
MODEL IM-1 

SHIPPING WT. 
18 LBS. 

$395? 

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 tape or disc recordings, as a 
sensitive AC voltmeter, as a high pass noise meter for adjusting 
tape bias, cutting needle pitch or other applications. High and 
low test frequency source, intermodulation section, power supply 
and AC voltmeter all in one complete Lnit. Percent intermodula-
tion is directly read on three calibrated ranges. 30%, 10% and 
3% full scale. Both 4 to 1 and 1 to t ratios of low to high fre-
quencies easily set up. At this low kit price YOU can enjoy the 
benefits of Intermodulation analysis for accurate audio interpre-
tations. 

'qeecteitieee LABORATORY REGULATED 

POWER SUPPLY KIT 
MODEL PS- 2 

SHIPPING 

WT. 20 LBS. 

$295° 
New HEATHKIT LAB-
ORATORY POWER 
SUPPLY provides con-
tinuously variable regu-
lated DC voltage output 

from 160 volts to 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 for either voltage of currenr. measurements. Ex-
ceptionally low ripple content of .012% admirably qualifies the 
HEATHKIT LABORATORY POWER SUPPLY for high gain 
audio applications. leeal 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. 

E,I0111 AC", 

ROCKE IITERNOTIONAL CORP. 
13 E 1011. ST 

NEW YORK CITY Clôt 

r+ 
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AMPLIFIER KIT WILLIAMSON TYPE 

The new HEATHKIT WILLIAMSON 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 
with the kit will be the Acrosound output transformer, type TO-300. The 
use of this transformer permits ultra-linear operation as described in Audio 
Engineerings "Ultra-Linear Operation of the Williamson Amplifier." 

iteeat 

MODEL FM-2 

SHIPPING 

WT. 9 LBS. 

s22° 

FM TUNER KIT PRICES OF VARIOUS COMBINATIONS 

The HEATIIKIT MODEL FM-2 
TUNER specifically designed for 
simplified kit construction features 
a preassembled and adjusted tuning 
unit. Three double tuned 1F trans-
formers and a discriminator trans-
former are used in an 8 tube circuit. 
Smooth tuning is obtained through 
a 9 to 1 ratio vernier drive using a 
calibrated six inch slide rule type 
dial. The usual frequency coverage 
of 88 to 108 megacycles is provided. 
Experience the thrill of building your 

own FM tuner. Operate it through your amplifier 
or radio and enjoy all the advantages of true FM 
reception. Transformer operated power supply to 
simplify connections to all types of audio systems. 
The kit is supplied complete with all 8 tubes and 
necessary material required for construction. A 
complete instruction manual simplifies assembly 

and operation. 

'Weed/tie ECONOMY 6 WATT 

AMPLIFIER KIT 

MODEL A-7 

SHIPPING 

WT. 10 LBS. 

$ 14 5? 

The HEATHKIT Model A-7 
amplifier features beam power, 
push pull output with frequency 
response flatztl1/2 DB 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 

W-2 Amplifier Kit ( Incl. Main 
Amplifier with Peerless Output 
Transformer, Power Supply and VI/A-
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 (Ind. Main 
Amplifier with Acrosound Output 
Transformer, Power Supply and 
WA-Pl 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 nest. 

$497.5 

$497.5 
997.5 

IVIeeateeit 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= 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 5U4G 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 AB-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 

MODEL A-8 

SNIPPING WT. 19 LBS. 

$335? 

IX•01, ecarar 

ROW INTERNATIONAL CORP. 
400. ST 

NEW youtit CITY (14 1 
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• High gc in dual iron core tuned type IF transformers 
• AC transformer operation lor safety 

• Continuously variable tone contro 

• Sturdy punched and p4ated steel cl- ass s 
• Ideal for custom installation 
• Full AV,: action 
• Inverse feedback for improved frec uency response 

6 tube all vitrneuoucisruivt: 

3 ranitr5,0t°kftc to over 22 

emraeggeacYcles, thIPPInG Wt. 

ii lbs. 
Model AR-1 

ur um,. auppii.eu win, an necessary c•anstraction material except speaker ana 
ccbinat. (Available separcrely if desired). s2 3.5u 

1 , 55 cube broadcas 
1 0 to ; 600 k t band 
hipping c coverage Two excellent radio receiver kits featuring clean design and open layout for 

wt. II lb& ' 
simplified construction. Satisfy that urge to build your own radio receiver and 

Mc'clel BR./ select the model which meets your requirements. Both receivers feature con-
tinuously variable tone control, a radio phono switch and phono input and an 

S19.50 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 INFORMA1 ION 

ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance 
shown and insurance. (We insure all shipments.) Don't wolry 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 

NM WM-Wag cote 
13 I a.. IT 

NEW reek <III 116) 
c.. ••c6. 6 • 

••••r•ee 1.1 'EA& -ir 
• • • BENTON HARBOR 

NI Or_ CO Mil ge AL NI 10/ 
MICHIGAN switiliff 20, 

444 
,•-, -y 700A y 
e• , É. 

..;:... .. CA re 
. . COAlp 

1 4 44 114 
- 

... Iklicip,, 
"Mg 

,!-.•.'1. n,.,1.7̀ .., ,̀., 

ORDER 
e oRote ro rélE 

7We« 

BLANK 
SHIP VIA 

D Parcel Post 

13 Express 

D Freight 

1:1 Bost Way 

- 

ANY U 
R. 
•Ok 20. tsAlsl L. 

(PLEASE PRINT) .., . 

QUANTITY ITEM PRICE QUANTITY ITEM PRICE 

Heathkit Oscilloscope Kt-Model 0-8 (29 lbs.) $43.30 Heallkit Square Wave Gen. Kit-Model SQ.! (14 lbs.) $29.50 
Heathkit Intensifier Kit (0-8 only) No. 339 (1 lb.) 7.30 Heathkit AC VTVM Kit- Model AV-2 (5 lbs.) 29.30 
Heathkit Voltage Calibrator Kit- Model VC- 1 (5 lbs.) 9.30 Heathkit Intermodulation Analyzer Kit- Model 1M-1 (18 lbs.) 39.30 
Heathkit Electronic Switch Kit- Model S-2 (11 lbs.) 19.30 Headikit Regulated Power Supply Kit- Model PS-2 (20 lbs.) 29.50 
Heathkit Scope Demodulator Probe Kit No. 337 (I lb.) 4.30 Heathkit Handitester Kit- Model WI (3 lbs.) 13.50 
Heathkit T.V. Alignment Generator Kit- Model TS-2 (20 lbs.) 39.30 Heathka Decide Resistance Kit-Model DR.' (4 lbs.) 19.50 
Heathkit Q Meter Kit- Model QM-1 (12 lbs.) 39.30 Heathkit Decade Condenser Kit-Model DC-1 (4 lbs.) 16.30 
Heathkit Grid Dip Meter Kit- Model GD-1 (4 tbs.) 19.50 Heathkit Impedance Bridge Kit- Model IB-18 (15 lbs.) 69.30 
Heathkit VTVM Kit- Model V-6 (7 lbs.) 24.50 Heathkit Battery Tester Kit- Model BT- 1 (3 lbs.) 7.30 
Heathkit RF Probe Kit No. 309 ( 1 lb.) 3.30 Heathkit Resistance Substitution Box Kit- Model RS- 1 (3 lbs.) 3.30 
Heathkit KV Probe Kit No. 336 (2 lbs.) 3.30 Heathkit F.M. Tuner Kit- Model FM-2 (9 lbs.) 22.30 
Heathkit Peak-to-Peak Volt. Probe Kit No. 338 (2 lbs.) 6.30 Heathlut Broadcast Receiver Kit- Model BR- 1 ( 11 lbs.) 19.30 
Heathkit Visual-Aural Signal Tracer KR-Model T-3 (8 lbs.) 22.50 Heathkit Three Band Receiver Kit- Model AR-1 ( 11 lbs.) 23.30 
Heathkit Condenser Checker Kit- Model C-3 (7 lbs.) 19.50 HeathkR Amplifier Kit- Model A-7 (10 lbs.) 14.30 
Heathkit RF Signal Generator Kit- Model SG-7 (7 lbs.) 19.30 Heathkit Amplifier Kit- Model A-7A (10 lbs.) 16.30 
Heathkit Tube Checker Kit- Model TC-L (12 lbs.) 29.30 Heathkit Amplifier Kit- Model A-8 (19 lbs.) 33.30 
Heathkit T.V. Tube Adapter No. 355 ( 1 lb.) 1 4,50 Heathkit Amplifier Kit- Model A-8A (19 lbs.) 33.30 
Heathlii Battery Eliminator Kit- Model BE-3 (20 lbs.) 24.30 Wil lamson Type Amplifier Kit ( Type: 

Shipped express only HeathkR Vibrator Tester Kit- Model VT-1 (7 lbs.) 14.30 

Head** Audio Generator Kit- Model AZ-11 ( 16 lbs.) 29.50 WA- P1 Preamplifier Kit (7 lbs.) (Shipped exp. or p.p.) 19.73 
Heathkit Audio Oscillator Kit-Model A0-1 (14 lbs.) 24.30 

Heat)** Audio Frequency Meter Kit-Model AF-1 (15 lbs.) 34.30 

*Please ship C.O.D. E] Postage enclosed for lbs Enclosed fund ri Check D Money Order for  

JANUARY, 1953 
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Part II 

A driver circuit 

which preserves 

its balance with 

age or changing 

tube constants 

Imik 114 
PUSH - PULL DRIVERS 
inn 

By GEORGE FLETCHER COOPER 

T
HE previous article indicated how 
important it was to preserve an ac-
curate balance in the push-pull 
stages of an amplifier and de-

scribed some of the phase splitters 
which are used, but which fail to guar-
antee the needed permanent balance. 
There are two basic ways to solve the 
problem. One of these will Le the sub-
ject of this article. 
The best way to produce two equal 

voltages with opposite phases is to pass 
a current through two equal resistors 
in series. If we use the simple equiv-
alent for a tube we have the arrange-
ment shown in Fig. 1. We can match 
the resistances as closely as we like, 
and obtain virtually perfect balance. 
Most of our problems will arise from 
the difficulty of achieving this ideal 
circuit when we must add the supply 
voltages and input for the tube. So 
long as we are concerned oaly with the 
ideal case we can see that the tube load 
is 2R, which should be equal to the 
optimum load given in the tube char-
acteristics, and the gain of the stage 
to each push-pull grid is: 

+ 

or half the gain for a single-ended load 
of 2R. 

Now let us consider the practical 
applications of the circuit. Terminal G 
must be grounded, because that is what 
the push-pull stage demands. The prac-
tical circuit must therefore look some-
thing like Fig. 2-a. This, of course, is 
still a rather theoretical circuit, be-
cause the grid of the tube is floating 
about in mid-air: we proceed to fix the 
working point of the tube by adding 
the components R., It, and C, ( Fig. 2-b). 
These are the standard components 
for the tube. R. sets the tube to its 
correct bias, C. eliminates the negative 
feedback caused by Rh at all frequen-
cies for which 2xf Ck Rk » 1 and Re is 
the usual grid resistor, which normally 

must not exceed about 500 kilohms for 
tubes operated with cathode bias. 
We can apply the input signal be-

tween X and Y, provided that the 
source has no ground on it. For prac-
tical purposes this implies the use of 
an input transformer, giving the cir-
cuit shown in Fig. 3, which now in-
cludes a decoupling resistor R. in the 
supply lead. We can draw the exact 
equivalent circuit for this arrangement 
in two different ways, depending on 
whether we are interested in the low-
frt quency or the high-frequency end 
of the response. For the low-frequency 
end we have Fig. 4. 

What happens in the circuit 
The general form of Ohm's law— 

I=E/Z—can be applied to this circuit 
fairly easily, though the expressions 
are rather long because they contain 
nine variables. We can see by straight-
forward reasoning what will happen, 
however. At low frequencies C. will no 
longer act to decouple the cathode re-
sistor R., so that the gain will fall in 
just the way I described in one of the 
early articles on Audio Feedback De-
sign. As we usually take a cathode 
resistor approximately equal to R,,/a 
the gain will fall by about 4-6 db if 
we use a triode, or 6 db if we use a 
pentode. This drop applies to the cur-
rent round the loop, and affects both 
the push-pull outputs equally: it does 
not affect the balance of the outputs 
at all. Notice, however, that this is 
because we took output B from the 
top of R,„ not from the cathode of the 
tube. By taking output B from the 
cathode we will add a new effect, be-
cause as the current drops, du a to the 
feedback, the impedance across which 
the voltage is taken rises, so that the 
output voltage at B will not drop as 
much as it does at A. 

In the other half of the push-pull 
drive, the current flows through 
and the parallel combination of R. and 

C.. The impedance thus rises from 
R„, to ( R,,, + R.), giving, if the cur-
rent were constant, a rise in response 
of 20 x log ( 1 + R„/11,,,) db. This rise 
in response is not balanced by anything 
which happens in the 11,, circuit, so 
that at very low frequencies we have 
an unbalance of about This 
calculation applies fairly well to a 
pentode, but the unbalance is not so 
great with a triode, because of the 
effect of the finite tube impedance. 

It is attractive to suggest that we 
should take Rk=R„ and C, --7.C.„ and 
derive output B from the cathode. 
Then the circuit would stay balanced 
right down to the lowest frequencies. 
Can we do this? The answer is no. A 
typical value of R, will be 500 ohms 
(or 470 if you stick to preferred num-
bers, which make arithmetic so 
tedious), and O. can be 100. This 
gives us toCkR, =. 1 if to= 20 ( using 
co to denote 2nf). The characteristic 
frequency is about 3 cycles per sec-
ond. We could use an electrolytic capa-
citor of 100 tf for C., but it is bulky 
and expensive: we are much more 
likely to use a 1-af capacitor with 
R. z 5-10 kilohms. Remember why we 
insert this decoupling circuit. We de-
couple tubes because the plate supply 
unit has a finite impedance, and the 
current drawn by one tube affects the 
voltage supplied to another. This finite 
supply-unit impedance, with its cur-
rent fluctuations, is in series with R, 
so our elegant calculations on this 
single stage are vitiated by the exter-
nal circumstances. We must just de-
couple cathode and plate efficiently. 
At high frequencies the circuit takes 

the form shown in Fig. 5. C, and C, 
are the capacitances of the following 
push-pull stage, and will be equal; C, 
is the capacitance from the bottom of 
the input-transformer secondary to 
ground, together with the cathode-
heater capacitance of the tube. In addi-
tion to these there is the important 
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Itittbtee.x. across the nation 
-FOR UHF! 

2$ A, 

o 

-ea 

...,41111 

letittY, \relo 

-tested, tried and proven for 
every reception area, near or far! 

30 mkt 
40 MILES .5.°111 

UH 4X-TV UHBD cLovER-v-BEAm 

You can depend on Telrex for all your UHF antenna 
requirements. The same sterling-quality construc-
tion featured in VHF models combined with reliable 
factory ratings assure antenna satisfaction of every 
UHF installation. The complete Telrez line for UHF 

Bat Wing Model 

FOR UHF AND VHF 

RANGE—FROM 5 TO 10 
MILES 

Model UH 4X-TV 

FOR UHF 
ONLY 

RANGE— 
FROM 15 TO 
25 MILES 

UH Duplex Yagi 

UH VAGI u¡./ DuBL 

mc:udes famous Conical-V-Beams, Fishbones, Yagis 
and Bat Wings. There's a Telrex UHF antenna for 

every area—city, suburban or remote-from-trans-
mitter. When you think of UHF or VHF—think of 
Te:rex! 

HURRICANE-BUILT 
to survive had weather! 
Weathe7 durable materials and 
superb workmanship continue 
to make every genuine Telrex 
antenna super dependable 
under all climatic extremes. 
You can be sure of your antenna 
installation, if it's a Telrex! 

"CONICAL-V-BEAMS" 
are covered 

by Patent No. 23,346 

CANADIAN and 
FOREIGN PATENTS PENDING 

FOR UHF 
ONLY 

RANGE— 
FROM lo TO 
40 MILES 

TRADEMARK REGISTERED 

WRITE FOR CATALOGS ON UHF, 
VHF AND FM ANTENNAS, NOW! 
New i'lestrated li'erature contains complete spe-
cilicat.ons and tech -iiical data ii ad.d.tial to 
installation hints. Coll or write Telrex today! 

UH DUBL 
Conical-V-Beam 

Clover-V-Beam 

UHF AND 
VHF 

ANTENNA 

RANGE— 
FROM 10 

TO 20 MILES 

Model U H BD 

UHF AND 
VHF 

SERVICE 

RANGE— 
FROM 10 TO 
30 MILES 

FOR BOTH 
UHF AND 

VHF 

RANGE— 
FROM 10 TO 
50 MILES 

CONICAL- V- BEAMS' 

Corner Reflector 

UHF 
SERVICE 
ONLY 

RANGE— 
FROM 10 TO 
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Fig. 1—The best type of phase split-
ter, shown above, is simply two resis-
tors with their junction grounded. The 
voltages have to be equal and opposite 
as long as the two resistors maintain 
their equal resistance. This circuit 
also has some practical applications. 

a 

Fig. 2—Two steps toward making a 
more practical circuit from the one 
shown in Fig.! above. A tube is inserted 
between the two resistors to supply the 
necessary current through them and 
to modulate that current as desired. 

Fig. 3—A practical form of the cir-
cuit. Transformer input solves prob-
lems of providing a grid return path 
and of balancing the input to ground. 

Fig. 4—How the circuit of Fig. 3 ap-
pears to low audio-frequency signals. 

Rp 

ct 

1R:r 
s 

0.4 

Fig. 5—This is the equivalent circuit 
of Fig. 3 for signals at the high end. 

Fig. 6—By grounding one side of the 
input and using a blocking capacitor, 
we can abandon the unpopular trans-
former input. This reduces the gain be-
cause of degenerative cathode feedback. 

plate-grid capacitance, which provides 
a "Miller" capacitance in parallel with 
that of the grid and cathode and affects 
the overall frequency response. It does 
not have any effect on the balance, 
however, so we need not discuss it 
here. We can concentrate our attention 
on the unbalance effect produced by 
the capacitor C,. 
We can get an idea of what this 

capacitance will do by putting in some 
numbers. Typical values of R1, and 
will be 50 kilohms, so that for a top 
frequency of 16,000 cycles, a capaci-
tance of 200 lug will be tolerable, from 
the frequency-response point of view. 
If feedback is being applied round 
this stage, the phase shift will be an 
embarrassment, but in any event we 
shall be using a modification which 
eliminates some of this capacitance. 

The practical applications 
We very rarely want to use an input 

transformer, and the reader may ask 
why we have spent so long considering 
this circuit, which in spite of its very 
good balance presents difficulties in 
connecting the input. The answer is 
that we can apply our analysis to 
other arrangements which have a 
grounded input. Knowing that we have 
a good arrangement so far as the 
push-pull character is concerned, we 
can press on to an examination of 
other input circuits, without having to 
worry about the output circuit. 

Fig. 6 is a conventional arrange-
ment, in which a blocking capacitor 
has been added in series with the grid 
circuit. So far as B is concerned, this 
stage is just a cathode follower and 
since R,,„ is large there will be slightly 
less than unity gain from the input to 
output B. As we have already shown, 
the phase-splitter is well balanced, so 
that in this form we need to apply 
to the input just about the same voltage 
as each of our final push-pull tubes 
will require. We can omit CL, because 

Fig. 7—This more refined circuit over-
comes the reduced gain by taking advan-
tage of the cathode-follower circuit's 
high input impedance. By using a pen-
tode in the first stage, the combined 
gain of the two stages is excellent. 

we have already so much feedback 
from RL, that a little extra will not 
make any difference. 

Two important problems 
Before adding some notes on the 

design of this circuit, two matters 
have to be discussed. The cathode of 
the tube is suspended, like Mahomet's 
coffin, between heaven and earth. 
Usually it will be at least 50 volts 
above ground, and we must take care 
not to let it exceed the maximum 
voltage given by the tube maker, which 
is often 90 volts. When a separate 
heater winding can be provided for 
this tube there is no problem at all, but 
I prefer to moor my heater center-point 
to a +20-volt point obtained by tapping 
with high resistors across the plate 
supply. This not only helps to reduce 
the heater-cathode voltage in this 
phase-splitter stage, but also reduces 
the hum in earlier stages of the 
amplifier. 
The second point becomes important 

only in advanced feedback circuits, or 
if the following tubes draw grid cur-
rent. At B, the apparent generator 
impedance is that of a cathode follower, 
and is low: at A, the impedance is that 
of a tube with a great deal of current 
feedback, and is very high. 
The design conditions are fairly 

easily studied. We take our selected 
tube, say one-half of a 12AT7, and 
choose the bias resistor, 500 ohms, 
and the plate load, say 50 kilohms. 
This 50 kilohms we split in two, giving 
25,000 ohms for each of the resistors 
• and RI.2. 
Applying this load line to the tube 

characteristics with a supply of 250 
volts we get a current of 3-4 ma, and 
a bias of 1.5-2 volts. The cathode is 
then between +75 and +100 v, and the 
stage gain will be 

40 x 2,500 
0.98 

• + ( t+1) 15,000 + ( 41 x 25,000) 
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The input impedance ( by virtue of 
the negative feedback caused by the 
cathode resistor) is very high indeed. 
This fact enables us to get adequate 
gain in a complete amplifier in spite 
of the wastage in the phase-splitter. 
Let us see why we have such a high 
input impedance. Suppose that we 
apply 1 volt positive to the input ter-
minal: the cathode will rise to 0.98 
volts, leaving only 0.02 volts across 
the grid leak. If this is 100 kilohms, 
the current through it will be 0.2 sta. 
At the input it will appear as though 
1 volt has produced 0.2 µa current, so 
the apparent input impedance will be 
5 megohms. We can use this very high 
resistance as the load for a pentode 
amplifier stage and obtain a corre-
spondingly high increase in its voltage 
gain. This will make up the loss of 
gain in the triode phase splitter, be-
cause the two stages together would 
hardly have shown such a high gain 
normally, anyway. 

A more refined circuit 

Fig. 7 shows the way in which the 
circuit is arranged. The supply to 
tube 1 passes through R„ R. and R, in 
series, with R, as the useful part of 
the load. The load on tube 1 is R. in par-
allel with R,. multiplied by the feed-
back effect in tube 2. The impedance 
in shunt across X and Y is of the 
order of megohms, so that tube 1 has a 
very high gain; so high indeed that we 
can use the simple gmR,, expression 
for the gain of a pentode (R,,=R1). 
R, is needed to prevent Y from being 
grounded by the decoupling capacitor 
C„ and R. is, for a.c., in parallel with 
R„ the cathode load resistor of tube 2. 
Since R, settles the voltage at which 
the cathode is set, and the steady cur-
rent conditions in tube 2, it cannot be 
made too large. We must therefore re-
duce the value of the plate load of 
tube 2, R„ and tube 2 will not be oper-
ating under ideal conditions. The 
values shown in Fig. 7 represent a 
reasonable compromise, however. ( The 
values are all even numbers—the near-
est preferred values will work in a 
practical circuit.) 
Perhaps the most serious disadvan-

tage of this circuit is the fact that the 
gain depends on the amplification fac-
tor of a pentode, a number which you 
never see in the books. Just how con-
stant this quantity is I do not know. 
We can, of course, stabilize the gain 

of the complete amplifies. by using 
negative feedback, but here we meet 
another difficulty. The plate capaci-
tance of tube 1, together with the 
capacitance of the unit to ground, will 
be in parallel with the very high pen-
tode plate load. Perhaps with care 
these can be kept down to 20 stssf but 
with a 5-megohm effective load the 
characteristic frequency is 1,600 cycles. 
This means that the response will be 
6 db down at 3,000 cycles, so that the 
feedback will only have half the ex-
pected effect on the third harmonic of 
1,000 cycles, while as this stage alone 
is 18 db down at 12,000 cycles we shall 
need a relatively large feedback just to 
flatten the response. 

This last analysis is over-developed, 
if you examine it critically. The aver-
age small pentode has a plate imped-
ance of about 1 megohm, which is in 
parallel with the load, so that this 
alone shifts the characteristics fre-
quency up to about 9 kc. Furthermore, 
there is no gain to be obtained by push-
ing up the load from say 2 megohms to 
5 megohms. We shall probably do bot-
ter, indeed, to drop R, to 33,000, get 
more current through our tube and 
thus increase its amplification factor, 
at the same time widening the response 
slightly. We shall still get about 60 db 
from our two tubes, so that if the final 
stages need 20 volts drive we can oper-
ate with 20 mv input. But this is 
neglecting the gain reduction caused 
by the negative feedback which I hone 
all my readers use lavishly. 
The circuits shown in Figs. 6 and 7 

are two of the most important phase-
splitter circuits. They provide a very 
well balanced output, are almost inde-
pendent of the characteristics of the 
phase-splitter tube over the range of 
commercial tolerances, and involve no 
trick circuitry. The only disadvantages 
are that the tube must have good 
heater-cathode insulation ( both to pre-
vent breakdown under the voltage 
stress and to prevent the leakage of 
60-cycle hum into the cathode resistor) 
and that one tube must provide suffi-
cient swing to drive both the push-pull 
grids. 
Thus if each grid requires 20 volts, 

the tube must be capable of giving 
40 volts under normal amplifier condi-
tions. When driving class-B amplifiers, 
such as the E1,34 stage I described 
some time ago, which needs 40 volts 
peak for each grid, this demand for 
80 volts peak is too much for a small 
tube. Some designers have therefore 
followed a phase-splitter of this type 
with a push-pull intermediate driver. 
I am not enamored of this solution, 
which puts in an additional double 
triode to do work which could be done 
better by a single tube elsewhere in 
the circuit. 

In the article which will follow this 
I propose to discuss the other main 
type of phase-splitter. As I said in the 
first article, this obtains its balance by 
using very large amounts of negative 
feedback. It must not be confused with 
the circuit discussed above, in which 
the negative feedback is an unwanted 
result of our desire to ground one side 
of the input. In the circuits which fol-
low, the negative feedback is deliber-
ately introduced to force the two out-
puts to balance. But that will be 
another story. END 
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ELECTRONIC MUSIC—the easiest way 
PART II 

N
OW FOR some of the construc-
tional features of the Ondio-
vox. The parts most likely to 
be unfamiliar are the keyboard 

and the metal-tubing base pedestal, but 
neither of these should present any 
great difficulty if you can use simple 
woodworking tools and an electricians' 
"hickey". 
Taking the keyboard assembly first, 

you can get a general idea of the lay-
out from Photo A. Details are shown in 
Fig. 1-a and 1-b. The entire assembly 
was mounted on a steel foundation 

tam" 
KEY 

SWITCHES 

e; 
CIii 

• 2:4*. ,e; 
ahommi.es . 

plate 17 inches long, 3 inches wide, and 
114 inch thick. This slab just happened 
to be available, and a shallow metal 
radio chassis could be used as well. The 
base plate is just long enough to ac-
commodate the 21 hand-made keys. 
These were cut from oak strips, but 
there is no reason why you can't use a 
section of an old piano or organ key-
board. The base plate or chassis is 
simply made long enough to accommo-
date the over-all width of the 21 keys. 
The key switch contacts are mounted 

side by side on a full-length bakelite 

it'ESISTOR 
TERMINAL BOARD 

STEEL PIVOT BEARING 
BASE PLATE BRACKET 

By V. FASTENAEKELS 

insulating plate, with the same center-
to-center spacing as the keys. The con-
tacts can be assembled from old phone 
jacks, or from Guardian type 200-3 
contact assembly kits. The stack as-
sembly screws must be countersunk in 
the bakelite, or kept short enough to 
clear the metal base. Adjust the con-
tacts so that a slight pressure on the 
key closes the top pair first and ener-
gizes the keying relay; additional pres-
sure bends the closed pair down far 
enough to meet the bottom contact, 
which grounds the appropriate resist-

Photo A (upper left)—Keyboard construction. Photo B (upper right)—Keyboard and chassis assembly. Large bulb 
is European neon lamp. Photo C (lower left)—Completed Ondiorox. Photo D (lower right)—Expression control. 
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CRYSTAL MARKERS for SWEEP GENERATOR 
By BRUCE MORRISSETTE 

This simple marker 

generator converts 

an inexpensive sweep 

generator into a 

precision instrument. 

S
W EEP generators for aligning 
wide-band i.f. amplifiers in tele-
vision and FM sets usually need 
highly accurate marker signals 

or pips for identifying frequency points 
along the response curve. Accurate 
markers are especially important for 
peaking individual coils and setting 
sound and adjacent-channel traps. 
Intercarrier receivers also require an 
accurate 4.5-me unmodulated signal for 
aligning sound-take-off windings and 
discriminators. 
The two most common sources of 

marker signals for sweep alignment 
are the built-in marker (either a cali-
brated tunable oscillator, or a passive, 
absorption-type network), and the ex-
ternal marker oscillator or signal gen-
erator. The absorption-type marker is 
useful for locating points along the 
response curve but cannot serve as a 
single-frequency r.f. source for align-
ing individual stages. A variable mark-
er oscillator, internal or external, not 
only will mark points on the curve but 
may be used to tune individual coils 
an1 traps. 

Both types leave much to be desired 
with respect to accuracy of calibration. 
Most modern i.f. systems are stagger-
tuned at various fractional frequencies 
like 25.3 me, 23.1 me, and 21.7 me. Even 
the best tunable marker oscil:ators and 
signal generators may be off calibra-
tion by as much as 0.5 mc, making it 
practically impossible to align a set 

6J6 

4.5 MC XTAL 

*C4005 
-r 
t=t 5MC XTAL 

Photo A—The calibrator before wiring. 

exactly at the specified frequencies. A 
few of the more expensive TV gen-
erators are equipped with crystal cali-
brators which give accurate marker 
pips every 2.5 mc or 5 mc along the 
curve. 
The low-cost, easy-to-construct unit 

described here not only gives accurate 
me rkers at 0.5-me intervals, but pro-
vides a 4.5-me, crystal-controlled, pure 
r.f. signal for intercarrier alignment. 
The wide range of marker pips is ade-
quate for almost any servicing or de-
sign need, and all have the high accu-
racy and stability associate1 with a 
well-designed crystal oscillator. 
Although this marker oscillator-

mixer was constructed to fit a Heathkit 
model TS-2 sweep generator, it can be 
installed in almost any other make or 
model, or built as an independent unit. 
The choice of crystal frequencies and 
the use of either separate or mixed 
outputs gives the unit unusual versa-
tility. It consists of separate 4.5-me and 
5-me crystal oscillators. Either crystal 
or both may be disabled by switching 
off the B supply to the appropriate os-
cillator, and each section has its own 
output-control potentiometer. A mixer-
amplitude control adjusts the combined 
outputs of the two crystals to any de-
sired level, and a simple mixing net-
work added to the sweep-generator 
combines the sweep signal and the 
crystal-marker frequencies at the 
sweep output terminals. 

RI . 500 

CARBON 

• 100K/IW 83 2505 _ 

* CIT.! C21.1 T*1 -*c£RAmic *BATHTUB 'YPE 
C5 100 

.0015 Tt) EXTERNAL M- ARKER TERMINAL OF SWEEP GEN 

I-202-250V 

Circuit details 
Fig. 1 is the schematic diagram of 

the dual-marker unit. Each section of 
the 6J6 is connected as a Pierce crystal 
oscillator. Using r.f. chokes rather than 
resistors in the plate circuits increases 
the output on the higher harmonics 
essential in this application. Amplitude 
of oscillation is controlled by individual 
potentiometers which vary the B plus 
voltage to each plate. Switches on these 
controls turn the individual oscillators 
off and on, by opening or closing the 
B plus Elm With a single crystal 
switched on, the cathode potentiometer 
(R1) functions as the load resistor of a 
conventional cathode follower, provid-
ing the correct low-impedance match 
for connecting the marker in parallel 
with the output of the sweep generator. 
When both crystals are operating, 

the 6J6 functions as a mixer, since the 
two triodes have a common cathode re-
sistor. The output contains the fre-
quency difference between the two 
crystals ( 0.5 me) and harmonics of 
0.5 me extending to 50 me and even 
higher. Sum frequencies also appear in 
th combined output ( 9.5 mc and its 
harmonics), but they are superimposed 
on 0.5-mc pips. The 0.5-me pips are 
given uniform amplitude by adjusting 
the relative outputs of the two crystal 
oscillators with potentiometers R2 and 
R3. 
The height of the pips on the align-

ment curve itself is controlled by 

}ALF-WAVE PAR TRANS ( STANCOR PS13415 OR COUIV) 
4C,15.34 2.2E e+ 

Fig. 1 (left)—Schematic of the dual-
frequency calibrator. Operating power 
may be obtained from the sweep genera-
tor or from the power supply in Fig. 2. 
Fig. 2 (right)---Power-supply schematic. 
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cathode-potentiometer RI. (Like all 
marker signals, they should be kept at 
the lowest possible level to avoid dis-
torting the response curve. About one-
eighth to one-quarter inch is right for 

the average pattern on a 3-inch or 
5-inch oscilloscope.) 
The 50-m.tf ceramic capacitors across 

the grid resistors give added reliability 
of operation in the Piercdcircuit. Plate-

Photo B — Under-
chassis view of the 
completed unit. 
Miniature capacitors 
and tube reduce the 
overall dimensions. 

Photo C—A top view 
of the finished cali-
brator. The output 
controls and on-off 
switches are at the 
ends of flexible leads. 

Photo D (below)— 
The marker unit in-
stalled below the 
chassis on the panel 
of a Heathkit model 
TS-2 sweep genera-
tor. 

supply decoupling is accomplished by 
resistors R4 and R5 and capacitors Cl 
and C2. Capacitors C3 and C4 isolate 
the crystals from the d.c. on the oscil-
lator plates. C5 couples the output from 
RI through a 100-ohm isolating resis-
tor, which reduces interaction between 
the marker circuit and the sweep gen-
er tor. The supply voltages for the 
marker unit are taken from the sweep 
generator, or the small power supply 
shown in Fig. 2 may be added. The 
total drain with both crystals func-
tioning is less than 5 ma. 

Construction 
The photographs (A, B, and C) 

show the unit during and after con-
struction, and D and E show the unit 
mounted on the front panel of the 
Heathkit TS-2. The small aluminum 
chassis (1% x 3% x 1 inch) is a 
standard commercial type and is sup-
ported firmly by the shaft bushing of 
control potentiometer Rl. An aluminum 
bracket may be added if desired. 

The photos show the layout of the 
tube socket, crystal holders, "outboard" 
tie-points for the r.f. chokes, and the 
triple-0.1-µf bathtub capacitor. Poten-
tiometers R2 and R3 are mounted on 
the sweep-generator front panel, the 
4.5-mc control at the left and the 5-me 
control at the right. The parts values 
in the output circuit should be followed 
closely, since they were chosen to re-
duce interaction between the crystal 
markers and the sweep generator to a 
minimum. The only moderately expen-
sive items are the crystals. A well-
known mail-order house ( Allied Radio) 
offers Bliley 5-me crystals at $2.80 and 
4.5-mc crystals for $3.25, bringing the 
total cost of the unit to about $10.00. 

Using the marker unit 
Testing and using the complete unit 

involves straightforward procedures. It 
is assumed that the reader is already 
familiar with the technique of applying 
the sweep generator to the mixer or 
first i.f. grid; with connecting the os-
cilloscope across the video-detector load 
resistor ( preferably through an isolat-
ing resistor of about 25,000 ohms); 
and with supplying the scope sweep 
with synchronized horizontal input 
from the sweep generator. 

First, connect the sweep generator 
with the built-in marker unit to a 
television or other wide-band-i.f. am-
plifier known to be approximately in 
alignment, or at least capable of pass-
ing the i.f. signal. Phase the sweep 
response curve on the scope screen or 
throw the blanking control—if one is 
provided—to the ON position for single-
trace operation. 

Adjust the curve to normal height 
with the sweep-generator attenuator, 
and switch on the 5-me crystal. With 
cathode control R1 well advanced, ro-
tate output control R3 until a 5-me 
harmonic pip in the pass band of the 
i.f. strip appears on the curve. Most 
television-i.f. amplifiers include 25 mc 
somewhere near the flat top of the 
curve ( see Fig. 3). Keep the pip ampli-
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ULTRA 9-TEE Suburban 
Operates similar to Ultra 
Q-Tee (above) but is de-
signed for all-channel VHF 
and fringe area UHF. 

UHF COLINEAR 
High gain broad band fringe 
area UHF antenna. Four mod-
els cover entire UHF range. 
Also available in side- by-side 
array with special stacking kit. 

UHF 

ALL-CHANNEL 9-TEE 
The brilliant all-channel VHF 
performer with patentee 
printed circuit channel separa-
tors. Also may be stacked for 
additional gain. 

LONG JOHN 
The original eight-element high 
gain single chanrel yagi. Also 
the super high gain twelve-
element Long Long John. Both 
series also available with econ-
omy-priced Delta Match. 

*Lk. A.A.K. Pats. 
2,422.458; 
2,282.292; 
2,611,086; 
others pending. 

FREE! 
UHF ANTENNA GUIDE 
Already in its second print-
ing, this authentic guide to 
UHF antenna systems tells 
"how, what and where" for 
every area. 

JANUARY, 195 3 

ULTRA 9•TEE 
The sensational primary area 
all-channel UHF-VHF antenna 
that employs patented printed 
circuit channel separators and 
uses only one transmission line. 

VHF-UHF 

UHF LONG JOHN VAGI 
Single channel eight- element 
yagi for both primary and 
fringe areas. Also available 
in twelve-element Long Long 
John with fiberglass boom. 

UHF 

UHF "V" 
An all-channel primary area 
UHF antenna. Provided either 
plain or with Mighty Match 
for use in combination with 
present VHF antenna, using 
single transmission line. 

VHF 

JC VAGI 
The original, most popular 
and most powerful five-ele-
ment yagi. Also available in 
new low priced DC series. 

VHF 

MIGHTY MATCH MM-30 
A small device destined to 
play a mighty role in combin-
ing VHF-UHF antenna systems 
with a single transmission line. 
Entirely automatic in opera-
tion. Patentee 

don't be 
a victim of 

•F Fis_cii o re 
s TS 

Only VEE-D-X offers you a truly com-
plete line of performance-proven an-
tenncs and accessories for every 
area—every reception condition— 
every possible combination of VHF 
and UHF stations. 

*Antennitis—a present day epidemic of needless con-

fusion concerning UHF-VHF antenna installations. 

•• •••• OOOOO •••••••••••••••••••••••• 

THE LaPOINTE- PLASCOMOLD CORPORATION - ROCKVILLE, CONN. 

D Send UHF 
Antenra Guide 

D Send complete 
VEE-D-X catalog 

NAME  

STREET  

CITY   ZONE STATE  
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RSTEIN-APPLEBEE CO. 
1012-14 McGee St., Kansas City 6, Mo. 

C Send Free 13-A Catalog No. 53. 
CI My order is attached for items from 

 enclosed. 

ante  

Address  

ity State 

below 

12-TUBE FM-AM 
CHASSIS COMPLETE 
Here at a BIG SAVING you get a complete 
celebrated make AM-FM Radio Chassis for 
modernizing old sets, for new custom installa-
tions, built-ins, etc. 
Top make latest design, with built-in pre-amp 
for Phono operation with either reluctance or 
crystal type pick-up. Tunes standard broadcast 
550 to 1700 KC and FM 88 to 108 MC. 
Wide range audio response (push-pull 6V6 
output) and bass boost tone control. Tubes: 
6BE6, 2-6BA6, 2-12AT7, 2-6SQ7, 6SH7, 6AL5, 
2-6V6GT and 5Y3GT rectifier. Attractive 
lighted slide rule dial. 

Supplied ready to operate, complete with tubes, 
antennas, escutcheon and hdwe. for mtg. in a 
table or console cabinet, built-ins, etc. Chassis 
cize 13 1, i" wide x 9" high x 9" deep. Cutout 
required for dial escutcheon 7,Y4x2%". Operates 
on 115 V 60 cycle AC. Output impedance 3-4 
ohms, for any Plft or Co-Axial Speaker. Shpg. 
wt. 20 lbs. 
No. 31B18. ONLY 

$5688 

  $56.88 

COMBINATION DEAL $9288 

Consists of above Chassis, a top make $51.50 
List Value 3 Speed Changer with GE Variable 
reluctance turnabout Cartridge and a $32.50 
List Value 12" Coaxial Speaker. 
DEAL NO. 31A273. Shpg. wt. 38 lbs.92 88 
$203.50 List Value  • 

6AKS TUBES 
Made by Sylvania and bears the 
name "Standard" because they were 
originally intended for use in Stand-
ard Boosters-otherwise the identical 
6AK5 you would obtain if buying 
tubes bearing the Sylvania name and 
for which you pay up to $2.06 Net 
Each (List Price $3.90 Ea.). Here 

you get 6 for little more than the regular price 
of 2 and believe us-they are perfect-new-
fully guaranteed-à popular type widely used 
in Radio. TV, Boosters, etc. 
No. 70A98. Pkg. of SIX 6AKS 
Sylvania Made Tubes, Only $4.79 

WOG» ALLOWANCI FOR POSTAGE-
ALL 01,111-PAYNENTS REFUNDED. 

BURSTEIN-APPLEBEE CO. 
101244 McGEE ST. KANSAS CITY, MO. 

tude at a minimum; too much signal 
from the marker will distort th z curve. 
Now turn off the 5-me crystal and 

switch on the 4.5-mc section. The same 
amplitude-regulating procedure (this 
time with R2) will give a pip at any 
harmonic of 4.5 mc which lies in the 
i.f. pass band. In ordinary TV receiv-
ers, the 22.5-me pip will be prominent 
on the curve. Well-designed wide-band 
i.f. amplifiers will also show the next 
harmonic pip at 27 me (see Fig. 4). 

If both harmonic pips of the 4.5-mc 
crystal are visible, the bandwidth char-
acteristics of the amplifier can be seen 
at a glance, since the separation of the 
two markers is the 4.5-me difference 
that separates video and sound car-
riers, and which is fundamental to the 
design of ideal i.f. circuits. 
When each crystal is oscillating sat-

isfactorily, as indicated by its harmonic 
pips, switch them both on. Adjust con-
trols R2 and R3, and the cathode 
control R1, to produce a line of uniform 
markers of convenient height, each of 
which is separated from the next by 
the crystal difference frequency of ex-
actly 0.5 mc. The response pattern 
should then have the appearance of 
Fig. 5. Output control R1 should be 
used to adjust the amplitude of the 
0.5-me pips with respect to the align-
ment curve. 
The 0.5-me pips may be identified by 

noting the nearest rs.ference pip from 
either the 5-me or the 4.5-me crystal, 
and counting the order of the 0.5-me 
pip in question from that point. For 
example, the first pip above 25 mc 
would be 25.5 mc, the second, 26 me; 
the first pip below 25 me is 24.5 mc, 
the second, 24 mc, and so on. 
Some of the newer i.f. systems will 

need a 45-me pip as a refercnce point. 
Since any television-i.f. response curve 
must have a bandwidth of about 4.5 mc, 
there will always be a 4.5- or 5-mc 
reference point on the curve. 

In the Heathkit and similar instru-
ments the built-in absorption marker 
can be checked against the 4.5- and 
5-me pips and then used to identify the 
value of a 0.5-me pip, although its 

Photo E-Panel of 
the modified sweep 
generator showing 
the added marker 
oscillator controls. 

accuracy without the crystal-marker 
guide is insufficient for precise work. 
Of course, an external signal genera-
tor or other active marker device may 
also be included in the setup, especially 
when it is desired to set such a device 
to some fractional frequency, as dis-
cussed earlier. Since there are no tuned 
circuits to adjust in the crystal-marker 
unit, its accuracy is limited only by the 
precision of the crystals used (in this 
case .02% ).. 

In testing or aligning an i.f. ampli-
fier, turn on the 0.5-mc pip series as 
soon as the response curve appears. 
Bandwidth between any two critical 
points can be determined almost in-
stantly. The point at which the picture-
carrier should appear, as shown in the 
service information for the set, is 
located by counting pips or running the 
tunable marker along the pips. If the 
picture carrier is not at its proper 
position (usually exactly halfway up 
on one side of the response curve) the 
i.f. stages must be adjusted to correct 
the misalignment. The vestigial-side-
band transmission employed in tele-
vision requires that modulating fre-
quencies extending approximately 1 mc 
above and below the video carrier be 
amplified by the same amount as the 
higher-frequency video components for 
which only one side band is transmitted. 
The sound i.f. carrier point, on the 

other hand, must be almost at the 
bottom at the opposite end of the 
curve to avoid sound interference in 
the picture, and to minimize 60-cycle 
sync buzz in intercarrier receivers. 
Many of the better intercarrier sets 
have a "sound shelf" or flat portion 
near the bottom of the curve for the 
sound i.f. carrier. Ordinary marker 
systems cannot be relied on to identify 
this point without significant error, 
but the marker pips from the crystal 
unit will locate it exactly. 
With the sweep generator on stand-

by, the output of the 4.5-me crystal can 
be used for intercarrier sound align-
ment. ( The 5-mc crystal is turned off 
during this operation.) Service man-
uals explain the manner in which the 
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'WHY SHOULD I INSIST 

ON CBS-HYTIe771 

" YOU PROFIT MORE! 
HERE ARE , 

BIG REASONS WHY" 

CBS-HYTRON IS FAMOUS... 
'EASY TO SELL. The magic letters 

"CBS" are plugged for you on radio and 
TV station breaks... 102 BILLION times 
a year! CBS is known and respected by all 
your customers. CBS-Hytron is the prof-
itable brand with endless sales assistance. 

CBS-HYTRON LEADS IN TV 
'TUBES. You know them. CBS-Hytron 
TV originals: 1AX2, 1X2A, 6BQ6GT, 
12A4, 12B4, 12BH7, 12BY7, 12BZ7, 
25BQ6GT, and the original rectangular 
16RP4. Even CBS-Hytron standard TV 
tubes are designed- for-TV... tested-for-TV 
... to give you peak performance and profit. 

Ç CBS-HYTRON IS MATCHED-TO. 
THE-5k7. Combined engineering skills of 
leading set makers and CBS-Hytron work 
hand in glove for you. CBS-Hytron tubes 
are originally set-engineered right into the 
sets of 9 out of 10 leading set manufac-
turers. No wonder CBS-Hytron is your log-
'cal matched-to-the-set replacement tube. 

CBS-HYTRON SPECIALIZES IN 
'RECEIVING TUBES. Since 1921, 
CBS-Hytron has concentrated on receiv-
ing types. Practice makes perfect. Put 
those years of know-how to work for you. 
Let time-proved CBS-Hytron dependa-
bility cut call-backs . . . make more 
money for you. 

à CBS-HYTRON IS ULTRAMODERN. CBS-Hytron 
--*0 is the tube of the future. Made in the world's most 

modern plants. On manufacturing equipment years 
ahead of the rest of the industry. CBS-Hytron ad-
vanced design and precision construction keep you 

always ahead. Give you 
tomorrow's trouble-free 
performance today. 

IT PAYS TO BE FUSSY! Just any standard brand 
won't do. If you want: Trouble- free, advanced 
performance. Maximum customer satisfaction. Minimum 
call-backs. More profit. Five big reasons point the way: 
Insist on CBS-Hytron! 

CDS-HYTRON 
Germanium Diodes 

Complete data yours for the asking. Write 

CBS-Hytron, DAN VERS, MASS., tcday. 

JANUARY, 1953 
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ALL-CHANNEL ANTENNA 
for Crystal Clear, 

Magic Mirror 

TV Reception 

MODEL RDV-2-83 

This latest innovation in all 
channel antennas consists of 

Rytel's superior VHF antenna 
plus the new DOUBLE-0 UHF 
design which showed such excel-

lent results in Portland, Oregon 
tests, outperforming all other UHF 
models. Pick the stand-out per-
former to satisfy VHF customers and 

bring in the new business that UHF 
television broatIcasting will mean. 

Due to the variance in space required 
between UHF and VHF, it is advisable 

that the VHF be stacked in the conven-
tional manner with the. UHF stacked as 

shown. Your distributor can supply technical 
information. 

MODEL RDV-1—A skillfully-engineered 
VHF antenna including: 
New type head made of latest "high im-
pact" plastic; will not break, crack or swell. 
Unique locking design with flat metal strap 
to insure complete metal-to-metal contact. 
This means 300 times more effectiveness 
in electric contact, superior mechanical 
gripping power. 
Special locking of twin leads before attach-
ing to terminals which eliminates breaking 
loose of leads. 
Reinforced elements with closed ends. 

MODEL RD0-14-83—The new DOUBLE-0 
for UHF may be ordered as a separate 
unit. Features include: 
2 circle antennas fed 90 degrees out of 
phase with a gain of 3.8 db, plus 1 db gain 
over a single dipole in each of 2 circles for 
an overall gain in forward direction of 
5.8 db. 
The Double-0 uses air as the dielectric 
and is supported at a current node ( ground 
potential). 
Greater directivity along a horizontal plane. 
Low pickup response in vertical directions. 
Noise and multipath reflections cancelled 
out at feed-point. 

fer 

RYTEL ELECTRONICS MFG. CO. 

9820 Irwin Avenue • Inglewood, California 

Also connector clips, impedance 
matches, tube reactivátors, tube-pull-
ers, etc. Over 700 Rytel distributors in 
the United States. Write for further 
information. 

sound-take-off coil and the FM-
detector-transformer primary and sec-
ondary are to be peaked with the 
4.5-mc signal. The precision required 
in ' his operation is shown in the fol-
lowing statement from an Admiral 
service manual ( 19A1) : "Before pro-
ceeding, be sure to check the signal 
generator used in alignment against a 
crystal calibrator or other frequency 
standard for absolute frequency cali-
bra:ion at the 4.5-me point. Accuracy 
required within one kilocycle." The 
4.5-me signal from this dual-crystal 
unit has the required accuracy (.02% 
of 4.5 me = .0002 x 4,500,000 = 0.9 kc) 
and eliminates all need for additional 
equipment or special frequency check-
ing in this important operation. 

Finding fractional frequencies 
For extreme precision in tuning indi-

vidual i.f. coils and traps, or in experi-
mental design work with wideband 
television- or radar-i.f. amplifiers, this 

25MC PIP 

Fig. 3—Typical i.f. response curve with 
25-mc marker pip from crystal calibrator. 

unit allows the technician or experi-
menter to set an ordinary tunable 
marker generator to hair-line frac-
tional-megacycle values. Suppose a 
certain i.f. stage must be peaked at 
exactly 22.3 mc. An ordinary signal 
generator set at this frequency may 
be putting out a signal anywhere be-

Fig. 4—Two marker pips from the 4.5-mc 
crystal show i.f.-amplifier bandwidth. 

tween 22 and 23 me. But If the output 
of this external generator is applied to 
the circuit under test along with the 
sweep and the 0.5-mc pips from the 
crystal oscillator-mixer, the tunable 
marker pip may be set visually at a 
point between the 22.0- and the 22.5-
mc crystal pips corresponding in fre-
quency to 22.3 me. This can generally 
be done with very great accuracy. 

Fig. 5—With both crystals in operation 
the over-all response curve shows accu-
rate marker pips every half-megacycle. 

This dual crystal marker unit in-
stalled in your sweep generator will 
convert it into an instrument of labor-
atory precision at the cost of about 
ten dollars and a few hours construc-
tion time. END 
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Now I've got 
Hell PAYING CAREER in 

1. TELEVISION 
RADIO 6 ELECTRONICS 
—thanks to the famous 
CRESCENT SCl/001 

Home Study Course! 

It's the CRESCENT 
SCHOOL 

MEE sample 
lessen. Boy! 
That was fast! 

Approved under the ,G.n. Bill, 

CRESCENT SCHOOL has trained 

thousands for BIG careers in the 

fast-growing TELEVISION 

indus,try. 

I'm sure proud of my 
CRESCENT SCHOOL certificate 
...now I can really start 

on a big career! 

tr>44--

eirf:Le 
» t 1 L., 

a. ..:***'.... 

.1., ,. 
ees, •••.' 

ACT TODAY 

Yes, a brilliant future 
awaits you in TELEY/SION. 
/Sly advice is to send for the 
---"edetails now about the 

CRESCENT course! 

learning in my 
spare time is sé 
easy with these. 

ee: illustrated, 
simplified 

„.\, lessons! 

Imagine—my own business, a home, 
a new car—and the CRESCENT 

SCHOOL course started it all! 

to start on a profitable 
career in TELEVISION! 

e on eet 
your saml lesson F • 

CRESCENT SCHOOL Dept. El 

500 Pacific St., B'klyn 17, N. Y. 
Sirs: Rush your FREE sample lesson and full detaiNs about 
the CRESCENT SCHOOL Course—at no obligation to me 11 

Home Study Course D Residential Course 

NAME . 

ADDRESS 

CITY ... ZONE STATE  

TELEVI 
SERI 

JANJARY, 1953 



5 Inch 
, &LP 

oSe-?ith DC 
AMPLIFIERS 

Model 670 
Accurate television service requires a GOOD 
'Scope. This HICKOK 670, designed with 
D. C. amprfiers provides excellent square 

wove response on both high and low fre-
quency. The extra sensitivity in this HICKOK 
670, properly shows the response curve, even 
when TV receiver is for out of alignment. 

Look M These 

FEATURES: 

• Wide band vertical amplifier—flat to 600 
KC, within 3 db, usable to beyond 5 MC. 

• Horizontal amplifier 0 to 250 KC. 

• Astigmatic focus control provides new 
standard in trace sharpness. 

• Excellent square wave response on both 
high and low frequency. 

• Reversing switches for both horizontal and 
vertical deflection. 

• Fixed sweep frequency for accurate view-
ing of TV wave forms 30 and 7875 cydes. 

• Recurrent linear sweep 3 cycles to 50,000 
cycles. 

• Direct coupled, balanced ( push-pull) am-
plifiers for vertical and horizontal deflec-
tion. 

• Line frequency phasing control (approx. 
180°). 

• Direct connection to horizontal and ver-
tical plates of CR tube. 

• Demodulator circuit for viewing modula-
tion on RF signal. 

• Negative and positive synchroniz,ng. 

• Provision for Z-axis modulation. 

You'll like this Model 670. It's a perfect 
companion to the HICKOK 610A for ac-
curate TV alignment. Write for complete 
technical details TODAY! 

THE HICKOK: ELECTRICAL INSTRUMENT CO. 10531 Dupont Avenue • Cleveland 8, Ohio 
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Two views of the capacitor checker. It is built into a plastic cigarette case. 

QUICK CAPACITOR CHECKER 
By GEORGE KELLY* 

(-PEED is one of the first essentials 
a in profitable servicing. Here is a 
pocket-sized checker that not only 
speeds your work but makes many 
tests that cannot be made with an or-
dinary meter. It shows open, shorted, or 
intermittent capacitors, leaky electro-
lytics, and circuit continuity. In addi-
tion it indicates whether voltage in a 
circuit is a.c. or d.c. 

Fig. 1 shows the extremely simple 
circuit. The checker can be built bread-
board style, or can be fitted into a 
plastic cigarette ease ( as above). If the 
case has a metal top the pin jacks can 
be mounted as shown, with the insul-
ating shoulder washers usually sup-
plied. If you like, a plastic top may be 
substituted. Mount the rectifier, capaci-
tor, and tie lug on a small piece of bake-
lite or plastic, then wire in the neon 
lamp, resistors, and line cord. Make a 
small notch in the side of the case to 
pass the line cord. 
The circuit can be checked after wir-

ing by connecting a jumper between the 
red and black pin jacks, and plugging 
the unit into the line. The neon lamp 
should glow brightly. Slip the unit into 
the case and it is ready for use. Make 
two suitable test leads with insulated 
phone tips for the checker pin jacks at 
one end, and alligator clips at the other. 

Using the checker 

To cheek paper, mica, or ceramic 
capacitors, disconnect one side of the 
capacitor completely from the circuit, 
connect the test leads to the red and 
black pin jacks, and plug the checker 
into the line. Good capacitors will show 
a single flash on the initial charge. 
(With small capacitance values the 
flash will be faint.) Intermittent or re-
peated flashing indicates leakage. If the 
neon lamp glows steadily the capacitor 
is shorted. There will be no flash or 
glow at all if the capacitor is open. 
The output of the power supply is 

approximately 155 volts d.c. with 117-
volt a.c. input. Do not use the checker 

on any capacitor rated at less than 150 
volts or on any equipment that is 
grounded or connected to the power line. 
When checking electrolytic capaci-

tors, polarity as well as working voltage 
must be observed. The red jack is con-
nected to the positive side of the capa-
citor. The bulb will glow brightly at 
first, and as the capacitor charges this 
glow will grow dimmer until the bulb 
goes out. If the lamp flashes more than 
once per second, the electrolytic is too 
leaky to trust in a circuit. Flashes at 
the rate of one per second or longer are 
normal, as all electrolytics have a small 
leakage current. 

This unit can indicate a leakage of 
over 300 megohms, and can be used for 
many types of continuity checks where 
an accurate resistance measurement is 
not required. 
When using the instrument for con-

tinuity checks on resistors, appliances, 
or ignition systems, the lamp should 

• SOMA SEL RECT 
)1+ .1+ ?RED 

67VAC/DC 16 150V NE-2 CAP & CONTINUITY CHECKS 47K BLACK 
220K ACV/DCV CHECKS (LINE INSCONNECTED) 

GREEN 
Fig. 1—The checker uses few parts. 

•Supervisor, de Forest's Training, Inc., Chicago:II How it is set up to check a capacitor. 
RADIO- ELECTRONICS 
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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. 

PRES. 
PROBE 

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." 

e'we wite‘new... ahwe edge aego, 

SANGAMO ELECTRIC CO. tiele IRNIsio)INS 

Finds Intermittent 

Condensers Instantly 

Pres-probei sliding tip NST 
'with  sanable resistance 
prevents condenser 
hea:ing. Tests with 
power on. Requires 
no achustment. Stops 
guesswork. Saves 
time. Convenient 
probe size ( 7 
Satiilaaion guaranteed. 

See Your Dist. or Order Direct 

PRES-PROBE CO. 

795 

Postpaid 
U.S.A. 

4034 N. Sixth St . Milwaukee 12, Wisc. 

TS3.00 FOR CARTOON IDEAS 
RADIO-ELECTRONICS prints F 
several radio cartoons every 
month. Readers are invited to 
contribute humorous radio ideas 
which can be used in cartoon 

form. It is not necessary that you 
draw a sketch, unless you wish. 

Address 
RADIO-CARTOONS, 
RAD110-ELECTRONICS 

25 West Broadway, 
New York 7, N. Y. 

show a steady glow. The glow will be 
less bright with high circuit resistances. 
This provides an excellent test for the 
quality of the capacitor in auto ignition 
systems. 
The checker also will test the electri-

cal continuity of photoflash bulbs with-
out discharging them. This will often 
save good flash bulbs which did not fire 
because of low battery voltage or de-
fects in the flash-gun or shutter switch. 
A good flash bulb produces a steady 
glow. 

The checker set up in breadboard form. 

The green and black pin are used for 
voltage checks. The unit should not be 
plugged into the line for these checks. 
When the glow surrounds both elec-
trodes in the neon bulb, the circuit volt-
age is a.c. The lamp will ignite on 65 
volts and operate up to 500 volts. Only 
one electrode glows on d.c., igniting at 
90 volts and operating up to 500 volts. 
The unit also will indicate the pres-

ence of r.f. voltage around a transmit-
ter circuit by merely bringing a single 
lead near the circuit while holding the 
other lead in the hand. Caution: Do not 
make an actual connection to the cir-
cuit or to the a.c. line in this case. 

(This little gadget was tried out by 
one of the editors of RADIO-ELECTRONICS 
and shown to students at one of the 
largest radio and TV schools in New 
York. It made such a hit that over 500 
were turned out in less than a month, 
and each new enrollee insists on build-
ing one as soon as he learns the differ-
ence between a resistor and a capacitor. 
Some handy modifications were 

worked out by the more ingenious stu-
dents. One was to add a compact d.p.d.t. 
slide switch with one section in series 
with the a.c. line, and the other section 
across the red and black output termi-
nals. With the line switch open, the 
other section shorts the output termi-
nals and discharges both the internal 
filter capacitor and the capacitor being 
tested. This eliminates the danger of a 
shock from the test leads even with the 
line disconnected, since the electrolytic 
filter capacitor will retain its charge of 
150 volts or more for a considerable 
time, 
Another refinement was the addition 

of a detachable line cord. A standard 
television "cheater" receptacle fits 
neatly in the side of the case, and 
allows the cord to do double duty.) END 

RADIO- ELECTRONICS 
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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 
hoot. If Westinghouse Tubes are now sold 
in your area, see your Westinghouse 
Distributor and take advantage of this $900-

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

-L--

REL 

ELECTRONIC 

TUBE DIVISION 

Westinghouse Electric Corporation 

Box 284, Elmira, N. Y. 

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 
huy 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! 

STORE 
DISPLAYS 

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-
ineghouse Tubes will be avail-
able in your area, drop a postal 
card to Dept. H-201 or have 
your regular distributor con-
tact Dept. H-201 for informa-
tion on how he can better serve 
you. 

vou CAN WE SURE...IF WS 

estingho-use 

JANUARY, 1953 
ET-95013 
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TOP-SELLING TV-RADIO 

PUBLICATIONS distributed by 
HOWARD W. SAMS & CO., INC. 

COYNE 
FAMOUS SHOP-TESTED 

REFERENCE BOOKS 

"Latest Testing Instruments 

for Servicing Radio-TV" 

New 1952 edition tells all about 
modern electronic testing equip-
ment and how to use it most 
effectively. Packed with money-
making short-cuts on trouble-
shooting, servicing, construction 
and other subjects involving use 
of test instruments. Covers Mul-
tipliers, Resistors, Ohmmeters, 
Oscilloscopes, etc. All data shop-
tested for practical application. 
Profusely illustrated, 350 pages. 
ORDER dB-3. Only $3.25 

"TV Servicing Cyclopedia"— A Best Seller 

The fact-packed TV reference book 
by H. P. Manly. Covers every 
phase of TV, including latest data 
on color and UHF. Shows you how 
TV works, how to service sets. 
Special sections on picture pattern 
servicing; testing and measuring; 
alignment; full treatment of am-
plifiers, antennas, controls, ion 
traps, sync. circuits, power sup-
plies, video IF amplifiers, sweep 
oscillators, adapters, converters— 
covers everything. 750 pages. 
ORDER CTIS-1. Only $5.95 

"Television and Radio Handbook" 

1952 edition of the famous TV and 
radio "answer" book. Over 3000 
facts packed into a single volume 
to speed trouble-shooting. Covers 
solutions to most frequent TV. 
radio service troubles; offers 
short-cut time-saving tips; data on 
TV boosters, latest UHF conver-
sion methods, etc. 375 pages, 
hundreds of illustrations. 

ORDER CTB-5. Only $2.75 

BOYCE 
AUTHORITATIVE TV 

& RADIO HANDBOOKS 

"Video Handbook" 
Covers entire suliject of TV; gives 
expert data on design, construc-
tion, production, installation, 
operation and servicing. Fourteen 
complete sections cover the field 
of TV exhaustively. All subjects 
treated practically and simply for 
easy understanding. A remarkable 
handbook widely used by schools, 
engineers, experimenters, and in-
dustrial technicians. 892 pages. 
ORDER BB-2. Only $5.95 

"Radio and Electronics Handbook" 

Here is the basic knowledge and 
data of Radio and Electronics 
digested in 18 sections; complete, 
easy-to-locate data. Clearly ex-
plains radio and electronic theory, 
and covers all phases of the sub-
ject in detail. The most widely 
used handbook of its kind—abso-
lutely invaluable to anyone inter-
ested in radio or electronics. 890 
pages; illustrated. 
ORDER BB-l. Only $4.95 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 
2205 East 46th St., Indianapolis 5, Ind. 

 enclosed. Send the following books: 

CTB-3 C CTB-1 Q CTB-5 

D BB-2 D BB- 1 

Name  

Address  

City Zone... . State  

Construction 

POLARIZED POWER PLUGS 
FOR THE EXPERIMENTER 

By L. B. HEDGE 

"A POLARIZED plug makes certain 
that the chassis is always 

grounded through the a.c. supply," I 
told a friend, recently, while explaining 
a new gadget in my shop. I was sur-
prised to have him reply: "But who 
wants to buy polarized a.c. receptacles 
for all the places he may want to plug 
the thing in?" 

I say his reply surprised me—it 
would not surprise me now, because, 
after questioning many friends and ac-
quaintances and reading through a va-
riety of electrical engineers' and elec-
tricians' handbooks, practical wiring 
manuals, fixture and appliance cata-
logs, and all manner of related publi-
cations, I find that few people seem to 
know, and few publications mention the 
fact, that virtually all power recepta-
cles and convenience outlets used on 
ordinary a.c. installations are polar-
ized. If you're as skeptical of this state-
ment as most of my friends were, look 
at the receptacles in the room you're 
in—they're polarized if one slot is 
longer than the other. The opening 
which gives access to the white metal 
(grounded) contact should be not less 
than 0.045 inch (about 3/64 inch) 
longer than the slot to the dark metal 
(hot) contact. ( Fig. 1.) 

Fig. 1-1'ractically all modern outlets 
are polarized with the wider blade tied 
to the grounded side of the line. 

Polarized plugs—plugs which will en-
ter these receptacles only when correctly 
oriented—are obtainable from most 
electrical supply hauses on special or-
der, ard a few of the larger ones will 
have them in stock. An ordinary (non-
polarized) plug can be easily polarized, 
however, by soldering a U-shaped piece 
of wire around one of its blades to in-
crease its width. The large loop of an 
ordinary paper clip ( Fig. 2) serves well 

Fig. 2—Paper clip soldered around the 
edge of one prong polarizes the plug. 

for this purpose. Cut it to length; fit 
it around the edge of one blade of your 
plug; back the blade with an asbestos 

IT'S NEW 

Write today for 

Magnemite® 

literature 

4 models 

priced 

from 

$225 

Model 

610-B 

81/2  in. D. 

51/2  in. H. 

11 1,à in. W. 

10-POUND 

PORTABLE 

BATTERY. 

OPERATED 

TAPE RECORDER 

MAGNEMITU 
NEW DRY BATTERIES 

Inexpensive flashlight-type 

cells that last 100 hours. 

NEW SPRING MOTOR 

Governor-controlled motor 
runs 15 minutes per winding. 

NEW TAPE PLAYBACK 

Playback and monitoring thru 
earphones or ext. amplifier. 

NEW SENSITIVITY 

Crystal-clear recordings up 

to 100 feet from microphone. 

AMPLIFIER CORP. of AMERICA 

398 Broadway New York 13, N. Y. 

500 FORMULAS TO SUCCESS 

M
ANY Million dollar firms started 
with • single formula. for which 
they paid a big price. Here you 

have 500—no less—tried and tested 
formulas , recipes and procerwes for 
making things . . all at the Mir. 
Blowfly low price of 25e. 
Here is your opportunity to start P 
business with but a few doliera• 
capital and with undreamed of profits 
in prospect. You can also use these 
formula. In your own home to cut 
household expense, to the bone. Or 
you can put them to une to yOUr 
workshop to cut costa a• much as 
100%. 
(Nit paying out many dollars in 
profits to manufacturers. whol.ouders, 
and dealers, when you can make the 
urne thing yourself for a few cent.. 
We no easy when you follow our 
simple instructions. 

60 PAGEL 47.000 WORDS IN TEXT 
Mend for "SOO FORMULAS AND RECIPES" today. En-
close 250, that's all! You won't be asked for another 
cent now or later. Sold on • money-back gliarantee. 

NATIONAL PLANS COMPANY 
1966R Broadway, New York 23. N. Y. 

HI- GAIN TUNER- BOOSTER 
LESS TUBES WITH DIAL $4.75 

$6.00 WITH TUBES 
COMPLETE 

Solve peo T.V. reception with a Hi-Gain 
Booster. Ban'sh weak fringe areas, reduce snow. 
This unit comes to you as a highly serviceable 
High-Gain Tuner. Uses 6J6 Tubes in very effi-
cient Hi-Q Circuit. Has 8 tuned circuits using 
pure silver inductances and indivdual compen-
sation providing high gain on all channels. Built 
in 5:1 Vernier Drive. This is a complete departure 
from ordinary tuners. 

All necessary parts and instructions are includ-
ed fo convert this unit in • few minutes to one 
of the highest gain boosters on the market 
regardless of price. 

100 ASSORTED RESISTORS 
Carbon insulated. New in current RMA Values 
5%, 10% and 10% in 1/2 . 1 and 2 watt. $2.00 

Shipments sent postpaid when full payment is enclosed with order 

25% deposit on cc . O. shipments. 

Open account privileges to rated firms. 

Send for our new bulletin listit g many T V Components 

at terrific price •eductions. 

DE CRAY AND ASSOCIATES 

11842 W. Jefferson Boulevard Culver City. California 

When writing to adver-
tisers please mention 

RADIO ELECTRONICS 

RADIO- ELECTRONICS 
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make 
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parable 

RMS 
PORTABLE BAR 

GENERATOR 

RMS Pé YORK 

only 

211:9,1i)st 

gAR 60.1,3'0 

 ̂

MODEL EAR - 1 

- 

— e a 

‘Inn,:ter from Mars? . • , no; 
jut linearity out of adjust. 
ment . and yon have no test 
pattern to aid you. Out of yoar 
kit tomet, your RMS Bar Gen. 
rratnr . . in a matter of min.' 
'14, tin job is done cecuroie!y.. 
1 our s.ivings in eliminating 

all backs- more than mat i-m 
up the lothelievabh low e.).t, 
of titi., tttilv fmc in.strumet 

e 

• 

SEE 

YOUR 

LOCAL 

JOE BER 

Provides adjustable number 
of both vertical and horizon-
tal bars for easier alignment. 

Complete integral unit v.ith 
no other equipment required. 

Ceramic condensers and 
other high quality COMDO-
nents throughout. 

Treat yourself today . . to 
A much iner ins•rument 
at a much lower price! 

JANUARY, 1953 
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TV MASTS Are Corrosion-Proofed 
INSIDE AND OUT 

It's said you can't tell a book by its cover. And it's tough to tell what's 
going on inside a TV mast until rust and water from corrosion leave an 
ugly streak on the roof or house wall—then it's too late. 
That's one reason smart service men are guarding their reputations for 

good work by installing J&L PERMA-TUBE TV masts. PERMA-TUBE 
is completely protected against corrosion by being pre-treated with vinsynite 
and coated inside and out with an exclusive metallic-pigmented vinyl resin 
base. In addition—PERMA-TUBE is made of special high-strength J&L 
steel that stays up in storms that would flatten masts made of ordinary 
conduit and other types of tubing. 
You can obtain PERMA-TUBE in standard lengths, diameters and wall 

thicknesses. It's easy and economical to install—PERMA-TUBE's new 
POSITIONED-FITTED joints can be slipped together in a matter of seconis. 

HERE'S INSIDE INFORMATION ON WHAT CORROSION DOES 

Section of ordinary conduit 
tubing used for TV masts 
after 96 hours in a salt spray 
test ( A.S.T.M. Designation 
B-117-49T) to accelerate cor-
rosion. Extensive rust inside 
the most has reduced strength 
—caused rusty water to drain 
onto the owner's home. 

413 
Section of PERMA-TUBE after 
500 hours salt spray test 
shows no evidence of corro-
sion. Strength has been re-
tained aid the chance of rust 
streaks or owner's home are 
eliminated. Note sturdier wall 
thickness of Perma-tube sample. 

J81. 
STEEL 

FOR COMPLETE INFORMATION— MAIL THIS COUPON TODAY 

1  Jones & Laughlin Steel Corporation 496 Gateway Center 
Pittsburgh 30, Pa. 
Without charge, plea, send me. 7 Name of Nearest distributor 

NAME  

COMPANY  

ADDRESS  L Complete information on Perma-tvbg 

sheet ( Fig. 3) and solder it on. Clean 
off the extra solder and open up the hole 
in the blade and you have a first-class 
polarized plug ( Fig. 4)—it will not go 
wrong-way-to into the receptacle. You 
can convert a dozen plugs this way in 
half an hour and the whole conversion 
will only cost a few cents. 

Fig. 3—How plug is held for soldering. 

In view of the widespread ignorance 
of the polarization of receptacles, it will 
be wise for you to check the wiring on 
those with which you plan to use polar-
ized plugs. A neon tester or an a.c. volt-
meter—even a lamp with test leads at-
tached—with one side grounded (to a 
water pipe if your outlet is not a metal 
conduit and box system, to one of the 
mounting screws into the box if the con-
duit and boxes are grounded) will iden-
tify the hot side. The short slot should 

Fig. 4—The completed polarized plug. 

be the hot one. 
While you're doing this work it's 

not a bad idea to check all of the out-
lets in the house, reversing those you 
find improperly connected. With this 
done you can put polarized plugs on any 
hot frame or chassis devices you have 
and you'll be sure they're shockproof. 
This treatment will probably cure some 
of your humming audio gadgets—at 
least it will simplify the filtering nec-
essary to eliminate the hum—and it will 
add stability to oscillators, v.t. volt-
meters, and similar test gear that is not 
permanently wired into the 117-volt 
supply. END 

RADIO- ELECTRONICS 
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BUY TEST EQUIPMENT 

TIME Oi'eT;iVialiTiPPLAN 
NO INTEREST!! - NO CARRYING CHARGES!! 

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 

Superior's New 

Model 770 

Model 710 is an accurate 
pocket. size V.0.01. Meta-
tires only 3ls" x 

VOLT-OHM 
MILLIAMMETER 

Sensitivity-100e ohms per volt 
Uses latcst design 2%. accutate 1 NM. D'Arsonval type 
ineter. • Manse zero adjustment hold, for both resistance 
ranges, It is not necessary to readjust when switching from 
one resistance range to another. This is an unportant time-
saving festure nezer before included ln a V.O.M. in this 
price range. • Housed in round-cornered, molded ease. • 
Beautiful black etched panel. Depressed letters filled with 
permanent white, insures long-jifa even with constant- use. 

SPECIFICATIONS: 

6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/3000 
Volts. 

6 D.C. VOLTAGE RANGES: C-7.5/15/5/1501750/1500 
Volts. 

4 D.C. CURRENT RANGES: 0-1.5/15/150 MA. D-1.5 
Amps 

2 RESISTANCE RANGES: 0-500 Ohms 0-1 Megotun. si .9Il E? self-contained et:Till:1 wal:Idi 

all operating instructions. 

Superior's New 

JUNIOR SUPER-METER 

Handsome mend cornered .40 
24%  . complete 1 NET molded babel case 3l/e 

with an test leads and In-
strut lions 

MOST COMPLETE AND COMPACT MULTI-
SERVICE INSTRUMENT EVER DESIGNED 
Measures: 
• Voltage 
Capacity 

*Current • Resistance 
• Reactance * Inductance 
* Decibels 

Speciticatiors: D.C. Volts: 0-7.5/75/50/750/-
F500 Volts. A.C. Volts: 0-15/150/300/1500/3000 

Volts, Resistance: 3-10,000/100,000 
ohms. 0-10 Megahmt. D.C. Current: 
0-7.5/75 Ma. 0-7.5 amps. Capacity: 
001 Mfd.-.2 Mfd..I Mfd.-20 Mid. 
Electrolytic Leakage: Reads quality 
of electrolytics 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 ohrrs 15 K ohms-2.5 Meg. 
ohms. Inductance: Heiwy-50 
Henries 30 Henries- 10 K Henries. 
Plus Good-Bad scale for checking 
the qua ity cf e ectrolytic con-
densers. 

Superiior's New SUPER-METER 
Model 670-A 

Comas laused in rugged, 
crackle- finished steel cabi• 
net complete with test 
leads and operating is. 
btructions. Size EV.' x 
s 

A combination volt-ohm milliam-
meter plus capacity reactance in-
ductance and decibel measure-
melts 
SPECiFICATIONS: 

S.C. VOLTS: 0 to 7.5/15r5/150/750/1,500/ 
7.500 Volts 

A.C. VOLTS: 0 to 15/30/150/500/1.500/11,000 
VnIts 

OUTPUT VOLTS: 0 to 15/30/150/300/1.500/ 
3,000 Voltz 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 
Amperes 

RESISTANCE: 0 to 1,000/100.000 Ohms 0 to 10 
Met.ohnis 

CAPACITY: . 001 te 1 Mtd. 1 to 50 MM. (Qual-
ity test for electrolytical 

REACTANCE: 5e to 2,500 Ohms 2.500 Ohm, to 
2.5 Mel:ohms 

INDUCTANCE: . 15 to 7 Henries 7 to 7.000 
Henries 

DECIBELS: -6 10 +18 - 14 to +38 + 94 to -1-58 

8 ADDED FEATURE .40 The Model 670-A includes a spacial 
NE + GOOD- BAD scale for checking the 

quality of electrolytic condensers at 
a test pctential o' 150 Volta. 

Superior's New TuBE TESTER 
Model TV- 1I 

Operates on 105-130 Volt 60 
Cycles A.C. Hand-rubbed 
oak cabinet tom slete with 
portable cover 

• Uses the new self-cleaning Lever 
Action SwItclbes for individual ele-
ment testing. Because all elements 
are numbered according to pin num-
ber in the RMA base numbering mi. 
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 
Model TV- II as any of the pins may 
be placed in the neutral position 
when necessary. • Uses no combina-
tion type socaets. 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 
chat provides complete data for ail 
tubes. • Phono jack on front panel 

S NET tubes or noise due to faulty elements 
.50 for in either phones or en-4 amplifier detects microphonic 

and loose ex•ernal connectons. 

Superior's New 

TV BAR GENERATOR 
THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN! I 

TV Bar Generator comes com.$ft ñ .95 
plete with shielded leads and 
detailed operating instructions. NET 
Orly ..... .. . .... 

Connects direct to an-
tenna post. No connec-
tion inside receiver. 

Features-Can be used 
when no stations are on tie 
air. • Provides linear pat-
terns to adjust vertical and 
horizontal linearity • Pro-
vides vertical and horizontal 
sweep signals • Provides 
signal for testing video am-
plifiers. 

NEW TIME PAYMENT PLAN 
ORDER BLANK 

MOSS ELECTRONIC DISTRIBUTING CO.. INC. 
Dept. B-43, 38 Murray Street, New York 7, N. Y. 

Please send me the units checkea below. I am enclosing the down pay-
ment with order and agree to pay the monthly oalance as shown. It h 
understood there will be no carrying, interest or any other charges, pro-
vided I send my monthly payments when due. It is further understood that 
should I fail to make payment when else, the full unpaid balance shot 
become immediately due and pcyable. 
O MODEL 770  Total Price $ 14.90 

$2 90 down payment. Ba ,ance $2.00 monthly for 6 months. 
D MODEL TV- II  Total Price $47.50 

$11.50 cown payment. Balance $6.00 rnonthly for 6 months. 
O JUNIOR SUPER METER  Total Price $21.40 

$5.40 down payment. Balance $4.00 monthly for 4 months. 
El TELEVISION BAR GENSRATOR  Total Price $39.95 

$9.95 down payment. Balance $5.00 rronthly for 6 months. 
D MODEL 670-A  Total Price $28.40 

$7.40 clown payment. Balance $3.50 monthly for 6 months. 

D I enclose   os down payment. 
1111 Ship C O.D. for the down payment. 

Signature  

Name  

Address  

City Zone State  

JANUARY, 1953 
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dependable replacement 
parts listing beginning 
with Pock 57 

480 Canal Street, 

New York 13, N. Y. 

Front-panel view of shortwave converter. 

SW CONVERTER 
By RICHARD GRAHAM 

THIS converter is a simple one-tube 
affair that will convert your pres-

ent broadcast set to receive signals 
on the international short-wave broad-
cast bands, between 5.5 and 15 mc. 
With it you can break the chains that 
bind your set to the American broad-
cast band and multiply your listening 
enjoyment. Many fine educational, cul-
tural, and musical programs can be 
heard daily. These originate in coun-
tries all over the world, including, of 
course, those from our own Voice of 
America stations. Many short-wave en-
thusiasts attempt to receive, identify, 

and verify as many of these foreign 
stations as they can, and this is a use 
to which this converter is well suited. 

Although the converter uses only one 
tube, its performance far exceeds that 
of the simple one- or two-tube receivers. 
This is because it takes advantage of 
the selectivity and sensitivity of your 
present broadcast set. The result is 
plenty of "snap." Its performance will 
generally be equal to the lower-priced 
communications receivers. Even when 
the converter was used with a cheap 
a.c.-d.c. set and a 4-foot antenna, the 
results were surprising. English, Amer-

The r.f. tuning capacitor is mounted underneath the chassis. 

RADIO- ELECTRONICS 
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TERRIFIC ACCEPTANCE GREETS THE NEW 

TRIO 

(paten% 

TV ANTENNA 
The sensational new TRIO ZIG-ZAG TV AN-

TENNA has already proven its superiority in the 
field. Thousands of installations have given a new 
high in TV reception, especially in ultra-fringe areas. 
Word of mouth has done the rest. TRIO'S plant capa-

city, taxed to the limit in an effort to supply the 
amazing demand for the ZIG-ZAG ANTENNA 
series, is being greatly expanded. Very soon now, 
your ZIG-ZAG ANTENNA will be supplied, and 

it 's well worth waiting for. 

ZIG-ZAG ANTENNAS have replaced every 
known type of installation and TRIO is proud to 
report that in EVERY instance the ZIG-ZAG AN-
TENNA has out-performed them all, even the tried 
and true TRIO dual-channel yagi. 

TV listeners are finding that with a ZIG-ZAG 
ANTENNA they are no longer tied down to just 
one or two channels, but are getting excellent recep-
tion on channels never seen before. ZIG-
ZAG ANTENNA is truly HOT on dl 
VHF channels. 

TRIO ROTATOR 
A worthy companion to the ZIG-ZAG 
ANTENNA. Tested and proven -Jent.,i 

ovary tonetriyJble condition of loom, weather, 
stroin and swims Two motors, one (or eoch rororiclr 
direction. %drive electrical stops prevent damage. 
of over-totation. Positive broke action, na dri 
even when supporting heavy arrays in 80 MP 
winds. Pitosition built of finest metric% ant UN 
CONDITIONALLY GUARANTEED by TRIO 
for -WO YEARS. SMARTLY STYLED DIREC-
TION INDICATOR ho‘i easy to read did lace 
ond rosy to use finger touch control. A heourilut 
instrument you'll be proud to own. 

TRIO ZIG-ZAG 
TV ANTENNAS 

available in 8 different models, provide a new high in 
all-channel performance for any area, from metropolitan 
to ultra-fringe. Tremendous gain, sharp directivity, excel. 
lent match to 300 ohm line, sturdy vibration-proof con-
struction and fast, easy installation tells the rest of the 
TRIO ZIG-ZAG ANTENNA story. 
SEE THEM at your JOBBERS. WRITE for CATALOG. 

ihese ZIG-ZAG ANTENNAS Pro-
vide the ultimate in extreme fringe 
area reception. ZZ12L provides 12-
14 db. gain on Channels 2 thru 6. 
ZZ16H has a gain of 14 db. on Chan-
nels 7 thru 13. These antennas have 
very narrow forward lobe, high frort 
to back ratio, provide high rejection in 
areas with co-channel interference. 

Where maximum gain is not necessary 
these normal fringe model ZIG-ZAG 
ANTENNAS are ' deal. Model ZZEL 
hasa gain o19 db. average on Channels 
2 thru 6. The ZZ8H provides an 11 db. 
gaie on Channels 7 thru 13. Forward 
lobe patterns comparable to good 
multi-element single channel yogi. 

For near fringe area reception these 
ZIG-ZAG ANTENNA models pro-
vide 8-9 db. gaies on all Channels 2 
thru 13. ZZ6L covers Channels 2 thru 
6 and Model ZZ6H covers Channels 
7 thru 13. Both models have patterns 
similar to those of. cut to channel yogis. 

These ZIG-ZAG ANTENNAS pro-
vide ALL CHANNEL reception with 
only ONE antenr a bay. Model ZZ6A 
is designed for near fringe area recep-
tion of all Channels 2 thru 13, with an 
average gain of 9 db. Model ZZ4A 
is for use in suburban areas, providing 
an average gain of 6 db. on all Chan-
nels 2 thru 13. 

TRIO MANUFACTURING COMPANY 

U121. 

\ Suburban 

ORIGOSVILLF, ILLINOIS 14 
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American Beauty 
Electric Soldering Irons are Service Proven... 

Since 1894 
These features make American Beauty the Standard-of-
Perfection on the world's production lines . . . where 
dependability, long life and efficiency are demanded. 

TEMPERATURE REGULATING 
STAND 

Thermostatically controlled to 
maintain heat of Iron at any de-
sired temperature while at rest. 

A.102 

• Nickel-coated, corrosion-resistant 
tips, easily and quickly replaced 

• Super-flexible cord, American Beauty 
made, resists wear due to flexing 

• Heating element of chrome-nickel 
ribbon resistance wire 

• Insulated with pure mica 

• Built-in adapter for ground wire 

WRITE FOR FREE LITERATURE 

AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN 

jean, and South American stations 
rolled in at full volume, actually over-
loading the speaker. 

A superhet tuner 
Circuitwise, the converter is very 

similar to the mixer circuit used in the 
front end of many superheterodyne re-
ceivers. It changes the short-wave sig-
nal to 1500 kc by beating it with another 
signal from an oscillator in the con-
verter which is 1500 kc higher (or low-
er) than the received signal. Converting 
the short-wave signal to 1500 kc en-
ables us to tune it in on any ordinary 
broadcast set. 

128E6 

L4 14°1'kf 

',DESIRED 

1(70 AC 

0e-14—Celp4At 

I40 

SI-4 RT+ 

2.2A 270 

3 

- -- -SEE TEXT 

1511, 
ANT 

L2 

„4, 
CHASS3 

SNITCHES GANGED 

GND 

Schematic of the 1-tube converter. 

The broadcast receiver—which has 
been set to 1500 kc—then acts as the 
i.f., detector, and audio sections to com-
plete the receiver. To avoid r.f. and 
oscillator tracking problems, which can 
be very nasty for a novice at these fre-
quencies, the r.f. and oscillator capaci-
tors are adjusted separately for best 
reception. 
For economy reasons, the converter 

was made a.c.-d.c. To avoid serious 
shock, no connection is made to the 
chassis from the power line. But be-
cause the rotor of a variable capacitor 
is automatically grounded to the chassis 
when mounted on a panel and because 
of hand capacitance effects, it is neces-
sary to ground the chassis to the line 
for r.f. The .005- if capacitor between 
line and chassis and the .01-)tf capaci-
tors in series with the stators of the 
two variables isolate them from the line 
at 60 cycles while affecting them very 
little at frequencies between 5 and 15 
me. While it is still possible to get a 
"tickle" if the line plug is not polarized 
correctly, it will not be serious because 
of the high reactance of the capacitors 
at the power-line frequency of 60 cycles. 
The solution, of course, is simply to turn 
the plug over in the wall socket. 
Another interesting feature is the 

use of a 3-)if capacitor in series with the 
filament to drop the line voltage to 12 
volts for the 12BE6. This was actually 
made up of three 1-µf, 200-volt capaci-
tors connected in parallel. These are 
seen in the left side of the photograph 
of the bottom wiring. If desired, a 697-
ohm, 20-watt resistor can be substi-
tuted for the 3-pif capacitor. Since a 
capacitor does not dissipate power, the 
whole converter will consume about 2 

RADIO- ELECTRONICS 
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O PAPC 
YOUR HEADQUAIZTERS 

TOR TMOUSARDS 
Of RA1P10- TV SERVICE AIDS 

Products of the Month 

G-C — the company that pioneered the 
radio-TV service aid field — now makes more 

products for servicemen (and more 
exclusive with G-C) than anyone else.. Besides 

this variety, you get more quakily, more 
value for your money. That's why it pays 
you to insist upon getting G-C products 

from your jobber . . . finer products 
like the ones shown on this page. 

C-C RADIO 
SERVICE CEMENT 

High grade cement for 
radio and speaker work. 

Original and finest made; 
use 'for speakers, cones. 

spiders, loose grid caps and 
rube bases, etc. Water-proof, 

fast drying. Brush in cap. 
No. 30-2-2-oz. Bottle List 65c 

C-C DE-NOIZ 
CONTACT CLEANER 
New secret ingredients dis-
solve corrosion and oxidation 
and stop noise on contacts, 
volume controls, tuners, de' 
tents, switches, relays, etc. 
Simply apply and forget, 
noise disappears. Applicator. 
No. 51-2-2-oz. Bottle List $1.60 

CC MAC-NET IK 
HEAD CLEANER 
Oeans recording heads on tape 
and wire recorders. Nothing 
like it on market; original 
and best available. Removes 

; oxide accumulation, cleans 
without leaving scum or resi-
due. Renews head for im-
proved recording and erasing. 
Use regularly. Applicator. 
No. 53-2-2-oz. Bottle List $1.60 

C-C RED-X CORONA DOPE 
New red colored corona dope 
to prevent corona shorts on 
TV sets. Fast drying. Same 
material as used by leading 
set manufacturers. Use on 
any high voltage circuit. 
Brush in cap. 
No. 50-2-2-oz. Soule List $1.20 

C-C TELEVISION TUBE KOAT 
Fast-drying conductive coat-
ing for recoating outside of 
picture tubes where the sur-
face is scratched or peeing. 
Nothing like it for TV service 
work. Brush in cap. 
No. 49-2-2-oz, Bottle List $1.20 

G-C DUPLEX 
TUBE PIN STRAIGHTENER 

Handiest cube pin straight-
ener yon ever saw! Straight-
ens pins on both miniature 
and jumbo miniature tubes, 
both 7- and 9-pin types. 
Precision made steel dies 
molded in durable plastic. 
No. 8655 List $2.50 

C-C AMO 
MINIATURE TUBE PULLER 
Exclusive with G-C. AMO 
prevents tube breakage and 
burned fingers, speeds up 
production and repair. Easy 
to operate, works on suction 
and vacuum. Press down on 
tube to pull, press button ro 
release! List 
No. 5093 (for 7- pin tubes) $1.65 
No. 8106 (for 9-pin tubes) 51.65 

G-C SPEEDEX 
AUTOMATIC 
WIRE STRIPPER 
New model, fully automatic 
with "delayed return action" 
to prevent crushing fine 
stranded wires. Single squeeze 
action strips both solid and 
stranded wire. Interchange-
able blades. Other models. 
No. 766-1 List $8.25 

C-C DELUXE 
TV ALIGNMENT TOOL KIT 
Durable leatherette roll type 
case with 16 matched tools. 
Tools are finest quality, with 
steel tips of hardened spring 
steel; used and approved by. 
!eading TV set manufacturers. 
$15.00 list value. 
Nc. 8280 List $12.90 

C-C 
"HINGED COVER 

LINE" HARDWARE 
New G-C 50 Line-240 items 
such as bolts, nuts, screws. 
grommets, etc. — packed in 
new, reusable, hinged cover 
plastic boxes. Save the label 
coupons, get a metal rack 
for stocking different boxes. 
Exclusive with G-C! Look 
tor new G-C display at your 
jobber. List price per box 
only 50c. 

Êze 

C-C 3-WAY 
TV LINE KLIP • 
Sell this clever new item to 
every set owner, use it for 
store demonstration and serv-
icing. Use it three ways— 
straight, side or plug-in (RCA 
sets). No soldering, attaches 
in seconds, quick disconnect 
in storms. 
No. 8744 List 50c 

GC TV ANTENNAS-ACCESSORIES 
G-C Master- Line Antennas 
are America's finest line, re-
gardless of price. ;Matched 
line of stand-offs, chimney 
and wall mounts, connectors, 
etc., saves you time and 
money, gives you dependable 
TV antenna installation. 

G-C UNIVERSAL TV LIGHTNING 
ARRESTER 

Underwriters' approved light-
ning arrester for both 300-
ohm and 450-ohm open line, 
indoor and outdoor use. Safe, 
sure and speedy to install— 
proved best by test. No wires 
ro strip, not affected by heat. 
No. 8640 List $1.25 

FREE Write today for G-C's big illustrated 
catalog plus new supplements. Shows 

all these G-C products and thousands more. Send a 
postcard right away. No obligation! 

GENERAL CEMENT MANUFACTURING CO. 
910 Taylor Avenue Rockford, Illinois 

JANUARY, 1953 
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{A,..ilaws, et teed-

Why use 

Microwaves? 
Read 

ESSENTIALS OF 

MICROWAVES 
By Robert B. Muchmore, Hughes Aircraft Co. 
An expert's practical survey of the physical prin-
ciples of microwaves and applications of micro-
wave equipment. Word-pictures replace complicated 
mathematics. September 1952. 236 pages. $4.50. 

Write for copy on 10-day approval 
JOHN WILEY & SONS, INC. 

440 Fourth Avenue New York 16, N. Y. 

TIMESAVER! 
TELEVISION TECHNOTES-

Gensback Library Book No. 46 

128 Pages. 58 Illustrations 51.50 

A real boors to TV service tecP• 
nicions. List the symptoms, rouses 
and cures for 607 actual troubles 
found in scores of sets made by 
27 manufacturers. Cuts down 

'out/re trouble-shooting time. njo ens 
;,  

GERNSBACK PUBLICATIONS. INC. 
Publishers of RADIO-ELECTRONICS 

25 West Broadway, New York 7, N. Y. 

watts. With a resistor substituted for fil-
ament voltage dropping, the power con-
sumption will be approximately 18 watts. 

While there is nothing tricky or criti-
cal in the wiring of the unit, it is well 
to remember to keep all r.f. leads short 
and as direct as possible. Leads in this 
category would include those from the 
coils and variable capacitors. Other wir-
ing such as the power supply circuit, 
filament, and other a.c. wiring may be 
conveniently wired and then cabled if 
desired. This is what was done in the 
unit shown. 

Since the converter covers a rather 
wide band of frequencies, it is well for 
the constructor to invest in some sort 
of vernier dial. This will make tuning 
much easier and smoother. The dial 
shown in the unit constructed has been 
calibrated with both a 0-100 scale (for 
accurate logging) and a frequency 
scale. The dial can be calibrated by "on 
the air" observations and a radio log 
(available at most newsstands). 
A word of caution concerning fre-

quency calibration so the constructor 
may avoid a confusing pitfall. To make 
the unit simple, the r.f. and oscillator 
capacitors were tuned separately. Now, 
if an oscillator ( for example) is set at 
6 me and the intermediate frequency is 
fixed at 1500 kc ( 1.5 mc), the incoming 
signal can be either on 6+1.5, which 
would be 7.5 mc, or 6-1.5, which would 
be 4.5 mc. The frequency that is se-
lected is determined by the r.f. tuned 
circuit. In many instances the r.f. ca-
pacitor can be made to tune to either 

frequency, as in the example above. 
Thus you can tune in two different sig-
nals at one dial setting of the oscillator 
capacitor. With the r.f. capacitor plates 
in furthest, the frequency will be the 
lower of the two possible received fre-
quencies. This is the best way of oper-
ating the converter, and should cause 
no confusion. 
A switch Si has been provided to turn 

the a.c. to the converter on or off and, 
simultaneously, to switch the antenna 
from the converter to the broadcast set 
when the power to the converter is off, 

Layout shows input-output coil ›liiel(1. 

Seetieee MAN-SIZE INSTRUMENT VALUES at HUDSON! 
IMMEDIATE DELIVERY 

ON ALL 24 
WORLD-FAMOUS 

INSTRUMENTS AND KITS 
Only EICO gives you 

Laboratory Precision at Lowest Cost. 

You build EICO KITS in 1 evening, but 
. . . they last a lifetime. And you SAVE 
OVER 50%. 

See the complete EICO line at HUDSON 
- or write for latest catalog NOW. 

Hudson Radio TV Corp. 48 W. 48 St., NYC R -1. 
D Send me FREE 192-page 1953 Hudson Catalog 
D Send me the following EICO Instruments: 

D 425K Scope Kit $44.95 D 625K Tube Tester Kit $34.93 
O #425 Wired $79.95 0 #625 Wired $49.95 

o 221K VTVM KIT $25.95 
D #221 WIRED $49.95 
0 565K V.O.M Kit $24.95 
O #565 Wired $29.95 

O 536K V.O.M Kit $12.90 0 1040K battery Elio. Kill $25.95 
0 #536 Wired $14.90 D # 1o,so Wired $34.95 
0 320K Sib. Gen. Kit $ 19.95 0 3I5K Deluxe Gen. Kit 139.95 
D #320 Wired $29.95 0 #315 Wired $59.95 

D 360K Sweep Gen. Kit $34.95 D 145K Sig. TT  Kit $19.95 
D #3410 Wired $49.95 0 # I45 Wired $28.95 

20% deposit required with ol/ COD orders 

D 214K VTVM Kil $34.95 
D #214 Wired $54.95 
D 377K Audio Gen. Kit 131 95 

#377 Wired $49.95 

Now.  

Address  

L  state 

221K VTVM KIT $25.95 
WIRED $49.95 

Over 192 pages of electronic parts and equipment ... complete 

1-ti-Fi Section ... JAN Cross- Reference Guide ... the industry's 

most valuable buying tool! Send for it today Address Dept. R-1. 

See EICO's other ads on pages 28 and inside back cover. 

HUDSON 
RADIO 8, TELEVISION CORP. 

42.5K 5" PUSH-PULL SCOPE 
Kr $44.95 WIRED $79.95 

48 West 48th Street, New York 36, N. Y. 

Circle 6-4060 
212 Fulton Street, New York 7, N. Y. 

RADIO- ELECTRONICS 
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„ ee..OSCILLOSCOPE bYPreci-s-e w  
(IN KIT AND WIRED FORM) 

ACCEPT LIQ SUBSTITUTg—INSIST on this latest PRECISE Original—No other 
"scope" can compare with this newest test instrument—BECAUSE: 
PRECISE uses NO SURPLUS — only the finest components in our precision-
engineered products PRECISE offers on iron-clad guaranty with every pur-
chase. AND PRECISE gives you an instructively illustrated, 3 color, "step-by-
step" construction book—the most comprehensive in he market today! 

HERE ARE A FEW OF THE NUMEROUS PRECISE FEATURES IN THE 
NEW OSCILLOSCOPE: 

1. 'True electronic sweep magnifier 

2. Astigmatism control 
3. Push-Pull vertical from input thru output; push-pull horizontal 
4. Internal blanking and Z modulation with blanking amplifier 

Driven and non-driven sweep 
6. Over 5MC flat response—DC amplifiers 
7. Cathode follower input on vertical and horizontal 
8. Internal calibratot 
9. Horizontal and vertical stepping attenuator 
O. NEW 7" Tube to PRECISE specifications 

11. Highest sensitivity available aside from finest laboraron, scopes 

s. 

••• 

PRECISE TEST EQUIPMENT AVAILABLE IN KIT AND WIRED FORM 

MODEL 630 RE.AF•TV AND MARKER GENERATOR. For the first time 
in the history of the industry . SO MUCH FOR SO LITTLE 
110 MC on fundamentals. 330 MC on harmonics; Pre•taned RF 
(wth n 1%) head': AF Ito., 20 to 20.000 cycles; variable % and 
Est Mod . Cathode-Follower and Constant Z output: Stepping 
atzenuato;: Speech Arnp.; Xtal Mar'or with Arnp. control; RF and 
AF Standby; Mee Bridge OF. Lames RF; illuminated Om, Dials: 
Coax outpw.its. Separately tuned coils: Filtered AC: Vernier tun. 
in.:, Sepan-ate RF; Shielded: II" a 11 5"; Etched panel. 

'Model 63OKA 030.95 (pre-assembled head) Mee "" 
Model 630W $53.95 (Factory wired) $33.95 

MODE.. 999 tome voLTAGE pRogE. Designed for high voltage 
measnrements anti, special emphases on Safety. Operational Sim. 
Dimity r.d Rugged Construction. Exclusive Features: MULTIPLE 
INSULATION, MICHANIZALLY SIGCKPROGE. CHANGEABLE TIPS; 
SWIVEL connection. Onds are billions of billions to 1 that ro 
breakdown will occur! INTERCHANGEABLE RESISTORS . Wired 
Only $6.98 

MODEL 909 VACJUM TUBE VOLTMETER: 1% CrArnic precision 
Resistors; Coax DC connector; FM zero alignment scale; burn-out 
proof ercult. Rugged oversize 41/2 " meter 825.98 
Feetory wired . 344.96 

Prices slightly higher n the West Prices and 
specifications subject to Change WINO notice. 

„ 

MODEL 635 UNIVERSA, IF SINE, SQUARE ANO 1111SE GENERATOR. 
For accurete test-ng audio and vide* circuits. 1% Cramic pre. 
colors rusiszors; Wien Bridge; variable .Z and cathode .follower 
output; minimum overshoot and 'comfort through 100,000 cycles; 
sine waves through 200 KC $33.50 
Factory wired $52.50 

FOR COMPLETE UNE 
OF 

PRECISE KiTS 
MAII COUPON BLOW 

MODEL 912 RF PROBE. LOWEST PRICED, factory wired Probe in 
the Industry. IndisiduAPy calibremd at 75 MC for accurac , im-
pedance and shunt capacity. 

Wired Only $4.25 
MODEL 460 CAPACITY ATTENUATOR PROBE. Reduces mput . red 
loading effects an oscilloscope by 10 to I. Adjustable f r cry 
scope. 'arrest priced in the field, but still using highest quali,y 
components. 

Weed Only $5.95 

MODEL so DELUXE VACUUM TUBE VOITMETER. Another PRECISE 
first! Vertical or Horiconta. conseuctmn. GIGANTIC 71/2 " meter 
movement; all Ile unusual values and features of Model 909 n 
a really DELUXE version $38.98 
Factory wired . . $57.90 

e 
ICHIEL 610 RE SiGNOIL GENERATOR -he lowest er ted signal 
generator in the ficld offering — Same RF mead as Model 630: 
1)0 MC cm fundamentals; 330 MC on haeniorucs; 60 and 400 Cycle 
AV; Cathode-follower output; Ext. Mod ; Speech Amp; 

tuned coils. 
Model 61014 

Modes mu 528.95 (pre.assernbied head) 
Morrel 610W $3!, 95 owned) $23.95 

MalninlIMIIWMINSWIIMISZIIMW111111111111WIIMIMill 

PRECISE DEkELCPMENT CORP. Dept. RE. 13 

999 LONG BEACH ROAD e OCEANSIDE, L. I., NEW YORK 
GENTLEMEN: Without any obligation on my port, kindly send 

me the following: 
E PRECISE CATALOG 
D NAME OF DISTRIMITOR NEAREST ME 

NAME  

ADDRESS 

CITY  ZONE—STATE 

JANUARY, 1953 
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A BROAD BAND, 3 TUBE, 3 STAGE, 

FULLY AUTOMATIC BOOSTER WITH 

ALL-CHANNEL GAIN IN EXCESS OF 16 db. 
and only trt A 0 

U%LPIST 

THE NEW B —T 

BOOSTER 
" DU HA- 3 Fully Automatic 
DESIGNED FOR BETTER TELEVISION 

What John wanted most and found hard to get. 
Was a booster what boosted, with no knobs to set. 

i,e144ee, 4.-44 

"knobs." ht complained, -makes tuning more tough," 
And, "Lord knows", he cried, -My set has enough." 

-And who needs more boxes to clutter the house? 
There's enough work around for me and my spouse." 

( 

"You'd laugh if I cranked my car like we useter, 
So why haue old-fashioned knobs on a booster?" 

But. John had a Tech-man who knew his TV 
Who showed John the booster made by B-T. 

//4 At last, John is happy, and more so to learn 

de That the booster is hidden and no knobs to turn. 
Z‹. 

NO knobs to set. 

NO channel tuning. 

NOband-switching. 

Lower noise factor. 
Attractive hammertone 

steel cabinet. 

Write for 

Catalog EA 3 

BLONDER-TONGUE LABORATORIES, INC. 

WESTFIELD, NEW JERSEY 

and vice versa. This is the SW—BC 
switch shown on the front panel of the 
converter. It is shown in the "converter" 
position in the schematic. 

Alignment and operation 
After the unit is completed, it is nec-

essary to align the converter by adjust-
ing Ll. All that is necessary is to hook 
up the unit to both the broadcast set 
and antenna as indicated in the sche-
matic. Next turn the power on to both 
the converter and broadcast set. Then 
set the dial of the broadcast set to 15@0 
kc. If an interfering broadcast signal 
is heard, there is no harm in shifting 
the dial slightly either way to tune it 
out. Now adjust Li for maximum back-
ground noise or—better yet—find a 
short-wave station and adjust LI for 
maximum volume. A good point to re-
member is that when returning to short-
wave from the broadcast band be sure 
to reset the broadcast set to exactly 
where it was when the converter was 
aligned. This setting determines the 
sensitivity as well as the accuracy of the 
frequency calibration. 
There is little likelihood of image in-

terference, since the 1500-kc i.f. sep-
arates stations that might cause this 
trouble by a full 3 mc. Harmonics of 
the receiver oscillator may give spuri-
ous reception at some points. 

Materials for converter 
Resistors: 1-270, 1-22,000 ohms, Vg Waft 1-2,200 
ohms, I watt. If desired (see text), 1-697 ohms, 
20 watts. 
Capocitors: ( Mica) 1-50 µµf; tsf. ( paper) 
2—.01 stf; 1-3 ssf ( or three 1-ssf units); ( electro-
lytic) 2-40 ut, ISO volts; (variable) 2-140 sspf air 
variables. 
Miscellaneous: I-20-ma selenium rectifier; 1-128E6 
tube: I-3- pole, 2-positios switch. 

Coil Data 
LI 100 turns on 1/2 -inch diameter slug form, No. 

34 wire 
L2 4 turns of hookup wire over LI 
L3 23 turns, tapped at 5 turns from bottom, wound 

on 3,4-inch form, %-inch long, No. 22 wire 
L4 17 turns, %-inch form, %-inch. long, No. 22 wire 
L5 4 turns of hookup wire over L4 
LI, 13. 14 close-wound with enamel-covered wire. 

The actual frequency range of the 
converter is 5.5 megacycles to 16 mega-
cycles. This covers all the important in-
ternational short-wave broadcast bands 
as well as the 40- and 20-meter ham 
bands and a host of other commercial 
services. END 

1 SALE! 

WIRE RECORDERS 

efklEN, 

r-
eAcyoee./ 
TV REAI1R 

\ 

"Have you got a five hour spool? I want 
my wife to hear what she sounds like!" 

RADIO- ELECTRONICS 
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, 

World's most powerful TV ANTENNA% 

let gain 
over tuned dipole% 
.... . . 

• GUARANTEED 10 times more powerful than stacked 10 element 
Yagis. 

• GUARANTEED to extend fringe area reception an additional 40 
miles. 

• Motorless All Direction reception — nine different antennas in 
one. 

• Broad band UHF— VHF plus FM reception. 

• Half the cost of single channel stacked Yagis — Patented to 
insure price protection, U. S. Pat. Nos. 2,585,670 — 2,609,503, 
others periling. 

• Pre-assembled, quick-rig, flip-out. 

• Nationally advertised. 

The only TV antenna that instantly beams the tele-
vision set directly to the signal without a rotor. 

The biggest antenna news of the year. TV techni-
cians are marveling at this amazing powerful high 
gain antenna. The only antenna that brings strong 
signals from all directions to weak signal areas 
instantly .... with a flick of the nine position switch 
located near the TV set. 

NINE ANTENNA SWITCH COMBINATIONS 
A Antenna R Reflector T Transmitter 

Q 

e eb, 0 0 • tb 
Position 1 — Sop, 
Cato& with Ref, ctots 

Pelotas 2 — Siclitectionol 
ion Dipole 

o 
Position 3 — Soper 
Camcol with Reflectots 

Position 4 — 

Con,cel.th Reflect ns 
Position — Btchretfionol 

Ton C ' pee 

TO SWITCH 

$3650 
LIST PRICE 

Includes Stacked Antenna Array. 
9 Positioi Switch. Completely 
Wired Stacking Harness. A.I.M.— 
Automatic. Impedance Matching 
Coupler. 

Individually packaged 

with complete instructions. 

GU 

Available at local jobbers or wrde for name of nearest representative. MONEY BACK ARANTEE 

o 4 

:0 
Positio 0 

ALL CHANNEL ANTENNA CORP. To outperform any present day an-

n 6 — Soper Position 7 — Boerctionol Position I — eidirectionol Position — S.tper 

o 

rnnc Inuc t arr ayo c ku es idn eol ementrootor Hd scikdo en 3N0.4y. 

4 bay conicas, fans, double V's, etc. 
ry  

Cooke with Reflectors Inverse Triple Double V TttPle Double V Ion Tyrnstile 

70-07 Queens  Blvd. 17, JANUARY, 1953 
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Judging by ratio of sales to market potential, this laboratory grade 5" oscil-
loscope is preferred by the great majority of television and electronic tech-
nicians. The specifications explain why such is the case. 

Spec if 

Vertical Amplifier — Push-pull ampli-
fiers provide flat response within 1.5 db 
from 20 cycles than' 4.5 Mc. 
Sensitivity Ranges—The sensitivity 
ranges are . 018, . 18, 1.8, . 25, 2.5. 25 RMS 
volts-per-inch. 
Horizontal Amplifier— Push-pull with 
sensitivity of . 55 RMS volts-per-inch. 
Input Impedances—Vertical 1.5 meg-
ohms shunted by 20 mmfd. Direct to 
plates, balanced 6 megohms shunted 
by 11 mmfd. Horizontal: 1.1 megohrns. 
Linear Sweep Oscillator— Saw tooth 
wave 20 cycles to 50 Kc in 5 steps. 60 
cycle sine wave also available as well 
as provision for using external sweep. 
Input Voltage Calibration— Provides a 
standard voltage against which to 
measure voltages of signal applied to 
vertical input 

JACKSON 
MODEL CRO-2 

Proved by the 
hundreds in use 
by TV manufac-

turers' and dealers' 
technicians 

ications 

Vertical Polarity Reversal— For revers-
ing polarity of voltage being checked 
or foi choosing either positive or nega-
tive sync. voltages. 
Return Trace Blanking— Electronic 
blanking provides clear, sharp trace 
to prevent confusion in waveform 
analysis. 
Synchronizing Input Control— to choose 
among INTERNAL, EXTERNAL, 60 
CYCLE, or 120 CYCLE positions. 
Intensity Modulation-60 cycle internal 
or external thru front panel binding 
posts. 
Accessory—Model CR-P Probe for de-
modulating RF and IF voltages. 

Prices: Model CRO-2, Users' Net $ 197.50 
Mode. CR-P Probe, Users' Net $9.95 

See your electronics distributor for more, information, or write 

ACKSON ELECTRICAL INSTRUMENT CO. • DAYTON 2 OHIO 
"Service Engineered" Test Equipment 

IN CANADA: THE CANADIAN MARCONI CO. 

IMPROVING OSCILLATOR 
AND A.V.C. OPERATION 

By JAMES SAREDA 

W HILE experimenting with all 
types of receivers over a period 

of years, I have worked out several 
ways of improving the performance of 
the local oscillator and a.v.c. circuits in 
small superhets of the commercial and 
home-grown types. 

Oscillator-pulling is one of the major 
problems in the design and construction 
of shortwave superhets. Any change in 
the tuning of the r.f. circuit affects the 
oscillator frequency whenever there is 
the slightest coupling between the two 
circuits. It is particularly bad with 
pentode mixers where the oscillator grid 
is coupled to the mixer grid through a 
small capacitor, but it is also noticeable 
in pentagrid mixers with separate oscil-
lators when the oscillator grid and in-
jector grid are tied together. Pulling 
can be reduced by taking the oscillator 
output from the plate, but this causes a 
serious reduction in the injection volt-
age fed to the mixer circuit from the 
oscillators. 

6SN7-GTIFES. 
OR EQUIV 

OUT 

Fig. 1—Oscillator-buffer arrangement. 

My solution to the problem of oscil-
lator pulling is to use the oscillator cir-
cuit shown in Fig. 1 as a replacement 
for the existing oscillator circuit. I use 
a double triode with one section con-
nected as the oscillator and the other 
as a cathode follower which acts as a 
buffer coupling the oscillator signal to 
the mixer. Since the tube is a dual tri-
ode, no extra holes, sockets, or mount-
ing brackets are required. Simply wire 
in the circuit and connect the point 
which formerly went to the oscillator 
plate or grid to the cathode of the 
cathode follower. 
The circuit shown uses tickler feed-

back but any other type of oscillator 
may be used. Simply tie the grids of 
the oscillator and cathode follower to-
gether. You can use any double triode 
as long as it has separate cathode 
connections. The 6SN7-GT is good for 
broadcast and slightly higher frequen-
cies. A 7F8 is recommended for use 
above about 14 megacycles. 
Another advantage of this circuit is 

that it makes approximately 90% of 
the oscillator voltage available at the 
mixer. Since the cathode follower has a 
low-impedance output, the lead between 
it and the mixer can be made long with-
out the ill effects encountered when 
using plate-output circuits. 
One trouble frequently encountered 

RADIO- ELECTRONICS 
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Make this resolution for 1953 

CHECK THESE FEATURES 
Scheduled for Future Publication 

• A Successful TV Service Business 

• High-Gain Stacked Rhombic 
TV Antenna 

• TV Oddities 

• Artificial Delay Unes 

• Tubeless Amplification with diodes 

• High Quality AM Tuner 

• Adapting Relays 

• Electropsychometer 

• Hazards on the Bench 

Read RADIO- ELECTRONICS 
every month! 

This year promises to be the biggest yet for 
TV—and for the entire electronics field for 
thct matter. New TV stations are mushroom-
ing up all over the country—UHF is on the 
march, and one after another, new develop-
ments are rolling out of the electronic re-
search labs and production plants of the na-
tioi—servicing and replacements will be at a 
new peak. How can you possibly keep up with 
this feverish progress? Very easy—just read 
RADIO-ELECTRONICS regularly. It gives 
you the latest and best articles on TV, radio 
and high-fidelity with emphasis on servicing, 
operation, construction and reports on the 
new and interesting. 

SAVE UP TO 8c A COPY 

OVER THE NEWSSTAND RATE 

Three Years   

Two Years   

One Year   $350 

25 West Broadway New York, N. Y. 
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three TIME-SAVING 

KMU T egerett 
RESISTOR ASSORTMENTS 

FOR RADIO- TV SERVICEMEN 

',-WATT 
ASSORTMENT 

' 

WITH HANDY 

PLASTIC CABINET 

ALL FOR THE PRICE OF RESISTORS ALONE! 

2- WATT 
ASSORTMENT 

Here's a handy all-plastic resistor cabinet 

that's a real time-saver. Five drawers, each 

with eight individually-labeled compart-

ments, make it easy to locate the right re-

sistor and to maintain visual stock control. 

The 1/2-watt assortment contains 150 

carefully selected Ohmite " Little Devil. 

individually marked, insulated composi-

tion resistors. The 1 and 2-watt assort-

ments each contain 125 resistors. The 

assortments include the 40 values ( 10 ohms 

to 10 megohms) most frequently used by 

servicemen. 

This cabinet is offered at the price of 

the resistors alone. See your jobber. 

OHMITE MANUFACTURING CO., 

Ee Ze9de Wee 

CABINETS CAN BE 

STACKED ON EACH OTHER 

A dovetail joint is pro-
vided on top and bottom 
of each cabinet so they 
can be stacked one on 
top of another. 

4394 W. Flournoy Street, Chicago 44, III. 

RHEOSTATS • RESISTORS • TAP SWITCHES 

in superhet circuits is caused by high 
harmonic output from the local oscil-
lator. Oscillator harmonics beat with 
harmonics of strong local signals to 
produce spurious beats in the i.f. range. 
These beats cause a series of whistles 
which can be distinguished from images 
by the fact that they tune in and out 
very sharply. 

I find that the harmonic output of 
such oscillators can be markedly re-
duced by rewiring the circuit to use 
plate-circuit tuning instead of the usual 
tuned-grid circuit. The circuits in Fig. 
2 show tuned-plate oscillators. The cir-
cuit at a is used with two-winding coils 
and the circuit at b uses tapped coils. 
The triode shown may be the oscillator 
section of a converter tube or a sepa-
rate oscillator. 

A.v.c. circuits 

The circuit in Fig. 3-a shows the 
detector-a.v.c. arrangement used in 
most simple superhets. This system is 
satisfactory in most respects but it pro-

7100I mat 

os 

TO CONE 

4 

Fig. 2—Two methods of reducing oscil-
lator harmonics by plate-circuit tuning. 

duces a lot of distortion with high per-
centages of modulation on the signal. 
The villain is the 1-megohm a.v.c. filter 
resistor which shunts the 500,000-ohm 
diode load resistor. With the values 
shown, the presence of the a.v.c. circuit 
can produce distortion as high as 231/4  
on a 100,/e modulated signal. 

I2SK7* I2SQ7  

*OR EQUIV 

I2SK7* 

2.2MEG 

500K .006 15WIEG 

12SQ7* 

e+ Toop.µt 
.006 

*OR EQUIV 

Fig. 3—(a) 3—(a) Standard a.v.c. circuit. 
(b) Modification for less distortion. 

The remedy is to use one of the diodes 
of the usual duo-diode-triode used as a 
separate a.v.c. rectifier connected as 
shown in Fig. 3-b. The change is easy 
to make. The 100-agf capacitor and the 

RADIO- ELECTRONICS 
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For BETTER PERFORMANCE 
For LASTING PERFORMANCE 

The ONLY 
SPEAKER 
with the 
U-SFAPED 
COIL POT 
and the 
ADJUST-A-CONE VOICE COIL 

Write for Catalog 

QUAM-NICHOLS CO. 
521 E. 33rd Place 

CHICAGO 16, ILLINOIS 

Also Manufacturers of 

CHUM Foci:size, Units 
Ion Traps, and 

Tru-Match Transformers 

EASY TO LEARN CODE 
It le eau to leers er Increase speed 
with an Instruclograpb Codo Teacher. 
Affords tne quickest and most wee-
Deal method yet detelopcd. For be-
ginners or advanred students. Aiali-
able tapes ter begiraer's alnhahet 
to typical messages on all siesterte. 
Speed range 5 to 41) WPM Always 
ready—no «M. 

ENDORSED BY THOUSANDS! 
The ln at -Ileum. aPh Code Tractor 
literally takes th.- place of an oper-
ator- instructor and sonnies anyone so 
learn and mortar ode without fur-
titer wstatanro. Thidisands or cucer-wiful oprratore have 
..acquired the code with ' hi- linalructoavaph System. 
Write todas fur ci vecnieni ecatet ind pLrehare plans. 

INSTRICTOGRAPH COMPANY 
4701 Ske-idan F d,. Dept NC thing° 40. 

2.2-megohm resistor are the only com-
ponents which must be added. In this 
circuit, the a.v.c. has little effect on the 
detector and distortion is reduced. 

Novel a.v.c. circuit 
In almost all modern sets, a.v.c. volt-

age is applied to the control grids of 
remote-cutoff tubes in the r.f. or i.f. 
sections of the set. The circuit in Fig. 4 
shows a system of applying the a.v.c. 
voltage to the screen grids of the con-
trolled tubes. This circuit eliminates the 
elaborate a.v.c. network. Also, since the 
control-grid voltage does not change 

B+ TO RF 8 IF SCREENS 

POS CONT VOLTAGE 

— 04 

03 

Fig. 4—Circuit for supplying a.v.c. 
voltage to r.f.- and i.f.-amplifier screen 
grids for improved control action. 

nearly so much as it does when the 
a.v.c. voltage is applied to it, the am-
plifiers are being operated at all times 
over the most linear portions of the 
characteristic. This reduces distor-
tion often caused by operating remote-
cutoff tubes over the curved portions of 
the characteristic on strong signals. In 
the later i.f. stages where cross-modu-
lation is not a problem, sharp-cutoff 
tubes can be used. 

LAST IFt 1534 dtt CAT 

DIODE WADI 1_1 

RF BYPASS 

AUDIO OUT  

POS CONT VOLTAGE 

Fig. 5—Suggested detector circuit for 
developing positive control voltage. 

The control tube in Fig. 4 is a high-
transconductance, sharp-cutoff pentode. 
R2, R3, and R4 make up a voltage di-
vider which supplies proper operating 
voltages to the screen and cathode of 
the control tube. The resistors are pro-
portioned so the screen operates with 
maximum permissible voltage and the 
cathode is 3-4 volts positive with re-
spect to the grid. RI is the dropping 
resistor supplying the screen grids of 
the r.f. and i.f. amplifiers controlled by 
a.v.c. It should be adjusted so the screen 
voltages are normal with no signal. 
The grid of the control tube connects 

to a point which goes positive with in-
creasing signal. The positive control 
voltage can be obtained by modifying 
the detector to conform with that in 
Fig. 5. However, if the set has a plate 
or infinite-impedance detector, take the 
control voltage from the detector cath-
ode. In this case, bias the cathode of the 
control tube 3-4 volts higher than the 
no-signal cathode bias of the detector. 
When a signal is received, the grid of 

the control tube goes increasingly posi-
tive and the drop across RI increases. 
This lowers the screen voltage and re-
duces the gain of the r.f. and i.f. stages. 
Do not connect the circuit to the screen 
of a converter tube unless a separate 
oscillator tube is used because the 
changes in screen voltage cause fre-
quency shift. END 

Makes 

TV 

Servicing 

easier 

to 

learn! 
t 
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BIGGEST $4 WORTH 
IN TV TRAINING 

HISTORY! 
PRACTICAL TELEVISION SERVICING 

by J. R. Johnson and J. H. Newitt 
334 pages, 253 helpful illustrations 

Here, for only a small 
fraction of the price you 
might expect to pay is 
concise, clearly under-
standable television 
training of the most 
practical sort! It is the 
ideal hook for those who 
already know something 
about basic radio service 
and now want to forge 
ahead in the better-paid, 
television held. 

First you learn where 
and how TV differs 
from radio. You learn 
what equipment is 
needed and where and 
how to use it properly 
on all kinds of TV jobs. 
Every phase of trouble-
shooting is explained 
from a practical, on-the-
job stanilpoint — NOT 
by a lot of confusing 
matheinalics and mean-
ingless theory. For in-
stance, many pages of 
PRACTICAL TELE-
VISION SERVIC-
ING are devoted to lo-
cating common troubles 
lust by visual observa-

DATi BASED ON 
ACTUAL SERVICE 
SHOP EXPERIENCE 
Dozens of actual serv-

ice case histories help 
make puzzling jobs 
easier to handle. Over 
250 illustrations and 
pattern photos explain 
de-tails step by step. 
Other subjects include 
component replacement 
data, wiring details, 
fonts on testing and in-
formation on subjects 
from fringe area recep-
tion to improving picture 
linearity in difficult lo-
cations. 

READ IT 10 DAYS . . . AT OUR 

The book that 
helps radio men 

CASH IN 
ON TV 

SERVICE 
PROFITS! 

Covers every phase 
of television. 

CONSTRUCTION 

OPERATION 

VISUAL 
TROUBLE-
SHOOTING 

INSTRUMENT 
TROUBLE-
SHOOTING 

SERVICING 
COMPONENTS 

COMPONENT 
REPLACEMENT 

PATTERN 
ANALYSIS 

SHOP HINTS, etc. 

. . in a way you 
can easily under-
stand. 

A great book to 
help you pose TV 
aerriee lice-nee ex-
aminatiouee 

RISK 
Dept. 0E-13. RINEHART BOOKS. INC.. 
Technical Division 
232 Madison Ave., New York 16, N. Y. 

Scrid PitAll'ICAL TELEVISION SERVICING for 
10-DAY EXAMINATION. If I decide to keep the 
hook. I will then remit $ 1.00 plus a few tert s postage 
Otherwise, t will return book postpaid end owe you 
nothing. 

Name   

Addrese   

City, Zone, Slate   

Employer's Name & Address   
OUTSIDE U.S.A.—PrIee $ 4.50 cash only. Money 

baok it brag lu returned In 1(1 days.  
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Brighter, 

Sharper, 

TV Reception 

Construction 

with the TURNER Model TV-2 Booster 

You get clearer, sharper pictures with a minimum 
of annoying interference and snow even in weak 
signal areas with the TURNER TV-2 Booster. It's 
designed with an eye to beauty as well as out-
standing performance. The rich, mahogany plas-
tic cabinet is a handsome addition to any room 

. the high quality cascode circuit reduces noise 
and snow, producing an excellent picture even in 
extreme fringe areas. 
The TURNER Booster is simple in operation. A 
single tuning knob permits fine adjustment for 
best reception of picture and audio over all 12 TV 
channels. The unit is quickly and easily installed 
on any television set. Get the best possible TV re-
ception ... get the TURNER Model TV-2 Booster! 

The TURNER Company 933 17th St. N.E. Cedar Rapids, Iowa 

• 1220 pages 
• 80,000 items 

• 8,000 illustrations 
• 8"x II"— 5 lbs. 

IN CANADA: 
Canadian Marconi Company, Toronto, Ont., and Branches. 

EXPORT: 
Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y. 

Publisher's price 
$6.50—your price 

through your 
regular parts S1'95 
distributor 

The right part when you need it, for service 

This permanent, hard cover Official 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 catalogs 
90'; of TV and electronic 
equipment. Not merely 
part number listings— 
complete descriptions, 
specifications and illus-
trations written and 
compiled by each manu-
facturer. Enables you to 
make comparisons or 
substit.itions right now! 

UNITED CATALOG PUBLISHERS. INC. 
110 Lafayette St., New York 13 

Igo Mort 
Files of 
Pnalt 
Catalog, and 
Loose 
Literature 

LINEAR SWEEP GENERATOR 
A bootstrap type sawtooth generator 

produces an output waveform which is 
more linear and has a wider voltage 
range than any other type of sawtooth 
generator. Its principal disadvantage is 
the relatively long time which must 
elapse between sweep cycles. The basic 
bootstrap generator is shown in Fig. 1. 
V1 is the control tube which must be 

triggered by a negative pulse each time 
a sweep stroke is desired. This tube is 
normally conducting heavily, drawing 
its current through diode V3 and resis-
tor Rl. Because of the large voltage 
drop across R1, C2 charges to a voltage 
approximately equal to E,. Cl is sub-
stantially discharged while V1 is con-
ducting. 

E ti+t 

Fig. 1—The basic bootstrap generator. 

A negative trigger pulse on the grid 
of V1 cuts it off and Cl begins to charge 
through V3. If the cathode of V3 re-
mained at a fixed voltage level, the 
charge on Cl would increase exponen-
tially to produce a nonlinear sawtooth. 
In this circuit, the grid of V2 becomes 
more positive and the voltage drop 
across R2 increases in proportion to the 
charge on Cl. The rising voltage across 
R2 is applied to the cathode of V3 so 
the voltage drop across R1 and the 
charging current of Cl are substan-
tially constant so the output voltage is 
a linear sawtooth. 
At the end of the sweep stroke, the 

trigger voltage drops to zero. VI con-
ducts and Cl discharges rapidly through 
it. C2 recharges through the resistance 

Fig. 2—Modification for higher rates. 

RADIO- ELECTRONICS 
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of V3 in series with R2. Since C2 is 
usually about 10 times as large as Cl, 
its recharging time will be considerably 
longer than the discharge time of Cl. 
A new sweep stroke cannot be initiated 
until C2 has recharged to its original 
state. It is this recharging time that 
limits the repetitive rate of the trigger. 
The circuit in Fig. 2 is a modified 

version of the bootstrap generator de-
signed to provide a much higher repe-
tition rate than the circuit in Fig. 1. 
The circuit is described in patent No. 
2,606,287 issued to David O. McCoy. In 
this circuit, the grid of the cathode fol-
lower V2 connects directly to the cath-
ode of V3 and to the plate of V1 through 
a .001-µf capacitor. Another .001-µf 
capacitor is connected between the plate 
of VI and ground. 
Now, during the recovery or flyback 

period, the lower capacitor discharges 
rapidly through the resistahce of V1 
while the upper capacitor recharges 
through V3 and V1 in series. Since the 
two capacitor values are equal and the 
resistances in series with the:n are ap-
proximately equal, the recovery time 
of this circuit is nearly equal to the 
flyback time so the trigger repetition 
rate is increased. 

Linearity can be improved by replac-
ing the 47,000-ohm resistor with a con-
stant-current pentode connected as 
shown by dashed lines. 

INDIVIDUAL PHONOGRAPH 
Habitual playing of code or lan-

guage-training records on the home 
phonograph is one sure way of making 
the family unhappy, particularly if 
the phonograph is a part of the family 
radio or TV combination. You will 
probably want to listen to your records 
when others in the family would rather 
listen to a soap opera or watch TV. 

6C5 
»AEG 

o  
POOP 
o 

11 351.1A SEL ROCS 

.002 1  3.311 + + 40/450V 
25V a/Sdyr—ig--...-11-1,55V/15MA 

rtri • 
+ + • -n ;-:,'8>" 

r+ e. 117VAC 
214501170 a '' e 

41(nOBIN011t 

.150h OR MDRE,OR PRI OF AF efTERSTAGE TRANS 7 

HALF-WAVE PWR TRANS 

Materials for amplifier 
Miscell • 1-470, 1-3,300 ohm, 1-watt resistors; 
1-1-megohm volume control with switch; 1—a.f. 
choke, 150 henries or more (Thordarson T20050, Stan-
cor C-2300, or equivalent); 1-16-ssf, 25-volt, 1-20-, 
2-40-0, 450-volt electrolytic capacitors: 1-0.1. 1— 
.003, l- 002-uf, 400-volt paper capacitors; 1—r.f. 
choke, 80 mh; 1—half-wove power transformer, 125 
volts, 15 ma, and 6.3 volts, 0.6-amp secondaries 
(Stoncor PS-8415 or equivalent); I-6C5 tube. Socket, 
chassis, input and output connectors. 

You can keep the family happy by 
constructing the one-tube phono ampli-
fier shown in the diagram and allow-
ing the others the exclusive use of the 
radio combination. 
The amplification of the single 6C5 

is sufficient to provide good headphone 
volume when used with a crystal pick-
up. The L-C network across the input 
terminals reduces scratch and needle 
hiss.—A. lwaniwsky END 
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single test double check 

new 
synchronized 

M 0 D E 

crosshatch pattern generator 
You control your own broaacost test pattern tor initial in-
stallations aird linearity adjustment calls with the Simpson' 
Model 485. Newly developed Model 485 provides a syn-
chronized signal, modulated on the carrier frequencies of 
channels 2 through 6, which can be tuned and sent through 
the receiver under test — anywhere, at any time! The ver-
tical and horizontal sync pulses provide means by which 
the pattern is locked in on the TV receiver. Since this is a 
transmitted TV signal, it is not necessary to check against 
a broadcast pattern. Linearity is double checked with a 
single test — no call back to cut service profits. 

Dealer's net price, including special output cable for 
75 and 300 ohm term nations, only $ 147.50. Ask your 
jobber for full information or write — 

SIMPSON ELECTRIC COMPANY 

5200 West Kinzie Street, Chicago 44, Illinois 

CO 1-1221 

1111 --_ 3 e7."'""--"Z 

OPPORTUNITY AD-LETS 
Rates-15e per 'so: I ineluding name. address ami initials). Minim ttttt ad 1 o words. Cash must acrompany all ads 
except those placed by arcredited agencies. Discount. 10, for 12 testes. Misleading or objectionable ads not accepted. 
Copy for March issue must reach us before January 21. 105":-.. 

Radio-Eleetroniea. 25 W. Broadway, New York 7, N. Y. 

TUBES AND EQUIPMENT BOUGHT. SOLI) AND EX-
HANGED. For a fair deal send details to B. N Genster, 
V2LNI. 136 Liberty, N. Y. 6, N. Y.  

15 TESTED ONE-TUBE CIRCUITS 25e. INCLUDING 
'Radiobullder.' oatalog. Laboratories, 1131-B Yalota, 
Redwood lily. California.  

VANTED—TOP PRICES PAID—Navy Selsyns IDG. IF, 
CT, 5CT. 51). ebo. 5G, 60. 74I. etc. and BC- 390. 

BC-221. AN/ARC-I AN/ART-3, AN/ARC-3, RTA-111. 
AN/APR-4. Lectroníc Research. 712 Arch St., Philadel-
phia. Pa.  

BUY WHOLESALE-25.000 ITEMS—CATALOG 25e. 
Matthews, 1472-P9 Broadway, N. Y. C. 36. 

FCC LII ENSE COACHING $ 1 l'ER LETTER. "Eke-
ironic Calealators, - •• Electronic Mathematics," " Praciical 
Audio Engineering" data sheets 100 each or 3 for 25e. 
W. It. Moody. Technical Consultant, 5705 Carters Lane. 
Riserdalc. Maryland. 

ALL TYPES OF ANTENNAS FOR AMATEUR AND 
TV. Aluminum Tubing. Willard Radcliff. Fostoria. (lisio. 

TV- FM ANTENNAS. ALL TYPES INCLUDING 'UHF. 
Mounts, aceessories. Lowest Prices. Wholesale Supply Co.. 
Limenburg 2, Mass. 

SVAN/Els: ALL TYPES OF RECEIVING AND TRANS-
M ITT] NO TUBES. Surplus receivers and transmitlers. 
Williams Electronics Co., 168 Washington St,, N. Y. C. 
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(Groups-of-three most frequently 
used Stancor TV Replacement 
Components listed below) 

2,m? ?eadte valuable time waiting 
for a replacement- carry it in stock! 

STANCOR 
CHOKES 

C-2325 
C-2326 
C-2327 

COVER 70% 
of your TV 

REPLACEMENTS * 

STANCOR 
DEFLECTION 

YOKES 

HORIZONTAL 
DEFLECTION 
OUTPUTS 

VERTICAL 
DEFLECTION 
OUTPUTS 

VERTICAL 
BLOCKING 

OSCILLATORS 

DY-1 
DY-8 
DY-9 

A-8127 
A-8128 
A-8130 

A-8112 
A-8115 
A-8123 

A-8111 
A-8121 
A-8122 

COVER 70% 
of your TV 

REPLACEMENTS * 

COVER 45% 
of your TV 

REPLACEMENTS * 

COVER 70% 
of your TV 

REPLACEMENTS * 

COVER 65% 
of your TV 

REPLACEMENTS * 

*Based on a statistical analysis of all replacement recom-

mendations in the Stancor TV Replacement Guide. 

Stancor Transformers are listed In HOWARD W. SANS' Photofact Folders and JOHN RIDER'S Tek-Files. 

F
e ,S:olantceoldro'cosonrevpw.2...4tn-tpiGafgoler aciolttayliFsloisft  ineLotivzi,47.5ppuhascfnostfioonrms.eIn)rltuad.nbel,uror or write Stoncor direct! 

IEE' acer s. your e copy rom yocr ancor 

STANDARD TRANSFORMER CORPORATION 
3592 ELSTON AVENUE, CHICAGO 18, ILLINOIS 

OVER 50,000 
TECHNICIANS 
HAVE LEARNED_ 

HOW TO GET 
THE MOST OUT 
OF BASIC TEST 
EQUIPMENT 
for A.M.- F.M.- TV 

ONLY 40e 
103 pages. Invaluable in-
formation that will help 
you re-double the volu• of 
your basic test equipment. 



 With the Technician 

local of 700 television repairmen. Op-
posing it was Norman Brahmstedt, of 
the National Appliance and Radio-TV 
Dealers Association, who reported that 
his association would make a formal 
statement of its views at a later date, 
probably before the State Legislature. 

BBB KNOCKS $ 1 CALLS 
The Better Business Bureau of New 
York City—in a special bulletin issued 
late last October—urged that advertis-
ing of specific prices for TV service be 
discontinued. The bulletin stated that 
the Bureau has been increasingly con-
cerned with "apparently flat-rate low-
price offers, such as '$1 per call plus 
parts' " and that complaints about 
such service are increasing. 
The Bureau recommended that in 

advertisements of television service: 
1. No prices should be mentioned. 
2. "Free estimate" offers ,ulli,uld not 

be used. 
3. "Guarantees" should be specific 

as to duration and actual terms. 

FRSAP TO PRESENT PLAQUE 
The Pennsylvania Federation will 

present its plaque—awarded annually 
to the person or organization who has 
done most for the benefit of radio 
service technicians during the year— 
at Harrisburg on January 18. 

Last year's plaque was awarded to 
John Rider, long-time champion of the 
service technician and publisher of 
servicing aids. 

TV GYP CHARGE HOLDS TWO 
Charges of larceny have been pre-

ferred against two television service 
technicians whose firm levied a charge 
of $34.13 for "repairing" a s- t whose 
only fault was a bad tube. The men 
were employed by Sibko Television 
Service Corporations, of Queens, one of 
the boroughs of New York City. It is 
said to be one of the largest "$1.00 
plus parts" concerns in that area. 
The set was a "planted" one, with 

all parts marked invisibly, and one dead 
tube. The receiver was removed to the 
shop because "the high-voltage circuit 
was out" and allegedly returned later 
with a bill for $34.13, which itemized a 
new flyback transformer, a capacitor, 
and two resistors. All the supposedly 
replaced parts still had their original 
code markings, however. A warrant 
was issued for the man who removed 
the set from the house and for the 
bench man who gave the estimate for 
replacing the non-replaced parts. END 

Suggested by Luis Medina 
Boone, Monterrey, N.L. 
Mexico 

"The Best Yagi" 

JANUARY, 1953 

Set Your Own Pace with This 
Practical Program! 

Get in on the ground floor of this fast-growing field. % in 
now to cash in on the opportunities that are yours in UHF-
TV SERVICING with proven, practical T.C.I. training. Here 
is non-mathematical training that's complete . . . down-to-
cases ... up-to-tie-minute. Here is training you fake in your 
spare time, without leaving your present job! Think of it— 
in your own home you learn TV set conversion, master an-
tenna installation, the latest in UHF-TV, money-making short 
cuts and much more. You learn to troubleshoot, test and 
repair TV sets the only practical way—by actually doing this 
work yourself! 

Here's Now Yen Learn By Doing! 
You get the experience you need 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 experience on service calls and 
on the repair bench with one of Chi-
cogo's largest independent TV servic-
ing organizations. You profit from the 
experience and know-how of men in 
the field. Not through books alone but 
by actually doing the work yourself, 
you get the knowledge you need to 
qualify for opportunities in UHF-TV 
SERVICING! Age is no barrier. 
Many T.C.I. students are over 401 Mail 
Coupon for full facts, FREE Catalog 
and SAMPLE LESSON. Act NOW! 

TELEVISION COMMUNICATIONS 
INSTITUTE 

205 WES7 WACKER DR., DEPT. RE- 13, CHICAGO 6, ILL. 

MAIL NOW 

FOR FREE 

BOOKLET 
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VETERANS 

discharged 
since June 
27. 1950 ore 
eligible for 
G. I. ben 

Check 
couper. 

TELEVISION COMMUNICATIONS INSTITUTE 1 

205 W. Wacker Dr.. Dept. RE- I3. Chicago 6. III. 

YES! Rush full facts on UHF-TV training, Incrude FREE Catalog I 
and Sample Lesson. 1 am not obligated. Salesman will not 
coll. 

Veterans I 
  O Check here 

Add-ess  

Name 

City   Zone ... State . 

D BEGINNERS: Cheri( here for information on Pre-TV Rod .° I 
Course. 

RN WITH • AMECO" COURSES 
Simple. Low Cost. don e-Stcrly 
c.,urses prepare ycu to pass 
F.C.C. Code and Theory license 
examinations. 

Write for details and le-
ceiye free sample F.C.C.-
type questions and an-

FREE—). sworn for all amateur ex-
aminations. 

AMERICAN ELECTRONICS CO. 

PEN-OSCIL-LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment • Small as a pen • Set 
powered • Rarge fsoin 700 cycles audio to over 
Oct megacycles u.h.L • Output from zero to 125 
e. • Loss in co, • Coed by RIzna: Cops 
• LVs!re for information 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 

OPEN WIRE LINE 

$395 POSTPAID in U.S.A. 

Per 100 Feat 

100, 150. 200. 250 Ft. REELS 

• Extremely Low Loss 
• Polystyrene Spacers 6" Apart 
• No. 18 Copperweld Wire 
• Ideal for Fringe Areas 
• Very Finest Quality 
• Immediate Delivery Va P.P. 

R. J. BUCHAN CO. 
Box 9 BRICELTN, M INH. 
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New Design 

for PA 
LIKE ON T 

636 

DYNAMIC 
MICROPHONE 

Gives you features 

similar to those 

in the famous 
'E-V Slim-Trim 
TV Microphooes. 

That's why n is 
so outstanding 
for Public Address. 

Recording and other 

general-purpose use. 

List Price ....... 570 

SMOOTH RESPONSE 
60-13,000 CPS 

HIGH OUTPUT 

OMNIDIRECTIONAL 

ACOUSTALLOY 
DIAPHRAGM  

BUILT-IN 
BLAST FILTER 

Can be used 

in the hand, 
, on a tond, 
or overhead 

421 CARROLL ST. • BUCHANAN, MICH_ 

Export: i3 E. 40th 

A can opener gave us this excellent 
interior view of the 67 1/2 -volt "B" 
battery. The plastic cup, felt pad, 
and metal end cap are all visible. 

New Long-Life Cell 
Boon to Portables 
The newly developed 11/2 -volt alka-

line type dry cell is now being used 
in new long-life A and B batteries for 
personal portable receivers. The new 
67 1/2 -volt B battery is 22% smaller 
than ordinary 67 1/2 -volt dry batteries 
yet increases playing time up to 100% 
in personal type portables. The com-
panion 11/2 -volt A battery ( size G) is 
75% longer than conventional size D 
batteries but it provides up to five 
times the playing life. 
Two of these new-type 11/2 -volt 

alkaline dry cells connected in parallel 
balances the life of one 67 1/2 -volt type 
and enables a personal portable to play 
up to ten times longer without battery 
change. One alkaline type 67 1/2 -volt 
battery and two alkaline type 11/2 -volt 
batteries in parallel have the equiv-
alent playing life of two standard 67 1/2 -
volt batteries and 10 to 12 11/2 -volt A 
batteries. 
The crown type alkaline cell used 

how the new battery compares in size 
with the popular RCA VS 016 model. 

*.1T4 
*1U4 
*3V4 
*5U4GT 
*5Y3GT 
*6AG5 

*************************** 

'iDEPEND ON 

CONCORD 
:FOR OUTSTANDING VALUES!: 
* STANDARD BRANDS * 
* NEW GUARANTEED * 
*,.. „ * 

: I UBtJ 60,:i OFF LIST!: 
* * 

Your Your, 
* Type List Cost Cost* 
*183 52.55 $ 1.02 S . 72* 
*1R5 2.10 .80 .72* 

1.92* 
.80* 
.88* 
.80* 
.96* 
1.16* 

Type List 
6AL5 $ 1.80 
6AU6 1.80 

2.10 .84 6BG6G 4.80 
2.10 .84 6AQ5 2.00 
2.00 .80 6SN7GT 2.20 
1.50 .60 6V6GT 2.00 
1.10 44 12AU7 2.40 
2.25 90 12AT7 2.90 

60°o OFF ON ALL 
OTHER RECEIVING TUBES 

NATIONAL 
TURRET BOOSTER 

Finest turret tuner ever de-* 
signed. Built-in Power so,* 
ply. Brand New! 

Lots of 6  

Lots of 
3....S10.95 ea. 

Singe)! 511.95 10° 
VM 2 SPEED 

RECORD CHANGER 
With automatic changer and 

shut-off. 331,x and 78 RPM. 

Positive intermix 18 .95 
of 10", 12 . records. 

Jam proof! 

-Or 

10 ELEMENT 
CONICALS 

Lots of 6-

.15 
Single lots-
53.95 each 

S 
* ifr iced i'allaumpmeornb l * urn574: 
*nal getter". Good chan-
*Vw zireiCti.on. No special 

!NTERLOCK TV 
• LINE CORD 

aft,. d 2- for al ln; 
TV celo . 

"V" ANTENNAS 
Single V-- * 

53.6 
Lots of 6- * 

53. I 
Double V- k 
$8.95 ea.I. 
Lots of 3-

S8.63 
Factory assembled for top'M 
electrical and mechanical .. 
performance. 

31/2" STANDOFF -l▪ c 
• pa lly sdjustable.* 

easy to mount. * 

50 for $3.95* 

LIGHTNING 
ARRESTOR 

63c 
,* For twin lead or open 
ar transmission line. Mounts 
*flat or on mast. 51.25 List. 

Insulated standoff. 

High quality. low 

price. 

10° for $ 2.75 

31/2 " SCREWEYE 

ht 
Tt 

MAGNIFICENT BRITISH HI .4e« 

FIDELITY 5" PM SPEAKERS 
A sensational value! 50-12.000 CPS* 

Range. Outperforms most 8" and 10" 41 

twits. Highly efficient for general use* 

I n amplifiers, radios. TV sets and mils.* 

tom combinations. 4.6 ohms impedance* 

* -1.5 oz. Alnico magnet. Buy now- while we still* 

*have stock on *hand! Stock No. 99-A•850P. Singly, $ 1.69 1 .59 eulCC 

* In lots of 4  

*-1/. MEG.6V OLUME CONTROL with SWITCH. Singiy 33e 

• 1114,4 TWIN LEAD-
* 100 ft.--$ 1.30. 1,000 ft•-$10.95* 

* * 

* All C.O.D.: 25% deposit-Minimum orders-$5.00* 
* it 
* * 
* CONCORD RADIO * 
* 54-L Vesey Street, New York 7, N. Y.  
* 

* Phone: Dlgby 9-1132 * 
* OPEN WEDNESDAYS UNTIL 9 O'CLOCK: * 

-1 
CONCORD RADIO. I 

54-L Vesey Street. N. Y. 7. Dept. C-1 
Please include my nome on your special bar-

gain mailing list. Free of charge. 

29e ca.* 

Name  

Address  

City State  



New Design 

in these new batteries measures only 
0.9 inch in diameter and 0.23 inch high. 
The positive electrode can, the positive 
and negative electrodes, and the elec-
trolyte pad are sandwiched together 
inside a protective plastic ring between 
two "bottle caps" which - - rve as posi-
tive and negative terminals. 

Raplod•d Vi•r. Of AIItolln• C't 
Used In RCA VS 216 

POSITIVE CAP 

POSITIVE-
ELECTRODE CAN 

POSITIVE 
ELECTRODE 

- 

ELECTROLYTE PAD 

NEGATIVE 
ELECTRODE 

PLASTIC RING 

NEGATIVE CAP 

• 
'',6Lnemea:61-

POSITIVE 
ASSEMBLY 

ASSEMBLED 
ALKALINE 
CUE 

NEGA -IVE 
ASSEMBLY 

Schematic view of the new B-battery. 

The cells, which use zinc for the neg-
ative pole and manganese dioxide for the 
positive pole, and an alkaline electro-
lyte, are stacked together in paper tubes. 
The number of cells which go into a 

Battery complement of a new portable. 
Playing time is enormously increased. 

battery depends on its voltage and cur-
rent ratings. The completed battery 
is enclosed in a steel shell which re-
sists swelling and prevents it from 
wedging in the radio. END 

ELECTRONIC POSTMAN? 

Electronic mail-sorting devices and 
supervisory TV systems are to be in-
stalled in Canadian Post Offices. The 
average human handler can reach only 
about 60 pigeonholes in sorting mail. 
Pushbutton electronic selectors will en-
able each man to reach 300 slots and 
eliminate multiple handling. Closed cir-
cuit TV installations will permit postal 
inspectors to watch operations any-
where from a central point, instead of 
from the peephole galleries now used. 

JANUARY, 1953 

WHERE IT COUNTS THE MOST 

MO3E1. 3012-A 

ifvciPWroEs7 reitit011eep TV BOOSTER 

Mounts at Antenna 
Ahead of Lead-in 

FOR ALL-BANC 
OR SEPARATE 
HIGH AND LOW 
BAND AUTE>471AS 

BOOSTS SIGNAL 
-NOT LOCAL 
LTAD-litt NOISE 

PERMITS LEADS 
UP TO 3000 FT. 

AUTOMATIC 
SELF-TUNING 

New MULTI-POWER low-noise circuit now 
provides extra gain in the E-V 3012-A Tenna-Top 
on all 12 VHF channels. Has 3 broadband bal-
anced stages—one for the high bands, one for 
the low, and one that multiplies the power of 
each for added output. Mounts at antenna ahead 
of the lead-in—amplifies only the wanted TV 
signals, not any local noise interference. Gives 
higher signal-to- overall-noise ratio. Gets clearer 
pictures in tough fringe or noisy locations. 

Turns "on" or "off" with the TV receiver switch. 
Tunes itself automatically—no manual tuning. 
Junction control box placed at TV set has Hi-Lo 
gain switch. Built-in tapped transformer permits 
use of best quality lead-in up to 3000 feet. Single 
twin-lead line carries power up and signal down. 
300 ohm input and output. Easy to install. 

Model 3012-A Tenno-Top. List Price   $59.50 

Tens of Thousands of f-V Tenna-Tops Now in Use 

See Your E- V D'strIbutor 
or Wrile for Bu/tete, 

421 CARROLL STREET • BUCHANAN, MICHIGAN 
Export: 13 East 40th St., KY. 16, U.S./., Cables Ariob 
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New Patents 

Yes, this Service Man knows his busi-
ness—knows that he must be sure 
replacement transformers will perform 
superbly and reflect favorably his 
reputation as a highly skilled service 

technician. 
— 

He doesn't gamble with mediocre transformers, he installs the choice 
of leading set manufacturers—Utah. Don't hazard your reputation 

with unproven parts, specify " Utah" Transformers and be sure of a 

job well done. 

POWER TRANSFORMERS • VERTICAL OUTPUT TRANSFORMERS • FILTER CHOKES 
VERTICAL BLOCKING OSCILLATORS • AUDIO OUTPUTS 

WRITE TODAY FOR Complete TRANSFORMER INFORMA-

TION, UTAH TRANSFORMER DIVISION, CATALOG T- I00 

Ve 1056 7364 P.1052 

ti 
speakers • • T„nsfaree 

Export Dept. Rocke Intsrnationcrl Corporation. N. Y. C. 

RADIO PRODUCTS CO., INC. 
HUNTINGTON, INDIANA 

SUBSIDIARY OF NEWPORT STEEL CORPORATION 

3. Here's a neat, efficient 

installatiol. TV owners 

like the convenience of 

plug-in connection to lead-

in! 

SPECTACLE-TYPE HEARING AID 
Potent No. 2,613,282 

Alan M. Scaife, Pittsburgh, Pa. 

Some hard-of-hearing persons object to wear-
ing a hearing aid because it is conspicuous. This 
invention hides the hearing aid within a pair of 
spectacles. All components are located within 
the frames or the bridge. No external wiring is 
needed. The microphone is located in the bridge. 
so that maximum sound is picked up when the 
person turns his head toward the speaker. The 
device and its circuit are shown below. 

r — 
MIKE 

E 

C 

LT RIGHT 
BC16 Bow 

Assembly and circuit of hearing aid. 

The amplifier is built into the left-hand bow 

of the spectacles as shown. It uses 3 transistors. 
transformer coupled. Reproducer R may be of 
the bone conduction type. It presses against the 
bone just back of the ear. A tiny volume control 
is also included in this frame, together with a 

ring type switch which is operated by the fin-
gers. The right-hand frame carries three bat-
teries. A supplies 1.5 volts to energize the carbon 
microphone M. It also biases the emitter of the 
first transistor, T1. The battery B provides a 
voltage of 3 volts to bias the emitters of the 
other transistors, T2, T3. C is a 30-volt battery 

for the collectors. 

TV MARKER GENERATOR 
Patent No. 2,610,228 

George F. Devine, Marcellus, N. Y. 

(assigned to General Electric Co.) 

This invention reduces the number of crystals 
needed for correct TV alignment. It uses one 
crystal to mark the desired picture carrier ( i.f. 
or r.f.). A second crystal provides markers at 
1.5-mc intervals on either side of the pix carrier. 
Thus it automatically indicates the adjacent sound 
carrier and the arcompanying sound carrier. Also. 
the third harmonic of the 1.5-nie crystal may be 

used to align intercarrier sound stages. 
A sweep generator is connected as usual to 

the TV under test and to the sync terminal of 
an oscilloscope. The 1.5-mc oscillator provides a 

fundamental and harmonic frequencies which 
mix with the desired picture carrier signal. The 
latter may he i.f. or any r.f. channel. Due to 
modulation, the detector output contains a large 

RADIO- ELECTRONICS 



New Patents 
pip which indicates the picture carrier and 
smaller pips at intervals of 1.5 mc. 
These pips identify picture and sound carriers 

for correct alignment. The third harmonic of the 
1.5-mc crystal is used to align intercarrier sound. 

VOLTAGE LEVEL SELECTOR 
Patent No. 2,612,550 

George T. Jacobi, Schenectady, N. Y. 

(assigned to General Electric Co.) 
This is a high-speed switch useful in quantizers 

and oscillograph recorders. It indicates signal 
amplitude by steps. For example, when the ampli-
tude lies between O-1 unit, it energizes the "No. 1" 
circuit. For a level between 1-2 units, "No. 2" 
circuit is energized, and so on. This indication 
by steps is called quantizing. 
See Fig. a. B1 and B2, are 6-v. supplies. All 

divider resistors are equal, to provide the voltages 
shown. The upper values are given with respect 
to point A. the lower ones relative to B. With 
zero signal at T, these values are also correct with 
respect to ground. 
Note the 5 pairs of rectifiers, X1Y1, X2Y2... . 

If a rectifier passes current, it feeds one of the 
load resistors R1, R2. . . . Current through any 
load can flow in only one direction. In this cir-
cuit only one rectifier pair can remain non-con-
ducting at any time. For example, assume zero 
signal at T. Then X3Y3 is the only non-conduct-
ing pair since these have no voltage across them. 
Line 3 is grounded but all others are negative. 
Now assume an input signal. Let A be 2 volts 

positive and B 2 volts negative. Now the original 
voltages ( marked on the diagram) are changed. 
The upper values are increased 2 volts, the lower 
values decreased 2 volts. Therefore X1Y1, with 
no voltage across them, are non-conducting. All 
other Y rectifiers are blocked, but the other X 
rectifiers have negative cathodes so they conduct. 
Now Line 1 is at ground potential, but all others 
are negative. In this way, only one line is at 
ground potential at any time. 

Fig. b shows how the level selector may be 
connected to a bank of triodes. At any time, only 
one tube has its grid grounded. All other tubes 
are blocked by the negative bias on their grids. 
The tubes may feed an oscillograph. END 
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approved y 
4eivice managers of: 

admiral 

zenith 

motorola 

emerson 

hoffman 

hallicrafters 

C/) 

• All the necessary signal sources for alignment of 

FM and TV receivers • Includes the Simpson High 

Sensitivity Oscilloscope and high frequency crystal 

probe for signal tracing • Independent, continuously 

variable attenuators and step attenuators for both 

AM and FM units offer complete control of output 

at all times • 0-15 megacycle sweep is provided by 

a noiseless specially designed sweep motor based 

on D'Arsonval meter movement principles • 

The exclusive Simpson output cable (illustrated) 

includes a variable termination network, quickly 

adapted to provide open, 75 or 300 ohm terminations 

—the addition of a pad provides attenuation and 

isolation. Use of appropriate resistors across certain 

terminals will provide any other termination required. 

A .002 MFD blocking condensor can be added on 

any termination for use on circuits containing 

a DC component • The FM generator output voltage 

is constant within .2 DB per MC of sweep. 

dealer's net $ 395.00 

SIMPSON ELECTRIC COMPANY 

0200 W. Kinie St Chicago 44, Illinois • Phone. COlurnbus 1-1221 • In Canada: Bach-Sn•pson. Ltd London. Ont. 

"SOUNDCRAFTERS"NEN" Hem' "'Inn 
13 lobe. gise >on features and power to spare. ça750 
FM tuning range 88-108 megacycles AM tuning 'ea. a 
range 535-1650 ke. 14 Watt 6V6 Push-Pull 
Amplifier. Added RF Tube on FM. Separate In-
put 139 51 thicks for crystal and reluctance pickups. Will ac-
commodate two speakers ( Le. 1-12" & for 
very high notes—Extra 82). Its wide range, 30.13,000 
cycles, has an excellent Tone Control System using 
sep  Bass and Treble tone controls. Tuner and 
Amplifier on one chassis makes installation very easy. 
AM Band has haterstation noise control suppression. 
Phono Motor outlet provided COMPLETE, READ1 
to PLUG-IN including all tubes with a 10" or a 12" 

High Quality Speaker. Multicolored slide rule dial. AM Loop Antenna. Knobs, 
etc. Sise 12%x10 3/4 x7 3/4  High. RCA Licensed. New Merchandise. Original 
Factory Cartons, Immediate Delivery. Fully Guaranteed. 

COMPLETE RADIO-PHONO Order Yours To. 
CONSOLE COMBINATION day by Mail or 

Come in for a Free oWith Webster Changer & G.E. Van . Demo ion. 
able Reluctance Pickup. In Mahogany 810.00 on C O.D. 

as shown Finigh. ($10 additional for blond.1 Order.. 

JAN ELECTRONIC DIST. CO., 222 FULTON ST., N. Y. 7. WO 4-0632  

$1695 
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teamed together 

_mew 

etegagew' 

The combination of the famous Amphenol 
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 reçeption 
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. 

2100 

180° 

150° 

  2 4  6  

RELATIVE FIELD STRENGTH 
(Power) .7 

174 mc. 

)11 

120' 90' 60' 3e 
consider the evidence. 

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 Ameenol Distributor. 
It contains complete factual and test data 
on the factors which determine Better TV 
Picture Quality. 

240' 270° 300" 330° 

210° 

180° 

150° 

120° 90' 

RELATIVE FIELD STRENGTH 

30' 

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 al/ the VHF chan-

nels as does the Amphenol Inline 

Antenna. 

10 



Dew Devices 

TAPE RECORDER 
Allied Radio Corp., 833 Jackson 
Blvd., Chicago, Ill., has anyounced a 
low-priced tape recorder, the Knight. 
Two speeds and dual-track recording 
head provide four recording times. 
At 3.75 inches per second a 7- inch 

reel with 1,200-foot tape capacity re-
cords continuously 'or one hour ( two 
hours using second half of tape width). 
At the fast speed of 7.5 inches per 
second the recording tine is one-half 
hour continuously and one hour over-
all. 

Frequency response : s flat from 
70-8500 c.p.s. at 7.5 incr es speed and 
90-6000 c.p.s. at 3.75 inches speed. 
Recordings may be made either from 
the nicrophone supplied, or direct 
frorn radio, FM tuner, or phonograph. 
Playback is through the built-in ampli-
fier and 5 x 7- inch oval speaker. 
The unit weighs less flan 22 pounds 

and operates on any 105-120.volt, 60-
c, (- In a.c. outlet. 

DYNAMIC MIKE 
Astafic Corp., ecnr,cuut, Ohio. has 
announced the Dynabcr unidirectional 
dynamic microphone featuring a multi-
impedance transformer and :mpedance 
se ,ector switch. 

e 

The front- to- back pic,un differential 
is approximately • 5 do. Impedances 
provided: 50, 200, 500 phms and high 
.moedance. Output level of the mike 
is —54 db Cl volt per m c'obar); range 
is 40 to 10,000 cycles. Standard equip-
ment includes Amphero cable con-
nector and f8 feet cf two-conductor 
sh cloed cable. 

C-R TUBE ANALYZER 
Jackson Electrical Instrument Co. 
16-18 Patterson Blvd., Dayton 2. Ohio, 
is producing a new cathode-ray tube 
analyzer, mood l 707. It tests all TV 
pictu-e tubes, both magnetic and elec-

• 

trostatic deflected types. It also will 
analyze oscilloscope, radar, and other 
special-purpose C- R tubes without re-
moval from chassis or carton. The in-
strument weighs 22 pounds. 

PORTABLE RECORDER 
Amplifier Corp. of America. 398 Broad-
way, New York 13, N. Y., is manufactur-
ing a battery- powered portable tape 
recorder with spring-wound motor, the 
Broadcaster model 610- SD. 
The unit is 11 1/2 inches wide x 10 

inches deep x 71/2-inches high, and 
weighs 15 pounds. The flutter content 
is within -± 0.1% over the full winding 
cycle of 6 minutes. It operates at a 
tope speed of 7,/2 inches per second, 
furnishing 15 minutes of playing time 
on a standard 5-Mch diameter 600-foot 
reel of sound recording tape. Record-
ings may be played back on any a.c.-
operated studio equipment at equiva-
lent tape speed. A supplementary 
speed control provides it 5% tape 
speed adjustment. 

Recordings can be made while the 
instrument is in motion or being car-
ried. Headphone monitoring while 
recording and iri-mediate playback 
through phones, or into an auxiliary 
amplifier, speaker, or telephone trans-
mission lines are two features of the 
unit. Standard phone jacks are used for 
the high- impedance microphone input 
and output terminals. 

WILLIAMSON 
AMPLIFIER 

British Radio Electra , DIMS Cir-
cle, Washington 5, ,- nounced 
that it is importing tie first production 
version of the W:11 1/2 mson amplifier to 
be endorsed by the designer. 

The amplifier is supplied with special-
ly wound transformers and chokes and 
with capacitors of approved British 
Government type. It consists of two 
units, and weighs 47 pounds. 
Metering and balancing arrange-

ments are provided. Jacks and plugs 
have been supplied from the U.S. to 
conform to American standards, and 
replacement parts are available in this 
country. 

TV CALCULATOR 
Pioneer Electronic Supply Co., 2117 
Prospect Ave., Cleveland IS, Ohio, has 
announced a television signal- range 

calculator. Designed as a slide rule it 
shows the appro,imate Grade A, 
Grade B, and Citi coverage for all 

SERVICE AIDS 
General Cement Mfg. Co., Rockford. 
Ill., has announced two new service 
chemicals, one for TV and radio re-
ceivers, the other for magnetic re-
corders. 
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BUILD 15 RADIOS 
ONLY 

AT HOME $1995 
With the New Improved 1953 
Progressive Radio "EDU-KIT" 

NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 
• FREE TOOLS WITH KIT 

• ABS3LUTELY NO KNOW!, 
EDGE OF RADIO NECESSARY 

• NC ADDITIONAL PARTS NEEDED 

• EXCELLENT BACKGROUND FOR TELEVISION 
• 10 DAY MONEY-BACK GUARANTEE 

WHAT THE PROGRESSIVE RADIO 
"EDU-KIT" OFFERS YOU 

The Progressive Radio “ Edu-Kit" offers you a home study course at a rock 
bottom price. Our Eit is designed to train Radio Technicians, with the basic facts 
of Radio Theory and Construction Practice expressed simply and clearly. You will 
eunn a Irnowledge of basin Radio Principles involved in Radio Reception, Radio 
Transmission and Audio Amplification. 

You will learn how to identify Radio Symbols and Diagrams; how to build 
radios, using regular radio Circuit schematics: how to mount various radio parts: 
how to wire and solder in a professional manner. You will learn how to operate 
Receivers. Transmitters, and Audio Amplifiers. Yoe will learn how to service and 
trouble-shoot radios. You will learn code. You will receive training for F.C.C. 
I icense. 

In brief, you will receive a basic education in Radio exactly like the kind Prq, 
would expect to receive in a Radio Course costing several hundreds of dollars. 

THE KIT FOR EVERYONE 
The Progressive Radio " Edo- Kit" was specifically prepared for any tars.. 

who has a desire to learn Radio. The Kit has been used successfully by young 
and old in all par-.s of the world. It is not necessary that poi have even the 
slightest background in science or radio. 

Th.. Progrestesie Radio " Eau- Kit" is used by many Radio Schools and Clubs 
in this country ant, abroad. It is used by the Veterans Administration for Voca-
tional Guidance and Training. 

Th. Progressive Radio "Edu-Kit" requires no instructor. All instructions 
are included. All parts are individually boxed, and identified by name, photograph 
and die...an, Every step involved in building these sets is carefully explained. 
You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio " Edu•Kit" comes complete with instructions. These 

instructions are arranged in a clear, simple and progressive manner. The theory 
of Radio Transmission, Radio Reception, Audio Amplification and servicing by 
Signal Tracing is clearly explained. Every part is identified by photograen and 
diagram. You will learn the function and theory of every part used. 

Th.. Progres.ive Radio •• Edu-Kit .. uses the principle of .9-earn DY Mang — . 
Therefose you will build radios to illustrate the principles which you earn. 
These radios are designed in a modern manner, according to the best principles 
of present-day educational practice. You begin by building a simple radio. The 
next set that you build is slightly more advanced. Gradually, in a progressive 
manner, you will find yourself constructing still more advanced radio seta, and 
doing work like a professional Radio Technician. Altogether you will build fifteen 

Trace-. 
radios, including Receivers, Transmitters, Amplifiers, Code Oscillator and Signal 

The Progressive Radio "EDU-KIT" Is Compete 
vc,i will receive etierY part necessary to build 15 different radio seta Our 

kits contain tubes, tube sockets, chassis, variable condensers, electrolytic con-
densers, mica condensers, paper condensers, resistors, line cords, selenium recti-
fers. tie strips, coils, hardware, tubing, hook-up wire, solder. etc. 

Every part Dud you need is included. These parts are individually packaged, 
so that you can easily identify every item. Tools are included, as well as an 
Electrical and Red. Tester. Complete, easy-to-follow instructions are proeided. 

In addition. the .•Eclu-Kit" now contains lessons for servicing wits the 
Progressive Signal Tracer, F.C.C. instructions, quizzes. The "Edu-Kit" is a 
complete radio cou-se, down to the smallest detail. 

TROUBLE-SHOOTING LESSONS 
Trouble-shooting and servicing are included. You Will be taught to recognise 

and repair troubles. You will build and learn to operate a professional Signal 
Tracer. You receive an Electrical and Radio Tester, and learn to use it for radio 
repairs. While yiiu are learning in this practical may, you will be able to do 
many a repair job for your neighbors and friends, and charge fees which will 
far exceed the cost of the " Edu-Kit". Here is your opportunity to learn radio 
quickly and easily, and have others pay for it. Our Consultation Service will 
nele you with any technical problems which you may have._ 

FREE EXTRAS IN 1953 
• ELECTRICAL AND RADIO TESTER 
• ELECTRIC SOLDERING IRON 
• BOOK ON TELEVISION 

• RAD 0 TROUBLE•SHOOTING GUIDE 

• MEYBERSHIP IN RADIO-TELEVISION CLUB 
• CONSULTATION SERVICE 
• QUIZZES 

• TRANING FOR F.C.C. LICENSE 

The Progressive Radio "Edu-Kit" is sold with a 10-day money-bad 
guarantee. Order your Progressive Radio "EDU-KIT" Today, or send 

for further information. 
;:urth°%.,r-her.1? igreó all you world, if o you eitcy check or 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE., Dept. RE- 67, Brooklyn 11, N. Y. 

JANUARY, 1953 
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Grea t, '" 630-DX CHASSIS 1953 Model 
terrific savings- immediate delivery 

Includes newest developments-Cascode Tuner-30 Tubes-For 16" 
to 24' Picture Tube-Wonderful Saving! Adaptable for color & UHF! 

The great 630 with all the up-to-date 
improvements! Wonderful reception 
on long range up to 200 miles, with-
out 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 micro-
volts sensitivity, FM sound system, 
horizontal & linear lock and is di-
rectly adaptable for color & UHF 

neletedDXiLI:toMrAy c .50 
Wired, ready to PlaY• 4' 
Complete with 12" lcss 
speaker, hardware and 
knobs. eior) 

FREE: New Trouble Shooting book with any chassis! 

SUPER 630 DX-2 TV CHASSIS 
Includes the same features as the 630 DX- 1 
chassis cites the following: 
* Keyed AGC level control 
* Cornell-Dubilier plastic molded condensers 
* 4.5 Megacycle wave trap to eliminate 

Interference 
* Phono input & switch which cuts out high 

voltage supply 
* RCA matched 70° cosine yoke de Iii- Voltage 

transformer 
* Four (4) 6CB6 tubes in video IF strip 
* RCA 12' PM Speaker Net price s159.5e 

Cornplete 
(less CRT) 

Universal Mounting Brackets .... 55.95 

Save $50 on this Decorator TV Cabinet 
For 17", 20" & 21" 
Picture Tubes - 
6 3 0 or other 
Chassis. 

Every beautiful cab-
met is richly finished 
of hand rubbed ma-
hogany and made by 
our own cabinetmakers. 
They are custom 
styled. guaranteed new 
& perfect. Includes 
mask 8i mounting 
brackets. Cabinets are 
also available with 
blank control panel to 
fit any chassis. 

Model 200: Original 
list $99.95 Now 

Blonde flnish. add $ 10 
Also Deluxe Cabinets, write for catalog 

TV PICTURE TUBES I nes 

Full Year's Guarantee - Black Face 
Brand New, Standard Brands 

IOBP4 $ 18.95 I6AP4A $32.95 20CP4A $35.95 
36.95 
68.95 
92.95 

'49 5° 

I2LP4A 22.95 IGG P4 32.95 2IEP4A 
I6K P4 28 95 ,,, 

14BP4 23.95 imp4A 23:95 24..P4 
I4CP4 23.95 19AP4A 39.95 27EP4 
Order now for immediate delivery. 

".É ."..".....- Rose Co.'s ANTENNA KIT 
; Saves you many dollars, 

`Sew antenna Idts contain evervtiting needed 
for a complete, satisfactory ins(alla tern. NOW 
is the time In replace those old rusty worn 
out anternuts with these brand less' alto tn In 
pd.. Be rtingly fur the mill loos of dollars of 
TV entertaigment MI the air. Don't miss a songle 
show becaule of poor reception! 
No. K-21 IMT include.: 
1-8 odentent conical 
antenna I 

75 ft. hieest ejtialltY 
300 ohm: g-ire 
2-5 ft. 1 1,I,," steel mast 
section. 

2 mast .atel-olT in. 
sulators 

4 SrfeW-0Y.. ...don. 
1 all- angle base mount 

, e ,• arcrosed light-
ning art,' tor Terrific Buy 

• 
No. K-22 KIT includes: 

Same as etc -Ve except 
that it Ow ludes 2-8 
element eonical an-
tennas ami I set of 
spiekl no bars. 

Genuine MOLDED CONDENSERS 
Fresh Stock! All mineral oil filled - Fully molded 
- 100 Centigrade - Meets Jan. C91 tests - 

GUARANTEED All 600 Volts 
Cap. per 10 per 100 ' Cap. per 10 per 100! Cap. per 10 per 103 

.001 .79 $6.90 :e 5 "a I .05 $1.09 $9.90 

.002 .79 6.90 1 .02 .89 7.931 . 1 1.25 11.50 
May he assorted in 100 lots 

Save! 

Dealer $6.99 
Net: 

Complete Kit 

Dealer $9.99 
Net: 

Complete Kit 

SUPER DELUXE 630- DX-3 
CHASSIS with Push- Pull 
Audio Output 
Includes same features as 
630 DX-2 chassis, plus the 
following: 
• Push- Pull audio output 
• Frequency response from 

80-15,000 cycle. at 1.3 db. 
a Tapped for 4 & S ohm speakers 
• Nigh quality RCA 12" PM 

speaker 

eNet iree  

SCOOP! AM Radio tuner, made 
especially for any 630 or 630 
DX Chassis. Complete, ready to 
install, fits in the well of TV 
chassis. 

"SE 'le". Special 

SPEAKERS 

New Low Prices! 

All Alnico V 
• VE PLENTY-ORDER .0.4.5v! 

e . 
4" PM  gs.29 
-J" PM   1.39 
6" PM   1.69 

x 84 PM   1.69 
85 PM   3.95 

12 11T .d.u.t • 5•95 
with output trans. • 2.75 

I" n 6. 1500 ohm with 
output trans.   2.75 

12" 2.500 ohm   3.95 
Added Ili vidr riff s! 

DEDUCT 100 from the price of 
any speaker in lots of 10 or more 
-may be assorted. 

Tubes 
Brand New, Standard Brands, 
Fully Guaranteed, Individu-
ally booed. 
IX2A 0.89 68Q6 3,09 
SAGS .80 6C86 ... .85 
6AL5 .60 6.15 .59 
6605 6 65N7 .82 
661.16 .79 
6066 .6 6V6GT .60 
6005 . 75 6IN4 . .60 
68E6 .65 12AU7 89 
60G60 . 1. 4 9 250Q6 . .79 
611N6 .. .99 25IN4 70 

Ill Oh, 

CONVERT YOUR OLD TV SET TO 
17', 20". 21" or 24' PICTURE 
TUBE. 
Complete conversion kit to match 
your set! Wonderful new kit 
...noes complete with all parts 
and diagrams TleCOSSilf>. 111 ea`ii“. 

larger ''he n.e.c. Kit includes, 
70. Cosine yoke 
Matched hi- voltage transformer 
Width coil 
20,000 V. condenser 
Kit of resistors 
Diagralll 1,1 instructions 

Dealer 
Net: 

Complete Kit 
Ile sore Ill > coe., I1, make model 

set f matt- h i no Con-
-errieel kit, 

write for Catalog! 
MINIMUM OR-
DER) 55.00.25 0 0 
deposit w1th 
der. balance 
C.O.D. Include 
postage with or-
der. All merchan-
dise subject to 
prior sale. F.O.B. 
New York City. 
Prise. so toect to 
change without 
notic, 

THEIZOSe COMPANY 
100 Park Place - Dept. E-1 - New York 7, N. Y. COrtlandt 7-6195. 

De-Noiz, for radio and TV controls 
such as volume controls, detects, tuners, 
switches, relays, and contacts. dissolves 

• tn., 

corrosion and oxidation and stops 
no:se. 
Mag-netic Head Cleaner, applied to 

recording heads of tape and wire re-
corders where it aids in preventing the 
accumulation of scum, oxides and 
other residue. 

Both products come in 2-ounce sealed 
bottles, complete with applicator. 

NEW TRANSFORMER 
Blonder-Tongue Labs, 526 North Ave., 
Westfield, N. J., announce a 75-300 
ohm matching transformer, model 
MT- I. The unit provides a 2- times in-
Cregi , voltage and signal-

tomoise ratio when transforming from 
75 to 300 ohms. It is built into a small 
metal case, which may be mounted or 
the antenna. 

AUTOBOOSTER 
Perma-Power Co., 4721 No,. 1, Damon 
Ave., Chicago 25, is producing a 
new autobooster transformer which in-
creases picture- tube filament voltage 

to 7.8 volts. The unit is designed for 
use in sets with parallel-wired fila-
ments. The C•Brite is automatic and 
iiequiims no tvitch •nq or 

RADIO KITS 
Radio Kits Inc., J23 Cedar Street, 
New York, N. Y. has announced the 
new "Q" line, available in kit or com-
pletely assembled form. Model OS is 

a I- band receiver or kit with o fre-
quency range of 550-1600 kc; model 
C5X is a 2- band receiver or kit with fre-
quency ranges of 550-1600 kc and 6-18 
mc. 

SOLDERING IRON 
American Electrical Heater Co., 6110 
Coss Avenue, Detroit 2, M.C., is pro-

ducing an ongle type electric soldering 
iron for light- du y soldering. The iron 
weighs 10 ounces, has a 1/4-inch plug-
type tip, an input of 60 watts, and is 
ovoilable in standard voltages and for 
32 volts. A separate heat- insulating 
stand is supplied with each iron. 

TUBE REJUVENATOR 
Crest Laboratories, Whitehall Bldg., 
For Rockaway, N. Y., has introduced a 

new picture- tube rejuvenator, the model 
D, designed to operate with oil series-
filiiment type television receivers. 

V.H.F. ANTENNA 
Dovis Electronics, 5313 W. Magnolia 
Blvd., Burbank, Calif., has announced 
an all channel ( 2-13) high-gain uhf. 
iintenna, the Super-Y,sion. Manufac-
turer claims such features as minimum 
ghosts, 10 db or more gain on high 

channels, good front-toiback ratio on 
all channels. The antenna con be 
tipped to shift the vertical pattern 
without tilting mast and can be used 
with antenna rototor. It is 6 feet, 
2 inches high ( less mast), 8 feet wide. 
and 4 feet deer,. 

MULTIPLIIER PROBE 
Insuline Corporation of America, 3602 
351)1 Ave., Long Island City I, N. Y., 
has announced a multiplier probe that 
extends the d.c. voltage ranges of 
standard vacuum-tube voltmeters 100 
times. The device, known os the - 100x" 
has the catalog listing No. 6222. 

If the meter has a normal top range 
of 300 volts, it reads up to 30,000 volts 
with the probe; if it has a range of 500 
volts, it reads up 50 50,000 volts. 
The insulated handle has a finger 

guard. The probe is 81/2 inches long and 
has o 5 foot flexibie cord and accom-
panying grounding wire. The meter end 
of the cord has a microphone type 
screw-on connector. An adapter plug 
(No. 33) permits the use of the probe 
with meters having phone plug connec-
t 

MOBILE CONVERTERS 
Radio Manufacturing Engineers, Divi-
sion of Eiectro-Voice, Peoria 6, III., has 
announced three mobile converters for 
amateurs. Model MC-55 is a five- bond 

RADIO-EL'ICTRONICS 
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IWO & IC•Ft 

model giving full coveroge of bonds 
of 10-11, 15, 20, 40, crrd 75 meters. 
Model MC-53, desigred tor vhf., is a 
tnree-band converter far 2, 6, and 
10-11 meter:. Moc1e1 MC 57 is another 
3- band coneerter tor full coverage of 
the 10-11, 20 grid /5 meter bands. 

PICTURE-TUBE 
BRIGHTENER 

Standard Transformer Corp., 3580 
Eiiton Ave. Chicego la, III., is pro-
ducing the Stoncor P•8192 C- R tube 
booster, o compas t, self contained de-
uce designed to .add months to the 
useful life cf a television picture tube. 
The unit cans be e. cd with all electro-
magnetic picture- Noes, regardless of 
size, where dimming is due to low 
cathode emis: ion. 

Easy to install, The new booster meas-
ures only 31/2  . ricnes high and 11/2 
inches in diorneter. It does not require 
a.c. line connection, and is equipped 
with high- ow switch providing two 
levels of brilliance. Of actoformer con-

struction, it has 18- inch leads between 
the booster and the connector plug, 
allowing the unit to be placed any-
where in the set, and is supplied with 
bracket and screws far classis or cabi-

net moun-irg. To install, it is neces-
sary only o remove the tube con• 
rector and attach it to the booster, 
then a-ta.:Fr the conrector plug of the 
booster to the tube. If there is in-
s,fricient br ! Hance at ' low' it is neces-
so-, of to flip tke twftc-e .0 

U.H.F. ANTENNAS 
Technical Appliance Corp., Sherburne, 
N. Y., has two new arrtenrhis. The uhf. 
cntenno Catalogue No. 3008, known os 
the Bow-Tia, is a ..tacked 4-element 
critenn3 to : maximern join. The four 
elements are preasserrab ec; to a 4-foot 
mast ..ec-ion complete with Q- bars, 
standoff itsulators, and fitting an addi-
tional 4-foot section of most included 
to provide clearance above the roof. 
The Bow-Low consi ts of a Bow-Tie 

antenna with an _kb-a-efficient all-
channel antenna designed for mounting 
on on 8-foot mast. 

NEW CARTRIDGES 
General Electric, Electronics Park, 
Syracu.e New York, have added three 
new 15,003-cycle variable reluctance 
phonograph cartridges to their Gold-
en Treasure line. These are dual-stylus 
RPX 053, RPX 061 and PPX 063, the 
latter two. single- stylus cartridges. All 
three tenture retractable diamond 
styli. 

TUBE TESTER 
Anko Manufacturing Co., 7311 West 
Burleigh St., Milwaukee 10, Wis., has 
announced a new tube tes-er, the Tele-
test, whi:h reduces testing time on 
most receivers by eliminating switching 
and set-ur.s. One meter, with a single 
scale, indicates "good" and " bad" tube 
cond itions. Picture tubes can be tested 
through o single adapter cord and 
plug while in the receiver chassis. 

••• 
• 
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HI-Fl FM-AM TUNER 
The Radio Craftsmen, Inc., 4401 N. 
Ravenswood, Chicago, Ill., have an-
nounce.d production of the new model 
C800 high fidelity FM-AM tuner for 
custon installations. Frort-panel con-
trols include equalization for AES, LP, 
or Eu,opean recording characteristics, 
a.f.c, on-off switch for FM tuning, 
and :ontinuously variable bass and 
treble controls from 15 db boost through 
15 db attenuation with flat position 
clear!? marked. Also featured is a 
double shadow tuning eye. 

All specifications given on these pages are from manage+ ' data. 

me 

The C800 has a total complement or 
15 tub ee and can be mounted in the 
same panel formerly cut for an RCIO 
or CIO tuner, 

TUBULAR CAPACITORS 
Industrial Condenser Corp., 3243 N. 
California Ave., Chicago 18. Ill., has 
announ:ed a complete line of single• 
stud rzbular oil- filled capacitors. 
Added to the line are an 8-uf and a 
dual 4-uf, 600- volt d.c. capacitor, a 
4-ttf I (100- volt d.c. unit, and similar 
sn't; thy iame cose size. 

Known as the G and H types, they 
are oil- impregnated and filled with 
lndco oil " A". Pyroteen-filled capaci-
tors are clso available. Standard 
capacitance tolerance: + 20% to 
- 10%. Temperature range: Indco oil, 
- 40 degrees to + 70 degrees C.: 
Pyroteen, —10 degrees to +90 degrees 
C. Power factor: Indco oil, 0.4%; 
Pyroteen, 0.2%. 
Cata og and further information 

available from manufacturer. END 

VA( RADIO COURSE We, $25° 
MADE MONEY FIRST WEEK 

"You should get more money 
for your Course. The first week 
I studied it, I made $ 10.00 re-
pairing sets. I built my own test 
outfit from details given in this 
course. 1 have repaired 100 radios 
to dale...." 

Signed: Robert C. Flamme!, 
120 W. 13th, Davenport, Iowa. 

COMPLETED IN 8 WEEKS 

"I am very satisfied with the 
course. When I was at the twelfth 
lesson I started repairing radios. 
It took me two months to master 
your course." From a letter 
written by Roger Lang/ors, 1679 
Poupart St., Montreal, Canada. 

MODERN. UP-TO-DATE 

"Your course is modern and 
up-ta-date. There is not one page 
in the whole course which anyone 
can afford to misa. Your course 
started me on the road to a well 
paid 'oh and has repaid nie maze' 
ti u.,." Charlee Alepach, 433 Elm 

St., Reading, Pa. 

AMAZING BARGAIN OFFER 
Here is a practical home-study course 

that will teach you how to repair all radio 
sets faster and better. These newly 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 
$2.50, nothing else to pay. Easy-to-follow, 
well illustrated sections on test equipment, 
circuit tracing, alignment, F. M., use of 
oscilloscope,, amplifiers, and every other 
topic needed to be an expert in radio re-
pairing. Trouble-shooting 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, $250 
complete, your cost only  

Supreme Radio & TV Manuals 
Your complete source at all needed RADIO and 

TV diagrams and service data. Mont 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 3ear's sets, 
with giant blueprints. patterns, waveforms, htnts, 
charts, suggested changes. See coupon at right 
for a complete list or these low-priced manuals. 

Sitprelize Publications 
Sold by All Leading Radio Jobbers 

JANUARY 1953 

INTRODUCTION TO TELEVISION 

These practical lessons making up this 
course-book are easy to follow, and apply 
to actual radio jobs. Use this training to get 
ahead in radio and as an introduction to 
television. Hundreds of radio facts that puz-
zled you will be quickly cleared up. You will 
find yourself doing radio repairs in minutes 
instead of hours — quickly finding faults 
or making needed adjustments. Every new 
radio development of importance and thou-
sands of time-saving rachci facts are packed 
into this complete course-manual. For exam-
ple, there is a large lesson on servicing F.M. 
seta and another full lesson on audio ampli-
fiers. 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 material and get a cash 
refund. (Offer may be terthdrawn at any time.) 

NO-RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 3727 W. 13th St., Chicago 23,ILL. 
Radio Diagram Manuals 

Neu, 1952 Manual. $2.50 
D 1951 Radio 1 EACH 
C 1950 Manual $ 
• 1949 Radio 

2 

o 1948 

CI 1947 
ID 1946 
0 1942 
o 1941 
0 1940 
o 1939 

.50 
PRICED 
AT ONLY 

a 
EACH 

O 1026-1938 Manual. $2.50 

Send Radio and TV manuals checked E at left and 
below. Satisfaction guaranteed or money back. 

D Complete RADIO COURSE (2 2 lessons -F) $2.50 
C 1952 Television Manual, $3. 0 1951 TV, $3. 

1950 Television Manual. $3. D 1949 TV, $3. 

D 1948 TV, $3. D 1947 TV á FM, only $2. 
• I am enclosing S  Send postpaid. 

• Senil C.O.D. I gun enclosing is  deposit. 

Name:   

Address: 
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SHORT-WAVE PRESELECTOR 

A good r.f. preselector can be used 
with any type of receiver from the 
simplest blooper to the deluxe super-
het to pull those weak dx signals up 
out of the noise. A two-stage prese-
lector covering from 200 to 10 meters 
was described by HARR in Rassegna 
di Radiotecnica (Ravenna, Italy). 
A pair of 1851 pentodes were used 

in the original model, but you will 
probably get better results with a 
6AC7. The latter is electrically identi-
cal to the 1851 with a redesigned grid 

o  
ANT 
o  

CI -100i.auf; C2,C4 -140µµ 
(3,C5-35µµf 

NATIONALLY KNOWN MFR. 

L4 

structure for improved high-frequency 
performance. Gain is controlled by 
varying the 5,000-ohm resistor in series 
with the cathodes of the tubes. Selec-
tivity is varied by tuning the 100-fflf 
capacitor across L2. 
The coils are wound on standard 11À-

inch plug-in forms. The antenna coils 
are cn 6-prong forms. Four-prong 
forms are recommended for the r.f. ( in-
terstage) coils to insure that the coils 
are plugged in to the correct sockets. 
Winding data is given in the table. 

On the antenna coils, L2 is interwound 
with L3, and Ll is spaced below the 

 111-4, 
-172.5MH 504µ1 OUT 

— 0 

565 .01 

+250-30011. 

COIL TABLE 

Band 
(Meters) Coil Turns Wire 

200-80 Li 
L2 
L3-L6 
L4 

15 
32 
50 
20 

22 
22 
20 
22 

80-40 LE 
L2 
L3-L5 
IA 

L1 6 22 
L2 8 2: 
L3-L5 11 18 
L4 8 22 

7 
14 
24 
10 

22 
22 
à8 
22 

40-20 

20-10 Li 
L2 
L3-L5 
L4 

4 
4 
5 
3 

22 
22 
16 
22 

ground end of L3. Spacing between Li 
and L3 is 5/32 inch for 200-80 meters, 
% inch for 80-40 meters, inch for 
40-20 meters, and 1.8 inches for 20-10 

BUY WITH CONFIDENCE FROM EDLIE 
630 Deluxe 31-Tube TV Chassis 

le" A 
FO R mu T° et"  PICTURETUBES 

Standard Cascode low-noise Tuner 

70 Cosine Deflection Yoke 

Original 630 Sync Chain gives Stability 

16 KV gives extra brightness and definition 

Fast Action Keyed AGC 

High Fidelity 12" PM Speaker 

Closely follows original RCA 630 design, with 
added improvements * * * * * * * * 

COMPLETE with all tubes. hard- $159 .50 
ware, universal mounting brackets. 
etc. 

(less C.R. Tube) 

Dress Up Your Home With This 

Consolette Cobinet of Artistic Design. Size 

40" high x 26" wide x 23" deep. Price includ-
ing mask and excise tax .... $49.95 

Extra for glass  $2.75 

ONE YEAR GUARANTEE 

12 1/s" 12.50 
Black or 
White 

Finest Standard Guaranteed Picture Tubes 
6114a's's 52330 Gilea's's 522 .50 
Rect. Round al 
Black , Rect. 

Br 14 50 
Black 

Riornd 1430 
Black 

12r's S34 .50 
Black 

ONE YEAR GUARANTEE 

21'. îlg.5o 
Blurb uu 

$ $ $ MONEY SAVER KITS FROM EDLIE ELECTRONICS 

5 TUBE AC-DC SUPERHET KIT 
Kit # 1—Five Tube superheterodyne kit, 

AC.-D.C. contains all components re-

quired to construct this latest des1gn, 
highly sensitive superheterodyne broad-

cast receiver complete with black bake-
lite cabinet (excludes wire $7,95 
and solder)   Price 

Extra for a kit of 5 tubes ( 12A76, 12BA6, 

1213E6, 3SWA, SOCS) Price $3.25. 

6-TUBE KIT 
Kit #2—A low-priced 6 TUBE KIT de-
signed for high sensitivity, excellent 
selectivity and good tone quality. Uses 
25L6, 25Z6, 6507, 6SA7, 65K7, 6SK7 in 
an easily constructed circuit. The 6 Tube 
Kit is shipped with all parts, including 
punched chassis, resistors, condensers, 
coils. sockets, PM Speaker, hardware, 
etc. 
And at a closeout price of (6.95 
only (less tubes and cabinet) e 
Extra for matched set of six $3.25 
tubes for kit 

Electronic Code Practice 
Oscillator & Blinker Kit 
AC; DC or Battery Operated! 

Kit 23—One of the most practical Code 
Practice Oscillators ever designed. yet one 
of the simplest to build and operate. 
Can be used with any number of head-
phones. 
Adjustable Pitch Control—Any type of 
headphone can be used. 
No warmun time—ready to operate instantly. 
Simple and safe to operate. 
Operates anywhere—with AC or DC power. 
or from a 90 volt Miniature Battery. 
Learn Blinker Code with flashing light. 
Blinker can be used as signaling device. 
International Morse Code included. 

Kit each $1.95 Assembled $2.95 
Kit 24—Basic 1 tube training kit. Simple 
to construct complete with all parts one tube 
and headset diagrams and instructions in-
cluded. Use 1-354 tube and a 675/s volt 
Battery. Price-- 53.95 
Kit es-2 tube Amplifier Kit complet. 
with 50L6. 3535. and 4. PM to convert nd 
No. 1 to a 3 tube  spoaker operation set for loud- 54.95 

WRITE FOR FREE CATALOG 

EDLIE ELECTRONICS • 154 Greenwich St. 

THREE TUBE PHONO AMPLIFIER 
Not a Kitl 

An assembled unit ready for installa-
tion using tone and volume control and 
six feet of rubber 
cord   
  (Not including Tubes)   
With Complete Set of Tubes ....$3.95 

PHONO OSCILLATOR 
Net a KM 

Wireless phono oscillator transmits re-
cording for crystal pickups or voice 
from carbon mike through radio with-
out wires. Can also be used as an 
intercomm by using P.M. speaker 
as mike. Price (excluding $2.95 
tubes)   
With Complete Set of Tubes .. . 53.95 

Satisfaction guaranteed on all 
merchandise. All prices subject 

to change without notice. 

• New York 6, N. Y. 

RADIO- ELECTRONICS 
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meters. L4 is interwound with the 
ground end of L5. If the 140-u4sf tun-
ing capacitors are ganged ( they should 
be for easy tuning), L3 and L5 should 
have exactly the same number of turns 
and the same winding length. The an-
tenna and r.f. coils should be shielded, 
and the sections of the 140-p.)sf hand-
set and 35-µµf bandspread capacitors 
should be separated by a partition 
shield to prevent oscillations. 

TVI REDUCTION KINK 

Most articles on amateur TV! elim-
ination stress the need for very low 
harmonic output and the elimination of 
v.h.f. parasitics in the transmitter. 
Various types of high-pass filters, har-
monic traps, and parasitic suppressors 
have been described. Writing in The 
Radio Amateur, G5JU, a British ham, 
described a simple device for reducing 
harmonic output, eliminating parasitics, 
and increasing the radiation for heat 
from transmitting tubes. 
The device consists of a length of 

1/4 -inch wide copper or brass strip cut 
to the approximate shape shown at a, 
and then bent to shape and bolted to 
the cap of the tube as shown in draw-
ings b and c. The 21/4 x 1/4 -inch "plate" 
is located close to and parallel with 
the metal shield separating the power 
amplifier from the driver and other 
portions of the transmitter. The plate 
and interstage shield form a small ca-
pacitor between the tube plate ( anode) 
and ground. This capacitor bypasses 
high-order harmonics which may be 
generated in the tank circuit or fed 
into the tube via the grid. The induc-
tance of the capacitor lead is exception-
ally small, thus minimizing the pos-
sibility that the inductance and capaci-
tance of the unit may form a resonant 
circuit which will accentuate harmonics 
rather than suppress them. 
The effectiveness of the capacitor 

depends on the area of its plate and the 
distance between the plate and the 
grounded shield. When constructed as 
shown, its capacitance is large enough 
to bypass harmonics and suppress 
parasitics without causing any appre-
ciable reduction in the L-C ratio of the 
plate tank circuit at frequencies be-

METAL 
"SHIELD 

CARPER OR BRASS STRIP 

SOLDERED 
LEAS ID TANK 
CAT 

Ha" 

TOP VIEW 

TUBE 

I/4" SIDE VIEW 
t. 

HARVEY 

ezese 

AUTHORIZED 
DISTRIBUTOR 

Presents the NEW 

RCA WO-88A 
OSCILLOSCOPE 
THE 5- INCH SCOPE WITH 

TRUE SQUARE WAVE RESPONSE 

Unretouched photographs of 60 cycle and 
50 Kc square waves reproduced on sc-eens 

of WO-88A. Note fast return. 

A rugged scope of high stability, the WO-88A is 
ideally suàed for general TV servicing as well as production-line applica-
tions. The outstanding feature of the WO-88A is its remarkably true 
square wave response. Other features include: 

Direct-coupled, push-pull, 2 stage vertical amplifier; push-pull 

horizontal amplifier. 

• Frequency-compensated, and voltage-calibrated attenuators. 

• Front pond l source of 1-volt peak-to-peak calibrating voltages. 

• Graph screen scaled directly kn peak-to-peak voltages. 

• Magnetic-shielded CRT gun to minimize hum pickup. 

• Extra-fast sweep oscillator retrace. 

• Built-in 60- cycle sweep with phasing control. 

Used with the new low capacitance WG-2168 probe, the input resistance 
is 10 megohms, shunted by less than 10 mmfd. The frequency response of 
the vertical amplifier is fiat from dc to 100 Kc; within —3 db at 500 Kc; 

end within — 10 db at 1 Mc. Sweep circuit frequency is provided in four 
ranges, from 15 cycles to 30 Kc. Deflection sensitivity of the vertical am-
plifier is 25 rms volts per inch. Operates from 105/125 volt, 50/60 a.c. 

Dimensions: 13 1/2 " high, 9" wide, aid 16 1/2" deep. Weighs 25 pounds. 

Complete with Mo^ched 5159" 
Probes, Cab'es, and Tubes 

NOTE: Prices Net, F.O.B., N.Y.C. 
5ubfect to change .•.hoJt not ce. gb Harvey 

RADIO COMPANY, INC. 
153 W. .43rd St., N.Y. 36. N. Y. • LU 2 1500 

ANT 
WE NEED YOUR SURPLUS 
ELECTRONIC EQUIPMENT 

WE PAY TOP SU FOR: 
* RADIO RECEIVERS 
* TRANSMITTERS 
* ARC- I 
* ARC- 3 
* ART- I3 
* CONTROL BOXES 

NDICATORS 
*CLAMPS 

* PLUGS 
*CORDS 
* RELAYS 
*TELEPHONE 

MATERIALS 
* AN CONNECTORS 
* WE BUY 
ANYTHING! 

Write, Wire today! Ten us whet yeti have. 
TALLEN CO., ne., Dept. RE 

158 Carlton Ave., Brooklyn 5. N. Y. 

DIAMOND 
NEEDLES 

$10.50 

plus postage 

Our maul Is the manufacture of dia-
mond styli tor broadcasting =firms and high 
fidelity sound equipment. As a service to the 
general public we offer to retip your present re-
placeable needle with a genuine, uncondition-
ally guaranteed broadcast quality diamond tip 
for either LP or Standard records. 

Send us your replaceable needle (or complete 
cartiidge except Pickering/ together with check 
or money order for $ 10.50 plus 25ft for shipping. 

THE TRANSCRIBER CO. 
176 Green Street Dept. R Boston 30 Mass 

JANUARY, 1953 
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TVRADID 
5ERYI(E LIBRARY 

MP' HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 

2VOLS.s6Clairl/NEN S I :TM 
IT PAYS TO KNOW! 

A1. ELS T.V.-RADIO SERVICE LIBRARY 
rtrad :, nt8 the important subjects of Modern 

, Television, Industrial Electronics, 
F.I.. Public Address Systems, Auto. Marine 
& Aircraft Radio. Phonograph Pick-Ups. etc. 
Covers Basic Principles—Construction—In-
staillttion — Operation — Repairs — Trouble 
Shooting. Shows How to get Sharp, Clear 
T.V. Pictures. Install Aerials—How to Test. 
Explains Color Systems 8z Methods of Con-
version. 1001 Facts—Over 1260 Pages-62:i 
Illustrations—Parts & Diagrams—Valuable 
for Quick Ready Reference & Home Study. 
Tells How to Solve T.V. & Radio Troubles— 
Ar-swers T.V. & Radio Questions. 

Get this Information fer Yourself. 
7 DAY TEST— ASK TO SEE IT! 

i----- MAIL ORDER-
AUDEL, Publishers, 49 W.23 St., N.Y. I0 

AUDELS T.V. RADIO SERVICE LIBRARY 2 Vols. $0 
.7,,erte.7,11tifitelir .ete,:=;:iii ,t1.1...mazI« 

Plante 

Address  

Occupation  

RE 
Employed by  

Please Mention 
RADIO-ELECTRONICS 

when answering advertisements 

tween 10 and 20 meters. At 40 meters or 
lower frequencies, the size of the plate 
should be increased accordingly. 
With an 813 or similar tube running 

at 2,000 volts or so, the spacing between 
capacitor plate and shield should be 
about 1/4 inch. Reduce the spacing pro-
portionately at lower volt.-ges. 

TV LINEARITY CHECKER 
Now that many TV stations are tele-

vising program material from early 
morning until late at night, it is becom-
ing increasingly difficult to tune in a test 
pattern for checking the linearity of TV 
receiver sweep circuits. A simple circuit 
for generating a grid of vertical and 
horizontal bars on a TV screen is de-
scribed in La Radio-TV Revue (Ant-
werp, Belgium). 
The instrument uses two 6SL7-GT's 

as multivibrators, a 6SJ7 r.f. oscillator, 
and a 117Z3-GT rectifier. V1 is the mul-
tivibrator which generates the vertical 
lines. Varying the setting of the 50,000,-
ohm potentiometer in the grid circuit 
varies the frequency from approxi-
mately 20 to 200 kc to produce a maxi-
mum of approximately 18 bars. V2 is a 

6SL7-GT (2) 

similar multivibrator whose frequency 
is variable from 50 cycles to about 500 
cycles to produce up to eight horizontal 
lines. 
The 6SJ7 r.f. oscillator tunes from 

45 to 108 mc on fundamentals. Channels 

7 through 13 are covered by second har-
monics. The suppressor grid is modu-
lated by the signal from the vertical 
oscillator and the screen grid is mod-
ulated by the rectangular-wave output 
of the horizontal oscillator. The signal 
is radiated into the input of the re-
ceiver by a telescopic whip type an-
tenna or a piece of bus bar 12-20 inches 
long. 
The original r.f. oscillator coil con-

sisted of 8 turns of 10/12 Litz wire 
spacewound on a 1/4-inch form. Litz 
wire being difficult to obtain in this 
country, we recommend a National 
AR-5 or equivalent coil. 

BAND-EDGE CRYSTAL MARKER 
A novel and exceptionally useful cir-

cuit for checking the calibration of the 
tuning dial is built into the ARC-5 and 
SCR-274-N command transmitters. It 
consists of a quartz crystal and a tun-
ing eye which closes when the v.f.o. is 
tuned to the same frequency as the 
crystal. 
The band-edge marker or calibrator 

shown in the diagram is an adaption of 
this circuit designed to be added to 

6SJ7 

AT ANY PRICE! 

eigiP 
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lelegiowid CUSTOM TV RECEIVERS 

TABLE MODELS 
Model T-17 With 17" Picture Tube, Cabinet size: 
16" H, 201/2 " W. 191/4" D. Your Net Cost $169.50 
Model T-20 With 20" Picture Tube, Cabinet Size: 
24" H, 24" W, 22" D. Your Net Cost 1179.50 
Model T-2I With 21" Picture Tube, Cabinet Size: 
24" H. 24" W, 22" D. Your Net Cost S184.50 

COMPLETELY ASSEMBLED 
Super Deluxe DX-TV Chassis 
in TELESOUND CABINET 

with Picture Tube and Speaker-Ready to 
Operate! 

An Outstanding Line of Fine TV 
Receivers at Amazingly Low Prices! 

Famous Make Super Deluxe DX Chassis features 

Sensationally new Cascade Tuner ESPECIAL LY 

ADAPTED FOR FRINGE AREA RECEPTION! Grace-
fully proportioned, smartly styled ribbon stripe ma-

hogany veneer cabinets, with gold picture tube 
frame. 

CONSOLE MODELS 

Model C-17 With ,, 7" Picture Tube, Cabinet Size: 371/2 " 
22" W, 19 D. Your Net Cost  $189.50 
Model C-20 With 20" Picture Tube, Cabinet Size: 40" H, 
241/2 " W, 221/2 " D. Your Net Cost   $199.50 
Model C-21 With 21" Picture Tube, Caoinet Size: 40" H, 
241/2" W, 221/2 " D. Your Net Cost  $204.50 

eleâceeed CUSTOM-BUILT TV CABINETS 
DIRECT FROM MANUFACTURER TO YOU-COMPARE PRICE and QUALITY! 

Be price conscious! TELESOUND Wholesale Prices 
enable you to sell more, make a BETTER PROFIT for 
yourself! 

H:25", D:21 1/2 ", W:25" Wgt: 50 Lbs. 
TABLE 
MODEL 500  $42." 

As above, for 24" Picture Tuoe 
H:31", D:24", W:27" 
Wgt: 60 lbs  $55.80 

ALL 

PRICES 

TAX IN-

CLUDED 
e 

H:410/2", D:24", W: 
25", Wgf: 100 lbs. 
CONSOL E 
MODEL 900 

$82.50 

H:40I/4", D:221/2 ", W:25I/4" 
Wgt: 60 lbs. 

$47.50 CONSOLE 
MODEL 220   

Nationally 

Advertised SUPER DeLUXE TV CHASSIS 
-YOUR CHOICE- SMASHINGLY 

REGAL LOW PRICED! 
or 

VIDEO 
30 tubes-for 16" to 
24" Picture Tubes 
• High EMeleney 

High Voltage 
Circuit 

• Keyed ACC 

Video 630DX DeLuxe Chassis for ex-
treme fringe area. Complete. $159.50 
Techmasfer C-30 Chassis. Complete 
with Tubes & Speaker. Less CRT. $149.50 

Model 
630K3C 

• Automatic bright-
ness control 

• Special extra high 
gain Cascerle Stand,. 
ard Coil Tuner 

1495° 
• DireuctHlyF. pl adaptable • Complete, ready eencly to im  
• 12"Quality Speaker tubes. knobs and 
• Factory wired hardware 

aligned. tested.  Lees CRT 

DeLuxe Technsasfer 243W Chassis. 
Complete less CRT ...,...$199.45 

FREE OFFERI Schematic Diagram and 
complete 24 page service manual FREE 
with any of these chassis 

Here's the "PACKAGE DEAL" You've Waited for! 
* SAVE MONEY! Order the cabinet of your choke from * 

the TeleSound models illustrated, in combination with 
the famous 630 TV Chassis, (Regal or Video), 12" 
speaker, and your choice of picture tube. If Video 
630DX DeLuxe Chassis is desired, add ; 10 to com-
bination price. For DeLuxe Techmaster 243IP Chassis, 
add ;50. Check these sensationally low prices: 

FAMOUS MAKE 

TV PICTURE TUBES 
ALL STANDARD   
NATIONALLY ADVERTISED 

FULL ONE YEAR GUARANTEE 

DON'T BE MISLED-DEMAND 
GUARANTEED STANDARD 

BRANDS 

12.4" Black or White  S22.88 
i4" Glass Rect. ( 81k)   22.55 
Ir Glass Round ( Blk)  33.55 
16 Glass Rect. ( Ilk)   33.55 
17' Rectangular (131k)   32.45 
19" Round ( Blk)   36.85 
20' Rectangular (Blk)   39.05 
21' Rectangular (91k)   43.45 
24" Metal   76.45 
27' Rect. Wholetale Price on Request 

AII Te eSound cabinets illustrated are available in Ribbon Stripe Ma-
hogany, Model 200 also available is Walnut. Al cabinets can be had in 
Blonde Ko-ina of 10% additional. These cabinets are custom built and 
drilled to fit standard 630 type chassis. We can supply them with undrilled 
panel to fit any other chassis you specify. Complete cabinet catalog 
available on request. All prices subject to change without notice. 

JANUARY, 1953 

CABINET 
STYLE  

500 
200 

800 
1000 

COMBINED WITH Super 630 Chassis, 12" Speaker. and 

17" CRT 20" CRT 21" CRT 24" CRT 

$216.25 $222.70 $227.00  $272.50  
$221.50 4227.90 $232,25 
$254.70- i  5261.15 $265.50 
$254.70 $261.15 $265.50 

Please include 25% deposit with orders. balance C.O.D. All shipments F.O.B., NYC 
"Designefs & Manufacturers of Custom TV and Radio Furnpiee'. 

421 West 28th Street 

New York 1, N.Y. 
( ORPORATION Phone: WI 7-0719 



J. W. MILLER COMPANY 
5917 S. Main St, Los Angeles, Calif. 

150 k 
CORROSION... the iron 

curtain of 
TV reception RAIN • SNOW • 

WIND • SEA AIR 

Radio-Electrossic Circuits 

One of the major reasons for poor tele-
vision reception is a corroded antenna . . . 
and in most cases you won't know when your 

antenna is corroded. 

Corrosion changes the electrical character-
istics of the antenna ... results in imperfect 

— even poor — reception. 

Only with antennas that do not corrode 
can you be sure of good reception 

Tel- a- Ray antennas can't corrode! They 
are constructed of Dural, with stainless steel 
fittings . . . all elements sealed by the ex-
clusive Tel- a- Roll process. 

You get perfect television reception all the 
time. Whether you are replacing a worn an-
tenna or installing a new one — buy Tel- a-

Ray. 

7d—a—Zal Antennas 
"FIRST— BECAUSE THEY LAST" 

TEL- A- RAY ENTERPRISES, INC. 
P. 0. BOX 332, DEPT. C, HENDERSON, KY. 

Clearer. Brighter Pictures 
when these transformers match antenna 
impedance to line, or line to TV receiver. 
Signal input may be improved as much 
as four times! Designed to couple low-
impedance antenna to standard 300-ohm 
line; or 300-ohm antenna to 72-ohm twin-
lead or low-loss 52-ohm coaxial cable. 
At receiver, low-impedance line match-
ed to standard 300-ohm input. Housed 
in impregnated, weather-tight aluminum 
shield. 

Dimension: 3/4" by 3/4" by 1- q" 
Cat. No. Impedance Ratio List Price 
6161 52 300 or 300/52 S2.75 

6162 72 300 or 300/72 S2.75 

See your Wholesaler or 

write us for literature 

the TURNTABLE with the 
HYSTERESIS MOTOR 
is AGAIN AVAILABLE 

Nothing Else 
Can Compare! 

REK-O-KUT 
Model T- 12H 
and T-43H 

... the only dual speed, 12" 
turntables that meet the standards 
for speed regulation and wow 
content specified by the National 
Association of Broadcasters ... and 
recommended by every leading 
Sound Authority for use with 
ULTRA HIGH FIDELITY Amplifiers 
and Speake,r Systems. 
T-12H 78 and 33'/3 RPM $119.95 
T-43H 33 1/3 and 45 RPM $119.95 

ACCESSORIES: 

T- 103A . 45 RPM idler, with record 
adaptor, interchangeable with 
33 1/2  RPM. 

T- 104A . 78 RPM idler interchangeable 
with 45 RPM. 

REK-O-KUT CO 
38.115 Queens Blvd , Long Island City, N. Y. 

• 

existing v.f.o.'s. It was developed by 
GI3EVU and was described in Short 
Wave Magazine ( London, England). 
The original circuit uses a Y63 elec-
tron-ray indicator tube. A 6E5, 1629, 
6G5, or any similar type nu y be sub-
stituted without changing the values 
of the components, as the tubes are 
very similar. 

Li is the oscillator, buffer, or dou-
bler plate coil. L2 is a 2-5-turn link 
coupled fairly closely to the cold end of 
Ll. Adjust the coupling between Li and 
L2 so the eye is almost fully closed 
when the signal source is tunel to the 
crystal frequency. Mount the tube so 
it projects through a hole in the panel 
close to the v.f.o. tuning dial, and in a 
position where it will not be obscured 
by the operator's hand while tuning. 

TUNING INDICATOR (SEE TEXT) 

LI 

# 

IMEG 4711 +200-250y 

.01 MICA 

2.715 

11-• 

The crystal frequency is not critical 
as long as it is within the frequency 
range of the circuit to which it is cou-
pled. A 3.5-mc crystal is perhaps the 
most useful because it marks the low-
frequency end of the 80-, 40-, 20-, and 
10-meter bands. If the v.f.o. operate& 
in the 40-meter band, a 7.0-mc crystal 
should be substituted. 

(If you are accustomed to operating 
close to both edges of any band, you 
can add suitable crystals to mark the 
upper edges. The crystal should be 
connected in parallel with the one 
shown in the circuit. We have used four 
80-meter crystals in parallel to mark 
the edges of the band and two net fre-
quencies. The crystals do not oscillate 
continuously, so there is no danger of 
interaction between them. 
Be sure you know the exact frequen-

cies of the crystals you use. It is highly 
advisable to borrow a good frequency 
meter and check the crystals in the 
marker circuit before you begin 
operating within a few kc of the band 
edges. Otherwise the system will have 
greater dangers than advantages.— 
Editor) END 

There! That's the kind 
of topcoat I want !" 

RADIO- ELECTRONICS •OUILDERS or QUALITY 55010 INDUCTANCES SINCE 19E4 
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TEST 

PICTURE TUBES 
in a jiffy 
• ACCURATE 
• INEXPENSIVE 
• POCKET SIZE 

7est picture tube with-
out removing it or 
chassis from cabinet. 

<11‘ 

• ELIMINATES GUESSWORK 
• TESTS ALL STANDARD TUBES 
• SIMULTANEOUSLY CHECKS: 
FIRST ANODE VOLTAGE 
FILAMENT VOLTAGE 

4.95 
dealer net 

VIDEO SIGNAL 
BIAS VOLTOGE 

Sold tally through VIDAIRE distributors 

Write for Catalog C 

a a 
Vidoire Electronics Mfg. Co. 
Mit,. DI TI, color equipment, TV amolitlers, 

Electronic Devises 

e9 Factory, Lynbrook, L. II , N. Y. 
Nat'l. Sales Office, 6 E. 37 St. 
N. Y. 16, N. Y. - LE 2-7372  

Carry This ONE Astatic 
Dual-Output Cartridge 
AND YOU ARE READY 

FOR MOST 78 RPM 

REPLACEMENTS 

Astatic Universal 
Model L- I2-U Car-

tridge—Output Is Low 
(1.2 Volts) with Con-

denser Harness On; or Slip 
It Off when High Output (4.0 
Volts) Is Needed. YOU ARE virtually never at a loss when you 

carry the amazingly versatile Astatic L- 12-U Crystal Car-

tridge. It's the one cartridge that replaces the great majority 
of 78 RPM units you encounter in your day-to-day business 
and, at the same time, gives assurance of reproduction 
qualities better or equal the previous cartridge when new! 

It isn't a CURE-ALL. But it is the closest thing to it that has 
been developed since the early days of the industry. It is 

your best answer for simplification of inventory, for avoiding 
lost time and problems of servicing, WITHOUT SACRIFICE 

OF QUALITY RESULTS. Performance, in every application, 
where recommended, is guaran:eed by Astatic, the leader. 

EXPORT DEPARTMENT 

401 Broadway, New York 13, N. Y 

Cable Address: ASTATIC, New Yor-

Astatic crystal devices manu-

factured under Brush Develop-

ment Co. patents 

Get This Valuable Book  ' 

1.111717 
Yes, you get this big, brand new book, "150 
Radio-Television Picture Patterns ard Di-
agrams Explained", absolutely FREE! Just 
off the press! Gives complete wiring circuits 
and diagrams on the latest Radio and Television Sets. 
Easy-to--a cad, large 8% x 11" pages, with full instructions on 
how to read and use the diagrams. A "must" in every Radio 
and Television service-man's repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne's great 
new 6-book set, "Applied Practical Radio-Television"! 

Here's "Know-Hour That Makes You Worth More! 
You'll get into the big money faster in TELEVISION-RADIO 
if you know where to find the answer to servicing problems. 
Coyne's great new 6-volume set gives you all the answers 
— cluicklYi For basic "know-how" that is easy to understand, 
you'll End everything you want in volumes 1 to 5 which con-
tain over 5000 practical facts and data. They cover every step 
from principles to installing, servicing, trouble-shooting and 
aligning r11 types of radio and TV sets. So up-to-date it 
includes COLOR TV and UHF. adanters and converters. 

762-Poge Television Cyclopedia Incruded 
And then, for speedy on-the-job use, you get volume 6—the 
famous Coyne TELEVISION CYCLOPEDIA. It answers 
today's television problems on servcing, alignment, installa-
tion and 3thers. In easy-to-find ABC order, cross indexed. 
Use this 6 volume TV-RADIO LIBRARY free for 7 days; 
get the valuable Servicing Book ABSOLUTELY FREE! 

'so 

COYNE ELICTRICAIL & TILEVISION-RADIO SCHOOL 
500 S. Paoîtrè St., Dept. 1341, Chicago 12, ID. 

Just for Examining COYNE'S New 6-Volume Set 

• 
dal* 'H em 

!i,41 
N 7 DAY 
FREE 

TRIAL! 
SEND NO MONEY. 

Just mail coupon for 6-volume set 
on 7 days free trial. We'll include book of 150 TV-Radio Patterns 
glk Diagrams. If you keep the set, pay $3 in 7 days and $3 peo-
month until $23.00 plus postage is paid. (Cash price $22.00). Or 
you can return the library at our expense in 7 days and owe noth-
ing. YOU BE THE JUDGE. Either way, the book of TV-Radio 
Patterns is yours FREE to keep! Offer is limited. Act NOW! 

FREE BOOK — FREE TRIAL COUPON! 
COYNE ELECTRICAL C. TELEVISION-RADIO SCHOOL, Dept. 
500 S. Paulina St., Chicago 12, III. 

YES! Send 6-volume "Applied Practical Radio-Television" for 7 days FREE 
TRIAL per your offer. Include TV-Rodio Patterns à Diagram Book FREE. 

Name Age  

Address  

City Zone . State  

Where Employed  
( ) Check here it you want library sent COD. You pay postman 
$22 plus COD postage on delivery. 7-doy money-back guarantee. 

1341 
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qouspe in tekatsion 

'THESE BOOKS CAN BE 

IMPORTANT TO YOU 

eeeieci jor 7V 
By John Batman. The practical informa-
tion you need for making the most effec-
tive use of movies on TV programs. 
Explains why some types of pictures ate 
better than others; how to make titles 
and special effects; what types of lieting 
to 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 

Paintiety with e9itt 
By John Alton. A leading Hollywood Di-
rector of Photography, winner or the 
1951 -Oscar- for photography, explains 
his professional lighting techniques—what 
equipment to use and how to place . t 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 
rnovies. $6.75 

Mane "TeleviAeitit 
eepvicin9 

By Matthew Mandl. Detailed, illustrated 
instructions for locating and correcting 
every flaw or failure you're likely to 
encounter, induding 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 

7eieei-Jion 
kadietnen 

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. Providn the 
THOROUGH UNDERSTANDING of 
TV needed for effective servicing. 1735 

7elamion and 91X 
lintenna guide 

Try This One 

AM-FM ANTENNA SWITCHING 
When using an AM-FM broadcast 

and shortwave receiver such as the 
Hallicrafters SX-62, a miniature d.p.-
d.t. knife switch will enable you to 
switch quickly from a long-wire short-
wave or broadcast antenna to a 300-
ohm FM dipole without introducing 
mismatch between the 300-ohm lead-in 
and receiver. When the switch is wired 
as shown in the diagram, throwing it 
to the AM position automatically con-
nects the G (ground) terminal to one 

By E. M. Noll 6, Matthew Mandl. Ate 
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 my location. A brief 
clear courut 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, ested data on all types of antennas 
including those for UHF and VHF 
locations. $6.25 

See these most helpful books at 
)our book store, or write for ors-
approval copies to 

MATURE MDT SW 

 o 

IriANT POSTS ON ROM 

E= 

of the D (dipole) terminals. The short 
is removed and the 300-ohm lead-in 
connected when the switch is thrown 
to FM. I used a switch mounted on an 
insulated block measuring only 1 x 11/4 
inches. The spacing between its blades 
is only 1/4 inch. This preserves the 
symmetry of the 300-ohm ribbon and 
minimizes reflections and mismatch. The 
switch is mounted on a polystyrene 
angle bracket at the rear of the re-
ceiver.—Arthur Tratiffer 

FM 

FM ANT 

300‘. LINE 

THE MACMILLAN COMPANY 
Az60 Fifth Avenue, New York 11, N.Y. 

300r. LINE 

NOVEL CONTROL CIRCUIT 
Because of distance or other factors, 

it is often impractical to run more 
than two control leads to a remote elec-
trical device. With the usual circuitry, 
the two leads would be required to con-
trol a single device. This circuit shows 
how this same pair of lines may be 
used to control two separate devices. 
With Si and S2 open, the rectifier 

polarities prevent current flow through 
either relay rectifiers. When Si is 
closed, rectifier 1 is shorted out. Recti-
fier 3 conducts when the negative half-
cycle of the line voltage makes its 
cathode negative. At the same time, 

carrRoun CKT 
RECTI UNEI RIXT2 

10.C6ONSOUFCE 

52 

RY t 

-- .TOODNTROLLEDCAT 
•—• fri 

RIZ 

''RECT 4 

rectifier 2 conducts because its anode 
is positive. These two rectifiers pass 
current through relay 1 and cause its 
contacts to operate. Relay 2 operates 
when S2 is closed. Both relays operate 
when Si and S2 are closed. Cl and C2 
may be of any value large enough to 
keep the relays from chattering. 
To avoid insulation problems and 

heavy lines, you may use low-voltage 
relays and supply the circuit from a 
step-down transformer. 

D.c. may be used as the power source, 
thus eliminating rectifiers 1 and 3. Cir-
cuits are selected by reversing the 
polarity of the applied voltage. With 
d.c. operation, it is impossible to oper-
ate the relays simultaneously.—Carle-
ton Phillips 

Thousands depend on 

PHOTOFACT! 
THEY TELL YOU WHY 

Unsolicited letters ' tell, what the 
world's finest TV and Radio Data 
means to Service Technicians 

Wiliam T. Duarte 

8 Mot-board Road 

Johnston 9, R. I. 

"Thanks for introducing me to such a well-
compiled and tremendously helpful data serv-

ice as your PHOTOFACT." 

N. A. Jacobsen 

562 Martha St. 

Grand Rapids, Mich. 

"Your folders were recommended to me by 
another serviceman. I'm discovering that I 
should have them before I tackle any job 
that looks the least bit tough. It sure was my 
lucky day when I was introduced to your 
folders. Really, I don't know how one could 
service a set intelligently without having the 
PHOTOFACT Folder on it." 

• 

John J. Duplex 

Duplex TV & Radio 

5153 W. Huron St. 

Chicago, Ill. 

"I find your PHOTOFACTS a necessary must, 
and would not conside , servicing without 

them." 

NOW! GET THE PROOF OR YOURSELF! 

We'll send you a Free Photofact 
Folder on cny receiver listed in 
"PF Index & 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 an 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 
cs 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. 
2205 E. 46th St., Irciianapolis 5, Ind. 

FREE 

HOWARD W. SAMS «CO., INC. 

RADIO- ELECTRONICS 
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DON'T BUY A '630 TV CHASSIS, 
KIT, CABINET, C.R.T. OR PARTS! 

UNTIL • . • you receive our FREE copy of . 
"HIGHLIGHTS OF TV OFFERS FOR 1953" 

#630 TV KITS COMPLETE WITH TUBES . 
CUSTOM-BUILT TV CABINET for any TV . 
PICTURE TUBES in factory sealed cartons . 

• • as low as 9338 
• • as low as $39.89 
• • as low as 18.36 

COMPLETE # 630 TV RECEIVERS. lower than ordinary TV Sets 
RADIOS. TV & RADIO PARTS. TEST EQUIPMENT at wholesale 

Brooks LIFE-SIZE Edition 
.630 TV KIT BUILDER — SET OF INSTRUCTIONS 

BUILDING YOUR OWN t-630 TV CHASSIS is 110w 
simplified with this COMPLETE SET OF BUILDING 
& WIRING INSTRUCTIONS. Covers all e6-30%, 
from the RCA irr SET to the latest SUPER DE LUXE 
.31 -toue f6" to 24 RECEIVER. 

EVERYTHING AT A GLANCE—LAYOUT CAARTS 
show chassis and components is actual LIFE-SIZE 
with instructions alongside the illustrations. 
GUESSWORK IS ELIMINATED by specially pre-
pared SCHEMATSC DIAGRAMS, LOCATION GUID-
ANCE. CODE CHARTS. ALIGNMENT PFOCEDURE 
and TOP AND BOTTOM PHOTOGRAPHS OF A 
COMPLETED ChASSIS (assembled from these in-
structions) clearly showing placement of each component. 

INDISPENSABLE for BUILDING, CONVERTING 
or TROUBLESHOOTING any #630 TV SET. 

Popular priced at only.... $ .49Postpaid 
"HIGHLIGHTS OF TV OFFERS FO 3 1953" 

For better all o d performance   

THE NEW CASCODE TUNER 
can now be installed in ANY TV set 

with *te 

Brooks CASCODE MANUAL 

Illustrations, Schematics and 
easy to follow, step by step Instructions 

only 50c Postpaid 
kci,d'nq " Highlights of TV Offers for l'e53' 

HOTTEST TV PACKAGE for "ONE BUCK"! 

• Hints for Better Pictures on 630TV 

• 630T1r Diagram with Modifications 

• Illustrated TV Conversion Manua, 

• Pulse Keyed AGC Circuit Diagram 

• RMA Resistor & Mica Code Charts 

$ .00 1 All for only Postpaid 

Including 

"HIghtighfs of 1V Offers for 1953" 

BROOKS RADIO & TV CORP. 84 Vesey St., New York 7, N.Y. 

EVERYONE INTERESTED IN TELEVISION should own this TV 
literature package . . . The information will be found useful 

on any make TV set. It's different and right to the point. 
It carries instructions that are up to the minute and not yet 
found in expensive text books. Indispensable to the TV tech-
nician yet cosy enough for anyone with even a limited knowl-

edge of TV to understand and follow. 

SAVE MONEY ON REPAIRS — Important common occurrences 
are carefully analyzed and corrective procedures are sug-

gested. You are told what fo do—WHEN THE RECEIVER FAILS 
TO OPERATE, WHEN THERE ARE GHOSTS, INTERFERENCE, 

NO PICTURE, PICTURE FOLD-OVER, NO RASTER, PICTURE 

BLOOMS. DISTORTED PICTURE, PICTURE ROLLS, NO 
SOUND, DISTORTED SOUND, CORONA EFFECTS. ETC. PIC-

TURE TUBE ASSEMBLY and PATTERN ADJUSTMENTS are 
outlined in detail ( the ion trap adjustment caution may save 
you the price of a new picture tubei. The HORIZONTAL 
SYNC, RCA TUNER and STANDARD TUNER step by step 

adjustments alone are worth many times the cost of this 
package. 

TUNING GURIANCE and ANTENNA ADVICE will enable you 
to enjoy peak performance at its best. The HIGH VOLTAGE 

CAUTION will give you that free and easy feeling of safety 
while handling the chassis or any of its parts. 

Just think of being able to convert any 10" TV set into a 
life-size 24" receiver in as little as one hour .. . The ILLUS-

TRATED TV CONVERSION MANUAL makes that possible. 

The =630 CIRCUIT DIAGRAM, KEYED AGC DIAGRAM, RE-
SISTOR & MICA CODE CHARTS need no emphasis as to their 
usefulness. 

YOU HAVE NOTHING TO LOSE. YOUR MONEY WILL BE 

CHEERFULLY REFUNDED IF NOT COMPLETELY SATISFIED. 

USE HANDY COUPON 
BROOKS RADIO & TELEVISION CORP. 
84 Vesey St., New York 7, N. Y. 

Cash Check M.O. 
Enclosed find L G D 0 

Please send items checked, also include your added free 
copy of "PICTURE TUBE INTERCHANGEABILITY and 
REPLACEMENT GUIDE" and of cou-se your "HIGH-
LIGHTS OF TV OFFERS FOR 1953." 

HOTTEST TV PACKAGE for "ONE BUCK" 
Brooks LIFE-SIZE Instructions for $2.4, 
Brooks CASCODE MANUAL for Set • 

Marne 

o 

(please print) 

Address  

City State  

JANUARY, 1953 



OUTSTANDING GOODLINE PRODUCTS: 

DON GOOD, INC. Manufacturers, Sheath-Leed & Leed-Sheath Protection. Goodline Airlead. 

FOR FINEST TV RECEPTION 
FOR USE WHEREVER TOUGH WEATHER CONDITIONS PREVAIL 

TESTED AND RECOMMENDED FOR FINEST UHF- VHF RECEPTION 

GOODLINE SHEATH -LEED - a NEW DON GOOD PRODUCT- is our fine 

Standard GOODLINE AIRLEAD encased in a tubing of pure polyethylene of 

finest quality to protect it under all-weather and all-climatic conditions. It is 

especially recommended for use in coastal areas where salt spray encrusts 
the regular leadline, in hot humid areas, where much alternate rainfall and 

strong sunlight prevails 

and where leadlines are 

subjected to frost, snow 

and icy conditions. 

Exhaustive tests made after two years have shown that the average flat or 

round 300 ohm leadline installed within two blocks from the ocean will give 

but 2 to 4 weeks of satisfactory operation due to salt spray deposits encrust-

ing the leadline. With GOODLINE SHEATH-LEED protection, the product gives 

highly satisfactory service for a year and more. 

For finest trouble-tree reception-even in areas where more favorable weather Prevails-

INSIST UPON HAVING GOODLINE SHEATH-LEED INSTALLED FOR YOUR LEADLINE. 

NO. 803-GS SHEATH-LEED: STANDARD BROWN GOODLINE AIRLEAD. Sheathed in pure 

Polyethylene Standard Brown LEED-SHEATH tanother new Don Good product). For 300 ohm 

use. 1,000 foot reels- standard length... Shorter lengths available. 

NO. 823-GS SHEATH-LEED: Color-Golden-Clear Goodline Air Lead. Sheathed in Silver-
Gray Pure Polyethylene LEED-SHEATH çanother new Don Good Product). GOLDEN-CLEAR 

GOODLINE AIRLEAD is electronic polyethylene in its purest form, and when shielded from 

ultra-violet light with Silver-Gray LEED-SHEATH, the installation will give years of trouble-
free service. For 300 ohm use. 1,000 foot reels-standard length... Shorter lengths available. 

NO. 733-GA: " GOODLINE AIRLEAD. THE BASIS OF FINEST TV RECEPTION. 
FEATURES: 1- Sharp, clean, " snow-free" pictures-with 80% of loss producing dielectric web 

removed. 2-Correct inpedance for " ghost-free" reception. Nominal 300 ohms. 3-Lower in 

cost than other leadlines purported to accomplish same results. 4-Correct spacing for mini-
mum radiation loss. Less than 1°/0 of operating wave length. 5-Fully insulated-approved 
by safety experts. 6- Pure, electronic polyethylene insulation- specially treated by our 
chemists for extreme weather. 7- Highly efficient conductors: Flexible, stranded-to insure 

long life. 8- Easily installed with standard insulators. 9- Packaged: 100-250 -500'-

1,000-2,500'. Colors: Standard Brown, Golden-Clear and Silver-Gray. 

IF YOUR JOBBER or TV DEALER CANNOT SUPPLY, WRITE FOR SAMPLES AND NEW LITERATURE 

'Purent Pending. * Trade Mark. U.S. and Foreign Patents Pending 

EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 

1014 FAIR OAKS AVENUE 

SOUTH PASADENA, CALIFORNIA 

TUBES 
146 
1B3 
106 
1C7 
105 
1D7 
394 
5Y3   
5U4   
5V4   

 48 
 84 

 53 
 58 
 47 
 68 
 52 
 47 
58 
93 

6AC7 ... 1.02 
6AG5 ... . 78 
6AK5 ... . 89 
6A1.5 ... .58 

STANDARD BRANDS 
NEW 

INDIVIDUALLY BOXED 

6AU6 12AU7 .. .85 
6AV6 12SA7 .. .68 
6BC5 12BA7 .. .89 
68G6 ... 1.85 12SK7 ... .63 
6896 ... 1.15 12507 .. .68 
6C86 12SN7 .. .73 
6H6 35L6 .... .51 
636  71 35W4 ... .43 
6K6  63 35Z5 .... .47 
6SJ7  68 5065 
6SN7 ...  80 5005 
6V6  63 50L6 
6W4  58 75  83 
6X4 .....48 955  40 
12AT7 .. .78 1N34  52 

Write For Teo. Free ('ntoloome 

GENERAL ELECTRONIC 01ST. CO. 
98 Park Place-New York 7. New York 

SOUNDTRONICS SPECIALS 
2 METER RECEIVER KIT- Completely wired W otrIp 
cHF. Are 5). Contains mixer. lot IF amp and 2nd IF amp. 
Del.. AVC, squelch. tut AF & squelch amp, 2nd AF. Com-
pleteQ. wired front end ( Mallory Induct. OF range 52-218 
Mc.. Complete with all diagram». output tram, . Data, lay-
out, etc.. less tubes, speaker and power suPPIT (tube 
complement: 6.16-6CB5, 717. (or 6AC5). OSO?. 68117. 
2-681.7 and 6V6.)  Only $9.95 

TOP AAAAA 557 CERAMIC TRIMMERS 
15-65 mrnfd or 1.5 to 7 mmfd  ISO ea  

CENT. AAAAA 823 AN TRIMMERS-20-125 mmel....340  

TUBULAR TYPE TRIMMERS-. 5-5 manfd  et  

TOP BRAND BUTTON MICA 
Type CB 500 nimrd. 90 type FA 2000 mmfd. 140  

MUTER CERAMIC CONDENSERS- St ea. 
15. 22. 33. 56. 75. 82, 180. 220 resold.. $4.50 per C. 

NEW STANDARD BRAND RESISTORS 
W 2.50 I W 3.9e 2 W 4.90 

No Min. Order Req. Quantity Discount»  

TOP BRAND-. 1 rnfd. 1000 W. V. D. C.--110 ea. 5 for 250 

HAIR FELT FOR SOUND WORK- I2" x 24. x 1/2 "-120 ea. 

50 new pop. SPECIAL ASSORTMENTS 
type t.», 1 & 2W coded re,istors Your Choice 

5(1 Ail smallltages pop. type ceramic conds.) 
vo and cap. $1.49 ea. 

50 postage stamp mica cond.!,  

Terms-25% w order. balance C.O.D. 

SOUNDTRONICS LABS.'" -" ,,,,„ n..27;e. Pa '  

Try This One 

CORONA DISCHARGE 

Corona discharge in some TV sets 
and oscilloscopes is annoying because 
its effects are often mistaken for other 
faults and its source is sometimes hard 
to localize. In a TV receiver, this 
trouble is likely to cause breaks in the 
line structure of the raster, variations 
in brightness, and sometimes irregular 
black bars on the screen. In a scope, it 
causes variations in intensity and 
erratic breaks in the trace. You may 
hear clicks or frying sounds from the 
high-voltage compartment or the base 
of the C-R tube. 

If corona discharge is suspected, 
sniff around the back of the set. If you 
smell ozone, turn out the lights and look 
over the power supply, the C-R tube 
and rectifier sockets, and the high-
voltage leads. Watch for a bluish glow. 
Try blowing your breath on the high-
voltage points. A soda straw or piece 
of spaghetti is handy for this. 
When you locate the source of 

trouble, dress down all sharp corners 
and edges and smooth off rough solder 
joints with a hot iron. 

If the discharge is on an insulator, 
replace it because it has probably 
broken down under the high potential. 
Discharge from a lead can be cured by 
replacing the lead with one designed 
for high-voltage operation. Keep the 
lead as much in the clear as possible. 
If this fails, try increasing the size of 
the offending conductor or connection. 
Keep everything as large and smooth 
as possible. -I?. .4. Cunningham 

WELLER SOLDERING GUNS 

If your Weller soldering gun is slow 
in heating, look at the nuts that hold 
the tip in place. If they are the least bit 
loose, they will introduce enough re-
sistance into the circuit to seriously 
reduce the tip current. Try tightening 
these nuts with a wrench and note how 
quickly the gun heats up.-Charles Er-
win Cohn 

TV HIGH-VOLTAGE TROUBLES 

Sometimes the 1B3-GT,8016 rectifi-
ers fail to light under load in sets hav-
ing flyback power supplies. This may be 
caused by a poorly soldered connection 
in one of the filament pins. The resist-
ance of the connection may be high 
enough to produce a serious drop in 
filament voltage. A remedy for this 
condition is to reheat the filament pins 
with a hot soldering iron.-Leonard 
Pfeiff er 

PRECISION RESISTORS 

Replacement heating elements for 
electrical appliances such as small ra-
diant heaters and hot plates can be 
used to make excellent high-wattage 
precision resistors for meter shunts and 
multipliers. When fully stretched out, 
the wire has a resistance of about 0.2 
ohm per inch. The wire can be wound 
around a ceramic or bakelite tube. 
Screw-type terminals make the best 
connections.-Richard J. Sandretto END 

RADIO- ELECTRONICS 





depends a whale of a lot 
on your ability to 

USE ELECTRONIC 
TEST INSTRUMENTS 

effectively! 

BASIC ELECTRONIC 
TEST INSTRUMENTS 
by Rufus P. Turner 
New and completely 
revised edition. 255 
pages, 6" by 9". 
Price $-L00. 

Everything you 
need to know 

about ALL Instrument 

types used in modern 

Radio-TV service: 

1-Simple Meters for 
Current d Voltage 

2-Ohmmeters 6 Volt-
Ohm-Milliammeters 

3-Vacuum- tube 
Voltmeters 

4-Power Measurement 
6 Meters 

5-Impedance Meters 
d Measurements 

6-Capacitor Checkers 
7-Inductance Checkers 
8-Special-purpose 

Bridges& Accessories 
9-Oscilloscopes and 

Their Uses 
10- R-F Test Oscillators 

d Signal Generators 
II- Audio Test Oscilla-

tors 
12-Measuring Radio 

Frequencies 
13-Measuring Audio 

Frequencies 
14-Audio-Amplifier 

Testing Devices 
15-12-1 Signal Tracers 
16-Tube Characteristics 

d Tube Checkers 

Here at last is a complete 
line-up of how-to- use- It data 
on ALL TYPES OF MODERN 
SERVICE INSTRUMENTS! 

In complete, easily under-
stood terms, you learn all 
about over 60 different in-
struments. You are shown ex-
actly when, where, why and 
how to use them-on all kinds 
of service fobs. 
You discover how to 

use familiar instruments 
rnore fully. 

And you gain a first-hand 
working knowledge of the 
many newer types such as 
grid- dip oscillators. TV sweep 
arid marker generators. TV lin-
earity pattern generators. dis-
tortion meters, square wave 
generators and others that are 
so essential in servicing to-
loss complicated equipment. 

What Instrument 
To Use ... 

How to Use It Properly 
To the beginner. BASIC 

ELECTRONIC TEST IN-
STRUMENTS otters complete 
training in modern instrument 
usage. To the more experi-
enced serviceman, it is a 
handy reference book that can 
more than pay for itself in 
time saved on a single job. 

Each subject is covered from 
a practical service standpoint 
-NOT just as an instrument 
manufacturer's instruction 
mantaal. You learn the limita-
tions of each instrument as 
well as its advantages! 171 
photos, data tables and sche-
matics help make things as 
clear as A-B-C. 

And here are some of the 
book's EXTRA "how- to-do-it" 
features: blow to measure re-
sistance with a current meter: 
how to check power drain 
easily anti quickly: how to 
measure 11-F impedance with 
a simple T- network: how to 
cheek frequency with a scope: 
how to calculate a shunt or 
multiplier; how to calibrate 
meters . . . and dozens of 
other subjects. 

Read it for 10 days at our 
risk! Clip 10- day examination 
coupon and send to: Rinehart 
Books. Technical ilivision. 
Dept. RE- 13. 232 Madison 
AN, New York le. N. Y. 

Dept. RE- 13, RINEHART BOOKS, Inc.. 
Technical Division, 
232 Madison Ave.. New York 16, N. Y. 

Send Turner's BASIC ELECTRONIC 
TEST INSTRUMENTS for 10-day FREE 
EXAMINATION. If I decide to keep book, 
I will then remit $4.00 plus postage. Otherwise 
I will return book postpaid promptly and owe 
you nothing. 

Name   

Address   

City, Zone, State 

Employer's Name and Address   

OUTSIDE U.S .4 .-Prire $4.50, cash only. Honey 
back if book is returned postpaid in 10 days. 

question Box 
RHOMBIC ANTENNA QUERY 

7 I am about 200 miles from TV 
stations on channels 2 and 5 in Atlanta, 
Ga. The receiving antenna is a 
rhombic with 55-foot legs terminated 
with a 789-ohm resistor and fed with 
300-ohm ribbon line. The antenna is 
45 feet wide at the center. I seldom 
get a picture, but when I do, reception 
is fair on channels 2 and 5. Is there 
any way in which I can modify the 
antenna to improve reception on chan-
nel 2?-D. A. D., Knoxville, Tenn. 

A. We assume that your rhombic is 
as large as you can conveniently make 
it, so we won't suggest making it larg-
er. Its proportions are good and we 
would not suggest changing them. You 
may be able to improve reception by 
careful orientation of the antenna and 
by correctly matching the antenna to 
the transmission line. 
A rhombic antenna for dx reception 

is very critical and must be oriented in 
the vertical and horizontal planes so 
the main lobe points directly at the 
transmitting station and lines up with 
the angle of arrival of the incoming 
signal. 

Horizontal orientation or alignment 
of a rhombic is an exacting task when 
the installation is beyond the line of 
sight from the transmitter. Buy (from 
a local airport or aviation supply 
house) a regional airways navigation 
map showing the receiving and trans-
mitting locations. Mark these points 
on the map and draw a straight line 
between them. Use a protractor to 
measure the angle that this line makes 
with magnetic north. Use the bearing 
of this line in laying out the base line 
of the rhombic. A surveyor will prob-
ably stake out the antenna base line 
for about the same fee as would be 
charged by a local TV technician for 
a standard antenna installation. If you 
do not care to hire a surveyor for the 
job, a surplus military marching com-
pass can be used to lay out the antenna 
location. When laying out the base 
line, be sure that the compass is not 
thrown off by magnetic-metal tools, 
keys, belt buckles, and the like. Keep 
such material as far as possible from 
the compass. Make several sightings 
from the same point and lay out the 
base line midway between the two 
extremes. 

Since you do not know the angle of 
arrival (wave angle) of the incoming 
signal, you will have to adjust the 
antenna after it is erected. The sup-
porting lines for the sides and the 
terminated end should run through 
pulleys fastened to the tops of the 
supporting masts. This enables you 
to tilt the plane of the antenna and 
adjust its wave angle to correspond 
with the angle of arrival of the TV 
signal. For your antenna, the termin-
ated end should be about 18 feet lower 
than the end to which the lead-in is 
connected. You can adjust the plane 
of the antenna for best reception and 
least noise when receiving a signal. 
Keep the terminated end at least 10 
feet above ground. 

STAN-BURN 

ANTENNAE SPECIALS 
1.11 12 or more * 

DOUBLE V ...... sue $1:84 

* roz;:    3.95 2.9$ * 
10 Element Conical '   3.55 2.35 

* Folded Hi Straight Low Quick *Wig 
Va. elements   4.25 3.25 

• WINDOW CONICALS .   4.95 3.75 
MASTS 

5 FOOT SINEDGED   .79 .69 
* 10 FOOT PLAIN  TT    1.39 1.29 * 

* 72 OHM COAXIAL  * 
55 Mil. 300 OHM  

CATHODE RAY TUBE SPECIALS 
* Standard Brands-Unconditionally Guaranteed * 

Type Dealers Cost 
*. rIlt:  $39.60 24APott   

$631366 .:925805 * 
16.50 10BPOA   13.00 
2126..27.0 12LP4A   

18 50 * 
108P4A   

  20.50 
22.60 . 
22.60 Ir 

  25.00 15DPo 1   * Inn",   
  19.05 16FPo   

24.65 16EPoA   
22.60 
22.60 ,_ 

* Wet   
18.75 16De HP4A 
16.75 16JP4A 

7272;6690 W  

w  14CPo   
... 14EPo   

  26 45 161.PoA   

Re/ * 

  24.25 16KP4A   

25 90 

... .. 25.30 17BPO   
fr Wan 169P4.. 22.98 1901.4   

28.00 y  
.9 ,,,  .. ... 21 75 19AP4   

.*.. 17CP45    29.50 ^ 2311..6755 20CP4   

20CP4/20H.P4A . 32.2$ RAULAND-
* 201.P4   33.60 16EP4A .... 38.20 * 

(«RASSIS 830 REGAL with Cascode Tuner. .$ 139.S0 
7r 211 T3 FLY BACK tSimilar to RCA)  2.98 * 

OPEN FACE CABINET  39.00 

* TRANSFORMERS 
RCA type tar 16 to 24  $3.85 «.. , 

w G.E. type for 16. to 24.  3.85 Ir 
These are very special price. while theY Ianti 

* DEFLECTION YOKES * 
COSINE FERRITE TODD YOKE 70 6 54.20 

SPECIALS 
S 1.29 * torsr0,591rorratonr,so,...each  1.19 * 

Standard TV Tuners  18.95 
* 12" Heavy Slug Sneaker  Special 4.98 * 

Audio Devices. Discs and Scotch Tape in Stock 
* Audio Plastic Red Oxide Plastic tape- * 
" Half-hour spool...52.30 One-hour spool ... S3.30 

* WIRE RECORDERS IN STOCK * 

* ..... ON-Model 973C-2-ep90111 134.50 * Tape Re- 9 99.97 
corder  Net 

WILCOX BAY-Model 2570 ....,   

RADIO CRAFTSMAN 

* I:1.1:1 :121-HINIliFÑIMeer  Net 130.84 w 
Net 4?.89 ,_ 

Model CS-Williamson Amplifier Net 99.45 

* Cascode Guaranteed Tuner. (with tub«) * 
SPECIAL! While they last $21.95 

AUTHORIZED DISTRIBUTORS for: O I Elev. 
trio, Kent-ad, Tung-Sol. National Union, Jewel, y  
De Wald. Regal. Automatic and Setchel Carlson. w 

* We carry a complete line of popular makes of Radio * 
and TV tubes, at 50% discount. Also many other 

* :rep:gar» asned aenciduitennenrTentreirst«ir: Uncrlie:; * 
a list of your requirements for prompt quotations. 

* Terms: 20% with order. weans., COD. All prise. y  
FOB. NEW YORK Warehouse. Min imum  order 55.00. " 

* Write for our latest price list to Dept. RE-1* 

STAN-BURN RADIO and 

ELECTRONICS CO. 

(c•s.s. THEATRE BLDG.) 
1697 BROADWAY • NEW YORK 19, N.Y. 

BOTH BOOKS 
FREE FREE 

Comp/ate INDEX E. 
Mod. often -1""..leei 
RADIO e..1 

'Television 

FREE 
FREE to every reader of RADIO- ELECTRONICS. Na 

strings, nothing to buy. "How to Use Diagrams" gives 
Idols. suggestions. short cuts on the use of diagrams in radio 
servicing. The 25- page INDEX will tell you just what mod-
els are included in all surnEmr: " Most- Often- Needed'. 
Radio or Television manuals. If you need a circuit at any 
time. this INDEX will tell you where to get it. Get both 
hook , in 2- is- 1 volume FREE: jog send stamp for postage. 

3UPREME PUBLICATIONS 3C7hU:,% 2133th 

PLEASE MENTION 
RADIO-ELECTRONICS 

when writing advertisers 

RADIO- ELECTRONICS 



Question 11ox 

A 300-ohm transmission line does not 
provide a good match to a rhombic 
which has an impedance of approxi-
mately 800 ohms. Connect a 490-ohm 
quarter-wavelength matching section 
between the antenna and lead-in. Use 
No. 12 wire spaced 2% inches center-
to-center or standard open-wire TV 
lead-in. The length of the matching 
section in inches equals 2,880 divided 
by the center frequency of the TV 

FIELD-STRENGTH METER 

? I would like to construct an inex-
pensive TV field-strength meter for 
use in antenna orientation and experi-
ments. I have heard that one can be 
constructed from, a TV booster or 
front-end. Please tell me how this is 
done.— L. McC., Schenectady, N. Y. 
A. Such a meter usually resembles 
the video section of a TV receiver. The 
output of the tuner works into a con-
ventional video i.f. strip. The output 
of the video detector is measured with 
a high-resistance voltmeter or the de-
tector load current is read on a sensi-
tive microammeter. A multiplier-re-
sistor network is usually included to 
permit the unit to be used for a wide 
range of signal strengths. The i.f. 
strip is usually sharply tuned to the 
video carrier frequency for greater 
sensitivity. This calls for careful 
shielding and bypassing b prevent os-
cillations. Sensitivity may be controlled 
by varying the bias on one or more of 
the i.f. tubes. 
The circuit of a tuned r.f. field-

channel in megacycles. 
Since you are interested in recep-

tion on two channels, you should have 
a separate matching section and lead-in 
for each. Use 57 mc for channel 2 and 79 
mc for channel 5 when calculating the 
lengths of the matching sections. 
Use a d.p.d.t. antenna change-over 

relay at the antenna to connect the 
antenna to the matching section and 
lead-in being used. 

FOR TV MEASUREMENTS 

strength meter is shown here through 
courtesy of Cornell-Dubilier Electric 
Corporation. The output of the booster 
feeds a full-wave bridge detector cir-
cuit consisting of two resistors and 
two silicon diodes. A 100-pa meter and 
a 5,000-ohm wire-wound potentiometer 

TO TV BOOSTER OUT 

are connected in series across the out-
put of the bridge. The reading of the 
meter is proportional to the strength of 
the signal fed into the booster. The 
5,000-ohm calibration control permits 
the meter to be set to a predetermined 
reference point. Silicon diodes are more 
efficient at TV frequencies than most 
germanium types. 

CONVERTING A G-E 260 PORTABLE FOR A.C. OPERATION 
? I have a G-E model 260 portable 
receiver which I would like to convert 
for a.c. operation only. I want to retain 
the original tubes and eliminate the 
2-volt storage battery. Please print a 
diagram of a suitable power supply and 
show how it can be connected to the re-
ceiver.—R. W. O., Minneapolis, Minn. 

A. The diagram shows the circuit of 
an a.c. operated power supply (battery 
eliminator) and the method of connect-
ing it to the receiver. 

Disconnect the low-voltage end of the 
10,000-ohm resistor in the original 
power supply from the lead going to 
pin 3 of the first i.f. amplifier and to 
the 82,000-ohm screen dropping resistor 
for the 1LC6. Connect the lead to pin 3 
of the 1LN5 to the 90-volt lead from 
the power supply. Disconnect the low-
voltage end of the 1,500-ohm resistor in 
the original supply from the B plus 

II7VAC 

75 MA SEL RECT 
22/2w ..52LiLCH 

.110-120V 

iF» 6.3V 

JANUARY, 1953 

SEE TEXT 

line supplying the 3Q5, 1LH4, 1LN5 
second i.f., 1LC6 plate, and 1LN5 r.f. 
amplifier. Connect this B plus line to 
the 95-volt point on the 5,000-ohm volt-
age divider in the supply. 
Connect a 5.6-ohm resistor across the 

low-voltage (filament) supply output 
and adjust the 3-ohm resistor for ex-
actly 2 volts output. Remove the 5.6-ohm 
resistor and connect the 2-volt lead to 
the tap on the r.f. choke. 
The low-voltage choke is made by 

winding as many turns of No. 22 enam-
eled wire as possible on the core of an 
old a.c.-d.c. filter choke. The rectifier 
may be a Mallory 1B8R or equivalent, 
and the power transformer is a half-
wave type designed for use with seleni-
um rectifiers. 

POWER PACK I 

511/10W 
+95V 
+90V  

pt  
16/150V 

/4W 

+ 4.7 

11500/3V 

ILC6 

2 

5 8 
IL C6 

ILN5 
1ST IF AWL 

2 

I 5 
• — 824 

TO OTHER STAGES 

RFC 7.5 

305-UT 

r-

L. Vatri. busy service-dealer 
ni Westchester, N. Y., reports: 

I SAVED '940* 
by making a $59 INVESTMENT 

in a Transvision 
FIELD STRENGTH METER 

*Says Mr. Veltri: ". . . The way I figure, 
in the last 6 encrehs f saved that much 
money in instell.e oi rime alone . . ." 

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 TV1 on all chan-
nels. Checks receiver re-
radiation ( local oscillator). 
Permits one man antenna 
installation. 

PREVENT WASTE OF 

SERVICING TIME! 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 

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 $59. 

Model FSM-311, 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: Sampla miry of "TV and Electronics 
Notes". Or rim?! 59e for year's subscription. 

of bandereg 

- 10 DAY TRIAL 
7.0,, DdAty rys.thrhift.nn,ew roo insirvireent 
mo7. refurrt it. 00, 7,4h' 

p,,Ce leo nd ss 10% (00, ;»«; 
pac aging) 

Pa.mp ny cefunded. 

TRANSVIISION, INC. 
DEPT. RE-13F NEW ROCHELLE, N. Y. 

Send rne_keodel' 1SM.2. —FSM-3B 

( ) Enclosed End S deposit. Balance C.O.D. 

( ) Endued find $ is full Send prepaid, 
I accept your 10 Dcy Trial terms. 

Nome  

Address  

City State  
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Caffe e 
• • • 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 line recordings. 

These are the thrilling 
new listening experiences that 

are released for your enjoyment when 
you use quality components by Pickering. 

PICKERING and eompang. incorporated 

Pickering High Fidelity Components are 

available through leading Radio Parts dis-
tributors everywhere; detailed literature 
sent upon request. 

Oceanside, L. I., New York 11 0111 Ill 

Creating SALE for YOU 

with Consumer 

AdVettiene 

Throughout 
the country 

$1295 
LIST 

PRICE 

•U. S. Peen, No. 2,495,579 

Canedeon patents 1951 

Awadable al lending ; rabbets. , 

with 

TV Consumer 
Magazine Ads 
Throughout the country 

TV ANTENNA CORP. 
3540 N. Ravenswood • Chicago 13, Illinois 

Scientifically engineered 
for MAXIMUM SAFETY! 

insuline 
TELEVISION 

LIGHTNING ARRESTERS 
Fastest selling lightning arresters in fn. 
country. Precision made to assure maximum 
protection. Supplied with sure-grip binding 
washers to eliminate recessity of Dripping 
insulation. 

Model 6113—Attach to any conven-
ient base. Con he used indoors, 
too. List $1-23 

Model 6114—Includes metal strap 
for securing to metal pen of Va 
to V D" diameter. List $U° 

Write Dept. RE-1 

for Latest Catalog. 

insuline 
CORPORATION OF AMERICA 
INSULINE BUILDDIG • 36-02 35th AVENUE 

LONG ISLAND CITY, N. Y. 
West Coast Branch and Warehouse: 

1335 South Flower Street, Los Angeles, Calif. 
Exclusive Conodion Soles Agents, 

CANADIAN MARCONI COMPANY, Toronto 

Frankly we don't know if they're fact or fiction - .. but'if they 
are fact it wouldn't surprise us a bit to learn that some extra-
terrestrial manufacturer has incorporated SCLETRON Selenium 
Rectifiers and R. R. Co. Germanium Diodes into the design. 

That's because—as pioneers in the field of electronic develop-
ment—we've had our hand in some of the most difficult projects 
and met some of the stiffest requirements ever cooked up! Mak-
ing drawing board dreams come true are daily chores at Radio 
Receptor Co.! 

DUD GERMANIUM DIODES 

Radio Receptor's new Germanium Diodes feature polarity 
at a glance combined with simplicity of conshuction 
and sound design principles. The tapered shape sPee4S 
assembly because operators can see st a glance 
the correct direction of assembly. Usen are enthusiastic 
over the quality ol the product which o currently 
being used in wilkietallties, computers, TV sets, 
tuners and other electronic bialicabehh-

Seletren 
and Germanium 

Division 

SELENIUM 
RECTIFIERS 

Seletron Selenium Rectifiers, 
in both miniature and 
industrial types, are in 
constant demand by an increasingly 
large number of engineers through. 
out the world because they are 
completely dependable under the 
most grueling conditions. 
Years of experience hare given 
Radio Receptor Co. a deep insight 
into the idiosyncrasies of 
rectification. 

Our Germanium Diodes and Seletron Selenium Rectifiers 
may hold the answer to many of your problems. Radio 
Receptor Engineers will fir glad to study your require-
ments and submit their recommendations on both of 
these products. 
Germanium Transistors available in limited quantities. 

RADIO RECEPTOR COMPANY, Ilex. 

(re sauce asno e.. ends. and EiVeir011eità 4:41b 
Seat DM 251 Vint 1?th Street, New York II, h r . rACTORY 84 North 9th Street. 'mold,* II, II. '4. 

RADIO- ELECTRONICS 
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ADMIRAL AM-FM TUNERS 

Oscillations which cause motorboat-
ing or whistles in the center of the AM 
band when the loop antenna is used 
are the result of excessive regeneration 
in the converter stage of the 4J1 and 
4K1 chassis. The AM peaking coil L606 
(between pin 6 of the 12AT7 and the 
plate lead of the first AM i.f. trans-
former) is used to provide positive feed-
back in the converter stage. This elim-
inates grid loading, inherent with a 
triode mixer, and provides greater con-
version gain. If the resistor shunting 
the peaking coil increases beyond its 
specified tolerance, the set will oscillate 
in the middle of the band. 
To verify this as the cause of the 

trouble, place your hand across the loop 
antenna. If oscillations stop, replace the 
damping resistor and the peaking coil-
a 475-µh unit coded with a blue dot-
with a new 120-µh coil ( part No. '73A5-
10) coded with a black dot. 

If oscillations are present when the 
new peaking coil is used, look for trou-
ble in the first AM i.f. transformer. In 
some cases, the silver mica capacitors in 
the transformer open up and cause the 
converter to oscillate. Replace the trans-
former.-Admiral Service Bulletin 

BUZZ IN SENTINEL SETS 

If station buzz is excessive and is not 
caused by the contrast control being ad-
vanced too far clockwise, adjust the dis-
criminator secondary tuning slug for 
minimum buzz. Make sure that this po-
sition is between two maximum buzz 
peaks which will be noticed when the 
tuning slug is turned to the right and 
to the left of the minimum buzz posi-
tion. 

This adjustment screw is located on 
top of the discriminator coil shield and 
between the 6AL5 sound detector tube 
and the 6AU6 sound i.f. amplifier tube. 
-Sentinel Service Notes 

MOTOROLA TS-174 CHASSIS 

A vertical roll which cannot be 
stopped with the hold control may be 
caused by a change in the value of the 
fixed resistor in series with the vertical 
hold control. In one case, the value of 
the resistor had increased from 220,000 
to 320,000 ohms.-Stephen A. (Merin(' 

(The vertical oscillator circuit varies 
with different production runs and ver-
sions of the chassis. In sets which use a 
6J5-GT blocking-tube oscillator, the se-
ries resistance is 220,000 ohms. If the 
sweep generator is a 12AU7 multivi-
brator, the series resistance should be 
330,000 ohms. When checking voltages 
and component values, be sure to refer 
to the manufacturer's service data and 
notes on production changes.-Editor) 

RCA TV RECEIVERS 

A light 2-3-inch horizontal band 
which drifts slowly across the face of 
the picture tube may be caused by oscil-
lations in the 6BQ7 r.f. tube in the 
17T150, 17T160, 17T170 (chassis 
KCS66) and 21T160 (chassis KCS68) 
models. In most cases, this trouble can 
be cured by replacing the tube.-Gerald 
J. Macheak 

STANDAR,, 
u BRANDS TUBES 

slope 'Nee" NEW Low PRICES 
OZ4 
183 Gr 
1L4 
1R5 
154 
155 
114 
104 
1U5 
1 X2A 
394 . 
305GT 
354 .. 
3V4 
ST4 .... 
504G .. 
5V4G 

S . 54 
.87 
.65 
.65 
.76 
.64 
.64 
.65 
.61 
.79 
.75 
.72 
.65 
.65 

1.31 
.54 
.98 

5Y3G ... S . 39 
6AB4 . . .61 
6AC7 .98 
6AG5 .. .64 
6AG7 1.05 
6AH6 1.05 
OAKS ... .94 
6A L5 ... . 54 
6A4:35 .. . 54 
6ACI6 ... .49 
OARS ... . 54 
6/%55 ... . 62 
6AT6 . .. .46 
6AU6 .. . 54 
6AV5GT . 1.09 
6AV6 . .. .46 
684G .. . 98 

68A6 ... S . 5416F6GT . . 5 . 54 
6BA7 . .. . 76 6H6 ..... 57 
68C5 ....65 6J5GT . .54 
68E6 ....57 6J6 .....76 
68E5 ....69 6K6GT .. .54 
6BG6G .. 1.86 6L6GA .. 1.05 
6BH6 . . .72 6SA7GT . .61 
68.16 ....61 6SC7 ... .76 
6BL7 ....98 6SF5 ... .58 
68N6 .. .72 6SH7 ... .65 
6896 ... 1.08 65.17 ... .54 
6197 ... 1.08 6SL7GT . .64 
6C4 .....49 6SN7GT . .73 
6C5 .57 6SQ7GT . .49 
6C136 .. .65 8587 ... .49 
6CD6G . 1.82 618 .....87 
6E5 .... . 76 6V6GT .. .57 

POW 8010 

elieD NEW!! 
6W4GT . 
6W6GT . 
6X4 
6XSGT 
12AT6 
12AT7 . 
12AU6 
12AU7 
12AV7 . 
1213A6 
128E6 .. 
128H7 
12SA7GT 
12SG7 
12SH7 . 
12SK7GT 
12S147GT 

.54 

.65 

.49 

.43 

.47 

.76 

.54 

.65 

.88 

.54 

.58 

.82 

.62 

.61 

.49 

.63 

.73 

12S197GT$ .63 
19BG6G . 1.75 
1918 .....87 
25AV5GT 1.05 
251396GT 1.08 
25L6GT . . 54 
25Z6GT . .49 
35135 ... . 61 
35C5 ... . 61 
35L6GT . . 61 
35W4 .. .41 
35Z5GT . . 39 
5085 ... .61 
5005 ... .61 
50L6GT . .59 
11723 .. .54 

Many other types equally low pri:ed-include all your tube needs with your order. 
One of the largest stocks in the country! 

Min Order $ 25.00. Terms: 25°, with order, balance C.O.D. 
All prices subject to change without notice. F.O.B. New York City. Mail order division. 

ele Y ision Materials Corp. 
120 LIBERTY ST , NEW YORK 6, N.Y. • COrtlandt 7-4307 

AC-DC MUSIC AMPLIFIER 
Volume and tone control. 

1.5 w. output. 

See your jobber. 

MICHEL MFG. CO. 
227 N Water St. 

Milwaukee 2, Wis. 

THE NEW 

qiée 
HYDRAULIC MAST 
Now you con have the SKY-HI 

most in steel or aluminum with 

latches or without, in any height 
up to and including 200 feet. 

Your choice of hand pump, 110 
volt or 6 volt electric driven 
pump, or in many cases available 
water pressure is sufficient for 
operating the aluminum mast. 

Also complete trailer and mast 
assembly up to 100 feet for 
survey work ready to put into 
service. 

These products are approved and 
used by many government and 
commercial agencies. 

We welcome comparison with 
any other mast built when you 
are considering speed of erection 
and lowering, and all around 
versatility. 

Write for details. 

THOMAS MOLD & DIE CO. 
WOOSTER, OHIO 

FREE1 
Write today tor " How to Service T.V. Receivers" 
with the HICKOK VIDEO GENERATOR. 

Hickok Electrical Instrument Co. 
10814 Dupont Ave.. Cleveland. Ohio 

GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 

E lectricity or 
Radio-
Television 
TRAIN IN THE GREAT SHOPS OF 

EOLDEST, BEST EQUIPPED 11 
SCHOOL OF ITS KIND IN 

Come to the Great shops of 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- le 
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- 3 
salesman will call. Act NOW. 

Illus-trated Book. No obligation. No 3 

8. W. Cooke. President 

C
A TECHNICAL TRADE 

I S  C  Heed E S o oEN 1°' T' PhFal O' tr' IhRe :Pad R. 1COR:91":•  g o 4 
, Ike& INSTITUTE CHARTERED 

ELECTRICITY * TELEVISION 
RADIO * REFRIGERATION * ELECTRONICS 
Ew   

B. W. COOKE, Pres. 
COYNE School 
500 S. Paulina St., Chicago 12, III. Dept. 92.81H I 
Bend I IL EE BOOK and details on: 

I CI RADIO-TELEVISION O ELECTRIC:11A, I 

e 

NAME  

I ADDRESS 

CITY STATE  

JANUARY, 1953 
II 
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DON'T BUY 
BEFORE CHECKING STEVE-EL 'S PRICES! 

41 

• 

Lw 

NEW IMPROVED 1953 
630 TV CHASSIS 

f°1;e$.146-5--9 
Leff' 11r eIàir 

0 "" FEATURES: Manufacturer licensed un-

ite‘ 

der RCA patents • 30 tube TV re-
/ ceiver ( including 3 rectifiers) • FREE 

replacement on defective tubes and 
parts • Full channel coverage • Dis-
criminator-type FM sound system • 

.-- 

...----- 
Improved picture brilliance • AFC 
horizontal hold • Keyed AGC • 

- \ Stabilized vertical hold • 3 stage 
sync. separator and clipper • Auto-

matic brightness control • 4 Mc band width • Highest quality 
ports used. All standard tubes • For all Cathode Ray tube 
sizes and types. 16", 17", 19", 20" and 24" Tubes. Perfect for 

a- Fringe Area Reception.-Will work where most sets foil to 

Tuner, RCA Hi-Fi 12' 630 DF Chassis-Extra power for fringe areas. No need for ,. 

operate. 

With Hi Gain CASCODE 

Speaker, all knobs and $146" booster or complicated an- 161" 
hwre.   - tenna ...... - 

(Above prices include Fed. taxes. Cathode Ray Tube extra). 
Cathode Ray chassis mounting brackets for above   

STEVE- EL ELECTRONICS CORP. 

$4.95 

VISIT OUR 

NEW STORE 

Dept. an 61 Reade St., New York 7, N. Y. COrtlandt 7-0086 

1/5 .48 6C136 .48 6W4 .44 
I X2 .68 6F6GT .49 I 6W6 .52 
5W4GT .46 616 .79 6X4 .34 
5Y3GT .29 6L6G .89 7X7 .62 
6A7 . .62 6SA7 .52 12AT6 .48 
6AG5 .59 6SG7GT .49 12AUfi .48 
6AK5 1.14 6SK7 .49 I2AU7 .56 
6BC5 .58 6SL7 .52 12AV6 .52 
613E6 .48 fiSN7 .54 I2A27 .94 
6B06 1.21 6SQ7 .42 12BA6 .47 
6BH6 .62 6T8 74 I2SA7 52 
61316 .53 6116 57 12SK7 40 

SPECIAL TUBE SALE! 
FULLY GUARANTEED-INDIVIDUALLY BOXED tubes 
at sensational low prices. Stock up now! Quantities 
limited! 

I 133GT . 63 6BQ6 .76 6V6GT .46 12SL7 .57 
II-14 .48 613117 . 86 6V8 .. . 83 I2SN7 .54 

I2SQ7 .42 
1978  .64 
25B06 .77 
25W4 . . 48 
2516  .48 
2526 .42 
35C5 . .57 
3516 .48 
3525 . . 33 
50L6  .48 
80   . 38 

TV PICTURE TUBES 
10BP4 $ 17.95 I6GP4 $26.00 I9AP4 $31.40 
I2LP4 19.95 I6HP4 19.95 20CP4 . 32.00 
14BP4 19.95 I6KP4 23.40 21EP4 34.40 
16AP4 26.40 I 17BP4 23.40 I 24AP4 59.60 

All brand new-standard brands 

GUARANTEED FOR ONE 
FULL YEAR! 

TAPE RECORDERS 
Webcor 210 . 5144.50 
Pentron 9T3C . 117.50 
Tape Master PT- 125 Recording Unit   89.50 
SA- 13 power Amplifier and Speaker.. . .   69.50 

FREE! FREE! 
Write for latest catalog of 

hundreds of " rock bottom" values! 

GIANT BARGAINS BECAUSE WE'RE 
SPECIALISTS in TV ANTENNAS 
ACCESSORIES, EQUIPMENT FOR ALL LOCATIONS 

AMAZING NEW MOTORLESS 

TV ANTENNA 

All Channel TV RECEPTION 
IN ALL DIRECTIONS 

Rocket Directronic 

MOTORLESS 

TV ANTENNA 

360 0 Electricolly 
Switched Beast 
No Motors 
No Roof Orientatioi 

No Electric Power 
• ,.•• No Ghosts 
S16.95 Flick of Switch Clears 

Picture Instantly 

BEAM SELECTOR-Provides same clear pic-
tures as rotating aerials costing 4 times as much. Elec-
tronically beams in all directions with full 360° rota-
tion. You select direction with Directronic Beam 
Selector located at set. Model AX- 599 stacked array 
includes 18 hi- tensile aluminum elements. I set con-
necting stubs. Universal U•Clamps for mast, Direc-
tronic Beam Switch. and 75- feet of TRI - X lead in. 
Model AX- 59 Direetronic 9- element Single $ 10.35 

Rocket ALL CHANNEL 

CONICALS 
This sturdy. 
num constructed rs* an-
tenna is designed tor 
broad-band reception on 
all TV channels. Slut FM. 
High Gain. 4 to 1 front 
to back ratio. MI chan-
nels 2-13. Uni Dire, 
Donal. Maximum signal 

to noise ratio. For use with 72-150-300 ohm linos. Low 
Inception angle. Complete with all hardware- les: mast. 

Single Boy Array S3.95 
2 Bay Array with Tie Rods.... ..........  54.65 
Fringe Area 4 Bay Array including 4 Bay Star/king 
Bars  SIA.95 

FREE  With each order of S1O or more-
wlOicket 7 Ft. Inter-

lock line ('ion1. Permits adjustn ont, 
testing, repair of set while opoirting 
with back removed. When ord., ing, 
state that you want this gift. Isin't 
delay as quantities are limited. ' inlY 
one glee» to a customer. 

of extra 

cost 

ROCKET 5 ELEMENT YAGI 
Excellent Pictures In Fringe Areas 

Designed for h.gh gain with 
inii.inium interference from 
ghosts and noiee due IA 
el irective pattern. Pro-
duces clear sharp pic-
tures. 5 Heavy aluminum 
elements Include one .. 
foloed dipole, one reflector, three directors. Strong 
.....lited insulator. Non- slip mast Clamp. Completely 
... • assembled, less mast. 
Channels 7 through 13   $3.95 
Channels 5 or 6   $6.95 
Channels 2, 3, or 4   57.95 
When ordering, specify exact channel number 
desired. 

Rocket 35-foot Mast Kit 
-,,omy most kit contains 3-10' seamless dualcoated 

OD masts, one 3' mast. 31/0 feet of 0 20 gal-
'gr.,' steel guy wire. and everything else needed 
'gilding guy ricos. flint connectors. Insulators. cable 

ouy hooks swiyi•I 51150. 

35 Foot S, 5.95 25 Foot $ 

1 1 .95 Mast Kit Mast Kit 

LOWEST PRICES ON ANTENNA ACCESSORIES 
I ist Steel (Dua:cuted 5' crimped) 1 

0. D.  SI.OS 
1..st Steel (Dualkoted 10'1 11/4 " 0. D $1.95 
List Connectors for 11/.." 0. D. Mast .....59 

k himney Mount Complete with Straps  51.19 
Peas Roof Saddle (will take up be 11/z" 
 $1.59 

ightning Arrester-TV   .69 
Galvanized Steel Guy Wire-11/20  7,ic ft. 
Galvanized Steel Guy Wire- 11/20  11/ze ft. 
Rocket Twin-Lead-7/28 stranded  2e ft. 
LI1F-type Tubular 300 ohm Twin-Lead 

.100' coil)  54.95 
Rocset Twin-Lead-7/28 stranded 
Rocket Open Line Twin- Lead (500' reel) .. 520.95 
Mast Stand.off Insulators-3"   .10 
stand-off Screw Insulators-3"   .03 
Wall Bracket-6- clearance  $1.49 
Wall Bracket- 12" clearance  $2.49 

ALL PRICES F.O.B. CLEVELAND. OHIO 
Is , TIOt remit more than complete Purchase Priro• Far 
I.iiiplog charges on receipt of goods. 25( í deposit on 
i orders, please. Money-back guarantee. 

Prices Subject to Change Without Notice 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
213 Delco Building, Clev?land, Ohio 

now 2 specific type 
FLYBACKS by 
HALLDORSON 

service 
DIFFERENT 
ADMIRAL 
TV MODELS 

ECONOMY-With 
Halldorson FB405 
and FB406 Flyback* 
you utilize costly 
Ferrite pieces and 
mounting brackets of 
Admiral part being 
replaced. 
CONVENIE NCE - Both 
units are completely 
wired to terminal 
boards with exact 

length plate leads and clips attached. New H. V. 
filament wires and easy assembly instructions 
supplied. 

Think of it! Two parts that are not makeshift 
arrangements but specific replacements for 115 
popular TV models made during the last two 
years by Admiral. You get them as complete 
coil assembly replacerrsents ready for quick 
installation. Keep a few FB405's and FB406's 
on hand for quick sers.ice and extra profits! 
See your distributor today. 

IIALLDORSON TRANSFORMER COMPANY 
4500 N. Ravenswood Ave. Chicago 40. Illinois 

Write Dept. RE- I 

MOON 
039,111Yejaffafreatei,1111(1 1913 

cs..is,136 bear St, N., Yes , NV Coble Addr•os gr. 

RADIO- ELECTRONICS 



Technotes 
161 

TV ANTENNA PRECAUTIONS 

Always disconnecb a TV or FM re-
ceiver from the line by pulling the plug 
before making any adjustments on the 
outside antenna. If the set must be 
turned on while orienting the antenna, 
be sure that you wear heavy gloves 
and that you do not permit any exposed 
part of the body to contact the antenna 
or mast. Failure to observe these pre-
cautions may cause serious injur-,-. 
Don't rely on the switch. Pull the plug! 

I have been shocked several times 
while reinstalling or orienting TV an-
tennas. In most instances, the shock 
came when I touched the radiator con-
nected to the lead-in. I don't believe 
that I got the full line voltage, but it 
was strong enough to be uncomfort-
able. In another case, I received a 
severe shock when I touched the mast 
while standing on a metal ladder. This 
time, the shock could have caused me 
to lose my balance and fall to the 
ground. Now, I pull the plug whenever 
possible and I wear heavy work 
gloves during antenna orientation.— 
Alexander Kauders 

TV SERVICING TOOL 

The gadget shown in the illustration 
is handy for adjusting the rear controls 
on large TV cabinets while watching 
the picture from the front. The tool is 
made from an auto radio flexible con-

CONTROLS 
ON 

BACK OF SET 

RUBBER TUBING 

COPPER TUBING 

AUTO RADIO 
FLEXIBLE SHAFT7 

trot shaft, a length of copper tubing, 
and a short piece of windshield-wiper 
hose. The copper tubing controls the 
degree of bend to prevent whipping and 
binding. The rubber hose slips over the 
shaft of the control to be adjusted.— 
Motorola Service and Installation Bul-
letin 

CORONA TROUBLES 

The cheaper fiberboard type high-
voltage insulation materials tend to ab-
sorb moisture in coastal areas where 
humidity is high. This causes loss of 
high voltage and severe corona troubles. 
In one 16-inch set, a faint blue was 
observed all over the insulation and 
high-voltage leads when a blanket was 
thrown over the high-voltage cage to 
darken it. The condition was cleared up 
by replacing the fiberboard with plastic 
and the socket with a porcelain type. 

Severe corona will often cause a hori-
zontal output tube to fail within a few 
weeks. Metal shielding which is too close 
to the plate cap of the output tube will 
show a polished or bright circle opposite 
the cap if corona exists at this point. 

JANUARY, 1953 

AMERICA'S FASTEST GROWING 
TV ANTENNA MANUFACTURER 

DAVIS ELECTRONICS 
THERE MUST BE A REASON 

THE REASON VS: The DAVIS SUPER-VISION is the finest an-
tenna bui t for V.H.F. ALL CHANNEL and for FRINGE AREA 
ard DX RECEPTION...A steady flow of enthusiastic letters 
from Lsers ail over the U.S. attests to this fact — anC ir 
outstandirg proof of its UNIVERSAL ACCEPTABILITY. 

HAVING TROUBLE 
GETTING FAR AWAY 
TELEVISION STATIONS 
UP TO 125 MILES 
AWAY— OR MORE? 

1. EXCELLENT FOR FRINGE AREA and OX RECEIV-
ING—and broad band receiving with high gain 
on all charnels-2 through 13. 

2. CLEARER PICTURES UP TO 125 MILES OR MORE 
—from the station. 

3. GHOST PROBLEMS REDUCED or eliminated due 
to excellent pattern. 

4. PROVIDES 10 118 OR MORE GAIN ON HIGH 
CHANNELS where gain is needed most. 

5. EXCELLENT FRONT TO BACK RATIO on all 
cnannels. No co-channel interference. 

G. MINIMIZES INTERFERENCE: Airplane Flutter 
—Diathermy and IgnitIon—F.M.—Neon Signs— 
X-Ray— Industrial— Etc. 

7. ELIMINATES DOUBLE STACKED ARRAYS, and 
out-performs 2 bay yagis on low band and 4 
bay yagis on high channels. 

DAVIS ELECTRONICS 
4:13 WEST MAGNOLIA BLVD. 

BURBANK, CALIFORNIA 
Marufccturers of V.H.F. and U.H.F. Antennas 

Backed by Over a Quarter Century of 
Electronic Experience 

DAVIS SUPER-VISION 
"THE ORIGINAL ANTENNA SOLD 

WITH A MONEY-BACK GUARANTEE" 

ADVANTAGES OF THE DAVIS SUPER-VISION 
WITH ELECTRONIC DIPOLE SEPARATORS: 

8. ONLY ONE TRANSMISSION LINE NECESSARY. 

9. NO WORRY OVER POSSIBLE CHANNEL 
CHANGES on either high or low channels. 

10. CAN BE TIPPED WITHOUT TILTING MAST to 
take advantage of horizontal wave lengths. 

11. Can be used with ANTENNA ROTOR 

AT YOUR JOBBERS, OR WRITE TO: 

DAVIS ELECTRONICS -24 
4313 West Magnolia Blvd., Burbank, California 

SIRS: RUSH INFORMATION TO ME AS CHECKED 
BELOW: 
D Send Free Technical Data on new SUPER-VISION 

ANTENNA. 
D Send Name and Address of NEAREST JOBBER. 
Name  

Street  

City State  

Spot TV trouble symptoms at a glance 
. fix them twice as fast! 

NOW! SAVE HUNDREDS OF DOLLARS 
IN TV SERVICING TIME! 

01.1.• 

PDX-0-FIX 
TV TROUBLE 

FINDER GUIDE 

24 COMMON television 
troubles itlenthled by actual TV 
screen photos. 

190 POSSIBLE reuses et 
these troubles filentilled and local-
ized te the particular stage of the 

receiver where they are most likely 
to occur. 

253 DEFINITE, euiiy under-
stood remedies for these troubles. 

4.500 WORDS in CAUSE 
and REMEDY section to explain 
step by stop what to de. 

The short cut way of handling up to 
90% of your television troubleshooting by 

the easy PICTURE ANALYSIS METHOD! 
Hours of tedious. 

time 
troubleshooting can 
be eut to minutes. 
Repairs can be made 
twice as fast! 

Just "dial" the new °hirer& 
RIX-0-FIX TV TBOUBLEFINDER 
GUIDE until the actual TV screen 
photo appearing in its "window" 
watches the screen picture on the 
defective set you are repairing. The 
Proper Trouble Key Number also iso-
mers on the guide. This directs YOU to 
the tabulation giving all possible canoes 
of this particular trouble and the stage 
or section of the receiver in which 

NOTE! 

it is most likely to occur. But this 
is only the beginning! 

The Pix-O-Fix Guide not only helps 
you locate the trouble quickly but then 
shows you exactly how to fix it. Step-by-
step repair instructions follow. In most 
cases, the particular component most 
likely to be faulty is specified. Quick 
tests to apply to it are explained. If 
part substitution is likely to be more 
effective than an instrument test, this 
is recommended. 

PIX-0-FIX is applicable to all tele-
vision receivers. Operation is clear and 
simple. Money- back guarantee if you're 
not more than satisfied! 

Gfiirardi's PIX-0-FIX is designed and sold at o profes-

sional TV service device for servicemen—NOT an 

a "fix-it- yourself" gadget for use by consumers. 

10 DAY Money back Guarantee 

Dept. RE•13, Rinehart Books, Inc.. Technical Div, 
232 Madison Aye., New York 16. N. T. 

Enclosed is $ 1 for which please rush a PIX-0-FIX 
TROUBLE FINDER GUIDE. If not satisfactory. I will re-
turn it poetpaul within 10 days and you guarantee to re-
fund my $ 1. 

Name  

Street 

City, Zone State 

PRICE OUTSIDE U. 8. A. $1.55 cash—same regent privilege. 
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CAIDGET 5GOPE 

ret. 

to, 

RCP leads the field again . . . with the finest . . . 

MIDGETSCOPE 
MODEL 533M 

WEIGHS ONLY 9 LBS.! 
SIZE: 11 3/4 " x 73/4" x 51/8" 

THE MIGHTY MIDGET—Here is a truly miniaturized profes-
sional oscilloscope for convenience of operation without loss of per-
formance. A new concept in electronic oscilloscopes. 

CHECK THIS PERFORMANCE! 

SENSITIVITY: Vertical-20 millivolts (.020 volts for 1" rms deflection 
on CRT face.) Horizontal—.6 volts. 

FREQUENCY RESPONSE: 2 db from 20 cycles to ISO kilocycles. Ex-
cellent Transient Response. 

PUSH-PULL DEFLECTION: For indistorted Response-Eliminates Par-
allax. Full Vertical and Horizontal Expansion of Trace. 

INPUT IMPEDANCE: Vertical—.5 megohms shunted by 70 MMF. 
Horizontal—.5 megohms shunted by 70 MMF. 

TUBE COMPLEMENT: 12AT7, 12AU7, I2AX7, 6.16, ! 17Z6 3MPI CRT. 

In metal case with leather handle—Etched panel 

—Smart brushed aluminum face—Fuse protected 

—for 105-125 volt, 60 cycle AC operation. 

Write for the new RCP catalog to Dept. RE- 1 

MODEL 533M— . 50 

Conspue $99 ete, rady 

to op eeeee NET 

RADIO CITY PRODUCTS CO., INC. 
152 WEST 25th • ST NEW YORK 1, N. Y. 

"TESCO" exclusive 

by T-V PRODUCTS CO. 

e . Amazingly Powerful 
V Reception 

11( Rugged All-Aluminum Construction 

VLifetime Factory Warranty 

Complet. factory Pr•assembly features sensa-

tional "Ouick-as-a-Wink" construction. No Nuts or 

golfs lo Tighten ... rugged rivet ass•mbly prevents 

darnage by wind and storm vibration. 

marum"YESCO'ntoceucT 

tLV 
Write for New Complete Catalog P 

152 SANDFORD ST. • ll'KLYN, N. Y. 

TRAM MAIN 

( 
Choice of 3 Time Saving 

OHMITE 
Famous " Little Devil" 

RESISTOR 
ASSORTMENTS 

FREE 
PLASTIC 
CABINET 

For The 

Price Of 

Resistors Alone 

The 1/2  watt assortment contains 150 

carefully selected Ohmite " Little Devil" 

individually marked, insulated composi-
tion resistors. 1 and 2 watt assortments 

each contain 125 resistors. All assort-

ments include the 40 values ( 10 ohms 
to 10 megohms) most frequently used 

by servicemen. All plastic cabinet has 

five drawers, each with 8 ndividually 

labeled compartments. Offered at the 
price of the resistors alone. 

I'a watt 
assortment 

$ 15.00 

1 watt 
assortment 

$ 1 8'75 

2 watt 
assortment 

Address Orders To Dept. RE 1 

Write For Free FY 1 FLYER 

WHOLESALE 
RADIO PARTS CO., Inc. 
311 W. Baltimore St. 

BALTIMORE 1, MD. 

RADIO- ELECTRONICS 
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Mahe ati4 9ode 

haste ¡an iffliazol-

al daa44 didule4 

ideal cadsdaditos4 

TV Receiver Design Eng. 

• Test & Inspection Eng. 

I Electronics Eng. 

11 Field Engineers 

11 Lab Technicians 

Write 

Wire, 

Phone 

Mr. E. O. 

Cole, .• 

Dept. S 

Radar, G. C. A., Mobile Radio, 
Auto Radio, Airborne Communi-
cation & Navigation Equipment, 
Television, Antennas, Microwave 
Equipment, Servo Mechanisms, 
Guided Missiles and Test Equip-
ment. 

from high wages, a modern, 

air-conditioned plant, paid 

vocations and holidays, 

group insurance and a good 

cFauce for advancement. 

Housing immediately avail-

able in the beautiful subur-

ban and couitry areas that 

surround the Bendix plant. 

TendbeRadio 
DIVISION OF RENOIR AVIATION CORP. 

BALTIMORE-4, MD Phone: TOWSON 2200 

KNOW TUBES 
and you'll know radio 

RADIO TUBE FUNDA-
MENTALS— Gernsback 
Library Book No. 45. 96 
Pages. $ 1.00 

Tubes are the heart of 
radio, yet how many tech-
nicians really understand 
the theory behind them? 
Here's a cook that lifts the 
cloud with a minimum of 
math—and no engineering 
talk. It's o real gem at this 
price. 

(Available of leading parts distributors) 

GERNSBACK PUBLICATIONS, INC. 
Publishers zt RADIO-ELECTRONICS 

25 West Broadway New York 7, N. Y. 

STROMBERG-CARLSON 421 SERIES 

Repeated failure of the 6BL7-GT ver-
tical oscillator and output tube ( V18) 
in the 421 series chassis has been cor-
rected in all chassis dated 52-20-1 by 
substituting a 6C4 for the vertical oscil-
lator section of the 6BL7. A 6C4 tube 
was installed in an unused socket hole 
in the left front corner of the chassis. 
Grid, plate, and cathode leads ( pins 4, 
5, and 6) were disconnected from the 
6BL7-GT ( V18) and connected to pins 
6, 5, and 7, respectively, of the 6C4. 
Pins 3 and 4 of the 6C4 were connected 
to the filament line and the unused pins 
(4, 5, and 6) of the 6BL7 were 
grounded. 

If an earlier 421 receiver with a 
6BL7 that causes vertical roll and which 
does not incorporate the 6C4 is encoun-
tered, it is suggested that the 6BL7 be 
replaced by one of the improved types. 
These can be identified by referring to 
the coding etched into the envelope be-
neath the 6BL7 tube designation. All 
Sylvania 6BL7-GT's are now of this 
improved version, so tubes coded E2E or 
later ( F2E, G2E, H2E, etc.) are satis-
factory replacements. If desired, the 
changeover to a 6C4 described in the 
first paragraph, can be made.—Strom-
berg-Carlson Current Flashes 

EICO 425K OSCILLOSCOPE 
Improper operation of the intensity 

control—indicated by excessive bright-
ness at minimum setting—is usually 
caused by heavy leakage in capacitor 
C25 in the intensity modulation input 
circuit. The original capacitor is a 0.25-
pf unit, rated at between 1,000 and 
1,200 volts. However, the normal volt-
age at grid 1 of the 5BP1 is 1,380 volts 

20%• This capacitor may check good 
under normal resistance checks but its 

58P1 ,F17 !Lit/ 

—PV1.380V ± 20% 

INIENSCONT 
R20 

RV) 

FOCUS C2S-m.1/1.2RV. 

4 e 

RIB R47 

PIT *CHANGE TO .1/1.61(V 

resistance drops when voltage is ap-
plied. This places an excessive drain on 
the high-voltage supply and causes a 
high negative voltage to appear across 
the TNT MOD terminals. 

Replace this capacitor with a unit 
rated at 1,600 volts or more, even if it 
has not shown the symptoms of leakage 
or breakdown. If it breaks down in use, 
operator may get a severe shock or 
equipment connected to the TNT MOD 

terminals may be damaged.—G. P. 
Oberto END 

4 bbt. TV 
nods oleo 

TROUDLE814 
, AND REP 

GUIDE 

1163 

ENCYCLOPEDIA ON CATHODE•RAY 
I OSCILLOSCOPES AND THEIR USES 

by Rider and Minn 

The most complete source of practical. 
usable knowledge concerning the oscillc-
scope ever published. Covers practically 
every kind of 'scope manufactured during 
the past ten years. Hundreds of pages 
alone are devoted to actual application 
plus complete, detailed treatments of aux-
iliary equipment, measurements, wave-
forms, visual alignment of AM-FM-TV 
receivers and more, much more. A ' must' 
for anyone using an oscilloscope. Com-
pletely indexed, with 992 pages (81/2 x 
11") 3,000 illustrations  $9.00 

2 TV TROUBLESHOOTING AND REPAIR 
GUIDE BOOR 

by R. G. Middleton 
A new practical book designed to make 
your tv servicing easy. It tells—in easy-to-
read language — how to spot receiver 
troubles ... and how to correct them per-
manently. You'll find enough practical 
data in one chapter to repay the low cost 
of this book many times over. Typical 
chapters include: Receiver Differences 
and \Waveforms; Visual Alignment; 
Troubleshooting Sync Circuits; Locating 
Sweep Troubles; Causes and Cures of 
Receiver Buzz; Test Equipment Kinks. 
Indexed and illustrated with over 190 
(81/2  x 11") pages bound in durable art 
cover  $3.90 

3 UHF PRACTICES AND PRINCIPLES 
by A. Lytel 

A new, up-to-the-minute book that clears 
away the confusion and misunderstaruing 
most people have about UHF. Written in 
clear, easy-to-understand terms, this book 
covers both fundamental theory and prac-
tical, working applications with special 
emphasis on television. Present-day brand 
name converters—UHF test equipment— 
circuit components — tubes, etc. Here is 
profitable and practical reading for any-
one who will be working with UHF for 
service bench, school or laboratory use. 
Typical chapters include- UHF Receiving 
Antennas; Electromagnetic Radio Waves; 
Transmission Lines; Waveguides. Illus-
trated and indexed with approx. 400 
(5 1/2 x 81/2 ") pages bound in cloth cover. 

$6.60 
Buy these books now at your jobbers 

...leading' bookstores ... or — 

----MAIL THIS COUPON — TODAY--
JOHN F. RIDER, Publisher, Inc. 
480 Canal Street, New York 13, N. Y. 

Please send me book(s) circled. I under-
stand, if not satisfied, t may return them 
within 10 days for full refund. I 2 3 

NAMF 

ADDRESS  

CITY   ZONE---

STATP  1 RE 
  (Please Print)   
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WHILE THEY LAS 

COMPARE THESE 

EXCLUSIVE FEATURES! 

O Special clamp for 
easy installation on 
rear of TV set, wall, or 
outside of window. 

e Felt- lined bracket to pro-

tect cabinet finish. 

o 

o 
o 
o 

CHANNEL MASTER 

CLAMP-ON 

3-section di- poles telescope 
to desired length for all-

channel reception. 

Plated - brass construction. 

INDOOR-OUTDOOR 

TV ANTENNA 

Ball socket plus swivel ¡oint for 

quick extension in any direction. 

Easy-to-attach lead-in wire with lugs. 

EXTRA! Mention this ad at your nearest 
FEDERATED Supply Center to obtain 10 antennas 

for $ 12.50. Cash in on this money-saving offer now! 

MODEL IN 852 

Regular List Price 

$425 

Ratio's Only Coast-To-Coast Electronics Distributor 

The only 

Antenna at 

this price 

with all these 

features - 

Act and Save 

NOW ... They're 

moving fast! 

• New York City 7. N. Y., 66 Dey St.. 

• Newark, N. 1, 114 Hudson St., 

• Allentown, Pa., 1115 Hamilton St., 

• Easton, Pa.. 925 Northampton St., 

• Los Angeles 15, Cal., 911 So. Grand Ave., 

TELETYPE: NY1-2859 ( New York, N.Y.) • La-572 (Los Angeles, Cal.) • AN-22 (Allentown, Pa ) 

orld's finest radio kit 
° rife for free Brochure 

RADIO KITS; INC., 120 Cedar St , N Y 6 

iikerS1118011.16 •••P 

agyeRICEIVIIIIIGe5 PeSe 

Be a "key" man. Learn how to end and 
reeve messages in code by telegraph 
and radio. Commerce need• thousands of 
men for Jobs. Good pay, adventure, in. 
persisting work. Learn at home quickly 
through !amour; Candler Syatern. One-
UY ter Amateur or Commercial Li• 
cane. Write for FREE ROOK. 

CANDLER SYSTEM CO. 
Dept.3-A.Box 9214,Denver 

Used Recording  Tape ( Plastic Base) 

Ll"  
oney cheerfully refunded if 

you do not find this tape clean-
ly erased and as good as new. 

you are skeptical and from 
Missouri send us 12c in stamps 
and we•11 roll you a sample. , 
• We buy commercial and 
government surplus plastic 
tape. Tape must be Irish 
2211 RFA). Scotch, or Audio 

tape, or any tape that will 
meet government specifications 
and must not have more than 
one splice In any 1200 foot 
spool 

Mew  ;°°2_un. rag° for easy 1°°`""°. 1 
. We carry new recoMérs. recording blanks. tape, tape 
riisetlle(rit savings. PLEASE INCLUDE 

ENT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 
2405 18th St., N.W. Washington 9, 0. C. 

For 7 " - 1 2 0 0 
foot Plastic reel. 
Save 53.51 on 
every reel. 

Sympton1S of de-
fective operation 
easily recognized. 
quickly corrected 
by illustrations. 
diagrams anti how-
to- do- it facts in 
this new book. 

ANII-M-C1 Magnetic Mike w/cord & plug  9.98 
ANII-14-1 Phone Units . . 300 ohm imped...ea. .98 
Crystal Nand Mike . . hi-Imped.,hi-fidelity  
Moulded hakelite case: shielded cable  3.95 
8V. AC-DC Plunger Sole-
noid 111"x1 ,a") .... . • • 5•98 
De-Magnetizer . . 15V.. 
AC. Highly efficient...... 1.29 
TU-17 Tuning Unit (BC223) 

4 Gang Variable Condenser 250. mmf. per sect. 

Like new 2.49 

7 "ALNICO MAGNETS" . . ••U" Magnet, 1"x 

BC-808 Interphone Control Box . new.......69 

2 Gang Variable . supernet or TRF. Either   .69 
t/... shaft. 7, ..., 53 ,4'520e   1.29 

  5.49 
I Round Bar .. 2"x3/4 " 0.D....ea. 59e 10/5.50 I 

Block Magnet . t/s" sq.x 3/4 ". ea. 25e 12/2.50 
I Flat Bar . . 1.7/8-xl"x5/16"..ea. 79e 6/3.95 I 

Alnico "Chip" eagnes..small irreg. 
shapes.Appros.0Pes•/0/•• 150 os. $1.50 lb. I 

I  Alnico 9Magnet Kit . •Powerful Bar. 
Block, "(I", Rod. etc. Kit of 10 asstd  1.98 I (WRITE FOR LATEST "ALNICO" SUPPLEMENT) g 

Super-Flexible "Kinkiest," Braid Wire 1220) 
per: cotton core & sleeve WITHSTANDS CONTINU-
OUS BENDING in Relays. SOben.. ate. 

20 ft./98e 100 ft./33.75 1000 ft./$32.50 
Experimental Tubes for Test. Research, etc. Fil. 
tested. 40 asstd. rove. types........ ....... $1.98 
5" C.R. Tut. Front Bezel . . blk. crackle  .89 
5. Scope Visor .. flex. vinyl   .89 
5° Scope Grid . . 360* radial calibrated  . 39 
Pam* C  Lens . clear glass. Round.. • • .. . 39 
Cabinet Draw Slides . . silent bail-bearings: 
13. (9. ext.)-$2.10 pr.,- 15° ( ll' ext,.)- 52-25; 
161 • ( 12 1/a . ext.)--92.39; Hvy. Duty. All Steel 
18 ••/ 12 1/2 .• ..... ......... pr. 3.25 
12 • Ft. Whip Antenna . • 4 steel screw sects 1.95 

1.13S. of: COILS, 

KIT" .. 17 FULL 

"JUMBO BA 

SWITCHES, 

CONTROLS, 

SOCKETS. RE-

SISTORS. CON-

DENSERS. 

WIRE, HARD-

WARE-PLUS 

MUCH. MUCH 

MORE! ( Shpg. 

WI. 20 

edone 

$3.95 

"MOTOR SPECIALS" . . 5 RPM TIMING MOTOR 
(Bristol). 115V., 60cy.. 2W. Illa •x2. 0.D.....53.49 
1/40 HP AC Motor (Robbins & Myers) . 115V.. 
60cy. 1650 RPM. 5/16', 0.0. ehaft. With con-
denser & SPOT switch. 41/4 •944//a . 0.0. Slue. 
wt. 6 lb..   4.95 

.171.7unHp:P.Sh°u-net Motor (Type 
y3/41re,.S17.h.) 1171205v.RPOMe. 

da,"x51/e. Fully enclosed. Shpg. wt. 13 lbs.-
ONLY 2.95 

No-Fidelity Crystal Mike . . hi-imped. Rubber 
shock-mtd. Leso housIng-(1 1/4 •00 -1  1.29 
Aluminum Housing for crystal mike  .13 

FACTORY SPE ER AK REPAIRS SINCE 1927" -1 
• MM. order $3.00. 20 , 'r deposit req. on all COD/v. 
I Full remittance with foreign orders. Please add suf. 

Pcient postage-excess reflunled 

1L i IUuI1 Iuhh R.ADIO CORP. NE 67 Dey Street New York 7. N. Y. 

New! Up-to-date! 

--- TELEVISION 
SERVICING 

by Walter H. Buchsbaum 

Get this brand new, complete 

handbook for sure-fire working 
knowledge of TV installation, 

maintenance and troubleshoot-
:tie pages ing. Tells you step-by-step pro-

170 illogrations ce .uces 
d for audio IF alignment, 

tide° IF alignment. aligning 

11F amplifiers, mixers, oscil-
lators, etc. All possible defects 
classified for ready reference, 
thoroughly analyzed to show 

what is wrong and why . . . 

and what to do to correct the 
defect. No mathematical knowl-
edge needed! Practical, author-

itative. up-to-the minute, the 
perfect handbook for set own. 

ers, trainees, and repairmen. 

USE IT 10 DAYS FREE 
Coupon below brings you "Television Servicing" 
on FREE trial for 10 days, without obligation. 
Mail it NOW. 

PRENTICE-HALL, INC., Dept. M-RE-153 

70 Fifth Ave., New York 11, N. Y. 
..1 me. for 10 DAYS' FREE TRIAL, **Television 
',icing. - I will return It In ten days and oar noth-

ing-or keep It and send $1.35 down (plus postage) 
and $2 monthly for 2 months. 

NAME 

ADDRESS  

CITY ZONE STATE  
SAVE! Send 35.35 with this coupon. 
and we' II pay postage and packing. 

RADIO- ELECTRONICS 
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Dr. John Ruze joined the GABRIEL LAB-
ORATORIES, Division of The Gabriel Co., 
Needham Heights, Mass., as director of 
research. The laboratories provide re-
search and development facilities in 

the electronics field 
to other Gabriel 
divisions, including 
Ward Products and 
Workshop Asso-
ciates. Dr. Ruze 
comes to Gabriel 
from the Air Force 
Cambridge Re-
search Laborator-
ies where he was 

assistant director of the Antenna 
Laboratory. 

Dr. J. Ruse 

A. L. Champigny was promoted to su-
pervisor of replacement sales promotion 
for GENERAL ELEC-
TRIC'S Tube De-
partment in Sche-
nectady, N. Y. He 
will direct the pro-
motion of G-E tube 
sales through dis-
tributors. He was 
formerly promo-
tion service super-
visor for the com-
pany's Large 
Motor and Generator 

A. L. Champigny 

Department. 

George Gemberling was named Western 
District manager 
for the ALLIANCE 
MANUFACTURING 
Co., Alliance, Ohio, 
maker of Tenna-
Rotors, boosters 
and other elec-
tronic components. 
He has been with 
the company for 
the past two-and-G. Gemberling 

a-half years. 

Dr. James W. McRae, vice-president 01 
Bell Telephone Laboratories, was elec-
ted president of the INSTITUTE OF RADIO 
ENGINEERS for 
1953. He succeeds 
Dr. Donald B. Sin-
clair of the General 
Radio Co. S. R. 
Kantebet of the 
Government of In-
dia Overseas Corn-

LI 
munications suc - Dr. J. W. McRae 

ceeds Harold L. Kirke as vice-president 
of the I.R.E. Stuart L. Bailey, of Jans-
key and Bailey, and B. E. Shackelford 
of the RCA International Division were 
elected I.R.E. directors for 1953-1955. 

Mike Meyers joined RMS (Radio Mer-
chandise Sales) New York City, as 
chief field engineer. 
He will assist dis-
tributors and serv-
ice technicians with 
antenna problems 
and help conduct 
the RMS technical 
forums now being 
given throughout 
the country. Meyers 
has had wide experience in the field 

M. Meyers 

great TV news! 
" 

Highest POWER-GAIN Antenna ever! 
10 Element Yogi with 
* 100% more power gain than an 8 element yagi 
* 75% more power gain than usual 10 element yagi 
* Fringe-Beam gives HIGHEST POWER regard-

less of number of elements 
Extensive tests . . . under all conditions; in 
FRINGE, near fringe and primary areas—in the 
North, South. East and West—conclusively proved 
that Fringe-Beam outgains any antenna. It's be-
yond comparison with any in today's market. 
Leading installation companies, dealers and service-
men recommend the Fringe-Beam 10 element yagi 
with full confidence. Customers are grateful. 

EXCLUSIVE FEATURES. 
o Low standing wove ratio, 1.1 fo 1 or less • Exce'lent oath:tun and front-to-back ratio 

for rearperfect match to 300 ohm line • Free stacking bars 
• Boom braced on both high and low • Lightweight, well constructed with seamless tubieg, plated screws and nuts with high grado 

channels Mimic for low loss insulation. Well balanced, 
good appearance 

• Pie-assembled for fast, easy installation. All 
elements crimp at ends 

• Guaranteed 
• 95% power gain over a single bay when • Excellent profits 

antenna is stacked • Assures satisfied customer 

JOBBERS—REPS! Some major territories available. 
Get complete data; volume sales and unusual profits! 

• 4-element dipole with large area p Is 
low C); maximum pick-up end broad 
response for both picture and sound 

Friege-Bea ris 
10 E ement Yogi 

NEAL ELECTRONIC CO. 
Huntsville, Alabama 

Now JSC Announces . . . Expanded 
300 Ohm TV Lead-in Wire line! 

300 OHM TELEVISION 
TRANSMISSION 

CABLES 

JSC proudly announces a complete rerge for: 

22 gauge copper 20 gauge copper 

40 mil 
65 mil 
70 mil 
80 mil 
100 mil 

40 mil 
55 mil 
,0 mil 
30 mil 
130 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 indi-
yiduady packed 1000 feet to the metal spool. 

See your nearest JSC distributor who proudly 
displays the Blue and Orange disc of quality. 

SERVICE TECHNICIANS 
What was your most unusual service case? Not necessarily the most 

difficult one, but the one you will remember longest, either because of the 
problem itself or because of other conditions surrounding the ¡ob. If the 
experience was interesting to you, it probably will be to other readers of 
RADIO- ELECTRONICS. We will pay $10 for each "My Most Unusual Service Job" 
item we consider outstanding enough to publish in this magazine. If the item 
is striking enough or carries sufficient technical information to be worth more 
than $10 in our opinion, it will be paid for at our regular space rates. 
Address your stories to 

Unusual Service Job 

RADIO-ELECTRONICS 
25 West Broadway New Yo- k 7, N. Y. 
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166   People 

FREE e CATALOG! 
Especially Designed for the ELECTRONICS Industry 

tit 
BENCHES 

CHASSIS STANDS 

SALES COUNTERS 

SHELVING 

sotvicE COLerneS 

ELECIR° H1C , 

INDUSI RIES 

ucout. nownetes 

Steel is Finished in Polymerized 
Equipto's especially designed Electronics Equip-
ment is used by thousands of he cointry's 
largest radio, television and dectrical service shops 
ard stores. Combining strorgest possible con-
shiction with moderate pr ces, even the small 
budget shop can take full advantage of Equipto's 
complete line of storage and work shop equipment 

mereammil 
Wi.h H. G. Cisin's Copyrighted RAPID 
"TV TROUBLE SHOOTING METHOD" 

\\..noto ovouro-ort. or 1,,,a,l,dgr . puqrutUred 
new method of servicing TV sets enables you to DIAG-
NOSE TV troubles as rapidly as an expert. NO 
THEORY—NO MATH—you can locate all faults in 
record- breaking time, regardless of make or model 

"TV TROUBLE SHOOTING METHOD" Is the 
mast ialuahle aid to TV servicing ever written. Be a 
T% Trouble Diagnostician. Increase your present ea-n-
ings. Open your own Profitable Business or get a 
high paying skilled job. 

Its all In this book . . . 
Nothing more to Pay—Nothing else to guy 

Alphabetically listed, there are 85 picture troubles. 
'her 58 raster and 17 sound troubles and by tnis 
unique copyrighted method you know EXACTLY 
WHERE the trouble Is; plus step-by-step Instm 
Hong, including 69 RAPID CHECKS, enabling 
to 5rtd the faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED 
NO INSTRUMENTS! Of the 69 Rapid Cheeks. OVER 
65 ALSO REQUIRE NO INSTRUMENTS! Rapid 
cheek4 Include emergency checks for distorted pic-
tures, defective tubes including PIX tube, plus 57 
others. ALL EXPLAINED IN SIMPLE LANGUAGE. 
PERFORMED WITHOUT INSTRUMENTS. MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE. 

II. G. Cisin. the author, is the inventor of the AC/DC 
midget radio. He licenses RCA, AT&T, etc. He ho, 
also trained thousands of technicians now owning 
their own prosperous TV Ferri, e organizations or 
holcing highly paid TV position, His years of ex-
perienre are embodied in this remarkable new TV 
TROUBLE SHOOTING METHOD. 

Guaranteed. Money Beek in 5 Days It Not Satisfied! 
If you use coupon below you will receive, 

new book .. T1' Terms Simply ErTdnincd $ Post-
ABSOLUTELY FREE, a copy of N. G. Coin'. 

incIttiling Picture Guide' wh»ch sells for 
su. ACT NOW and get both books post- Paid 
paid at the cost of only one. 

RUSH COUPON NOW! 

DRAWER UNITS 

TEST STANDS 

STORAGE BINS 

WARM UP RACKS 

?Rucks 

Shock-Proof Insulating Enamel. 
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. 

635 Prairie, Aurora, Illinois 

H. G. CISIN, CONSULTING ENGINEER, (Doll E-17) 
200 Mee SOW, Inolilyo 2, N. Y. 
I- ', closed find $ 1. Rush both books. 

Name  

Al, I, ,-"   

J  • State  
ammummummummullIIIIIMIIIIMMMMW Manufacturers of Electronic Equipment Since 1928 

Phone: Aurora 9231 

to add increased 

brilliance to any 

TV PICTURE TUBE 

WRITE 
FOR FREE 
CATALOG 

manufactured by 

ettelteC.OMPANY 

Chicago 25, Illinois 

of radar installation and television dur-
ing the past 16 years. 

Earl Kirk was promoted to distributor 
sales manager of the Regency Division 
of I.D.E.A., Indi-
anapolis, Ind., man-
ufacturer of boost-
ers, converters, and 
other electronic 
equipment. He was 
formerly assistant 
sales manager. At 
the same time, 
Richard W. Mitch- E. Kirk 

ell, sales manager, announced that 
Edward M. Sheridan had joined the 
company as industrial sales manager. 
Sheridan was formerly with RCA. 

Personnel Notes 
. . . Brigadier General David Sarnoff, 
Chairman of the Board of the Radio 
Corporation of America, was named by 
the U.S. Department of Defense to 
head the CITIZENS ADVISORY COMMIS-
SION ON MANPOWER UTILIZATION IN THE 
ARMED SERVICES. 

. . . Tom Cox, long associated with the 
electronics industry in sales and engi-
neering positions, joined NATIONAL 
UNION RADIO CORP. as district manager 
for the Renewal Sales Division in the 
New Jersey and Eastern Pennsylvania 
territory. 

... Harris D. Myers and Elmer G. Flood 
joined the Sound Equipment Division of 
STROMBERG-CARLSON, Rochester, N. Y., 
as field engineers: At the same time, 
A. L. Sebastian and Henry A. Mc-
Michael joined the company as sales 
engineers in the Sound Equipment 
Division. All have had wide experience 
in the field. 

. . . Charles Maechling, Jr., was ap-
pointed government relations officer of 
the RTMA. He was formerly in the 
Office of the General Counsel of the 
Department of the Air Force. The as-
sociation also named Stanley H. Man-
son of Stromberg-Carlson as vice-chair-
man of public relations on the RTMA 
Public Relations and Advertising Com-
mittee. He succeeds James M. Toney, 
who resigned after being assigned to 
a new position within RCA. 

... Dr. Allen B. Du Mont was re-elected 
president of ALLEN B. Du MONT Lae-
ORATORIES. Other officers re-elected were 
Stanley F. Patten, vice-president; Paul 
Raibourn, treasurer; Bernard Goodwin, 
secretary, and Irving Singer, assistant 
treasurer. 

. . . Edward Porter Robinson was pro-
moted to plant manager of the ESPEY 
MANUFACTURING CO., New York City. 

... Dr. Francis M. Wiener joined SPEN-
CER-KENNEDY LABORATORIES, Cambridge, 
Mass., as section head in the Engineer-
ing Department. He was formerly with 
Bell Telephone Laboratories. 

. . . Leon Marshall, who formerly oper-

RADIO-ELECTRONICS 
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ated his own art service, joined IN-
SULINE CORP. OF AMERICA, Long Island 
City, N. Y., as assistant to Alfred S. 
Chambers, advertising manager. 

. .. Reinhold W. Schmidt was promoted 
to manager of Equipment Engineering 
and Maintenance of the Cathode-Ray 
Tube Division of ALLEN B. Du MONT 
LARORATORIES. 

. . . F. Sumner Hall, of Audio Equip-
ment Sales Co., was installed as fifth 
president of the AUDIO ENGINEERING 
SOCIETY. Other officers include: Jerry 
B. Minter, Measurements Corp., Ex-
ecutive vice-president; Walter S. Prit-
chard, Ohio Bell Telephone, Central 
vice-president; Richard L. Burgess, Al-
lied Record Manufacturing Corp., West-
ern vice-president; C. J. LeBel, Audio 
Instrument Co., secretary; and Ralph A. 
Schlegel, WOR Recording Studios, 
treasurer. 

. . . Dan D. Halpin, general sales man-
ager of the Receiver Division, Allen B. 
Du Mont Laboratories, was elected an 
Honorary Life Member of the RADIO 
iiND TELEVISION EXECUTIVES SOCIETY. 
He was so honored as a past president 
of , the American Television Society 
Which with the Radio Executives Club 
merged into the new organization. 

. . . Frank Toler joined the HALLI-
CRAFTERS Co., as district sales manager 
with headquarters in Nashville, Tenn. 
He was formerly with Tempco, Inc. 

... Abraham Hyman, formerly the sup-
ervisory electronic engineer for the Civil 
Aeronautics Administration in New 
York, joined JFD MANUFACTURING CO., 
as an electronic consultant. 

. . . Donald N. Kirkpatrick was ap-
pointed chief engineer of the NATIONAL 
Co., Malden and Melrose, Mass., manu-
facturer of communication radio re-
ceivers, electronic equipment and com-
ponents. He formerly held a similar 
position with Boonton Radio Corp. 

. .. Edward A. Mailing, a former sales 
manager on the staff of the GENERAL 
ELECTRIC Receiver Department, was ap-
pointed manager of marketing for the 
Components Department. 

. R. Gordon Dougherty, a veteran of 
the action in Korea, joined I.D.E.A., 
Indianapolis, as a field representative of 
the Regency Division. Before entering 
the service, Dougherty was a sales rep-
resentative for I.D.E.A. 

... Marshall A. Williams was appointed 
regional manager of the Government 
and Industrial Division of PHILCO CORP. 
with headquarters in the Beverly Hills 
office. He was formerly with Hughes 
Aircraft. 

... Eugene M. Keys was elected execu-
tive vice-president and director of sales 
of EDWIN I. GUTHMAN & CO., INC., 
Chicago. He was also appointed a mem-
ber of the Board of Directors. Keys 
was formerly vice-president in charge 
of sales. END 
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v-1 

1167 

•and 
really 

SOT! 

FULL DETAILS DmIsi 
AT YOUR  
DISTRIBUTOR \PV 

TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, N. Y. 

TV Receiver Sensitivity 

Measurements made 

Simple with 

The ei 1i* 

Portable SensiMeter 

Approved by 

leading television 

rnantelart,ers! 

,S1 

Takes the guesswork outt of 

TV sera ce 

Checks receiver Corn antenna 
terminals to picture tube 

Microvolt scale is divided 

into 3 sections as a guide 

for the servicemen 

Sensitivity testing is accepted 

by serv'cemen cs the best 

method of determin ng the 
cause of bad pictures 

Carried by leoding jobbers! 

SERVICE INSTRUMENTS COMPANY 
422 South Dearborn Street, Chicago 5, Illinois 

h G COIN S htiew RAPID 

TROUBLE SHOOTING & ALIGNMENT 

Ti coNseit bf#T 

I 
s H. G. CISIN. Consulting Engineer Dept. E-1/1 
I HIE Clinton Street. Brooklyn 2. N. Y. 

ph_a>e RI•sH lost maul your new hook on TV Trouble 
>hooting and Allgonnent—'TV CONSULTANT.' 

I Inelne,ed find 02. Be sure ro include any free hook  

I Nishie  

I Address  

l City None.... State  

SERVICEMEN EVERYWHERE 
ACCLAIM THIS REMARKABLE NEW BOOK' 

HERE'S A TYPICAL LETTER 

"Received my first copy at your TV CON-
SULTAKT. In my opinion it is the finest piece 
of practical service information I have ever seen. 
Four of my friends - all TV servicemen—have 
.seen it and each said—GET ME A COPY. BUT 
FAST. So please send four snore copies as soon 
es possible."—W.S.V.. Huntsburg, O. ( Name 
and complete address on request.) 

TV CONSULTANT Include.. a scientific, but easy to 
way o' treeing and solving TV trinahles—also 

1.ar explanations of modern, TV ALIGNMENT 
methods, Over 125 illustrations of picture faults, 
bave fortes, diagrams and instrument hook-ups. 

HOW. WHEN and WHERE to use TV TEST 
INSTRUMENTS. This sections alone is worth the 
price of the hook. In addition. Oliere is a section cm 
UIF ronsersion, installation and servicing—Jun 
abet you need to keep up with the latest develop-
ments. NO THEORY, NO MATH. NO FORMULAS. 
Just pram-tical servicing information. 
Guaranteed. Money Back In 5 Days if Not Satisfied! 

THE ONLY TV SERVICE BOOK OF ITS KIND 

s2 
Post-
paid 

If you use coupon below you will re.. 
.eove, ABSOLUTELY FREE, a navy at 
N. O. Cisin's new book " TV Tempo 
Simply Expini »eel Including Picture 
Guide whisk sells for Si. ACT NOW 
and get both books posts/dud at no eat.. 
cost! 

RUSH COUPON NOW! 
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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 
(1) 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 

• 

• 
• s 

s• 
• 
• 

If you are under thirty-five 
years of age, and if you have 
an E.E. or Physics degree, 
write to the Laboratories, giving 
resumé of your experience. 

Assurance is required that 
relocation of the applicant 
will not cause disruption of 
an urgent military project. 

Radio-Electronics Annual Index 

Volume XXIII Oct. 1951 - Dec. 1952 
DATE PAGE 

A 
AIRCALL Oct. 51 74 
AMATEUR 

Bedside control unit Oct. 51 86 CodetyperMay 52 68 

Crystals, uses for Apr. 52 57 
Frequency spotter, crystal Jun. 52 51 
Key, electronic Oct. 51 105 
From standard " bug" Oct. 51 88 

Modulator, clamp-tube Jun 52 52 
Monitor, phone-c.w. Jan. 52 126 
Oscillators 

Crystal-controlled Dec. 51 50 
Test instrument, multipurpose May 52 53 
Variable-frequency oscillator Dec. 51 68 
Variable-frequency, beginners Feb. 52 66 

Receivers—See also 
Receivers. communications 

Bond switching Mar. 52 84 
Improvements for 160 meters Dec. 52 84 
Preselector for Jul. 52 53 

Television interference 
2I-mc Jul. 52 29 
Filters for May 52 44 
Service tech and  Jul. 52 34 

Transmitters 
Novice Jul. 52 57 
Ten-watt, compact Dec. 52 60 

Transmitter-receivers 
Ten-meter, pack set Oct. 52 94 
No. 19, Mark II, conversion Nov. 51 85 

AMPLIFIERS— See also Audio 
Magnetic Jun. 52 56 
Wide-band chain type Feb. 52 62 

ANTENNAS 
Beyond-fringe Mar. 52 27 
Discone Nov. 51 39 
Dummy, for servicing Jun. 52 35 
TV antennas—See Television 

AUDIO 
Amplifiers 

3- channel 8-watt Dec. 51 27 
Feb. 52 110 

100-watt Nov. 51 70 
Cathode-follower Sep. 52 72 
Constant-voltage output Feb. 52 44 

system 
Direct-coupled Dec. 52 33 
General-purpose Mar. 52 40 
Grounded-grid Oct. 52 46 
Limiting, RCA BA-6A Oct. 51 58 
Miniature Aug. 52 73 
Mixer, 4-channel Apr. 52 39 
Preamp, mixing, 4 channel Dec. 51 28 
Phonograph, transformer- May 52 59 
coupled 

Remote-controlled Jan. 52 86 
Response checking with Nov. 52 36 
sawtooth wave 

Response variation Mar. 52 36 
Revamping with feedback Oct. 51 40 
Synthetic boss circuit Jan. 52 143 
Williamson Jul. 52 46 

Bridge circuit uses Nov. 52 78 
Design, push-pull drivers Dec. 52 36 
Distortion 

Intermodulation test Oct. 51 70 
standards 

Meter Dec. 51 34 
Phase-shift, meter Aug. 52 42 

Equalizers 
Design Dec. 52 30 
Wide-ronge Oct. 51 102 

Filters. design— See Theory 
Frequency meter Feb. 52 25 
Impedance measurement Apr. 52 29 
Improved, for 630 TV Dec. 51 43 
Intercoms Oct. 51 42 

Cold-cathode tube Nov.51 78 
One-tube Jul. 52 90 
Masco Wirelessfane Nov. 52 34 

Loudspeakers 
Crossover networks Jul. 52 43 

RADIO- ELECTRONICS 
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NEW LOW COST 
TV TELESCOPING 

NA 
SUPPORT 

Pat. Applied For 

Wincharger . . . pioneer in guyed 
tower, presents a new design in 
HIGH QUALITY, RUGGED,DUR-
ABLE TV Antenna Support Masts 
at a budget price. Properly guyed, 
these masts will support large an-
tenna arrays against high winds and 
heavy ice loads. 

Exclude'« 3- rouit 
SAFETY CLAMPING RING 

In a sniuutner guy-

ing surface, provide 
maximum rigidity 
against tubes twisting 
and loosening inside 
each other due to high 
winds. Aids in erecting 
a straighter mast. cLt, 

AUTOMATIC SAFETY CLIP 
Assembly Tool. Snaps 
in place with a "click", 
warning that tube has 
been pulled out as far 
as it can safely no. 
Made of heavy-gam :e 
spring steel wire. Ths 
is an exclusive Win-
charger safety feature. 

A WINCHARGER BASE FOR 
EVERY TYPE ROOF 

Hinged Foot for flat 
and sloping roofs. 

Ridge Straddler ... tor 
use on broad or ridged 
roofs, such as tile, etc. 

Ridge Straps . . A 
simple mounting 
where there is no ridge 
roll to bridge. 

5de lopiciIAL;.GER_. 
SAFETY and FASTER, 
EASIER INSTALLATION. 

WiNCHARGER 

TELESCOPING TV 
NTENNA SUPPORT 

MASTS 
Order now from your jobber— 
or write for complete details 

WINCHARGER 
CORPORATION 
SIOUX CITY 2. IOWA 

Corner 
nd t.ctors for 

Oct. 51 108 

DATE PAGE co 
Nov. 52 32 

Folded horn Feb. 52 Ill 
Ploster, French 
Eggshell diaphragm for Oct. 52 51 

Aug. 52 41 TRAINING 
lonophone Nov. 51 44 
Circuitry for lonophone Dec. 51 33 FOR BETTER Kamm,» v 

Mixer, cathode follower Nov. 51 40 SERVICE JOBS 
Mobile demonstratioi unit Oct. 52 50 
Musical instruments, electronic 

Baldwin organ Nov. 51 60 
Dec. 51 30 
Jan. 52 76 
Mar. 52 38 
Sep. 52 48 
Oct. 51 44 
Apr. 52 32 
Jun. 52 44 
Jul. 52 48 
Aug. 52 44 

Solovox May 52 56 
Noise Neutralizer—See Fiction 
Noise suppressors, automatic Nov. 51 106 
Oscillators—See Audio Signal Generators 
Output meter Nov. 51 108 
Phonograph 

Oscillator, FM Nov. 52 37 
Records, playback curves Mar. 52 42 
Improved fidelity for Dec. 52 34 

portable 
Quality factors in Dec. 51 24 
Recorders, tape Oct. 52 52 

Mechanical maintenance Sep. 52 51 
Professional models No,.. 52 38 

Recording 
Film-C- R tube method Apr. 52 26 
Tape Aug. 52 38 

Reverberator, artificial Jul. 52 51 
Sates demonstration room Aug. 52 36 
Signal generators 
41- 10,000-cycle, R-C Dec. 51 93 
Beat-frequency Nov. 52 54 
Calibrating Nov. 52 30 
Square-wave Aug. 52 72 
With calibrated output Nov. 51 34 

Vacuum-tube voltmeters 
Sensitive 
Uses 

Volume expander 

Consonnata 
Construction hints 
Hammond organ 
Lowrey Organo 
Mins4all organ 

Waveform analysis 

Blasting caps, radio detonation 
Bismuth magnetic phenomena 
BROADCASTING AND 
COMMUNICATIONS 

Maintaining two-way rodio 

Studio equipment, operation 

TV news program 

Oct. 52 
Jan. 52 
Oct. 51 
Jun. 52 
Feb. 52 

74 
105 
103 
92 
46 

of Dec. 52 49 
Nov. 51 41 

Mar. 52 46 

Apr. 52 70 
Feb. 52 52 
Mar. 52 54 
Sep. 52 61 

Carrier-current telephone system Nov. 51 78 
Cathode followers Sep. 52 72 
Codan—See Receivers 
COMPUTERS 

Counter, flip-flop Nov. 52 58 
Mechanical squirrel Dec. 51 46 
SEAC Oct. 51 43 

CONSTRUCTION—See also 
Individual heads, Receivers, etc. 

Chassis, breadboard, May 52 94 
experimental 

Screen- metal Nov. 52 92 
CONVERSIONS, LARGE-SCREEN TV 

Details Mar, 52 
Last word on Aug. 52 

Sep. 52 
Jan. 52 
May 52 
Oct. 52 

Oct. 51 68 
Mar. 52 62 

630 to 17 inches 
RCA 9T-270 
Set with r.f. power supply 

Crossover networks—See Audio 
CRYSTAL DIODES 

In ring modulator 
Photodiodes 

24 
26 
34 
56 
36 
33 
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MPLETE 

3 MONTHS TO PAY 

Let these two great new Ghirardi training books 
teach yen to handle all types of AM. FM and TV 
service jobs by approved professional methods—and 
watch ?paw- efficiency and earnings soar! 
completely modern, prof mety illustrated and 

written so you eau easily understand every word, 
these books pave the way to fast, accurate service 
on any type of home radio-TV-electronic equip-
merit ever made_ Each book is brand new. Each 
couvains tfe latest data on the latest methods and 

equipment—NOT a re- hash of old-out-of-date 
material Each is co-authored by A. A. Ghirardi 
whose famous RADIO PHYSICS COURSE and 
MODERN RADIO SERVICING were, for 20 years. 
mole wideiy used for military, school and home 
study training than any other books of their type! 

THE NEW Ghirardi 
RADIO-W SERVICE LIBRARY 

Almost 15C0 pages and over 800 clear illastrations show 
steu-by-steti how to handle every phase of modern trouble-
shooting mad servicing. 

1—Radio and Television Receiver 

TROUBLESHOOTING & REPAIR 
A comply ie guide to profitabie professional methods. Fie 

the noviee, It is a comprehensive training course. For the 
experienced serviceman. It is a quick way to "'brush up' 
on specific . 00s, to develop improved techniques or to liait 
fast answers to puzzling sonic° problems. Includes in-

-step-by-step- servte charts, no pages, 47 
illus., price separately $ 11.75. 

2—Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This 669 page udorne is the ideal guide tor servicemin 

who realize it paye to know what really makes modern 
radio-TV receivers -tick" and why. Gives a complete ur-
derslanding haiic circuits and circuit variations; hou 
to recognize them at a glance; how to ellininate guesswork 
and useless lesting. 417 illus. Price separately $ 6. 

New low price. .. easy terms 
If broken . tito lesson form and sent to you ai a "course- , 

you'd regard these two great books as a bargain at $50 or 
more! Together. tnev form a complyte modern servicing 
library to hair you work faster and more prortably. Com-
pletely indexed so vou can look up needed faiea in a Jiffy. 

Ender thi- new offer, you save 75e on the price of the 
two books—and have the privilege of paying in easy in-
stallments e-hile you use them! No lessons to wait for. 

10- DAY EXAMINATION PRIVILEGE 

Dept. RE- 13, Rinehart Books, Inc., 
I rehnieal 
232 Madison Ave., New York 16, N. Y.. 

s_end me GHIRARDCS NEW UsVOL, SERVICE 
1,11tRARY. 1 enclose $3 and will send you $3 a month 
tor three months until the total price of only $12 toi 
plo a few cents postage is said. It is understood I 
may read the books for 10 days. Thin, if not satisfae-
torn: I will return them postage paid and you agree to 
blond my- $3 an I cancel the remaining installments 
litiroks shirrs-2cl pop:mid If full remittance accompanies 
'bier. Hams te-turn privilege.) 

Nam •  

Address  

City, Zone. State  

Empinyer's Name & Address  

ce(; TSWF ff. 5..1.—$ 13 .00 ease, only. Same 
10-day return privilege unth money refunded. 

JANUARY, 1 9F3 
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ORIGINAL REPLACEMENT 

which transformer 
is the RAM? 

If you can't tell any difference between the original and replacement flybacks these 
days, there's good reason. They're TWINS—they're BOTH RAMS! 

Yes, the great majority of famous TV set manufacturers order their original 
flyback: built to their own specifications by RAM. They know that a RAM-built 
original surpasses their every quality and performance standard. 
Under the special RAM twin-transformer manufacturing technique, in most instances 
the originals destined for the TV set maker and the replacements destined for the 
RAM-brand ono your jobber's shelf are both made at exactly the same time, during 
the identical proauction runl 

That's why you can be certain-9 times out of 10—that a RAM-brand 
replacement is the best replacement, for highest efficiency and durability. And that's 
why RAM components are lowest-priced in the industry, for highest profits for you. 

ONLY RAM manufactures 29 types of transformers, 10 types of deflection yokes and 
15 types of linearity and width coils—the industry's most complete, most 
diversified sweep replacement line. See them at your local distributor. 

RAM 1953-edition Replacement & Conversion Manual—over 5000 sweep 
component listings— most complete in the industry. Write Dept. RE- 1. FREE! 

Izo, ELECTRONICS SALES CO. 
IRVINGTON-ON-HUDSON, N. Y. 

TEST- PATTERN TESTED COMPONENTS FOR TV 

MODEL 108 
POWER SUPPLY 

(Pocket Size, same as 
aDove). used in con-
àonction with Cathette 
CRT Tester, permits 
tqsting of Picture 
'Sub. in carton! 

net, $19.95 

\R 

• Patented 

"CATIIETTE" 
is the ONLY CRT tester* 

that checks ALL the following: 

• HIGH VOLTAGE BREAKDOWN 

• BEAM CURRENT MEASUREMENT 

• ELECTRON GUN CONDUCTANCE 

• SHORTS BETWEEN ANY 
ELEM ENTS 

Ask to see this INDISPENSABLE 
new tool at your nearest jobber. 
You'll agree that it's a MUST for 
every TV Serviceman to-
day! MODEL 106 "CA- )2995 
TH ETTE" CRT Tester, net 

Check these additional patented features: 

• Checks gas between elemento In Elec-
tron Gun 

• Checks gas between High Voltage 
Anode and Electron Gun 

• Checks conductance between Cathode. 
Control Grid. and Screen Grid 

• Checks Plament eontinuity 
• Checks high voltage on Anode 
• Cheeks Screen to Control Grid voltage 

from set 
• Checks Control Grid to Cathode voltage 

from set 

Send NOW for yo, copy of our com-
plete new catalog, illustrating and de-
scribing the above equipment, as well 
as all other OAK R1OOR TV Test Instru-
ments. 
Cable Address: " UNIONTEX•• N. Y. 

• Checks leakage 
• Tests and positions Ion Trap 
• Checks brightness control voltage 
• Easy- to- read calibrated DC Voltage 

scales ( 0-500V. 0-15KV) 
• Easy-to- read tube test scales 
• Supplied with duo-decal plug and 

socket. ( Special adaptors available as 
accessories) 

• Pocket size: 5V, a 37/a o 21/4 . ShPII. 
WI. 3 lbs. 

OAK RIDGE PRODUCTS' Dept. RE- I 
' 92-15 172nd St , Jamaica. N. Y. 
I Please send ycoeur tocomplete new OAK RIDGE I 
Catalog at on 

OAK RIDGE PRODUCTS Name  

92-1 5 1 72nd Street • Jamaica, N. Y. I Address  

Mfg. Div. of VIDEO TELEVISION INC. City  State  

Replacing tubes with Oct. 51 60 
Crystals, quartz, calibrating Apr. 52 57 

D 
DIATHERMY—See Electronics 
DISTORTION—See Audio 

E 
EDITORIALS 

Service Technicians' Evolution 
Radio- Electronic Giant 
Is the Vacuum Tube Doomed? 
Television at the Crossroads 
Television Servicing 
Microwave Evolution 
Anti- Collision Cors 
Go Electronic, Young Man! 
1,945 New Television Stations 
53 Million TV Sets by 1960 
Electronic Brains 
Status of European Television 
Our Electronic Universe 
Magnetic Tape TV Recording 
How to Enter the Electronic 

Industry 
ELECTRONICS—See also 
Industrial Electronics 

Bismuth in magnetic fields 
Cosmotron 
Counting rate instrument 
Door controller, automatic 
Flasher, saturated-core 
Garage door opener 
Magnetic amplifiers 
Medical—See also Ultrasonics 

Diathermy machine Sep. 5 
Reloxacisor Nov. 5 

Organs, electronic—See Audio 
Rain detector Apr. 5 
Tachometer, Rotalyzer Dec. 5 
Timer, long- interval Jan. 5 
Timer, radio, long-period Aug. 5 
Switch, sound-operated Apr. 5 

Oct. 51 
Nov. 51 
Dec. 51 
Jan. 52 
Feb. 52 
Mar. 52 
Apr. 52 
May 52 
Jun. 52 
Jul. 52 
Aug. 52 
Sep. 52 
Oct. 52 
Nov. 52 
Dec. 52 

21 
23 
23 
25 
21 
21 
25 
.29 
25 
25 
21 
27 
29 
29 
29 

Nov. 51 41 
Oct. 52 44 
Jon. 52 125 
Jul. 52 55 
Dec. 52 62 
Oct. 51 50 
Jun. 52 56 

2 58 
2 49 

2 
2 
2 
2 
2 

62 
75 
119 
48 
36 

FICTION 
Noise Neutralizer Apr. 52 52 
Pedro and the Incentive Plan Mar. 52 32 
The Pest Jul. 52 42 
The Toughest Customer Jan. 52 44 

FREQUENCY 
Divider Oct. 51 78 
Meters—See Measurements 
Spotter, crystal Jun. 52 51 

FREQUENCY MODULATION 
British test results Feb. 53 49 
Receivers 
Gated-beam discriminators, Oct. 52 72 

aligning 
G 

Glow-lamp applications 

INDUSTRIAL ELECTRONICS 
Flame control 
Hammer, electronic 
Painting, electrostatic 
Precipitator, electrostatic 
Precipitators, inexpensive 
Recorder, Servograph 

INTERCOMS—See Audio 

LOUDSPEAKERS—See Audio 

May 52 82 

Feb. 52 58 
Apr. 52 76 
May 52 66 
Jan. 52 121 
Aug. 52 35 
Aug. 52 50 

Magnetic phenomena ( bismuth Nov. 51 41 
wire) 

Mathematics, Boolean algebra Dec. 51 46 
In electronic design Feb. 52 55 

MEASUREMENTS AND METERS 
Audio—See Audio 
Capacitance checker Apr. 52 44 
Meters—See also Audio 

Application in home-built Oct. 51 34 
instruments 

Brightness Jul. 52 102 
Field-strength, television Dec. 51 92 
Frequency, 0-50 kc Feb. 52 25 
Grid-dip Sep. 52 112 
Milliampere, multironge Apr. 52 37 
Multimeter, electronic Sep. 52 57 

RADIO- ELECTRONICS 
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Anode 
enriNstOno 

r R-33 3 ft 

t 

Enc. Incited 

Non- Breakable 

molded Ende 

(03 

THE Ploired.kclacti 
LINE OF 

CRT 
EXTENSIONS 

ARES SERVICING EASIER 

o o 
II Ms 

CS- 33 3 f I 

h.-hostler 
One moctel for both 
Elect 00000 tiC 

troe•p•lic 
UT'S. 

10 

I\ 
Yoke 

• tr. t " 4., 

à • f, .40 • 

CR-55  3 ft 

CR-55-6 6 ft 

Nor itis y 

1.3.1dt et tchei 

For Securi ty 

Booklet on lc 
Inter. fertrice. 
Just or te. 

J.L.EMALIS. 

GREYLOCK 
1953 CATALOG 

AN ESSENTIAL 
BUYING GUICE 
for every RADIO 
8É TV SERVICEMAN! 
featuring: 

• GREYLOCK TUBES, at new low prices! 

• STANDARD BRAND TUBES, tremendous values! 

IA COMPLETE STOCKS OF STANDARD BRAND LINES 
including: 

lackson 
TMC 
Oak Ridge 

MARDWARE. IOUS 

ICA 
Nebo 
iackson Irons 
%nips Guns 
Atelite 
Eby 

IMES 

'toward Sams 
Oder 
Coyne 
Editors I Engineers 

RADIOS. SOUND 
EQUIPMENT 

Pent= 
Bogen Challenger 
Atlas Sound 
Steelman Phones 
Gen'l Industries 
E‘suire Clock Radio 

GREYLOCK 

OMER TOP IRANDS 
C-D Vibrafors, Conreriat 
Anrenna Rotator, 

Merit Transformers. 
Sprague Condensen 
Stanwyck Cods 
GE lamps 

RSAlhe:S: :A nniken tiren:aPsdhl:nilecsce.soties 
.flectroyoice 
Burgess Batteries 
Odom Nichols Sped",  
Regency Boosters  

E ECTRON1CS SUPPLY CO 
115 liberty St., N. Y.6 

Phone BE. 10224 • 

I GREYLOCK ELECTRONICS Dept. C- I 
115 Liberty St., N. Y. 6 

Send FREE Catalog #200 at once to 

III Name  

IAddress .......... ..... _ -   ....... 

City   State........- . _ 
MOODS III ........... 

Multitest 
Ohm, Edison-effect type 
Ohm, open-scale 
Volt, r.f., sensitive 
V.t.v.m., audio 
V.t.v.m. low-cost 

MOBILE RADIO 
Base transmitters, remote 

control of 
Equipment, maintenance 
Interference suppression in 
Maintaining two-way 
Servicing two-way 
Servicing, universal tester for 
V.t.v.m. in 
TV service unit Oct. 51 22 

Model control, plane Jun. 52 48 
MUSICAL INSTRUMENTS, ELECTRONIC— 

See Audio 

O 

Mar. 52 44 
Jun. 52 76 
Oct. 52 124 
Mar. 52 95 
Oct. 52 74 
Dec. 52 46 

Nov. 52 86 

Oct. 51 84 
Sep. 52 62 
Mar.52 46 
Apr, 52 70 
Nov. 51 90 
Jan. 52 105 

ORGANS, ELECTRONIC—See Audio 
OSCILLATORS 
Audio—See Audio 
Harmonic, crystal-controlled Dec. 51 50 
Transistor, crystal- controlled Apr. 52 56 
Variable-frequency—See Amateur 

Output meter—See Audio; Meters 

Photodiode, subminiature 
POWER SUPPLIES 

4-kv 
Regulated 

250-400-volt, 150-ma 
300-volt, 200- ma 

Vibrator circuits 
Voltage regulation 

Of r.f. supply 
Production-type tube checker 

Radio control, n odel plane 
Reactance 
RECEIVERS—See also Amateur 

Fixed-tune broadcast ( ROK) 
One-tube 
Three-tube, superheterodyne 
A.g.c. for, suppressor type 
Bandspread circuits 
Battery, power conservation 
Codon circuits for 
Communications 

B.f.o. trouble in 
Variable-selectivity if, for 

Crystal 
Miniature, superregenerative, 

Aircall 
Motorola plated chassis 
Pilot light addition to 
Push-button tuner for 
Regenerative bondswitching 
S- meter for 
Sc:Jech circuit for 
WWV 

RECORDERS—See Audio 
Rejuvenator, TV tube—See Tubes 
RELAYS 
Capacitance-operated, for 
window display 

Sensitive 
Sound-operated 

Resistors, making precision 

Schools, selection of 
SERVICING 

Bench for 

With swing-out panel 
Business management in 
Carrying case for 
High-voltage safety in 
Instruments for—See Measurements, Test 

Instruments 
Legal obligations of technicians Feb. 52 22 

May 52 34 

Mar. 52 62 

Dec. 51 62 

Apr. 52 66 
Aug. 52 72 
Oct. 51 56 
Nov. 51 37 
Aug. 52 47 
Sep. 52 84 
Aug. 52 32 

Jun. 52 48 
Nov .52 72 

Dec. 52. 78 
Feb. 52 78 
Nov. 51 107 
Apr. 52 55 
Oct. 52 55 
Jun. 52 38 
Feb. 52 32 
Feb. 52 86 
Jul. 52 41 
Oct. 51 102 
Mar.52 83 
Oct. 52 102 
Oct. 51 74 

Dec. 52 44 
Oct. 52 70 
Jul. 52 52 
Sep. 52 56 
Jun. 52 45 
Jan. 52 145 
Jul. 52 58 

Oct. 51 38 

Sep. 52 57 
Mar. 52 97 
Oct. 52 122 

Jul. 52 59 

Feb. 52 30 
Mar.52 49 
Apr. 52 41 
Oct. 51 39 
Sep. 52 47 
Dec. 51 38 
Oct. 52 38 

The Improved Deluxe 

TELEVISION 
Service Light! 

Now... with complete 
swivel for better 
lighting and easier 
servicing! 
EVERY SERVICEMAN, experi-
menter, model-maker needs this 
handy item. No need to work in 
the dark . . . ample light is pro-
vided by a 71/2  watt, 110 volt 
bulb that remains cool at all 
times. 

Scientifically-designed, unbreak-
able aluminum reflector directs 
maximum light to point of work 
. . . A REAL TIME AND LABOR 
SAVER. 

Wide opelirg spring clamp will 
hold firmly tc. sides of whe .  
it is attached to inside of TV 
cabinet. Rubber covering on 
clamp prevents scratching or 
marring of surface. Both hands 
ere free to work with this service 
aid . . HANDIER THAN A 
FLASHLIGHT. 

Carried by leading jobbers! 

Have you seen our other TV ser-
vice aids . . "TV Service Cord" 
and "TV Picture Tube Extension 
Cable"? 

We manufacture cord sets 
and cables to government 
and civilian specifications. e 

WIRE & SUPPLY CO. 
200 Irving Perk Road • Chicago 18, III. 

-National chsltributors and warehouse 
for A'slACONDA deoshworh television 

old radio, wires and cables -

JANUARY, 1953 



172 Miscellany 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
se 

• 
• 
• 
• 

•• 
• 
• 

••• All 
• 
: CABINETS 

MADE IN 
• 

:MATTISON'S 
OWN 

: CABINET 
FACTORY! 

Amazing Performance! 

MATTISON 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

SILVER ROCKET 630 • CHASSIS ••  with TUNEABLE • • 
• 
• 

BUILT-IN BOOSTER 
for Better DX Reception 

• 
Featuring NEW CASCODE TUNER 
made for UHF interchangeable e 

tuning strips and 70° COSINE YOKE • 
• Tube 

Complement: 
28 tubes 
3 rectifiers 
1 CRT 

32 

All Channel .) Booster 
• Broad band single knob control pre-amplifler 

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 breathtakirg designs that blend per. 
fectly in any setting, t-aditional or modern. 

The BERKSHIRE 21" 
Genuine Mahogany. Deeply Paneled l!'e" thick 
doors. Crotch Mahogany design and Hi- light 
shading throughout. Illuminated channel selector. 
Chassis is side mounted. Dimensions: height 40'. 
width 32 , ". depth 23',x". 

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 port-
folio, explaining the "UNASSEMBLED 
PLAN" and "$ 1,000,000 FLOOR PLAN." 

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! 

Manufactured with integrity 

:Mattison Television & Radio Corp 
10 West 181st St., Dept. RE, N. Y. 53, N.Y. 

• 

DATE PAGE 

Mobile equipment—See Mobile 
Nuisance call elimination Oct. 52 40 

Receivers 
Auto radios 
Dummy antenna for 
Gated-beam discriminators 

in 
Load meter use 
Midget 

Old, rejuvenation of 
Pilot light servicing 
Oscillators 
Squeals 
Tuning wand use 

Rolling table for 
Service-aid instrument 
Small shop advantages 
Speaker, universal 
Substitution box for 

May 52 
Jun. 52 
Oct. 52 

Jul. 52 
Mar. 52 
Jul. 52 
Dec. 51 
Oct. 52 
Mar. 52 
Sep. 52 
Sep. 52 
May 52 
Mar. 52 
Aug. 52 
Oct. 52 
Aug. 52 

Television receivers 
Control troubles Mar. 52 

Brightness Apr. 52 
Diagnosis of picture faults Jul. 52 
Fix- It books Mar. 52 
Flyback squeal Jul. 52 
Hard-to-find troubles Jun. 52 
High-voltage circuits May 52 
Horizontal locks Jan. 52 
In customer's home Mar. 52 
Intercarrier buzz elimination Oct. 51 
Mobile shop Oct. 51 
Picture tube replacement Jon. 52 

chart 
TV receiver as signal tracer Nov. 52 
Vertical sync instability Oct. 51 
With simple instruments Apr. 52 

May 52 
Wheelchair shop Feb. 52 

SIGNAL GENERATORS—See Test 
Instruments: Audio 

TAPE RECORDERS—See Audio 
TELEVISION 

Antennas—See also Antennas 
Balancer for 
V.h.f.—u.h.f. 
Coupler, multi-antenna 
Design formulas 
Installation, indoor antennes 
Manufacturer directory 
Safe installation of 

Master systems 
Distribution amplifier 

Transmission line tuner 
U.h.f. 
Ultra 0-Tee 

Boosters 
Chain amplifier 
Commercial model list 
Single-channel, low-band 

Circuits, new 1952 
For fringe reception 

Dx, 1951 summary 
Eidophor system 
Eyestrain reduction 
Ghost analysis 

Interference 
Filter for 
If. 
From police transmitters 

Military instruction with 
Motion- picture theater use 
Network map 
Prospects 

Receivers 
630-type 

Sound improvement in 
Screen size increase 

Appearance improvement 

Color 
CBS-Columbia 

Conversion to 

Nov. 
Oct. 
Sep. 
Jun. 
Feb. 
Jan. 
Jan. 
Jun. 
Jan. 
Jon. 
Sep. 
Jon. 
Sep. 

52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

Feb. 52 
Jan. 52 
Aug. 52 
Jan. 52 
Apr. 52 
Jon. 52 
Oct. 52 
Sep. 52 
Apr. 52 

Jul. 52 
May 52 
Feb. 52 
Oct. 51 
Jan. 52 
Mor. 52 
Jan. 52 
Jan. 52 
May 52 

Dec. 51 
Jan. 52 
Jun. 52 

47 

35 
72 

35 
92 
40 
40 
70 
43 
46 
43 
52 
28 
34 
49 
33 

30 
48 
30 
51 
28 
28 
42 
50 
48 
24 
22 
58 

44 
30 
38 
48 
28 

48 
84 
54 
82 
37 
60 
116 
34 
47 
54 
42 
34 
66 

62 
62 
25 
30 
46 
40 
34 
32 
45 

34 
44 
40 
29 
43 
22 
28 
26 
30 

43 
56 
26 

Nov. 51 24 
Oct. 51 26 

The WISE, 

* 26 fewer element connections 

* 8 integral elements vs. 40 

* Pre-assembled— Quick rigtime 

* Extra heavy— all aluminum 

* Amazing reception to 150 miles 

The Skyline foldable colinear antenna 

possesses higher gain with respect to 

signal strength because the elements 

are integral! 

No joss of signal strength through a 

multiplicity of mechanical connections. 

Only the Skyline continues to maintain 

high gain in relatior to signal strength 

over an indefinite period of time. 

The Skyline cotinear antenna, with its 

new engineering developments, is fast 

replacing all other types in fringe areas. 

SEE TOUR FOCAL HAM FOR MORE INFORMATION 

SKYLINE MFG.CO. 
145.8C4 East 17th Street 

Cleveland 14, Ohio 

TELEVISION 
Big demand for graduates 

LS. DEGREE IN 27 MONTHS in radio including 
TV engineering—VHF, UHF, AM and FM. Students 
use over $ 100,000 worth of equipment including 2 
large commercial type transmitters in new TV lab. 
Intense specialized course includes strong basis in 
mathematics, science and advanced design in 
radio and TV. 
Hundreds of young men each year are earning engi-
neering degrees in thin recognized institution. Start 
any qua-ter. Many earn a major part of expenses 
in this industrial center. Low tuition. Competent in-
struction Thorough, intense, practico.; program. 
Also B.S. DEGREE IN 27 MO. ; n Aeronautical. 
Chemical, Civil. Electrical ard Mechanical Eng:-
nearing G.I. Gov't approved. Enter March, June, 
Sept., Dec. Free catalog. ENROLL NOW 

INDIANA TECHNICAL COLLEGE 
1713 E. Washington Blvd., Fort Wayne 2, Indiana 

RADIO•ELECTRONICS 
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DATE 

Commercia l model directory Jan. 
Fringe-area performance of Jan. 
If. amplifiers, 44-mc Jon. 
Ion burns on picture tubes Feb. 
Power supply, convers:on to Oct. 

flyback 
RCA 9T-270, screen size May 52 36 

increase 
Remote controls for 
Retrace blanking in 
Sales, home trials 
Screen size increase 

Servicing—See Servicing 
U.h.f. Converters 

Uhf. Reception 
Studios 

Equipment operation Feb. 52 52 
Mor. 52 54 

TEST EQUIPMENT—See also Meters, Audio 
Battery instruments, monitoring Jun. 52 38 
Crosshatch generator, Nov. 52 52 

Telepocket 
Frequency spolter, crystal Jun. 52 51 
Multitube checker Aug. 52 32 
Picture tube analyzer Oct. 52 36 
Probe, compensated, for scope Oct. 51 106 
Service combination instrument Mar. 52 28 

Jul. 52 36 
May 52 53 

Signal generators (audio—See Audio) 
Multi- unit Jan. 52 98 

Oct. 51 32 Multivibrotor type 
Signal tracer, aynamic Jun. 52 40 
Synchroscope conversion Oct. 52 124 
Tester for mobile use Nov. 51 90 

THEORY 
Electronic flame Dec. 52 42 
Filter design Nov. 51 54 
Reactance Nov. 52 72 
Rectification with translator Jul. 52 61 

circuits 
Transmission lines 

A.c., simplified Oct. 52 76 
Audio, constant-voltage Feb. 52 44 

Tuned circuits, resistance- May 52 61 
odio sted 

AUDIO TRANSFORMERS Apr. 52 54 
Vonoble' - e, uses Mar. 52 53 

TRANSISTORS 
Amplifier circuits Dec. 51 56 
Circuit design Oct. 51 64 
Future of Jul. 52 26 
Oscillators, crystal- controlled Apr. 52 56 
Sawtooth oscillator Nov. 52 50 

TRANSMITTERS—See also Amateur 
150- kw, Daventry Mar. 52 58 
Marine, crystal-controlled Nov. 51 Ill 
Remote control tor Nov. 52 86 

TUBES 
2050 May 52 64 
E..13N6, circuits for Dec. 51 37 
Cathode-ray 
Checker Oct. 52 36 

Ion burns in • Feb. 52 34 
Reactivators, rejuvenators, Sep. 52 28 

testers 
Replacement guide Jan. 52 48 

Tube checker for 10 tubes Aug. 52 32 
Replacement ana substitution Oct. 51 36 
Thyratron, battery-operated Sep. 52 80 

TV1—See Television interference 

PAGE 

52 65 
52 ,̀. 8 
52 38 
52 34 
52 33 

Nov. 51 28 
Sep. 52 38 
Aug. 52 22 
Mar. 52 24 
Aug. 52 26 
Sep. 52 34 

Oct. 52 30 
Dec. 52 36 
Jan. 52 36 

U 
ULTRASONICS 

Bird removal by 
Medical applications 
Correspondence on 

V 

Nov. 51 52 
Nov. 51 46 
Feb. 52 123 

Vibrators—See Power supplies 
Volume expanders—See Audio 
Voltage regulators—See Power supplies 

Wire table use Joe. 52 117 
END 

Sorry] lack 

  CIOSeel I LYJ r 

:1 7 C-D has solved TV 

electrolytic replacement 

problems with 

their new 
FREE 

television capacitor replacement guide 

listing 

Just off the press! Do you have your copy? 
Available only at your local Cornell-Dubilier 
authorized jobber. For one nearest to you see 
your local classified telephone directory, or 
write to Dept. RC13, Jobber Division, Cornell-

Dubilier Electric Corporation, So. Plainfield, N.J. 

Per It 111, 

t -air" 
Etle, e 
wee- - I it 

1,192 MODELS, 76 MANUFACTURERS, 

390 CAPACITORS AND COMBINATIONS 

431 CAPACITOR SPECIFICATIONS 

ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS 

OTHER PLANT 'S IN NEW BEDFORD, WORCESTER AND CAMBRIDGE. MASS , PROVIDENCE R I 

INCIANAPOLIS. NO.. FUQUA ,/ SPRINGS. N C. SUBSIDIARY. THE RADIART CORP.. CLEVELAND, O. 

TRAIN AT HOME 

ELECTRONIC DRAFTSMAN 
Many Electronic Draftsmen needed im-

mediately by defense agencies and con-

tractors. Excellent pay. Pioneer radio engi-

neer offers an original and exceptionally 

high class correspondence course to qual-

ified ambitious young men and women. 

Details free. 

CHARLES ROLAND LEUTZ 
P.O. Box 368. Silver Spring, Maryland 

BATTERY RECORDER 
WALK1E-RECORDALL 
C.1111.1,111.... permanent. accurate. indexed recording 
at only 5e per hr. Instantane.eus. Pet-Mane:II pia,-
hock. Plc.. up sound up to 60 ft. Records confer-
ences. lectures. dictation. 2-way phone A sales talks: 
Whlie walking, riding or flying. Records in closed 
hulefeaSe with i'hidden mike"! Write for details. 

MILES REPRODUCER CO., INC. 
812 BROADWAY Dept. RE• I NEW YORK 3 N Y 

lEvery RADIOMAN Every "" cd 'How to Sim. 
can use these plify Radio Re-

pairs" is pack. 
SERVICE HINTS! eel with on-the-

bench,practical 
Veluelde Menus' id.as. 

rolan, no rdaication. 

FEILER ENGINEERING CO., Dept. 1 RC3-1 
8026 N. Monticello Aye., Skokie, III. ( Suburb of Chicago) 

JANUARY, 1953 
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CASE X 

meet 85% 
of your 

replacement 
needs zlith 

these TRIAD 
Television 
Components 

There are 23 Triad Television Replace-
ment items listed below. 
They will take care cf 
85% of your service 
needs. -Always keep a 
supply on hand. They 
eliminate excessive in-
ventories, speed servicing 
and simplify reordering. 
Your Triad jobber carries 
them in stock. Call him 
today. 

OM/ 

laire 

Y-12 

DEFLECTION YOKES: 

Y-11 Y-19 
Y-12 Y-20 
f-17 

( 

TYPE P 

HORIZONTAL OUTPUTS: 
(Flybacks) 

D-1 
D-11 
0-14 

0-15 
DA-20 

VERTICAL BLOCKING 
OSCILLATORS: 

A-97X A-97Y 
A-97K 

CASE Y 

FILTER CHOKES: 

C-11X C-21X 
C-13X C-23X 
C-17X 

VERTICAL OUTPUTS: 

A-99X A-103X 
A- 101U A-107X 
A-102X 

Write for Catalogs TR-52B and TV-52B 

inb 

TRANSFORMER MFG CO 

ig 

4055 Redwood Ave., Venice, California 

THE FUND TOPS $10,000 

We continue to receive encouraging 
reports from Herschel Thomason, radio 
technician of Magnolia, Arkansas, on 
the progress of his four-year-old son, 
Freddie, who, as most of our readers 
know, was born without arms or legs. 
Freddie's courage and patience seem 
unending, and his father's latest letter 
tells us that he "is walking better every 
day, although he still needs a little help 
for his forward motion. We feel sure 
that when his legs are readjusted he 
will be able to walk over any level 
surface by himself." 
And there, in the word "readjusted," 

we have the crux of the matter-the 
main concern of the Help-Freddie-Walk 
Fund. For not only will Freddie be al-
ways dependent upon mechanical de-
vices for the simplest acts that we more 
fortunate ones take so for granted, but 
for many, many years these appliances 
will have to be constantly adjusted and 
readjusted to meet Freddie's growing 
needs. 
Although the Fund has reached a 

grand total of over $10,000, many more 
thousands of dollars will be needed be-
fore we can consider our job well-done. 
We are most appreciative of the enthu-
siastic response from our readers dur-
ing the past three years, and ask only 
that it be continued. At this time we 
would like to make special mention of a 
contribution of $2.00 received from the 
Signal Corps Inspection Office, Hi-Q 
Division, Aerovox Corp., Olean, New 
York. 
We urge each and every reader to 

"start the New Year right" by sending 
in a contribution-large or small-to 
this worthy cause. Make all checks, 
money orders, etc., payable to Herschel 
Thomason. Address all letters to 
HELP-FREDDIE-WALK FUND 
c/o RADIO-ELECTRONICS Magazine 

25 West Broadway 
New York 7, New York 

FAMILY CIRCLE CONTRIBUTIONS 
Balance as of October 20, 1952  $ 571.50 
FAMILY CIRCLE Contributions as of 
November 17, 1952  $ 571.50 
RADIO-ELECTRONICS CONTRIBUTIONS 

Balance as of October 20, 1952  $9,571.47 
Anonymous, Cambridge, Mass.  1.00 
Arthur Chretien, Methuen, Mass. . 1.00 
Joseph T. Corrigan, New York, N. Y. 5.00 
Vernon C. DeWerff, Morrisonville, 

Illinois   5.00 
Alvin J. Jacobson, Williston, N. Dakota 2.00 
Mr. & Mrs. Thos. F. Maloney, Arling-

ton, Virginia   3.00 
Clodovaldo Rossetto, Sao Paulo, Brazil 1.00 
Signal Corps Inspection Office, Hi-Q 

Division, Aerovox Corp., Olean, 
New York  2.00 

RADIO-ELECTRONICS Contributions 
as of November 17, 1952  $9,591.47 

FAMILY CIRCLE Contributions ..  571.50 
TOTAL CONTRIBUTIONS cs of No-
vember 17, 1952  $10,162,97 

PLATT BEST BUYS! 
WELL KNOWN MAKE 

VTVM 
41/2 " meter with adjustable pointer 
to zero center for TV & FM din. 
crimlnator alignment. AC.DC Ranges: 
0-5/10 ,100/500/1000 V. 5 Rests- 
tance Ranges: . 2 ohms-- 1000 mega, 
DB scale for audio and gain measure-
ments. Completely wired & tested- 
ready fur use-SPECIAL 
WHILE THEY LAST! .... • • 534.95 

LW 
4 IN& 4-
;0,4'. 
,0 . ¡I. 

Q. Z R 

TUBES 
11322 ..._. 890 
1B23 •. 53.75 
2822  Aft< 
2C22  I4e 
2C28  09e 
2C2(iA .._ 09e 
3822 ..$1.19 
3C24 ..• • 98e 
31/8  39e 
3DP1 • • 91.79 
7C4  39e 
10Y  19e 
12KSY  39c 
I5R  39e 
39/44  29e 

BRAND NEWI 
JANI BOXED! 
101,11 .... 49c 
11413 .... 29c 
215A .. •. 09c 
221A . • .. 29c 
304TH . 55.95 
310A .... 29e 
37IB .... 290 
388A .. - . 59e 
47IA .. 51.19 
532A • . S1.19 
722A .... 99c 
80IA .... 19c 
826  39e 
841  29e 
843  17e 

TUBES 
86.1 ... 
954   
1818 
1619 
1825 
1628 
1629 
7193 
9002 
900e 
E114, 
RK34 
VR92 
VT127 

19, 
13, 

...49e 

...19c 

...29c 

...19c 

...22c 
• • • 19e 
...Inc 

....1ft 
....ft 

.... 99e 

....I4c 
...15c 

ELECTRIC 

For Rural 
Steamers, 

u. S. NAVY Type 
ment is designed 
satne nmuler as, 
familiar acoustic 
Unit ( which c lllll 
a single ass.nbly,, 
cally amplifies the 
section of the 
signal to the reproducer 
charging the self•contained 
able amplifier. BRAND 
DEMONSTRATION 
PLATT'S STORES   

MEGAPHONE SYSTEM 

ffl 
• . 

°quilt-
the 
the 

In 
electri-

t•e• re• 
port-

5 si.l'e ' 

• 

Areas. Hotels, Commercial 
Ball Parks. Etc. 

PAL- 1 LI(•ctric Megaphone 
for voice reinforcement in much 
but to a greater degree than, 
megaphone. Consists of Megaphone 

bines a microphonz and reproducer 
Portable AmplIfier which 
output signal of the microphone 

megaphone and feeds this amplified 
section. Charging Rack 

storage battery of (ht. 
NEW-A TRENIENDOUs 

GIVEN AT EITHER OF 5149.50 

_-,,.,.. 
SCR-274N 

e- ffl 

Ei] a 
USED NEw 

$49.95 
$12.95 19.95 
11.95 16.95 

29.95 
9.95 17.95 

24.95 34.95 
24.95 
29.95 

2.95 5.95 
1.95 2.75 
1.79 2.39 
2.89 3.69 

1.25 

2.69 
2.29 2.98 
2.39 3.97 

9.97 
3.95 5.95 
2.95 9.96 

1.95 

.e- .......1%. COMMAND CO 
and 

ARC-5 AII 

RECEIVERS 
BC-453-190 to 
BC-454-3 to 6 
BC-455-6 to 9 

TRANSMITTERS 
A-958-2.1 to 3 
BC- 458-5.3 to 7 
AltC5-T-19-3 to 
BC-459-7 to 9.1 
T-15 ARC 5-500 

ADDITIONAL 

BC-450 Control 
BC-151 Control Box 
BC- 442 Relay Unit 
Plugs: PL- 147, 148, 

154, 156-EACH   
Flexible Shafting 

receivers   
3 Receiver Rack   
2 Transmitter Rack   
Single Transmitter 
DM-32 Dynamotor 
DM-33 Dynamotor 
Mounts for 2 Trans. 

Rack. Modulator, 
Relay Unit 

EQUIPMENT ' 
EXI'ELLENT 

USED 
550 KC  822.95 
MC   
MC   9.95 

MC   
MC   7.95 
4 MC  
MC  

to 800 KC   

EQUIPMENT 
2.49 

Box (3 Receivers) 1.49 
(Transmitter) 1.29 
(ANTI   2.39 
151, 152, 153, 

with gear to fit 

1.79 
1.69 

Rack   
for Command Set 
for Command Set 

Rack, 3 Rec. 
& Antenna 

LIMITED QUANTITY 
COMMAND SET 11C-455-8 to 9.1 MC. Excellent, 9517e, 
completely wired-a few minor parts included require 
assembling. Instructions included. 

ONLY $6.95 
COMMAND TRANSMITTER-Navy and Ann), type-3 to 
4 MC. 75 ,-/ complete space parts-LIMITED 8.95 
QUANTITY   
..  _ 

HEADSETS 
HS-33 low Impedance with conl / 

and plug. used. fine condi- ,L.* 
tion ... ... . 52.79 1 , 

HS-23 hikk imni.dance, 'EniÀ:::D 
s r. , I ' NEW with ear pads •_•.• 4 .9 - ,sjip 

HS-33 low impedance. BRAN!» 
NEW with ear pads. cord 
and PL54 plug _._ ... ........ ....... 55.39 

HS-33-BRAND NEW-Western Electric .... 5.95 
CD-307A Cords, 6 ft. NEW . . . .... ... . 89 
14-18/U high impedance. 1ncludea Iwo re-

ceiving units   3.93 
11S-18 high impedance-used   2.491 

MINIMUM ORDER $2.00 
Immediate Deltvery-send 25o. deposit on C.O.D. 
orders. All shipments r.o.a.. N.Y.C. ( N.Y.C. resi-
dents add sales tax to your remittance.) 

PLATT ELECTRONICS CORP. 
Dept. B. 489 Broome St., N. Y. 13, N. Y. 
PHONES: WO 4-0827 and WO 4-0828 
BRANCH STORE: 159 Greenwich St., N.Y.C. 

RADIO- ELECTRONICS 



Communications 

REMOTE-CONTROL PROBLEM 

Dear Editor: 

In reply to Mr. Waelder's switching 
problem in the October issue of RADIO-
ELEcrEoNics, one solution is to mount 
chassis type a.c. outlets on the back of 
the tuner or control amplifier, and add 
an extra deck to the input-selector 
switch to feed 117-volt a.c. to each unit 
in the corresponding switch position. 
The extra deck should be well separated 
or shielded from the audio-input deck 
to minimize 60-cycle hum pickup. ( The 
switch contacts must be heavy enough 
to carry the required a.c. loads.— 
Editor) 

I have used this system for a year 
and a half in a home-built radio-phono 
combination and it has given good 
results. 

LEON CARTER 
North Charleston, S. C. 

(Mr. Waelder asked for suggestions 
on automatically turning on and off 
a.c. power to various units (such as a 
phono turntable and preamplifier, sepa-
rate AM and FM tuners, or a tape 
recorder), from an audio-control unit 
that has only a signal-input selector 
switch.—Editor) 

C. O. McProud, Editor of AUDIO Engineering, writes, 
". . I was amazed with the speed and simplicity ... 
friends marvelled at the picture quality . .." 

World's Finest TV Kit — 
Advanced For all tubes from : 6" 

to 24" • Advanced stand-
ard TURRET TUNER, 
adaptable to U.H.F. with-

out tools • Cascote R.F. amplifier stage • Keyed 
ACC circuit • Full 4 Mc band width • " Hi-
Sweep" voltage multiplier system • 3-stage 
synchronized amplifier • 3-stage video amplifier. 
Model 630024- Deluxe, (all principal comp°. 001 
tents mounted)  6159.50 .j.b. 
Model 630S24•Standard, (unassembled) 615450 w 
Complete with ail components, picture tube 
mounting bracket., speaker and all tubes (less 
Kine, wire and solder). 

High quality TV now 
Universal within reach of all. Ad-

vanced 12-channel TUR-
AC/DC KIT RET TUNER adaptable to 

U.H.F. without tools • 
Latest type hi- gain 

stagger-tuned IF system In Tech-Master ex-
clusive pre-wired Synchro-Strip • New AGC 
system • Maximum signal amplification, even 
In fringe areas • For 14" and 17" rect.tubes. 
Model 5116: Complete with set of 16 circuit 
tested tubes, hardware, instructions and pic-
ture tube mounting, brackets, (less Kine, wire 
and solder)  6116.95 

Sold by all leading Radio Parts Distributors. 

This TECHNICAL » EX is one reason 
you need this 28-page volume! 

iT'S THE 

nor«j TECHN ILOG 
The new 1952 compilation of valuable informatiun 
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. 

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!. 

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 
R'EVERBERATION   Page 23 
BAFFLING A CONE SPEAKER Page 26 

ADDRESS REQUESTS TO YOUR DISTRIBUTOR 

UNIVERSITY LOUDSPEAKERS • INC 
80 SO KENSICO AVE, WHITE PLAINS, NEW YORK 
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THE AUDIO PER OF 

ALL TRIODE HIGH QUALITY 

AUDIO AMPLIFIERS 

IS BEYOND DESCRIPTION 

terstere/aPae3 

Nine distinct positions for record playback provide complete 
bass and treble equalization for best-known recordings. 

• Bass effective to 15 cycles results in improved transient 
response that makes all bass tones sound more natural. 

Write for complete technical data, and be sure to listen to the new BROOK at 
?our local dealer's Sound Department. 

BROOK ELECTRONICS, INC. 
34 DeHART PLACE, ELIZABETH 2, N.J. 

FOR THE BEST 

COVERAGE 
IT'S THE NEW SECOND EDITION 

BETTER TV RECEPTION 
In fringe and low-signal areas 

Here's the book which has taken the 
failure out of many unsuccessful fringe 
area installations, and has improved the 

picture for many discouraged TV owners. 
Practical and easy to understand. How 
to reduce interference, minimize fading. 
eliminate "ghosts." How to choose the 

best boosters and receivers, transmis-
sion lines and antennas. 

$2.50 per copy ( plus any tax) 

FOR ADDITIONAL COVERAGE: 

RADIO HANDBOOK, 13th edition $6.00 
RADIOTELEPHONE LICENSE MANUAL . 3.75 
ANTENNA MANUAL   3.50 
WORLD'S RADIO TUBES ( Vade Mecum) 5.00 
SURPLUS RADIO CONVERSION MANUAL 

in 2 volumes 
Each volume 2  50 

BUY FROM YOUR DISTRIBUTOR 
AT PRICES SHOWN, OR ADD 10% ON DIRECT MAIL ORDERS TO 

EDITORS and ENGINEERS, Ltd., 1305 KENWOOD ROAD, SANTA BARBARA, CALIF. 
Bookstores order front BAKER AND TAYLOR CO., Hillside, New Jersey 

ELECTRICAL FUNDAMENTALS OF 
COMMUNICATION, Second Edition, by 
Arthur L. Albert. Published by Mc-
Graw-Hill Book Co., 330 W. 42nd St., 
New York 36, N. Y. 6 x 9 inches, 531 
pages. Price $7.00. 

This is a beginner's book in communi-
cation. It is clearly written and well 
illustrated. Interest is maintained by 
many numerical examples worked out 
in detail. Chapter summaries, review 
questions, and problems are provided 
at the end of each chapter. 
The book starts with elementary 

principles of d.c. and a.c. Resistive, in-
ductive, and capacitive circuits are 
analyzed and solved numerically. One 
chapter deals with measuring instru-
ments of the d.c. and a.c. type. 
More advanced material appears in 

the last half of the book. Impedance 
relationships, network theorems, trans-
mission lines, and propagation are 
among the subjects discussed. One 
chapter is devoted to vectors and how 
to use them. This subject often proves 
difficult to nonmathematical readers, 
but it is clearly described here. Filter 
networks and bridge circuits are brief-
ly covered. 
The last few chapters discuss tube 

and cr stal circuits. includin. oscil-
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Radio School Directory 
ttAnLtecL Oppeztusti.t..e4 

RADIO ENGINEERING 
DEGREE IN 27 MONTHS 

Complete Radio Engineering course including -Idles, . 
U. H. F. and F. M. Bacnelor of Science Degree also 
in Mech., Civil. Elect., Chem., and Aero. Eng.; Bus. 
Adm., Acct. Extensive campus, modern buildings, 
well equipped labs. Low cost. Prep courses. Personal-
ized, practical instruction. Founded 1884 Placement 

service. Grow'ng shortne of engineers. 
Prepare now, approved for Korean vets. 
Enter January . March, June, September 

Write for catalog. --

2413 College Ave. ANGOLA. IND. 

GET INTO TV SERVICING 
Send for FREE 24-page illustrated booklet which 
tells you How to Become A Successful TV Technician. 
America's Leading TV Servicing School offers you a 
specialized training program that omits non-essen-
tial math & des'gn theory. You concentrate on radio 
& TV servicing only. You get protess.onol training 
á experience (ght in our fully-equipped shops & 
laboratories. Send for this Booklet todcry. Write 
Dept E-12. No obl gotion—no sceesman will call. 

APPROVED FOR VETERANS 

WESTERN TELEVISION INSTITUTE 
341 W. 18th Si., Los Angeles 15. Calif. 

PLEASE MENTION 

RADIO-ELECTRONICS 

When Answering Advertisements 

EVERY 

RADIOMAN 
Can Use These 

SERVICE HINTS! 
Valuable Manual Yours—FREE! 

Eon, ' page of "How to Sinn-
pill>, Radio Repaira" is 
packed with on-the-bench, 
practical , lean. Contains 
Photon, curt,. diagrams— 
no fluff—no vague theory. In 
plain every-day language,, it 
give, you priceless aubiree 
tfons—new servicing ideas. 
You'll use and benefit troc, 
the experience of experts. 
Partial list of contents: How 
to Localise Trouble: How to 
Service Amplifiers: Host to 
Test for Distortion; How to 
Test Audio Circuits: How to 
Teat Speakers; How to Find 
Faults in OacillAtors; How 
to Test Radio l'arts— and it's 
all yours— FREE' No obli-
gation. 

SEND COUPON OR GOVERN-
MENT POSTCARD FOR 

YOUR FREE COPY TODAY! 

FEILER ENGINEERING CO.. ¡Dept. soma 
8026 N. Monticello Ave., 
Skokie, III. (Suburb of Chicago) 

Please Busts my FREE C.721 Of "litaill ta Simplify 
Radio Repaint.' 

Name 

Addreas  

GET INTO 

ELECTRONICS 
%. II I an' Inter th, 

t lkirtae expansion. new 
developments dmnand trained spbeial-
ifts. Study all pliases radio & else - 
ironies theory and practice: TV: FM: 
broadcasting: servicing; aviation. ma-
rine, pollee radio, 18-month course. 
Graduates in dem.ind by major com-
panies. H.S. cc equivalent required. 
Begin Jan.. March, June, Sept. Campus 
life. Write /or catalog. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso. Ind. 

RADIO and TELEVISION ELECTRONICS 
in all Technical Phases 

New Classes ( Day & 
Start let of Dec., Mar., June, Sept. 

FREE PLACEMENT SERVICE 
for GRADUATES 

For Free Catalog write Dept. RC-53 
RCA INSTITUTES, INC. 

A Service of Rodia Corporation of America 
350 West 4th St., New York 14, N. Y. 

RAD IV !,."EGCREEEER!"G21110MTI1S 
Intensive, spec:alined course including strong bast. in 
Mathematics and elertrical engineering, advanced radio 
theory and design, tvie‘ision. Idodern lab. Low tuition. 
Self-help opportunities. Also B.9. degree In 27 months 
in Aeronautical. Chemical, Civil. Electrical, anti 
Ilecitaniral Encineeting. 6.1. Gov't approved. Enter 
Mar. I,. June. Septeirler, December. Catalog. 

INDIANA TECHNICAL COLLEGE 
151 E. Washington Blvd., Fort Wayne 2. Indiana 

FOR THE FIRST TIME! 
For several years you've read about the Don 
Mai-tin School now—for the first time—we are 
prepared to offer a course by mail. You can 
obtain your first class radio telephone opera-
tor's license from this special course. Opera-
tors are desperately needed now by radio and 
TV stations as well as the aircraft industry. 
Secure your future. 

Be certain that your training is of the best. 
enjoy the school recognized by the profession. 
Write today for full information. 

THE DON MARTIN SCHOOL OF Row 
AND TELEVISION ARTS AND SCIENCES 

Correspondence Section 
1655 No. Cherokee, Hollywood 28, Calif. HU. 2-3281. 

ifh&Sk&dkdkAgb,Adásk,m,SL‘maagam.ga,&,&e, 

ri 
/ TRADE & TECH. 

SCHOOL 

RADIO COURSES 
• RADIO OPERATING • CODE 
• RADIO SERVICING • ELECTRONICS 

• F.M. TELEVISION 
Preparation for Civilian, Maritime. Army and 
Navy license requirements. 

Write for Catalog TE 

15 W. 63 St., N. Y. 23 
I.Nditott 2-8117 

 I 

ELECTRONICS and RADIO 
Engineering Laboratory and Classroom 
Training. Day and Evening Classes. 

Au:77 for illustrated Calisfog 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT 1, MICH. 

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 emp:oyment 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 ( 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 
chang?s, including the advent of color. 

6 TO 12-MONTH TELEVISION SERVICE 
COURSE . .. trains for good servicing jobs 
and shop ownership in the shortest prac-
tical time under expert instructors. 

Terms open April, 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 PR SCHOOL .OFDIENGINEERING 

Milwaukee School of Engineering 
Dept. RE- I53, North Milwaukee 
Milwaukee I, Wisconsin 

Without obligation send Catalog or 
Electrical Engineering, B. S. Degree, 
major in E Electronics; D Pinter; 
C "Your Career"; C Occupational Guidance 
lialletin on: D Radio-TV; D Electrical Power; 
1:1 Welding: D Heating, Iterrtgera -ion. Air 
I ornlitioning: D Nleelianieal Engineering. it. s 

Preparatory; C Teh vision itert 
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NEED TUBES? 
ANY 

Make Barry your source for FAST-DELIVERY on all 
types. We carry all the standard brands. All tubes 
individually cartoned and carry Standard RMA Guar-

Tube Orders Over $8.00 with full 
remittance Prepaid To You in USA. 

Prior to shipment, all tubes INDIVIDUALLY retested 
(not lust spot-checked) on our Hickok Mutual-Conduct. 
once Tube-Testers to insure you 100 0,0 perfect mer-
chandise. For your maximum money's worth, buy on 
full confidence from TUBE-SPECIALISTS. Here is 
only a partial listing of our large stocks. You may 
order types not listed et approx. same •ehrals• 

0A2 .... 5 .95 
ts82 .... 1.10 
0C3/VR105 

1.19 
OD3/VR150 

.95 
OZ4 ....59 
1A7GT . .89 
1AE4 .. • .90 
1 B3GT .. .81 
1HSGT . .69 
1N5GT . .74 
11.4 ... • .60 
1 LA6 .. • •90 
1N21-B . 2.95 
1N23-A . 2.25 
1N23-B . 3.49 
I N34 ....64 

. .75 
i N44 ... 1.21 
1N45 ... 1.39 
1N48 ....55 
IN54 . .. .89 

.49 
1X2A ....95 
ZB7 ..... 75 
2D21 ... 1.35 
2E24 ... 2.75 
2E30 ... 2.19 
3A4 ..... 59 
1136/1299 . 50 

.49 
305GT/G .99 
3S4 .....80 
SFP7 ... 1.95 
SR4GY . 1.29 
5U4-G .. .55 
594-G .. 1.10 
5X4-G .. .79 
553-GT . .43 
6AB4 ... . 75 
6A87 ... .98 
6AC7 .. .94 
6AG5 .. .65 
6AG7 .. 1.25 
6AH6 .. 1.00 
6AJ5 ... 1.75 
/..1K.; . .. .74 

I /, 5 ... .54 
6AN5 .. 2.25 
6AQ5 .. .55 
6AR6 ... 2.75 

6AT6  .63 
6.41/8  .59 
6AV6  .55 
6AX4GT 1.10 
6BC5  .63 
/;HE6  .45 
6BG6-G  1.39 
6C4 .....49 
6C86  .45 
6CD6-G  1.55 
6F6-M  .69 
6F8-G  .89 
6G6-G  .95 
6J5GT  .49 
6,J6   .57 
ej7 , „• .75 
6K6-GT : .59'5C5 
6K7-M   .70 
61.5-G   .49 
6L6-G   1.1942   
6L7 .... .98 
6N7-M . . ,50L6-GT 
6Q7-GT .801117Z6 
657-M .. .98 
6SD7 .... 79,304 
6SG7 ....88 
6SH7 .. .641805 
65.17-GT. .691807 
65J7-M . .70811 
6SK7-GT. .601811-A 
65L7-GT. .601832-A 
6SN7-GT .75;837 
6597 .. .65366-A 
678 .....751GE872-A. 
6U4-GT . .651280 
6V6-GT . .5711613 
6W4-GT . .571614 
6X5-GT . .5211616 
7A6 ....6511622(6L6) 
7A8 .... .75 
7C7 .....8011629 
7F7 .... .74 
7H7 ....80 
12A6 .. • .65 
tfA T7 ...7215516 
l 2.41;7 . 691 • 
12AV6 .. .53 
12BA6 .. .69 
12RA7 .. .90.'9 
12806 .. 1.23 
i2/JK6 . .45 
12C8 ....791004 

I2H6   .75 
12SA7   .75 
12SF5   .70 
12SG7   .87 
125147   .95 
125J7   .69 
12SK7   .75 

  .75 
12SN7GT .84 
125R7-M .75 
14F7   .80 
19AP4A 40.00 
25AV5   1.25 
25806-GT .79 
25L6GT . .64 
15135   .40 

• •   .40 
351.6   .69 
35ZSGT .49 

65 
-,reC5   .50 

  .65 
  1.00 

304-TH   7.00 
-TL   8.75 

717-A   .98 
  2.50 
  1.59 
  2.95 
  3.50 
  8.50 
  1.45 
  1.55 

3.75 
  .80 
  .75 
  2.00 
  74 

1.95 
1625 .   .40 

  .30 
1631   1.50 
1632   .70 
2050   1.48 

  5.95 

5654   2.00 
..,,., 

,f,"....`. ' • • 7'..9,5 
mu   . r. 

9001 • • • 1.35 
9002 • • • •75 

.....39 

CBS-HYTRON CATHODE RAY PICTURE TUBES 

Forst Quality in factory-sealed cartons. Full Year 
V/ aaaaa ty Card on each tube. Remember ... Cheap 
prices mean Seconds or Ihrbuilts. Prices include 
Fed. Tax. C.R. Tubes via Express Collect. 
7JP4 . . 18.75 178P411 . 24.73 21EP4A . 38.50 
1011P4II . 21.00 17HP4 .. 25.50 And other Hytron 
161114 .. 30.00 20CP4A . 38.50 types stocked 

C t 
(Con- 

tinuous1 
1 Amp. 
2 Amps. 

2V2 Amps. 
4 Amps. 
5 Amps. 
6 Amps. 

10 Amps. 
12 Amps. 
20 Amps. 
24 Amos. 
30 Amps. 
36 Amps. 

SELENIUM 
Full-Wave 
18/14 
Volts 

$1.35 
2.20 
.... 
3.75 
4.25 
4.75 
6.75 
8.50 

13.25 
16.25 
20.00 
25.00 

RECTIFIERS 
Bridge 
36/28 
Volts 

$2.15 
3.60 
.... 
6.75 
7.95 
9.00 

12.75 
16.25 
25.50 
32.50 
38.50 
48.50 

Types 
54/42 
Volts 

$3.70 
5.40 
6.00 

10.25 
12.95 
13.50 
20.00 
25.50 
39.00 
45.00 
.... 
.... 

130/100 
Volts 

57.50 
10.50 
13.00 
.... 

25.25 
33.00 
40.00 
45.00 
79.50 
90.00 
.... 
.... 

• New. Se enium Rectifier Transformers 
I'M: 115 V , 60 eyeles In. 4 Amps 5 8.75 
SE(':9. 12. 18. 24. and 36 12 Amps  16.75 
%nit!. 24 Amps  55.75 

Made tn our • rarag fnr enntlrinnus heare-Autv Use 

• 115V. PRI-I8V. e 2 amps. XFMR  $2.75 
• 11SV. PRI-33V. Q 53 amps. sec. XFMR  539.95 
• 11SV. PRI-3V. Q 190 Amp. SEC 559.95 
• 115,230 V. 60 cy. PRI. SEC.: 1.5, 30.5  33.5. 
and 36.51/. ga 4 AMPS. Her,.. Sealed ... Q 56.50 

• New Selenium Rectifier Chokes 
4 Amps.-.07 hy.-.6 ohm   $7.95 

12 Amps.-.01 hp- 1 ohm  514.95 
24 Amps.-.004 hy.-.025 ohm 529.93 

We can manufacture ether Selenium Rectifiers. Sele-
nium Rectifier Suocilies. XFMRS.. & Chokes. Write. 

• alley-Type SMC-100-Crystal Standards. 100 bd 
and 1,000 KC Bar New 55.5n 

• AR-11-Complete Station for 20. 40, or 80 meter. 
Superhet Itcyr-S0 Watts CW w , built in 113 V.A.C. 
Pwr Supply. New- in compact suitcase (orig. cost 
over 3300) An excellent buy for only   599.• o 

• Western Electric Marine (-Channel -Radiotelephone 
Sets. Brand New-Write for full details-

• oar se. s 

III REETROIllt5 CORP. 
136 liberty Street, N.Y. 6. N.Y. REctor 2-2562 
Term. 2S% with order. balance COD.-Send a few 
cents for postage-All merchandise guaranteed. F.O.B. 
N.Y.C. " Please, minimum ord•r $2". 
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Radio- Electronics does not assume responsi-
bility for any errors appearing in above Index. 

WHEN YOU ORDER 

HERE'S WIFIAT\-2 
YOU GET 

IEI IMMEDIATE DELIVERY FROM STOCK 
in any quantity) 

El FINEST QUALITY OF FAMOUS BRANDS 

El GENERALLY LOWER PRICES 

CI RETURN PRIVILEGE FOR FULL 
CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 

The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 

Our vast stock ( the world's largest) 
may contain just the components you 
need to fill urgent orders - at a substan-
tial savings in time and cost. 

" 8 ADEL CLAMPS • ANTENNAS, Insulators, Mast Sec-
19 20 . 

bons • BINDING POSTS • BLOWERS • CABLE 
165 ASSEMBLIES • CHOKES • COILS • CONDENSERS 
170  132 Oil Filled, Bothtub, Hearing Aid, Transmitting Micas, 
135 Silver Micas, Ceramic, Variable, Trimmer • CRYS-156 
1 TALS • FILTERS • FUSES 8 MOUNTINGS • GEN-
"» ERATORS • GROUND RODS • HEADSETS • 170 
127 COILS • JACKS • JACK BOXES • KEYS, Telegraph 
136 KNOBS • LAMPS • LORD MOUNTS • LUGS 164 
116 MOTORS 8 BRUSHES • PLUGS • RECTIFIERS Selen-

iurn, Copper Oxide, Meter, Diode • RESISTORS- All 133 
15 Types • SELS"NS • SOCKETS • SWITCHES 

Aircraft, Micro, Ssvitchettes, Toggle • TIMERS • TUB-
ING-Fleaible • TUNING SHAFTS • TRANSFORMERS 

All Types • VIBRATORS • WALKIE TALKIES 

DYNAMOTORS 

OVER 100,000 

NEW DYNAMOTORS 

IN STOCK' 

DM 32A - DM 53A - PE 86 - PE 101C 
DM 33A - D 101 - PE 94, etc. 

Large quantities of brushes for all 

types of dynarnoiors and motors. 

Write us for quotations. Advise us 
your requirements. 

A complete Signal Corps stock number list-

ing of items in our stock. Write for listing 

No. SG-200. For government agencies and 

contractors only.) 

Manufacturers and distributors-write for 

new Condenser Catalog C- I0 now available. 

Write, Wire, Phone Your Requirements 

all phones: SEeley 8-4143 

833 W. CHICAGO AVE., DEPT. 2, CHICAGO 22, ILL. 

RADIO- ELECTRONICS 
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TV ENGINEERS 
(Experienced in TV Receiver & 

Broadcast Radio Design) 

eenclix Radio expaniion 

Mean3 Opportunity for poi 

A large expansion program in Our 
Television Division means we have 
excellent openings for TV Re-
ceiver and Broadcast Radio Design 
Engineers. It means you have the 
chance to gat in on the ground 
floor . . . an opportunity for rapid 
advancement. 

A+ Bendix Radio, the work is interesting 
and challenging. There is work on chassis 
design and development on current sets; 
there is research in the field of color, 
'J. H. F., etc. 

At Bendix Radio, you work under 
ideal conditions in our modern. 
air-conditioned plant. You benefit 
from paid vacations and holidays, 
group insurarte and many em-
ployee benefits ... plus good living 
in the beautiful country and subur• 
ban areas that surround our plant. 

Send résumé to 
Mr. E. O. Cole, Dept. T 

73en die Radio 
DIVISION Of 81140fX AVIATION CORP. 

IIALTIMORE-4, MD. Phone: TOWSON 2200 

TUBES Best Buys 
Top Quality at Terrific Savings 

RTMA Guaranteed 
IA7GT 8 . 79 6131'4  4 .68 12AT7 .. 41.18 

1E3   1.05 6BG613 .. 1.98 12AU6 . . .49 

1L4   .60 6BH8   1.00 12AU7 .90 
I 1.8   .40 613.18 12AV7 .95 

1 L 148   .95 6B9111   1.27 I2AX7 .95 

1T4   .43 6C4   .0 I2BA6 .48 
1U4   .80 6E188   .65 12BM .ao 
II xtA   1.05 6C0811 1.93 128E4 .55 

3134   .05 818   J3 1210   .49 
ll114   .88 6K8   .48 128A7OT . .70 

5V4   .95 6L5111   1.01 Mein .. AS 
5Y101` .49 684   .71 12807 ...43 

8A114   .89 6871/   .85 1280   40 
fiAC7   1.10 68A747 ... .70 128K? . . .611 
4A1111   .90 6807  75 128C17 .. . JO 
hAll•   1.40 68K707 .. .68 1280747 .. .78 

OAKS   .95 681.707 ....84 120R, ••• • .43 
EAF.13   1.20 SSN707 .0 14138   .95 
8.61_8   .76 6/313761T ....45 1913084 .. 1.98 

8ACt5   .79 611117111 .72 1978   1.18 

EAU   .79 870   1.18 MOOT .113 
6.418   .59 8V1147 .79 25W4   .80 

6AUll   .78 6140   .85 35L8OT .45 

6AVI1   .49 6W4OT .89 35W4   .47 
IBIS   .75 6X4   .49 3525GT .49 

8BC8   .79 6X5 .59 /10B5   XI 
65114   .75 fiYis   .89 50E5 . .53 

613114   .85 12AT4 ...59 5OLUT .65 

Minimum Order 515.00 

IMMEDIATE DELI VERYI 
‘VrPe for quotations. many other types arallable. 20^/,, 
l'etsult with order, balance All tubes subject 
to prior gale. Prices suhject to change without notice 

WRITE. WIRE, CALL-TODAYI 

We Buy Anything in Elertronier.«-• 
large or ornai! Quantities! 

Nat Adelman 
168 Washington St. New York 6, N. Y. 

CO, 7-6091 

lower frequencies. Then it proceeds 
with u.h.f. techniques and illustrates 
equipment. 
One important chapter deals with 

transmission lines and how they are 
used as tuning elements, filters, and 
transformers. Waveguides are shown 
to be developed from lines. Other chap-
ters deal with u.h.f. circuits and tubes. 
Butterfly circuits, travelling wave tubes, 
and others are included. An interesting 
chapter describes and illustrates several 
types of TV converters. Transmitters, 
test equipment, and h.f. measurements 
are also described in the book.-IQ 

FUNDAMENTALS OF ENGINEER-
ING ELECTRONICS, Second Edition, 
by William G. Dow. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. 5% x 9 inches, 
627 pages. Price $8.50. 

This book concentrates on tubes and 
semiconductors, rather than circuits. 
The level is suitable for college junior 
students. It is also well arranged for 
reference use. Physical explanations, 
and many illustrations and mathemati-
cal analyses are provided. 
The first chapters establish basic 

principles of potential distribution, elec-
tron ballistics, and cathode rays. Then 
material is presented on fields within 
a tube, capacitance effects, tube char-
acteristics, and thermionic cathodes. 
An important chapter describes elec-
trons in metals and semiconductors to 
provide a good understanding of tran-
sistors, rectifiers, and photosensitive 
devices. There are also chapters on 
amplifiers, oscillators, and microwave 
tube types. 
The remainder of the volume explains 

phenomena within gas tubes and photo-
sensitive devices. Arcs, glow tubes, and 
gas rectifiers are illustrated and de-
scribed in the final chapters.-IQ 

ELECTROMAGNETICS by Robert M. 
Whitner, published by Prentice-Hall, 
Inc., New York, N. Y. 51/2 x 8% inches, 
270 pages. Price $6.65. 

This is a book for engineering stu-
dents. It emphasizes field theory and 
prepares the reader for a good under-
standing of fields and waves. A knowl-
edge of calculus is required. It intro-
duces the reader to vectors, after which 
this type of analysis is used freely. The 
mathematical treatment is effective and 
clear. 
The first chapter describes charge, 

field and potential. Then electrostatics, 
d.c., magnetics, and a.c., are discussed 
in turn. The author shows the meaning 
and application of gradient, divergence, 
curl, and other concepts. Later chap-
ters derive Maxwell's equations and 
other important laws. Advanced topics 
relating to fields and waves are cov-
ered in the final chapters. 
Each chapter ends with a series of 

problems.-IQ END 

TV CONSULTANT, by Harry G. Cisin, 
was reviewed in the November issue 
under the erroneous title: "Rapid Trou-
ble Shooting and Alignment." Our apol-
ogies to Mr. Cisin for the error. 

You can be 

sure you'll pass 

your FCC exams 

Use the question-and-
answer guide that's 
given passing scores 
to countless men for 
twenty years 

New litio Edition Just Out! 

RADIO OPERATING 
QUESTIONS AND ANSWERS 

Ily J. L. Hornung 
Hopkin. Engineering Conipan:t 
and Alexander A. McKenzie 
Associate Editor, Electrontcs 

545 pages, 139 illustrations, over 
1900 answers. $6.00 

IF YOU had taken your first FCC etarn back 
J. in 192 I, the heavy odds are you'd have gotten 
ready for it by studying the first edition of 
Hornung's book ( then it was the famous "Nilson 
and Hornung's Questions and Answers"). It helped 
thousands then; it's since gone through ten edi-
tions that have kept the fast pace of changes in 
FCC requirements and big advances in the field. 
Now comes the new eleventh edition . . . 

brought up to date to follow the new FCC study 
guide question for question . . . arranged by 
topics so that it's easy to study, handy for ref-
erence . . . built for lasting value by showing 
you how to keep up with month-to-month changes. 

In this book you get a full, accurate -passing" 
answer to every question in the FCC Study Guide 
-an answer so complete that, no matter how 
the question is phrased on the exam, you will be 
able to get it right. 

What you get in the new edition 
of this long-popular and proved book: 
be,, Answers to all questions suggested for study in 

the FCC "Study Guide and Reference Material for 
Commercial Radio Operator Examinations. Revised 
February 1, 1951." The book gives complete sperific 
information on radio law. operating practice, and theory 
-for commercial radio operator examinations of all the 
various license grades. 

I. C ge of every element in the FCC exams, 
including the advanced ones of element 7 ( air-

craft radio-telegraph) and element 8 (› hip radar). 
lb>  The newer Q-codes for special parposes„ time-

signal information, word lists, and the like. 
lib.. New material covering changes in the law, radar, 

and operating practice. particularly as it applies 
to the newer mobile 4er% ices I offer good in t S. roil. I. 

"•- SEE THIS BOOK 10 DAYS FREE-
Met:raw-Hill Book Co., 327 W. 41 St., TICC. 36 I 
Send me Hornung and Mekeneie's RADIO OPER. I 
ATING QUESTIONS AND ANSWERS for tO days' 
examination on approval. In 10 days I will remit I 
$6.00, plus a few cents for delivery, or return the I 
hook postpaid. ( We pay for deliver} if you remit 
with this coupon; sense return pri,ilere) 

Name  

Address  

City  

Position 

Zone Stale  

RE- I I 

JANUARY, 1953 



11101  
SOLDERING IRON GUN 

SENSATIONAL 
VALUE, lightweight 
heavy duty eoldering 
gun, with removable 
alloy tip-will not cor-
rode, tip is flat. 
"TAB" Special-$7.49 

2 for $ 14.49 

866A KIT AND XFORMER 
2 Tubes, Sckts, xfmr 115v 60010.. .. 
Input, outpt 2.5vct. 10A/1/yin:nil • • $6.98 DIODE PROBE TUBE 
Unexcelled for No-Loss VHF testing. Ultra-
sensitive subminiature-envelope. New, w/ 
data VR92  254; S for 51.00 

TAB "SUN-FLASH' LAMPS 
"Tab" W-Sec. 

1 No. 

U10 

23ST 

USW 

No. 1 AMG1.0 5804X 100 10.98 

VA 
53GT 

23MT FT 214 

GE FT 210 

GE FT105 
GE FT114 

GE FT 403 
SYLV. 4330 200 9.98 

Replace. Max. Each 

200 9.96 
500 13.50 

250 9.98 
22ST FT 110 

100 $5.98 
100 7.25 

200 9.98 
353GTQ FT 503 5000 49.98 
V4X4 X400 200 10.98 
DX SPRGFA100 150 9.00 

Write for Complete "THRIFTLITE" Data 
Buosterpacks. Ext lites. Units for Focal plane 
shutters & accessories. We Buy, Sell 4( Swap. 

HIV PHOTOFLASH KIT 
Includes V4X4 Flash Lamp 
Rated 200 Watt Seconds. Flash 
Lamp Holder & 8" Reflector & 
Cable. 115V / 60Cy blot Power 
Transformer & Multo Section 
Capacitor Bank. All Resistors, 
Capacitors. Rectifiers & Sockets. 

SPECIAL  $24.98 

LO-VOLT PHOTOFLASH KIT 
Includes DLXI5 Flash Lamp Rated 200 Watt 
Sec. Flash lamp Holder & 8" Reflector & 
Cable, Power Transformer & CD Flash Ca-
pacitor, (2) 200 Mfd Each W / Output of 100 
Watt Sec. All Resistors, Capacitors. Recti-
fiers & Sockets .....  $20.98 
Extra Flash Lamp Holders W/8" Reflector & 
Cord $3.98; W/Lamp V4X4 or DLX.512.98 

PHOTOFLASH CAPACITORS 
100MFD/500INVDC C. Dubiller $2.89 
200MFD ,500WVDC C. Dubiller  2.89 
300MFD/450WVOC C. Dubilier... •   4.39 
1 SM FO /330VAC ,1500VDC loterrniCt  $3.98 
25MFD 330VAC 1500VDC Intermirt 8.49 
16MFD/600VAC 2800VDC IntermIt.t. 6.93 
16MFD 680VAC 3000VDC IntermiCt. 7.95 
32MFD/1.2KVOC 23W. Sec.   7.49 
27MFD /460VAC 2KVOC lot. 54W. See  8.95 
4.5MFD 660VAC 3KVDC Intermit-
tent 20 W. See $4.23; 4 for $15.00 
26MFD '330VAC 1.5KVDC lot. 29W. 
Sec.  $6.98; 2 for S11.95 
2X.44MFD, T•nal.88/11,1) Per Unit. 25 
',pits F w, Is 22MFD ,6GOVAC/3KVDC 
intermittent 99W. Sec 749 

TEST CORDS 
Precision Feeler 
Gauge TLI47 
Ideal Teletype 
& Relay Work 

Setting Cont. Pt, Spark Gap, Individ 
Removable Gauges .012 / .0 I 8 / . 025 / 
.0351.037/.055 NEW orla Container-

982,• 6 for 55.00 
15 Foot Extension Cool Hoy Duty. 
Rubber Covered Insulation.. • . 51.10 
6 Foot Line Cord W,Plug Rubber Cov-
ered . . . . . • • . • • 550: 2 for $1.00 
4 Foot Test Cfn41, Plug 4) (2) Alligator 
1'1 no Attetehed..Special 59e; 2 for 98c 
4 Foot Instrurnelo Test Leads. High 
Quality. Red & Black. As illustrated-

59e; 2 for 980 

KITS AND COMPONENTS 
SPROE CRP3 Vert Integrator Netwk 3 Res 

3CNIISIt only 3 LEADS 290; 5 for $1.00 
DISC CERAMIC 2X.004 mf,11600V 8 for 1.00 
VARIAC 200CU SA Reconditioned.. 18.98 
VARIAC 200CU Bru•hes 5.49 B  S for 2.00 
SO PVVR Magnifier & Condsr 

1.enses 69e  4 for 2.00 
Silver & Mica Cndsrs 30 for 2.30 
Controls, 50 ohm to 2 Mefl• • • • 10 for 2 .50 
fiesi . f/7 & 1W. to 2 Megs.100 for 2.98 
Vitreous I.VW Resistor. 5 for .69 
Sockets, Asstd. 8, 7. 5, 4P....25 for 2.49 
Rotary Switches, Asstd. 6 for 1.73 
Ceremicon Colds's, Asstd. 12 for 1.00 
Electrolytic Condensers, Asst.. .25 for 4.98 
Oil Condensers, Asst 25 for 4.96 
Resistors, 2 Watt. Asst 25 for 2.49 

TV WAVE TRAP 
Guaranteed TV Interference Eliminator. 
Newly developed printed circuit. 6 coils 
@ 4 condensen, Rejects everything be-
low 45 roe's. Blocks all- types of inter-
ference. Money Back Gtd. 

Special Postpaid $2.49 

VARIABLE CONDENSERS 
15tonnif ratitiV(ittp 111, 51.10 
BUD Dual 75nif ea. Sect 1000% (,:ln. 

JOHNSON 701130 705finf 3000V Gai, $ 1.29 
Cardwell Neat ZT/12mmf 500 Volt Gap 98e 
Vernier Drive 10 to 369onmf, each.. • 59c 
Midget 3 to ISremnf, Midline, each... 29e 
21/a Meter Butterfly Cndsr :30mmf v. 10--
Tank & Chok(  59e; 2 for 98e 

METER SPECIALS 
0-30VDC Aircraft Type "AN" 
as Illustrat.1-

51.95; 3 for $.5.23 
0-150V Weston 3" Stl... 58.95 
0-80ADC "AN" type 
Special.. • 53.25; 3 for $9.00 
0-240ADC "AN" type. .53.49; 3 for 59. 75 
-20 3VU Weston 301 Vol. Level 

Indicator...Brand New 516.98 

TEST EQUIPMENT 
Model 103-AC/DC 24 ranges VOM: AC&DC 
10 rngs to 3000V. DB 5 nigh to -641,13. AC 
current 3 rngs to 600 ma, DC current 4 
ours to 1.2 amps. ohms 2 eons to 1 megohm. 
SOI mfgr, "TAB" GTI/ display models.. 
SPECIAL Post Paid 517.49 
Model 102- Pocket multimer features -
AC&DC 10 nogg to 3000V, AC current 
rngs to 600 ma. DC current 4 rngs to 1.2 
amps, ohms 2 rngs to I tnegohm. Compact 
accurate & durable construction. Std miar. 
"TAR" GTD display model. 
SPECIAL Post Paid  $13.911 
Model 106-Vacuum tube volt meter. Fea-
tures include: AC&DC 10 mum to 1000V. 
Mom 5 ranges to 1000 megohms. 5 DB 
'anges, AC freq. responso 25 to 100,000 
cycles. Designed for field alignment of To 
& Redo: sets. SW mfgr. "TAB" GTD displa , 
model, SPECIAL Post Paid $33.49 
Model 108- In kit form SPECIAL Post 
Paid ..... .......... -$22.98 
Model HVP-30.000 Volt probe for model 
100. Display model "TAB" GTD. SPECIAL 
Post Paid  $8.25 

61105   .79 
6807   1.39 
601450   1.49 
GANS   1.22 
64.15   1.40 
SAKS   .74 
6AK544 2.98 
6886   1.05 
GALS   .54 
6ALTGT   1.29 
6ANS   2.90 
SAGS   .35 
6AQSW ... 3.98 
6806   .81 
6AQTGT   1.29 
6886   2.98 
6855   .79 
6856   2.43 
GASTG   4.14 
SATS ......63 
6AU5GT   1.10 
6/106   .59 
GAV5GT   1.29 
GAV6   .49 
6A1/1/6   1.89 
611146   1.23 
60116   .63 
6BAT   1.27 
6005   .63 
6007   1.23 
6131)5GT 1.65 
6131:16  .83 
68E6   .59 
6BES   .98 
GBF6   .65 
60F]   2.55 
65060   1.39 
6507   1.98 
GBH6   .63 
65.16   .69 
6087   2.15 
6131.7GT   1.43 
6086   1.49 
68N7   1.89 
631616GT   1.20 

'.TA B. 
THAT'S A Buy 

BENCH TOOLS 
Pliers 6" Long, Nose & Side Cutters...890 
Pliers 6" side Cutter..... • ....... 89e 
Pliers Linefernans 7" Heavy Ln .lty 79e 
All ( 3, Pliers Listed Above.......$2.25 
Drill Set 11 Peu 1/16" to 1 ' 4" Hardened 

Tempered T.•ol Steel, in Plastic Case. 
"TAB" Special 39e; 3 for $1 
Screw Drover Set 6 l'es. Plastic Handle. 

Hardened Tempered Steel, Special. .98t 
Utility Screw Drover Set 3 Standard & 2 

Recess Interchangeable Blades, W/Wrap 
Around Plastic Case. SPecial.. • • • • . 79e 

12 Piece Oral Set. 1/16. to 1/2. Vanadium 
Speed Steel. Std Len5Eth..... • • . • ..$3.49 
29 Piece Drill Set. 1 /16" ti• 1 ' 2' Vanadium 
Speed Steel. Std. Length.... • • • . • •$8.69 
Spiral Ratchet Screw Driver. Change-
able Blades. = 533  .. 52.49 

MODEL HF-1 OSCILLOSCOPE 
Laboratory . 51C 
Bandwidth. • -• PP 
Hurl. & O.', An•E.• .• thr•de 
Coupled Mult• it• > no, 1st 
Retrace, Cathode F.Iwr loot 
Vert & Mori. Amp. Non-Freq 
Discrim Gain Cntrl, Cal Com-
pensated Attenuators, Sync Pos 
or Neo Intrn1 or Externi. In-
built Cathode F•lwo for Sig 
Tracing with Phones. Intrn1 
Calib Voltage. Tech Manual, 
All Data Diagrams. 13 Tubes. 
Complete--Incld 3BPI C'ReY 
Tube. 
WRITE FOR COMPLETE DATA A "TAB" SPECIAL only $99.50  

INFRARED SNOOPERSCOPE 
SEE- IN- DARK TUBE 

Image-Converter Tube IIISensitivity 
design 2" dia. Willemite screen-

Resolution up to 350 line, i(. Complete 
data & tube. ea..... .$4.98; 2 for $9.49 

SHOOPERSCOPi PINR SUPPLY 
1800VDC/35MA, Using Doubler Crkt. Trans-
former. Rectifiers. Sockets. Resistors. Ca. 
paeltors and Diagram $111.98 

HELIPOTS 
Precision Potentiometer 

800 Ohm. 10 Turn, 0.1c7n 
Toi. Type 800A1.58.98 

1000 Ohm. 10 Taco, 11.50',, 
Toi. Type IKAZ 57.98 

2000 Ohm. 10 Turn 0.5(1. 
Tol. Type 2EAZ  $7.98 
5000 Ohm. 10 Turn, 0.1 ,,O Tolerance 

Type SEAT . . ......  $8.98 
20,000 Ohm. 10 Turn. 11.15 ,5 Toi Type 

SAI04. "TAB" Special  S7.98 

UHF ANTENNA 
TV CONICAL ANTENNA All Channel Sturdy 

Prefab Const. Welds 8 elements & 100 ft. 
Copper Twines Cross Bar 8( Htlware. 
Brand New  $5.98 

DUEL-STACK CONICAL ARRAY, 16 Elements 
Hardware. 2 Crossbars & 100 ft. All 
Copper Twines ........  29, 

MICROWAVE ANT AS125 AT;ff. 1000 to 
3400Mc UG58N Term InBuilt HiPass 
',Br Flange 111.2 Incl, 11'ware 55.96 

Your Old not. [Ube in worth money, write 
for trade- In allowance on RMA coded and 
dated tubes with one year guarantee. Ship 
your defective picture tubes prepaid only. 
When ordering metal tutus defective metal 
tube is reouired. 

ONE YEAR GTD PICTURE TUBES 
1() BP4 $13.98 
10 BP4A   14.49 
12° Glass   17.95 
12. Metal   21.98 
14" Rectangular   20.95 
16. Glass   22.95 
16" Metal   23.98 
17. Rectangular   23.49 
19" Round   27.98 
20" Rectangular   29.95 
21" Rectangular   30.98 

AUDIO AMPLIFIERS READY TO GO 
Model 1300AA 10 Matt 
Ill-Fidelity Amp'. in the 
low Price Range. Fea-
tures Mike & Phono 
'apt, Ny / Separate Gain 
Cntrls. Uses Inverse 
Feedback for Base Boost. 
W/Tone Cntrl. Chassis 
la Finished in Ham-
mered Bronca Enamel. 
Complete W/6 Tubes $24.98 
Model 305M1 5 Watt Ampl, as Pictured 
Above Features Mike & Phono Ruda. W/SeP. 
Gain Cntrls. l&test Coinpensated Tone 
Cotai Design. Complete W/3 Tubes.$14.98 
Model 200M0 Mike OSC. Broadcasts 
Through Your Radio with No Direct Con-
nection. NV/Tubes  $13.98 
Model 100P0 Phono OSC.Phonograph Broad. 
Caste, Through Your Radio. No Direct Hook-
up. W/Tube . . . . . ........ . ...  $4.98 
Model 302PA 3 Tube Phono ..... Ideal for 
Custom Bullding Your Phonograph. 
W/Tubes  $4.98 

Ant. III 

"TABS" TUBE SPECIALS 
BROKEN KEYS OR CRACKED EASE 

ELECTRICALLY PERFECT 
90 DAY GTD. 

IBZIGT, 6116, niCtd.T, (,),N7GT, 
12SN7GT...... .. Each 30e; S for $2.00 
1313138G,13/3Q6G7. I 2SG7, 19BG11. CLOG. 
131.6GA  Each 790; 3 for $2.00 

TUBE CLAMPS 
92611-5, 926B-16, 926B, 929-1, 
930-19. 92613-19. 926/.40 Each 25t: 

5 for $1.00; 100 for 518.00 

FUSES & HOLDERS 
3A0: 1,/e. t/2 Amp. Ea, 50; 100 for 3.98 
3A0: 1, 11/2, 2, 3, 4, 15, 20 Amp. 

Ea. 30  100 for 2.49 
3A13: 510-Blo; 10. 20 Amp. 

No. 7 e 100 for 5.98 
4A8: Buss 10 Amp, Ea. 7t; - 100 fOr 5.98 
4 AG; V4. Va Aral, Ea. Te; •  100 for 5.98 
4AG: 3, 5, 10, 15 Amp. Ea. 50,• 100 for 3.98 
4AG: Slo-Blo: 3, 10, 15, 20 Amp. 

Ea. 9e .........  100 for 7.98 
SAO: BUSS, Littelfuse, 5 Amp. 

Ea. 4e;  100 for 3.00 
SAO: 35, 80 Amp. Ea. 50;  10() for 3.98 
7AG: 0.2 Amp. Ea. 9e• 100 for 7.98 
8ACI: 1/32. 2/10, Va Amp. 100 for 6.98 
HOLDER 1075 LIttelfuse 200; .. 10 for 1.75 

RELAY SPECIALS 
SPST miniature size 115V/ 
110CY 3A contacts 98e: 
3 for  $2.73 
SPOT min. sizes 115V/ 
flOCV 3A contacts, $1.39; 
3 for  53.75 
SPDT 24V DC, 5A CTS 98c; 
0 for  55.00 
SPNO 115 V AC, 15A CTS 
s'Dunn  52.98 

DPOT a SPNO 12 V DC, 10 A CTS $2.98 
4 for  510.ou 

STORAGE BATTERIES 
36 Volt WILLARD Mini-BRAND NEW: 5 oz 
Designed Portable EqUlp Models .984; 4 for $3 
(4) 36V Batteries w, acid . . . . . . . . . . $3.35 
2V/20AM Willard PLUS 2V. Vibrator, 2.98 
2V/20AH w / eft, & acid  3.59 
6V/6A10 Willd NT(3,1113214U   2.49 
11V/13AH Battery w/acid   2.69 
69/40AH Willand   6.98 
89/40AH Battery w/acid   9.25 
Hydrometer 1.0(5 to 1.24 Sp Gray  1.98 
Spec Gray Ind & Mere. Thernmm  .98 
We ship acid in bottles. ft'exp only 

VISIT ' TABS'' NEW 
SUPERMARKET 
OF ELECTRONICS 

Ill LIBERTY ST., N.Y.C. 

DA2 B .95 8807   2.15 
003 VR75.., 1.04 811430   1.45 
082   1.37 6C86   .89 
093 VR90 .. 1.09 8C060   1.69 
0C3 VR105 1.15 604   2.70 
003 VRI50 . .90 6.14   8.68 
1133 8018 .. .81 61507   .47 
5R403'   1.60 636   .83 
5R4GYW .. 1.75 6K4A   8.45 

61.6   2.09 
6L6G   1.33 
61.608   1.35 
6L6GAY 
65A7GT   .83 
65A703TY 3.37 
6587Y   1.19 

650707 
6SFS   
65F7   
6507   
65147   
85.17   
651C7GT 
631-7117 
6504707 
115317WCIT . 2.25 
650707 .83 
65117   .85 
6557   .73 
6577   .98 
651J7GTY   2.89 
GVG   1.39 
6V6G7   .57 
81N4GT .57 
12A147137   1.45 
12AK5   1.98 
I2AK5W 
I2AL5   .75 
1..076   .52 
12AT7   .81 
12AU6   .72 
12/11,17   .63 
12AV13   .49 
12AV7   .98 
12610/6 ... 1.79 
12AX4GT . 1.20 
12AX7   .79 
12A47   2.95 

1.49 
• 
.79 

1.23 
.59 
.85 

.77 

.73 

.72 

.81 

.70 
. .89 

12888   
1213117   
12808   
126E8   
1211F8   

*From This Special List We Ship $ 10.00 and 
Up Tube Orders At Our Expense ( Post-
paid) Within Continental Limits of U.S.A. 
90 Day G tee Tubes. 

128147   
12377   
12827   
125/1707 
125C7   
125F5GT 
125F7GT 
12507   
125H7   
125J707 
123147 
1251.707 
12SN7GT 
125C1707 
1978   
19V8   
25811807 
25L6GT   
2325   
2516137   
28117   
351507   
50L6GT 
80   
81   
82   
82V   
3   
83V   
84 6Z4 
1171. M7GT . 
1171470T 1.79 
117P7GT 1.79 
117Z6GT 1.19 
117Z7GT 1.49 
CK501X .. 1.26 
CK501AX 2.20 
GL502A 1.79 
CK502AX 1.49 
CK303AX 1.49 
CK505AX 1.79 
CK306AX 1.49 

1. 
1.45 
1.29 

. 1.29 
1.49 

. 1.49 

. 1.79 

. 1.89 
1.89 
/.29 

. .99 
.99 

3.04 

CK512AX 
C 85224 X 
C1(52588 
CK526AX 
CK528AX 
CK529AX 
CK531DX 
CK532DX 
CK533AX 
CK534AX 
CK5364X 
C1(537AX 

1.35 
1.25 
.69 
.80 
.72 
.49 
.83 
.63 
.S9 
.72 
.85 
.7S 
.83 

1.09 
1.82 
1.19 
.89 
.79 
.99 

1.95 
.39 
.139 
.69 

1.69 
1.19 
1.39 
1.45 
1.79 

CK538DX ,.. .98 
CK3391/X 2.19 
CK5410)( ., 1.e. 
CK542DX .. .99 
CK543DX .. .9" 
CK344DX .. .99 
CK5480X .. 1.e ^ 
CK54713X .. 1..8 
CK57IAX .. 2.49 
CK573AX . . 3.49 
CKI005 . .85 
CK1027 . 2. . 
CK1028 . 1 

.. 2.9e 
CKI090 . 0. 0 8 
CK5872 .. 1.29 
CK5878 .. 1.29 
CKS117/11 . 1.89 
5887   5.49 
CKS702   3.49 
CK5703   1.29 
Xtal Diodes 
1N21A   1.55 
IN218   3.00 
1821C  21.50 
1822   1.25 
11423   1.35 
1823A   2.35 
18230   3.19 
1825   4.98 
11426   8.75 
1827   1.55 
1829   3.50 
1832  23.75 
1834   .64 
11434A .90 
1835   1.65 
1838   1.43 
1E39   4.15 
10444   1.21 
10445   1.39 
10447 5.49 
11448   .59 
11451   .45 
11452   1.62 
10454   .89 
10458   .89 
INS7   .89 
11458   1.19 
10030 
11481 2.10 
1863/883 .. 2.49 
111184   .69 
11167   1.95 
104119   1.98 

THAT'S NI T A B If THAT'S 
A ge BUY BUY • 

DEPT. IRE Ill LIBERTY STREET NEW YORK 6, N.Y., U.S.A. 

"HO" RAIL PACK 
0 to 12 VDC/2 Amp, Va-
riable DC supply, un. 
cased and completely 
built-inpt. 115v/60 CY. 
Usable LAB supply, fila-
ment D. C. plating. bat 
temp charging, model rail-
road. includes voltage or 
apeed control and center 
off reversing ow. Ideal for two "HO" loco-
motives  $10.93....2 for 520.00 

SELENIUM RECTIFIERS 
We specialise in Rectifiers and Power sup-
plies to your specsfications. Immediate de-
livery. 
Current 18/14 36/28 54/40 130/100 
(cont.) Volts Volts Volts Volts 
1AMP 1.35 2.15 3.70 7.50 
2AMP 2.20 3.80 10.30 
4AMP 3.75 
5AMP 4.95 

¡DAMP 6.75 
12Am P 
20AMP 

7.95 
12.75 

.0 16.25 
13.25 25.50 

24AMP 16.00 32.50 
30AMP 20.00 38.50 
36AMP 25.00 48.50 
C. T. Rest 100 amp 10.0-10V 535.00 
Full-Wave Selen Rect & Trans. in 
Kit Form, All 115V/60 ey inputs 
up to 14VDC at 12 amps $18.98 
up to 28VDC at 12 amps  28.98 
up to 28VDC at 48 amps 117.00 
up to •20VDC at 0 amps  53.98 
•This 6 amp supply has no ageing taps.  

RECTIFIER XFMRS 
18.8-19.2-20.4-21.4Volts 12Arnp.$10.98 
31-32-34-38Volts / 12 Amp 2 Kvins. 13.98 
18-12-9-C7-9-12-18v 4Amp.., 8.7. 
18-12-9-C7-9-12-18V 12Amp  16.75 
36VCT-24V-18V/24Arna   35.75 
I8V/2Arnp $2.73: 18V,4Arnp  3.95 

BATTERY CHARGER RECTIFIER 
10-0-10V (CT) 120 Amp., fan cooled. Re-
place your old inefficient sulfide rectifier 
w new selenium type. SPECIAL  513.75 

CIRCUIT BREAKER FUSES 

10.25 
12.95 
20.00 
25.50 
39.00 
45.00 

25.50 
40.00 
45.00 
90.00 
98.00 

PUSH TO ..... 

Amps 3-5-7-10-15-20 
Ea. 270; 4 for $1.; 25 for 
$S.: 100 for ........$18. 
Circuit Breaker Fuse W/2 
Mounting Clips  39e 

3 for. .81.00; 20 far. .55.08; 100 for.  525. 
Fuse is 3AG Sloe. Operates up to 24 Volts 
Heinmenn Maw, Bkrs. Amps; 0.22, 2. 

3, 5. 7, 9, 12. 15, 20, 30. 35. 40, 
80, 180.....Cach $1.69; 10 for $15.98 

Sq. D & CH Toggle S.4 Brkrs, Amps; 
5. 10. IS. 20, 25 98e. 10 for 58.98 

Klixon Thermal Push Button Brkrs Amps; 
5, 10, 15. 20, 25, 30 89C .. 10 for $7.98 

TOGGLE SWITCHES 

SPST GE BEI.T CSD 
3A/250V  250; 5 for $1.00 
41 ,07 A1111 BELT CSD 
3A/250V ......... •  354; 4 for $ 1.00 
SPDT BELT CSD Momentary 49e; 5 for $2.00 
DPST BELT CSI) 15A / 125V  89c: 3 for $2.50 
DPST CH CSD 8A/125V  65ç: 5 for $2.95 
DPST BEI.T CSD 
20/1/250V ..... $1.25; 3 for $3.25 
I/PDT AHH-laminated... 69e; 3 for 51.90 

ALIGNMENT 
TOOLS 

iToP) I•leal NO-
LOSS Alignment 

- Screwdriver- long 
Insulated Shaft. 

Sure Gri Knurl Kno.. 
ONLY  49e; 3 for $1.25 
illottond ELAY spring Adjuster & Switch 
Bd Tool Slot takes up to .022. 
WECO 293 .......... 982; 13 for $5.00 
Precision feeler gauge TLI47. Ideal tor 
telephone & relay work, adj. Spark gar,  
Removable gauges  98c; 6 for $5.00 

FILAMENT TRANSFORMERS 
8.3V/1.5A .. 5.98; 8.3V/2A .... 51.59 
2.5V/2A .2 for 1.49: 7.51ect/12A 
24V/130 cud . 4.98; 13117 ios . •. • 10.95 
2.5Vet/10Amp 24V / 1.25A cud. 1.98 

5 Kvins .. 3.59; 2x129/2A .., 3.89 
5V 2A, 6V/3A 2.23; 13V,I3A   2.95 
SV 60A ..... 13.98; 5V/II5A .. •  18.93 
6.3V 1A, 110V/40MA Isolation Wndg 1.89 
6.3Vct,SA, 6V/SA. SVM/SA  6.95 

POWER TRANSFORMERS 
2500V for Crt 6.39/.6A, 

2.5V/1.75 eus! Bolos 
4 /BC412 replmnt ... 57.98 

1000VCT/45MA, 7954ct/ 
Soma, 3130Yet/55ma, 
3x5V /3A. 6.3 vet / 1 A. 
6.3yet/.3A cod Hvirm 
can be used 2e rating 
Raytheon Hypersil Core.. . . 4.se 

9504er/100MA, 5V/5A, 31;/i..5 .8, 
45V/1A. 10V/1.5A . 5.49 

900V/35mA, 2/(2.59/2A. xelnt 1800- 
V'dblr two 282 fil. wIndffs hold .   3.49 

840VCT / 110MA, 530vct/ 21ma, 2859 
/3•11. 6.34M/1A, 6.3yet/.3A   4.98 

770VCT/85MA, 551/2A, 6.3V/3.5A  3.98 
720V/85MA, 5V/3.5A, 6.3V/3.5A. •   2.98 
760VCT. 120M/1,2.51/CT / 10A.13.31/C7/ 

2A. 5V 3A, 10V/3.25A   6.98 
70044;7,120MA, 246.3V MA, 6.3V 

/ 1 A $3.98; 2 for $7.25 
650VCT 150MA, 5V/3 5, 6.3V/2.1A . 2.98 
550VCT 150MADC, 5V/3A. 6.39/5A 3.49 
SOOVCT GOMA, 6.3V/4A Held ..... 2.98 
420VCT 90MA, 6.3V/1.9A. with 
1NPTS 6, 12, 24, 115VDC & 115 
230VAC Vibrator Trans   1.98 

FILTER CHOKES 
Dual 30 117/60ina Cod ... 5 .98 
151-1y / 40ma AC/DC sets 3 for .98 
1211Y/80ma,H •Skli3EVins 2.25 
10Hy/125ma/UTC/Csd/ 
IPSId/IKV ..... 1.69 

50Fly ,, 1251110, Csd,ICSId .. 2.89 
2084.300ms or I 511y, 4001na • I 21(Vins 8.95 
13.5Hy 1 amp 171(vins Raytheon.. 39.95 
101-11. 20t1me OmlId Jellersou   2.95 
8 HF 225ina Thordason   3.50 
1282/300ma, Hmski 51(Vine   4.95 
Dual 211Y /300ma. USN - 1.29; 2 for 1.98 

PARTS CABINET 

50 Draw Hvy Steel 34 1/2"11/18W/91/65 
lbs Draws 3"W/2 1/3"8/8"L $40.00 
100 Draws as above 135 lbs  $85.00 
27 Draw Hvy Steel 37"11 /303/4 "W / 14 1/2 "1. 
/120 lbs. Draws 3.11/9 nv / 12"L  539.95 

Money Back Guarantee ( Cost of 
Mdse. Only) SS Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges 8, 25°. 
Dep. Tubes Gtd. via R-Exp. only. 
Prices subject to Change Without 
Notice. Phone Rector 2-6245. 

RADIO- ELECTRONICS 

PRINTED IN THE u. S. a. Br THE CURED PRESS, INC. 



n the CBS Colurnb.o & tie, loberroloye, AI Goldberg 

lakes some important reodiogs will. Va EICO Model 221 
'aoven Tube Volaneter and Moe.' 555 Medirnotee. 
Horry R 

taw 377K SINE & SQUARE 
WAVE aUDIO GEN. 

KIT 531 U• .5 BED $49.95 

. 320K SIG. GEN 

KIT $ I" 35 WIRED 529.9 1 

322K SIG GEN. 

IL,T $ 23.95. WIRED $34 95 

315K DELUXE SIG* 

GEN KIT $39.915 

WIRED $59.95 

WIRED $49.95 

19409 BATTERY ELIM. 

KIT 525.05 WIRED $34.95 

11.1111111" .. 

GUARDS cese 
HIGH ND AR D-see retee 

TELEVISION PRODUCTION QUALITY 

Mr. Al Goldberg, Assistant Chal lag'neer al CBE-Color/lieu . n Harry K. AehIcy, P. e,ident 
of RICO, inspecting the use of the EICO Model 211 Vocu,n, % be qoarnoe. and Mod., MVP.] 1E..1 
Voltage Probe at the Sweep frequency Troubleshooting Posiroon on tie CHS.Columbio Television 
production lines. 

KITS-Wired Instruments 
For laboratory Precision at lowest Cost— 

the leaders look to EICO! 
does CBS-Coànnbia, Inc., one of America's great headline-makers 
in Televn set production. use EICO Test Instruments on both 

its new Television production lines and in its design laboratories? 

like Emerson, Tele inn. Teletone. Majestic, and many 

another famous TV manufacturer coast to coast, CBS - Columbia knows that 

ONLY EICO TEST EQUIPMENT DELIVERS ALL 10 EICONOMICAL FEATURES 
109 

' 2. Lowest Cost 8. Super-Simplified Assernbly and 
1. Laboratory P recision 7 ngineer 

. Latest E  

3. Lifetime Dependability Use Instructions 
4. Speedy Operation 9. Laboratory-Styled Appearance 

5. 11‘..,ggeCofl5tOfl 10. Exclusive EICO Make-Good 

6. Quality Components Guatantee 
Before You buy soyhigher-priced equipment, be sure You look at 
the EICO line—in Wired as well Ki e form! Each EICO product 
is jam-Packed with unbelievable value. ̀ 101.1 be the j e—compare, 
see FICO instruments today — M stock at your local jobber — and 

SAVE Wt.: Write IqOW for FREE newest Catalogl-C• 
FOLLOW THE LEADERS . • . INSIST ON EICO! 

1171K 

RES. DECADE BOX 

KIT $19 95 

WIRED $24.95 

NEW 526E 
MULTIMETER 

KIT 512.90. 

WIRED $ 14.90. 

ICOO °HMI/ VOLT 

950K R C BRICGI V. 

R C.  COMP. KIT S19 9.5 

WIRED $29 95 

NEW 5651: frAULTImETER 
KIT £ 24.95. 

NEW 21415 9Tvm KIT $ 34.95. WIRED $29.95. 

WIRED $54 95. 20.000 CiimS ,vC)LT 
7."- METER 

425K 5"- PUSH.PULL 

SCOPE K.T $44.95. WIRED $79.95 

145K SR-, 

TRACER I IT 

$19.95 

W IRED 

$213.95 

HIGH VOLTAGE 

PROBE Se 95 

22IK VTVM 

KIT $25.95 WIRED $49.95 

CPA PIS fTUr 

635K TUBE 
T,be Testa. 

TESTER KIT $34.95 
WIRED $49.95 5.1 50 

AMERICA'S GREATEST INSTRUMENT 

VALUES SEAR THE NAME — /74M'  Off 

U.S. 
Pol 

Reg. 

ELECTRONIC INSTRUMENT CO., INC. 
84 Withers Street, Brooklyn 11, N. Y. 

G1952 SS signer on West Coast Due to unstable fonditions prices and mecifacition6 n.e s./bjece ,onge ce. 



The "14 Mae leaked PO% 'perfect" 

lawetweiefe' 

New we 

The eineepi tire 
"runs a fever« 
to bring you better pithrre tubes 

cao,...,e4r,ofte 

RCA safeguards your reputation... 

with tubes of unequaled quality 

ite In RCA Tubes und Kinescopes 
the difference is top-quality control 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES 

at's lust right 

fee RCA isktere.tube streams 

inkins 

Tek• a leek at =being bete Quality «control by feedbads 

the ', eel d reCel 1,4 pertorerton, 

• 

3 , reer•oed" 'ex, 

HARRISON, N.J. 

TMK. 

The AllItion-Dellter Test Equlpemeet 

pho5 00711 eels...me el 1.• Mew 

e r. 44010 C011000.41,00,t•11,0”, 

99,41% pure phusphor 
yee we threw it away 

!MI • • e fe (Olt 1•00 4,0. 

A 1001/01E-TAKE 
to serfogeterti your reputation 

.,•• era coe•PeorAmPor ••• 

The Torture Chamber 
shot testa the streneth 
ef RCA Piste,. %tees 

I) 

J. 

--0 st .11111,•.,41 


