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Microscopic look at the cathode surface 
reveals soft, even texture, necessary for 
efficient tube performance 

IMTrin 

not too wet, not too dry - 
not too light or heavy .. . 

THE CATHODE plays an important 
role as source of electron energy in the 

picture tube. Moisture content and 
texture of the cathode coating must meet 

rigid standards to insure maximum 
picture tube life. 

At Du Mont, exclusive processes 
are used for applying the cathode 

substance. The soft even texture 
achieved (see illustration) packs the 

effective emitting area (in circle) 
with extra electron power. 

r 

The resulting brighter performance 
over maximum tube life tells you 

why Du Mont is the right 
replacement for any set. 

*Trade -mark 
III 11 I l 

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

11111 11 1 1 1 1 1 H i 
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ADVANCE! Raise your earning power-learn 
RADIO- TELEVISION - ELECTRONICS 
by SHOP -METHOD 
HOME TRAINING 

GOOD JOBS AWAIT THE 
TRAINED RADIO -TV TECHNICIAN 

There is a place for you in the great Radio- Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
-in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio -TV service, 
and other branches of the field. National Schools Master 
Shop- Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

EARN WHILE YOU LEARN 
Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same ! Early in your training, you receive "Spare - 
time Work" Lessons which will enable you to earn extra 
money servicing neighbors' and friends' Radio and Tele- 
vision receivers, appliances, etc. 

NASE 
p1.L p ShoP_Method 

E R. Muster {rom p5 Get training c- e ro Home 
Esta School 

( 

[ ltiua, cal ft 
sso` training , ## T (1' , with 50 years of 

on Studios - almost Men 
,lttr Laboratories. training lo Yoe: 
Shops, Experience Schools 

i 
Successful Nation° 
Vie Bring 

3 

You also 
receive this 
Multitester 

T.R.F. Receiver 

Signal Generator Audio Oscillator 

National Schools Training is All- Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily -more than ever before. Tele- 
vision is sweeping the country, too. Co -axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools' complete training program 
qualifies you in all fields. Read this partial list of opportu 
nities for trained technicians: 

Business of Your Own Broadcasting 
Radio Manufacturing, Sales, Service Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 

TELEVISION TRAINING 
You get a complete 
series of up- to -the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab - 
oratories and classrooms! 

l 
I ®, 

o 

Superheterodyne Receiver 

LEARN BY DOING 
You receive and keep all the 

FREE! RADIO -TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 
Send today for valuable, professional qual- 
National Schools' new, ity Multitester. No extra 

illustrated Book of Oppor- charges. 
tunity in Radio- Television - 

Electronics, and an actual 
Sample Lesson. -No cost - 

T h i s no obligation. Use the course also g 
offered in Span coupon now -we'll 
ish and Portuguese answer by return 

airmail. 
APPROVED FOR 

VETERANS 
AND 

NON -VETERANS 

Check coupon below 

Both 
Resident and 
Home Study 
Courses Offered! 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 
IN CANADA:811W. HASTINGS STREET,VANCOUVER, B.C. 

RÄD%O 
V%S%ÓN 

I mail in enve:ope or paste on postal card) 
NATIONAL SCHOOLS, Dept. RG -14 

4000 S. Figueroa Street 323 West Polk Street 
Los Angeles 37, Calif. or Chicago 7, Ill. 

Send FREE Radio -TV Electronics book and FREE sample 
lesson. No obligation, no salesman will call. 

NAME BIRTHDAY 19_ 
ADDRESS 

CITY ZONE STATE 

D Check here if interested in Resident School Training at Los Angeles. 
VETERANS: Give Date of Discharge 
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Editor and Publisher 
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Editorial Director 
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Managing Editor 
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Associate Editor 
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Editorial Associate 
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ON THE COVER: 
Unique study of Faye Emerson, 
as photographed directly in 
color from the screen of on 
RCA color -mask TV tube. It was 
taken during one of the first of 
the recent experimental trans- 
missions with NTSC compatible 
standards. 

Color original courteuy NBC. 
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Zoo IN YOUR OWN HOME Iecvm 
TELEVISION 

RADIO 
ELECTRONICS 

de ,6"51494 s a 24 IIo WAY 

T 

O N1116 

Multi -Meter 

2IINCH 
Build and keep this BIG DTI 

engineered TV set -cosily 
converted to U.H.F. 

Above: 
Work over 

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 ono of today's most remark- 
able ... practical ways to prepare to get into America's 

300 amazing billion dollar opportunity field of TELEVISION - 
RADIO- ELECTRONICS. You'll see how to get into fas- 
cinating work that pays well ... that offers one of 
America's most promising futures ... that enables you 
to start your own business 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. 

every- 
bearing Mu 

:her 

ork. You'll see that DeForest's Training, Inc. sends every - 

useful for Television 
a ig 211NCH TV thing needed to set up your own HOME LABORATORY. 

3. Build and keep etroin- You get and keep the same type of basic electronic 

Set. tDT 1 

°ffers a °o hom 

Laboratories. You get home training that includes inyin7eleoffers-Rad¡ohomeul, 
but equipment used in our modern Chicago Training 

without the TV set.) the knowledge and experience gained from train- 

nevi 

a 16 mm. rnovie pt.vecmOvieSd 
instructive 

ing thousands of students first hand in Chicago. 

ougrasp ¡"Pe:: 
'ter. 

to top it all, you use DTI's amazingly 
new series of highly 

better. 
°wonderful cidto help Y easier effective and exclusive home training aid - 
fundamentals undaderfuI 

sfaster 
to "read lessons INSTRUCTIVE MOVIES. But why not get the 

information-packed literature. 5.i Enjoy vres111- i11usOUT d¡ag a s. 
dY OLD EMPLOYMENT wi -ta -goo ne 

b after 9radua in 

fascinating 

1. 
00tas: experiments 

sting over 
eriments with this 

frosting 
BIG SHIPMENTS 

equipment 
from 16 BIG SHIPM 

of Electronic -Radio ports 

which you KEEP. 

2. Build valuable o mesas 

shown 
to 

the let' Pwhich you 
shown quality 
KEEP. This includes and jewel 

5 INCH oscilloscope both highly Meier- 

th han d ss t g 

6. Get an honest cod lo 
OWN 

SpIES AND 

SERVICE to help Ye: get 
good 

tart¡n9 your 
today for the con+ 

._or asE gIÿSINE55SMail 
coup 

details. Get this 
plete 

information- packed publication 

awf:s EARN 
MoNEI 
IM ItltrIslS* 

owe ILU1lMtts 

"ONE OF AMERICA'S FOREMOST 
TELEVISION TRAINING CENTERS" 

j Establiebed 7931- 

pEF4REST'S TRAINING, INC. 
AfffliATEp WtrH 

DEVRY 7edaccai INSTITUTE 
CN!rAGO 14, ILLINOIS 

JANUARY, 1954 

MODERN LABORATORIES 
If you prefer, get all your preparation 

in our new Chicago Training Lab- 
oratories -one of the finest of its 

kind. Ample instructors, modern 
equipment. Write for details! 

MILITARY SERVICE! 
If you're subject to military 

service, the information 
we have for you should 

prove very helpful. 
Mail coupon today. FREE! 

Mad essufteut r%aaary 

DEFOREST'S TRAINING, INC. 
2533 N. Ashland Avenue, Chicago 14, III. 

I would like your valuable information -packed publication showing 
how I can get started toward a good job or my own business in 
Television- Radio -Electronics. 

li =Mt rr NNE 

Dept. RE-1-1( 

Name 

Street 

City 

Age 

Apt 

State .Zone. 
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COMPOUND 
DIFFRACTION 
PROJECTOR 

Public Address 
Loudspeaker System 

setting new standards for 
VOICE PENETRATION 
AND MUSICASTING 

Greatly outperforms comparably sized 
reentrant horns 
Tremendous penetrating power and 
coverage at very low unit energy cost 
Exclusive E-V coaxial design and 
diffraction principle 
Peak -free response ±5 db to 10,000 cps 
Delivers 21/2 octaves more musical range 
Weather- proof, blast -proof, splash -proof 
Virtually indestructible 

Model 848 CDP. 25 watts. 16 ohms. 
List Price, $65.00 Net, $39.00 

COMPARE 
POLAR PATTERN 

Sound distribution 
of CDP exceeds 120° 
at all frequencies up 
to 10,000 cps. 

COMPARE 
RESPONSE AND 

EFFICIENCY 

Note extended high 
frequency range of 
COP. Response is 
smooth, peak -free 
±5 db to 10,000 cps. 

Write for Free 
Bulletin No. 197 

4,20 

20 

Vat Pend. 

clieL 
421 CARROL ST. BUCHANAN, MICHIGAN 
Export, 13 E. 401h S?., New York 16, U.S. A. Cables, Arlab 

THE RADIO MONTH 

Courtesy U.S. Navy 
The Jim Creek Valley installation as seen from one of the 200 -foot towers above. 

BIGGEST TRANSMITTER in the 
world went into operation at Jim Creek 
Valley, Washington on November 17. 
Constructed for the U.S. Navy by RCA, 
it has a power of 1,200,000 watts (1200 
kw). With it, the Navy can communi- 
cate instantly with any of its units at 
any point on the globe using c.w. on any 
frequency from 14.5 to 35 kc. 

The transmitter itself is composed of 
two identical units operated in parallel. 
Either can be used independently if the 
other should be put out of service. 

The antenna- stated to be the largest 
ever erected -is strung between twelve 
200 -foot towers erected along the crests 
of two 3,000 -foot mountains which en- 
close the valley on the north and south. 
The ten antenna spans zig -zag back 
and forth between the towers, covering 
an area of 435 acres.with active radiat- 
ing elements. Because the mountain 
crests are not exactly parallel, the 
spans vary in length from 5,640 to 
8,700 feet. Like the transmitter, the 
antenna is divided in two, either half 
of which could be used independently. 

DR. HERBERT EUGENE IVES. TV 
pioneer, whose research resulted in the 
first American public demonstration of 
television in 1927, and who also devel- 
oped three -dimensional pictures, died 
on November 13. He was 71 years old. 

At the end of World War I, Dr. Ives 
joined the technical staff of Bell Tele- 
phone Laboratories. His first work was 
in the field of photoelectric cells and 
their applications to the communication 
industry. He was in charge of the gen- 
eral development of picture transmis- 
sion over telephone lines which was first 
used in 1924. 

Dr. Herbert Eugene Ives 

Following this, Dr. Ives had charge 
of the investigation of television which 
resulted in the first demonstration in 
April, 1927. Two months later television 
images in color were demonstrated, 
using three transmission lines, one for 
each primary color. He remained a 
member of the technical and research 
staff at Bell Telephone Laboratories 
until his retirement in 1947. 

COLOR TV PICTURE TUBES will 
soon represent the entire picture tube 
production of Crosley's Batavia, Ill., 
tube plant. Crosley has announced they 
will discontinue the production of 
black- and -white picture tubes at that 
plant by February. 

Production of the Lawrence tube, 
called the Chromatron, has been started 
at the plant in very small quantities, 
and is expected to reach 100 color tubes 
a day by February. From then on, Cros- 
ley will buy all its black -and -white pic- 
ture tubes from other tube makers. 

RADIO -ELECTRONICS 
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It was way back in 1945 
that Raytheon, the first tube 
manufacturer to recognize 

the Service Dealers' need for help in combating 
public mistrust, provided that help through the 
Raytheon Bonded Electronic Technician Program. 

For the past nine years 

EY'RtEr this Raytheon support has 
helped many thousands of 

iYyll\' 

a 
IEoN, 

kt..k) `. 
y14M t 

N o Sa 

Service Dealers gain cus- 
tomer confidence and good 
will - substantially in- 

crease their volume and profit. 
Today, with the addition of television, the 

Raytheon Bond is more important than ever. 
And today, as always, if you can qualify for it, 
your status as a Raytheon Bonded Electronic 
Technician costs you not one cent. It is 
Raytheon's investment in your future. 

If you're interested in making more money, 
ask your Raytheon Tube Distributor to tell 
you about the Raytheon Bonded Program. 
He'll be pleased to tell you how this powerful 
sales stimulator can help you. 

RAYTHEON MANUFACTURING COMPANY 
&cel 

Newton, Mass.. Chicago, Ill., Atlanta, Go., Los Angeles, Caf. 

B *U r!t1IEE TUBES = RELIABLE SUBMINIATURE AND MINIATURE TUBES GERMANIUM OtODES AND TRANSISTORS NUCLEONIC TUBES MICROWAVE 

gANUARY, 11954 
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HERE'S A WELL -KNOWN 

TV HANDYMAN 

Just press the button and spray 
on a tough, quick -drying di- 
electric Acrylic coating. 
KRYLON Acrylic coating helps 
prevent corona when sprayed on 
high voltage coil and insulation, 
the socket of the high voltage 
rectifier, and component parts 
of the rectifier circuit. 
KRYLON Acrylic coating *, when 
sprayed on antenna and lead -in 
connections, effectively seals out 
air, moisture, dirt ... prevents 
pitting and keeps picture at peak 
quality. 

KRYLON CUTS DOWN SERVICE 

CONTRACT CALLS ...INCREASES 
YOUR PROFITS...AND IS THE NA- 
TION'S LARGEST SELLING ACRYLIC 

COATING FOR TV AND RADIO. 

TECHNICAL CHARACTERISTICS: 

Dielectric constant -2.8 to 2.4 (1,000 
cycles) 
Dielectric strength -400 to 800 
Electrical resistance -1010 ohms /cm3 
Available from TV Jobbers everywhere. 

KRYLON, Inc., Phila. 46, Pa. 
*Also available in non -conductive Bright Aluminum, 

Glossy Black, and appliance White. 

THE RADIO MONTH 

THIMBLE SIZE TRANSISTOR loo 
times as powerful as present commer- 
cially available types has been devel- 
oped by the Minneapolis Honeywell 
Regulator Co. 

Dr. Finn J. Larsen, research director, 
said the new power unit, which has an 
output of 20 watts, would do work not 
possible with the low- output typer, and 
should greatly expand the range of 
transistor uses. 

Thimble -size power -type transistor. 
A prototype aircraft electronic fuel 

gauge making use of the new transistor 
has already been built by the company, 
though the transistor is not yet in com- 
mercial production, being built on a 
pilot -line basis. 

The new transistor's power output of 
20 watts contrasts with that of 20 hun- 
dredths of a watt for present commer- 
cial types. This greater power enables 
it to do things heretofore impossible 
with transistors, such as the operation 
of motors, valves, relays and other 
equipment. 

Dr. Larsen said the inability of tran- 
sistors to handle sizable amounts of 
current has been a major drawback, and 
one that many researchers in the elec- 
tronic industry have been tryk.g to 
overcome. The big stumbling block has 
been the problem of heat. 

The key to Honeywell's development 
of a power -type unit was the discovery 
of an effective means of removing heat 
from the germanium -alloy junction. 

MICROWAVE WIRING method that 
may revolutionize the production of 
television links and aircraft radar de- 
vices will be made available to elec- 
tronic manufacturers on an industry- 

Microstrip receiver weighs 5 pounds. 

wide basis. - 

The technique, called Microstrip, 
was developed by Federal Telecommu- 
nication Laboratories, Nutley, N. J., a 
division of IT &T, and is being offered to 
prospective users under a special 
licensing agreement. 

As described in RADIO -ELECTRONICS, 
May, 1952, the equipment differs 
radically in design from conventional 
microwave circuitry. In conventional 
circuits, radio waves travel inside a 
highly polished tube, while in their 
Microstrip equivalent they are carried 
by metal strips etched on a thin sheet of 
metal. With the new device, costly wave 
guides may virtually be eliminated. 

The Microstrip components can be 
produced directly from diagrams by 
etching the circuits on a dielectrically 
coated base plate, as in photo engrav- 
ing, or by the use of stamping and 
embossing techniques. The units resem- 
ble oversized calling cards, and can be 
turned out almost as rapidly as sheets 
from a printing press. They can be 
produced at a fraction of the cost of 
their conventional counterparts. 

TV INTERFERENCE was the subject 
of a stern warning delivered by FCC 
Commissioner Sterling to TV, radio, 
and broadcast equipment makers. The 
occasion for this warning was the Fall 
meeting of the combined RETMA, 
RTMA of Canada and IRE in Toronto. 

Commissioner Sterling stressed that 
the industry must do much more about 
reducing radiation from TV receivers 
and transmitters which interfere with 
reception on government, aircraft, ama- 
teur and TV -radio bands. 

Sterling said that the FCC received 
22,264 interference complaints in fiscal 
1953. More than 12,600 resulted from 
spurious responses of broadcast receiv- 
ers -6,000 from TV sets. Some 9,600 
were the result of spurious radiations 
from transmitters. 

At one point, the commissioner de- 
parted from his prepared text, remind- 
ing manufacturer's of FCC's new power 
to issue "cease and desist" orders, 
which in some cases could have the 
effect of putting an offending company 
out of business. 

The Commission has been making 
extensive field measurements in Port- 
land, Oregon, site of the first commer- 
cial u.h.f. station, on radiation from 
u.h.f. TV receivers and converters. The 
results gave great cause for concern. In 
the instance of strips and separate con- 
verters, excessive radiation was ob- 
served in the region between 200 and 
500 mc. The radiation from u.h.f. oscil- 
lators was in the order of thousands of 
microvolts per meter, and in one in- 
stance a field of 10,000 microvolts -per- 
meter was obtained at 100 feet from a 
set of one of our major manufacturers. 

In reply, Crosley's Lewis M. Clement, 
chairman of RETMA engineering de- 
partment's executive council reported 
that the vast majority of manufacturers 
have now reduced spurious v.h.f. oscil- 
lator radiation below RETMA's "in- 
terim" maximums (50 microvolts -per- 
meter at 100 feet for channels 2 -6 and 
150 microvolts -per -meter for 7 -13). END 

RADIO- ELECTRONICS 
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Edward H. Guilford 
Executive Vice President 

How To Pass FCC 
COMMERCIAL LICENS 
RADIO OPERATOR 

NS EXAM INA TIO 

- -7.-.. 

MONET' MAKING 

F C C LICENSE 

INFORMA TION 

GET THIS AMAZING NEW BOOKLET FREE! 

TELLS HOW 
' HERE IS YOUR GUARANTEE 

If you fail to Pass your Commerciala(á^ }ese to pan 

IN E GUARANTEE 
after 

completing ur course, we 9 

tin a your trainingo without additio 
our Commerc al 

kind, until You successfully obtain y 

license, provided you first sit for this 
course. 

tnon 

TO TRAIN AND COACH YOU AT within 90 days after completing Y 

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

GETS CIVIL SERVICE JOB 
"Thanks to your course I obtained my 2nd phone license, and am now employed by 
Civil Sew ice at Great Lakes Naval Training Station as an Equipment Specialist." 

Kenneth It. Leiser, Fair Oaks, 31íd. Del.. McHenry, Ill. 
GETS STATE POLICE JOB 

TELLS HOW ... 
Our Amazingly Effective 
JOB -FINDING SERVICE 

HOME IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 
If you have had any practical experience -Ama- 
teur, Army, Navy, radio repair, or experimenting. 

f)- TELLS HOW - 

Employers Make JOB OFFERS Like These 
to Our Graduates Every Month! 
Letter from nationally -known Airlines, We would also appreciate if you 
would place the following additional advertisement in your bulletin - 
Wanted- Superintendent of Communications . . . Salary $666.66 per month." 
Letter from nationally known airplane manufacturer, We need men with 
electronic training or experience in radar maintenance to perform opera- 
tional check -out of radar and other electronics systems . . . starting salary 
. . . amounting to $329.33 per month." 
Letter from nationally -known Airlines, We are contemplating placing . . . 

an Airline Ground Radio Engineer." Starting salary $385 per month. 
These are just a few examples of the job offers that come to 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 

Name and Address 
Lee Worthy ... ... . .. _ .. 

2210% Wilshire St.. Bakersfield, Calif. 
Clifford E. Vogt 1st Phone 20 

Box 1016, Dania, Fla. 
Francis X. Foerch 1st Phone 38 

38 Beueler Pl.. Bergenfield. N. J. 
S -Sgt. Ben it. Davis... 1st Phone 28 

317 North Roosevelt. Lebanon. Ill. 
Albert Schnell 2nd Phone 23 

110 West I lth St., Escondido, Calif. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Carl E. Smith. E. E., Consulting Engineer, President 

Desk RE -60, 4900 Euclid Bldg., Cleveland 3, Ohio 

License Lessons 
2nd Phone... ........ 16 

"I have obtained my 1st class ticket (thanks to your school) and since receiving 
same I have held good jobs at all tines. I am now Chief Radlo Operator with the 
Kentucky State Police." 

Edwin P. Healy. 264 E. 3rd St., London, Ky. 

GETS BROADCAST JOB 
"I wish to thank your Job -Finding Service for the help 
in securing for me the position of transmitter operator 
here at WCAE in Pittsburgh." 

Walter Koschik. 1-142 Ridge Ave.. N. Braddock, Pa. 

GETS AIRLINES JOB 
"Due to your Job -Finding Service, I have been getting 
many offers from all over the country. and I have taken a job 
with Capital Airlines in Chicago, as a Radio Mechanic.- 

llscry Clare. 4537 S. Drexel Blvd.. Chicago. Ill. 

!OURS I S T H E 
O N L Y H O M E 
STUDY COURSE 
WHICH SUP- 
PLIES FCC -TYPE 
EXAMINATIONS 
WITH ALL LES- 
SONS AND FINAL 
TESTS. 

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

JANUARY, 1954 

B 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE60 -4900 Euclid Bldg. 
Cleveland 3, Ohio 
(Address to Desk No. to avoid delay.) 

I want to know how I can get my FCC ticket in a minimum of time. 
Send me your FREE hooklet: "How to Pass FCC License Examina- 
tions" (does not cover exams. for Amateur License), as well as a 
sample FCC -type exam and the amazing new booklet, "Money-Making 
FCC License Information. Be sure to tell me about your Television 
Engineering Course." 

Name 

Address 

City Zone State 
Paste on two cent postcard or send air mail. 

I m m o m a wi m i - - me m s wo me ========= sJl 
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111W 
Certified Quality Service 

Business Builders 

SIGNS...POSTALS 

...AD MATS 
GET THIS CATALOG 

TIE IN even stronger with your Certified Quality 
Service campaign in LIFE and POST. Tell your cus- 
tomer again and again. You offer him the quality serv- 
ice and fair charges that spell C...Q...S. Win his con- 
fidence and you win his business. Along with your 
CQS tags and displays, use your new CQS illuminated 
indoor sign ... flange sign ... postals ... and ad mats. 
You'll be proud of them. They are modern, dignified, 
economical ... and their CQS message sells hard. See 
them at your CBS -Hytron distributor's. Or write for 
CQS-10 catalog. But act now ! 

=== 

NEED MORE COS TAGS? 
With your 3 -line imprint, they are priced low: 
250 for $2.25, 500 for $3.50, 1000 for $6.00. 
Order from your distributor ... or direct. 

4MORE 
CQSSuIesAids 

IDENTIFY YOU AS A... 

Certified 
QUALITY SERVICE DEALER 

NEW COS 
INDOOR SIGN ED Nnr 

nth ty5eraps rvisacemesoagi 
potent ñ 

toatlig Que. 
Aackage ypu will ye plaY. nlliant Proud to dis- Plesiglm sig (25, sbbr( l 

tiang litq¡cosmgns 

C1P 

and huoko) w staP°etlnd ittiñ dow...oncounter..-onohel(. 

socket. 
w-ilhY 

to plug i[o a fluorescenttuhe' a[ i(ht aprl 21-hour sales'1 ,nan laatdin 

w 

.ryyn°rsI^taCet y°u, CQS /11u- 
mi [etl oor Si n nght en[ai' ONY Hs FC.HuPonlin. öYtr tl 5[ 6tw. Your C81- 

Certi 
re 

in ev,0 stronger with Your h d 
Y Service 

eC 
sing oul LIFE adh Patgn u 

and 'l'agsd' ith Your Kit: ewdow 
strearner 

. Y ur Gu 
easel display, Tcll o 

hat you offer the the Certified 
Quaky 

ice and cIna rvY 
the fair c ... the technial know- 

barges 
equipment that spell C.., 

Q S' 

how and 
his confidence -..and - more basin yo. willgain 
Ltse your 4 new CQS sales buJdefi 

FA-If 

CQS- 10 Catalog also features 
3 direct -mail postals - .. 9 ad mats. 

---- to i -ra -ta tats - thief- theta 

6 0 F R! 10 SOCKET LOCATORS with 20 miniature tubes e t es 

= Ea ® tai fi ti ti S = ti = = ® 

During January and February. Order 20 CBS -Hytron 
miniature tubes. Your distributor will give you this 
package of 10 new CBS -Hytron Socket Locators. With 
them, plugging miniatures into hard -to-locate sockets 
is easy. Socket Locator slips over pins of tube (7 -pin or 
9 -pin). Key of Locator finds socket ... guides tube into 
it, quickly. Save time and temper ... take advantage 
of this limited offer. See your CBS -Hytron distributor. 

NEW... FREE CBS - HYTRON CRYSTAL DIODE MANUAL 
Complete, down -to-earth, 8 -page manual on crystal diodes. Three 
parts: 1. Advantages and construction. 2. Complete data, 38 types. 
3. Selection and application. Profusely illustrated. Ten basic cir- 
cuits. Gives you all the crystal -diode information you have been 
seeking. FREE ... from your CBS -Hytron distributor ... or write 
direct. 

Manufacturers of 
Receiving Tubes Since 1921 

CBS - HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc, 

A member of the CBS family ... CBS Radio CBS Television 

Columbia Records, Inc. CBS Laboratories CBS- Columbia and CBS- Hytron 

RECEIVING ... TRANSMITTING ... SPECIAL- PURPOSE AND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS 
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How I foxed 
the Navy 

by Arthur Godfrey 

The Navy almost scuttled me. I shudder to 
think of it. My crazy career could have ended 
right there. Who knows, I might still be bum- 
ming Chesterfields instead of selling them. 

To be scuttled by the Navy you've either 
got to do something wrong or neglect to do 
something right. They've got you both ways. 
For my part, I neglected to finish high school. 

Ordinarily, a man can get along without a 
high school diploma. Plenty of men have. But 
not in the Navy. At least not in the U. S. Navy 
Materiel School at Bellevue, D. C., back in 
1929. In those days a bluejacket had to have 
a mind like Einstein's. And I didn't. 

"Godfrey," said the lieutenant a few days 
after I'd checked in, "either you learn mathe- 
matics and learn it fast or out you go. I'll give 
you six weeks." This, I figured, was it. For a 
guy who had to take off his shoes to count 

GET EXPERT 

2 FREE BOOKS GUIDANCE 

1:i 

above ten, it was an impossible assignment. 
I was ready to turn in my bell- bottoms. But 

an ad in a magazine stopped me. Here, it said, 
is your chance to get special training in almost 
any subject- mathematics included. I hopped 
on it. Within a week I was enrolled with the 
International Correspondence Schools studying 
algebra, geometry and trig for all I was worth. 

Came week -end liberty, I studied. Came a 
holiday, I studied. Came the end of the six 
weeks, I was top man in the class. Within 
six weeks I had mastered two years of high 
school math, thanks to the training I'd gotten. 

I.C.S. made the impossible -easy! 

Free, illustrated catalog on career that interests you. Also 36 -page, pocket - 

size guide to advancement, "How to Succeed." Just mail the coupon! 

I. C. S., Scranton 9, Penna. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 'Cs 
BOX 28 

Without cost or obligation, send me "HOW to 

ART Heating 
Commercial Art Painting Contractor 
Magazine Illustrating Air Conditioning 
Fashion Ilwstrating Electrician 
Cartooning BUSINESS 
Sketching and Painting Business Administration 
Show Card and Sign Lettering Certified Public Accountant 
AUTOMOTIVE Bookkeeping and Accounting 
Automobile, Mechanic Office Management 
Auto Elec. Technician Stenography and Typing 
Auto Body Rebuilding Secretarial 
and Refinishing Federal Tax 
Diesel -Gas Engines Business Correspondence 
AVIATION Letter -writing Improvement 

Aeronautical Engineering Jr. Personnel and Labnr Relations 
Aircraft Engine Mechanic Advertising 
Airplane Drafting Retail Business Management 
BUI LDING Managing Small Business 

Architecture Ocean Navigation 
Arch. Drafting Sales Management 
Building Contractor Short Story Writing 
Estimating Creative Salesmanship 
Carpenter and Mill Work Traffic Management 
Carpenter Foreman CHEMISTRY 
Reading Blueprints Chemical Engineering 
House Planning Chemistry 
Plumbing Analytical Chemistry 

77 -K, SCRANTON 9, PENNA. 
SUCCEED" and the booklet about the course BEFORE which I have 

Petroleum -Nat'l Gas Electrical Drafting 
Pulp and Paper Making Electric Power and Light 
Plastics Lineman 
CIVIL, STRUCTURAL HIGH SCHOOL 
ENGINEERING High School Subjects 

Civil Engineering Mathematics 

Structural Engineering Commercial 

Surveying and Mapping Good English 

Structural Drafting M ECHANICAL 
AND SHOP 
Mechanical Engineering 
Industrial Engineering 
Industrial Supervision 
Foremanship 
Mechanical Drafting 
Machine Design- Drafting 
Machine Shop Practice 

Highway Engineering 
Reading Blueprints 
Construction Engineering 
Sanitary Engineering 
DRAFTING 

Aircraft Drafting 
Architectural Drafting 
Electrical Drafting Tool Design 
Mechanical Drafting Industrial Instrumentation 
Structural Drafting Machine Shop Inspection 
Sheet Metal Drafting Reading Blueprints 
Ship Drafting Toolmaking 
Mine Surveying and Drafting Gas -Electric Welding 
ELECTRICAL Heat Treatment- Metallurgy 

Electrical Engineering Sheet Metal Work 
Electrician Sheet Metal Pattern Drafting 
Electrical Maintenance Refrigeration 

marked X: 
POWER 

Combustion Engineering 
Diesel- Electric 
Electric Light and Power 
Stationary Steam Engineering 
Stationary Fireman 
RADIO, TELEVISION 
COMMUNICATIONS 
Practical Radio -TV Eng'r'ing 
Radio Operating 
Radio and TV Servicing 
Television -Technician 
Electronics 
Telephone Work 
RAILROAD 

Locomotive Engineer 
Diesel Locomotive 
Air Brakes Car Inspector 
Railroad Administration 
TEXTI LE 
Textile Engineering 
Cotton, Rayon, Woolen Mfg. 
Carding and Spinning 
Warping and Weaving 
Loom Fixing Throwing 
Finishing and Dyeing 
Textile Designing 

Name Age Home Address 

City Zone State 

Occupation 

Working Hours A M to P M 

Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., 
Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 

JANUARY, 1954 
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gives 
BETTER 

UHF 
RECEPTION ... 

"ANACONDA" 
finest UHF Foam 

Polyethylene transmission 
line 

NO MOISTURE 
PROBLEMS! 

NO TERMINA- 
TION PROB- 
LEMS! 

EXTREMELY 
LIGHTWEIGHT! 

LOW 
ATTENUATION! 

THIS 

NOT 
THIS 

Has all channel reception for 
both UHF and VHF 

We have a UL approved universal type "Lightning 
Arrestor" for use with all Anaconda UHF lines & 
other types of flat or round TV wires. A stripper for 
easy installation is also available. 

Write for Samples and New 
Descriptive Literature 

Sold through recognized jobbers only! 

"National distrib.,fors and warehouse 
for ANACONDA densheath television 

and radio wires and cables" 

WIRE & SUPPLY CO. 
2850 Irving Pork 'Acad Chicago 18, III. 

RADIO BUSINESS 

Merchandising and Promotion 
Aerovox Corporation, New Bedford, 

Mass. designed a new Ceramic Center 

display and dispense. cabinet which 
holds 700 window cartons of the com- 
pany's ceramic capacitors. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., in co- operation with its 

opening of WKJG -TV, new Fort Wayne 
TV station. The company followed up 
with an advertising campaign over the 
new station. 

Alliance Manufacturing Co., Alliance, 
0., reported considerable success with 
the fall advertising campaign on its 
Tenna -Rotor and other TV accessories, 
according to John Bentia, Alliance vice - 
president. An independent survey re- 
ported that the company ranked 16th 
among national TV spot advertisers. 
Mr. Bentia also announced that the 
company's tie -in promotion with the 
Milwaukee Braves on the Alliance u.h.f. 
converter last fall in the Milwaukee 
area was highly successful. 

Simpson Electric -Co., Chicago, re- 
cently sponsored a series of lectures 
for service technicians in Northwestern 
cities. Lloyd Austin, assistant chief en- 
gineer for Simpson, demonstrated the 
use of Simpson equipment in TV align- 
ment. 

Javex, Redlands, Calif., designed a 
new plastic promotional package for 

Boston area distributors, held a lecture 
for service technicians in Boston. Bill 
Ashby, staff lecturer of Raytheon, out- 
lined the company's new Service Saver 
plan which tells the service technician 
how to save time on service calls and 
how to build good will and extra busi- 
ness with his customers. 

Finney Co., Cleveland antenna man- 
ufacturer, set up an exhibition of its 

antennas in a Fort Wayne, Ind. depart- 
ment store in conjunction with the 

distributors who carry its line of wall 
plates and other products. 

Cornell -Dubilier, South Plainfield, 
N. J., developed a new compartment 
type, plastic, hinged -cover case for an 
assortment of 76 of its most popular 
Cub capacitors. 

Ram Electronics, Irvington-on-Hud - 
son, N. Y., held another in its series of 
forums for service technicians in the 
St. Louis area under the joint sponsor- 
ship of its distributors in that territory. 

Jensen Industries, Chicago, issued a 
new pocket -size booklet for service tech- 
nicians telling how they can add $240 
a year to their income by selling just 
one Jensen needle per day. 

Production and Sales 
RETMA reported the sale of 7,522,862 

cathode -ray tubes and 347,152,450 re- 
ceiving tubes for the first 9 months of 
1953. This compares with 3,908,745 cath- 
ode -ray tubes and 245,689,629 receiving 
tubes for the 1952 period. RETMA an- 
nounced that 5,524,370 TV sets and 
10,149,163 radios had been produced in 
the first 9 months of 1953. This compares 
with 3,670,590 TV sets and 7,528,412 ra- 
dios produced in the 1952 period. The as- 
sociation also noted that 4,300,360 TV 
receivers and 4,526,186 radios (exclud- 
ing car radios) were sold at retail dur., 
ing the first 9 months of 1953. 

RADIO -ELECTRONICS, 
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the only COMPLETE catalog 
for Everything in TV, Radio 
and Industrial Electronics 

17 

Everything in Radio,Television 
and Industrial Electronics 

FREE 

Allied Rad1O 80 ILL 

100 N. W ESTEeN AVE T 

Iepho eiCNAGÖrka 
1-6800 

catalog 
No, 13s 

1954 
SOX 011 vAGt 26t 

value -packed 

1954 ALLIED 
268 -PAGE CATALOG 

The World's Largest Stocks 

TV and Radio Parts 
Test Instruments 
High -Fidelity Equipment 
Custom TV Chassis 
AM, FN Tuners and Radios 
Recorders and Supplies 
P.A. Systems, Accessories 
Amatet,r Station Gear 
Builders' Kits, Supplies 
Equipment for Industry 

SEND FOR IT TODAY 
Get ALLIED''- latest catalog -268 pages 

packed with the world's largest selection of 
quality equipment at lowest, money -saving 

prices. See a I the latest releases in custom Td 
chassis, TV a itennos and accessories; AM and 

FM tuners and radios; everything in High -Fidelity 
custom components; lasest P. A. Systems and 
accessories; recorders and supplies; Amateur 

receivers, transmitters and station gev; 
specialized incl./stricl electronic equipmert; 

test instruments; builde-s' kits; huge listincs 
of parts tubes, too s, books -your choice 

of the world's most complete sloc<s 
of quality equipree-tt. ALLIED gives ycu 

every buying advantage: speedy shi 7- 

nent, exper personal help, lowest 
prices, assured satisfaction. Get the 

big 1954 ALLIED Catalog. Keep it 
handy -and save time and money. 

Send for your FREE copy today. 

SAVE ON EVERYTHING 

Fastest Service 
in Electronic Supply 

NEW HOME OF 

ALLIED RADIO 
ultra- modern facilities 
TO SERVE YOU BEST 

SEND FOR THE LEADING 
ELECTRONIC 

BUYING GUIDE 

EASY PAY TERMS 
Use ALLIED'S liberal Easy 
Payment Plan -only 10% 
down, 12 months to pa.- 
no carrying charge if you 
pay in 60 days. Available 
on Hi -Fi and P.A. un ts, 
recorders, TV chassis, best 
instruments, Amateur gEar. 

JANUARY, 1954 

FREE! = 
IN ELECTRONICS 

aliad Radio 

tkM 

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

ALLIED RADIO 
World's Largest Elect-onic Supply House 

ALLIED RADIO CORP., Dept. 2 -A -1 

100 N. Western Ave , Chicago 80. Illinois 

Send FREE 268 -Page 19.54 ALLIED Catalog 

Name 

Address 

City Zone State 
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You get latest 
tube test data 

With the Jackson Model 648 Dynamic® 
Tube Tester is furnished a roll chart 
which gives tube data on recently re- 
leased types, all generally used types, 
and many older types. 

Besides, to keep you right up -to -date 
between roll chart revisions, we promptly 
issue a Bullet -in to distributors giving 
the test setting data on newly announced 
tubes. The Bullet -in also tells when re- 
vised roll charts are ready. 

This extra service keeps users of Jack- 
son Tube Testers strictly on the ball 
-and that's what alert electronic ex- 
perts want to be! 

Get complete information from your 
electronics distributor -or write us. 

AC KS O N 

ELECTRICAL INSTRUMENT CO 

"Service Engineered" 
Test Equipment 

DAYTON 2, OHIO 

In Canada: 
The Canadian Marconi Co. 

RADIO BUSINESS 

Shows and Conferences 
The Second International Sight and 

Sound Exposition will be held in the 
Palmer House, Chicago, September 30 
through October 2, 1954, a month later 
than the 1953 show. The show manage- 
ment announced there would be a 75% 
increase in display space. 

The 1954 Audio Fair -Los Angeles, 
sponsored by the Los Angeles section of 
the Audio Engineering Society, has 
been scheduled for February 4 -6 in the 
Alexandria Hotel. 

New Plants and Expansions 
Sylvania Electric Products broke 

ground on a new 20 -acre site in Fuller- 
ton, Calif., for a new TV picture -tube 
factory. The company is also nearing 
completion on a 200,000- square -foot ex- 
tension to its TV picture -tube plant in 
Seneca Falls, N. Y. It will be used for 
the manufacture of large picture tubes 
and for pilot production of color tubes. 

Allen B. Du Mont Laboratories moved 
the Teletron Service Department of its 
Cathode -Ray Tube Division to new and 
larger quarters at 760 Bloomfield Ave., 
Clifton, N. J. 

Waldom Electronics broke ground for 
the construction of a modern new plant 
in Chicago. The new plant is expected 
to double the company's production ca- 
pacity for its electronic components and 
Croname products. 

Business Briefs 
RCA announced that it will begin 

deliveries of its compatible color TV 
broadcast equipment before the begin- 
ning of 1954. 

Channel Master Corp., Ellenville, 
N. Y. is sponsoring an educational 
program for its employees under which 
they may study any course related to 
their jobs at any school in the country. 
Channel Master will foot the bill for 
tuition, books, and any necessary 
laboratory fees. 

. JFD Manufacturing Co., Brooklyn, 
N. Y., protected the design and con- 
struction of its lightning arresters 
which have sawtooth contact washers 
with U. S. patents. 

. The gaslight Club, a private club 
in Chicago, was opened by the Secret 
16, a group of prominent men in the 
electronics industry headed by Burton 
Browne, owner of the Chicago adver- 
tising agency bearing his name. 

United Catalog Publishers, Inc., 
New York City, introduced its File -O- 
Matic perpetual counter catalog service 
for distributors. 
. . . NEDA announced more definite 
plans for its series of regional educa- 
tional conferences for distributors, at 
a committee meeting in Pittsburgh. The 
first meeting will be held in New York 
City, in the Hotel New Yorker, on 
either February 8th or March 1st. 

Sarkes Tarzian Rectifier Div., 
Bloomington, Ind., recently conducted a 
survey among consumers (predom- 
inantly women) in an effort to deter- 
mine their reaction to color TV. Accord- 
ing to George Eannarino, director of 
the Rectifier Division, $500 was the l 

NEW 

VOLS. 

3 &4 

HOWARD W. SAMS' 

"DIAL CORD 

STRINGING GUIDES" 

Shows you the ONE right 

way to string any dial 

cord in just seconds ... 

There i8 only ONE RIGHT WAY to 
string a radio receiver dial cord, and 
these are the only books that show 
you how. They cover thousands of 
receivers, clearly illustrating each 
dial cord system in a legible diagram 
that shows you how to solve the 
knottiest stringing problem in sec- 
onds. You'll say goodbye to trouble 
when you own these invaluable 
guides -they pay for themselves in 
the time you save! 

VOL. 4. Latest volume includes dial cord 
stringing diagrams for hundreds of radio and 
TV -radio receivers produced from mid -1951 
through 1953. Includes cumulative index to 
all 4 volumes. 96 pages. 51/2" x 81/2". 
ORDER DC -4. Only $ 1.00 

VOL. 3. Includes dial cord stringing diagrams 
for radio receivers produced from 1950 
through mid -1951, as well as TV -radio 
receivers produced from 1946 through mid- 
1951. 96 pages. 51/2" x 8 1/2". 
ORDER DC -3. Only $1.00 

VOL. 2. Covers dial cords used in receivers 
produced from 1 947 through 1949. Indexed 
for quick reference. 96 pages. 51/2" x 81/2". 
ORDER DC -2. Only $1.00 

VOL. 1. Complete dial cord stringing data 
for hundreds of receivers produced from 
1938 through 1946.112 pages. 51/2" x 81/2". 
ORDER DC -1. Only $1.00 

OWN ALL 4 -LICK ANY DIAL CORD 
STRINGING PROBLEM IN SECONDS 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Inc., 
2205 East 46th St., Indianapolis 5, Ind 
My (check) (money order) for $ 
enclosed. Send the following books: 

DC-4 ($1.00) 
DC-3 ($1.00) 

DC-2 ($1.00) 
DC-1 ($1.00) 

Name 

Address 

City Zone. .State 
/Outside U.S.A. priced slightly higher) J 

RADIO- ELECTRONICS 
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J. E. SMITH 
President 

National Radio 
Institute 

Washington, D. C. 

40 years of success 
training men at 
home in spare time. 

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

RADIOTELEVISION 

Practice Broadcasting Practice Servicing 
with Equipment I Send with Equipment I Send 

As part of my Communications 
Course I send you kits of parts to 
ouild the low -power Broadcasting 
Transmitter shown at the left. 
You use it to get practical experi- 
ence putting a station "on the air," 
performing procedures demanded 

Broadcasting Station Operators. 
An FCC Commercial Operator's 
License can be your ticket to a 
better job and a bright future; 
my Communications Course gives 
you the training you need to get 
your license. Mail card below and 
see in my book other valuable 
equipment you build. 

Television is Growing Fast 

Making New Jobs, Prosperity 
More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets. 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio - 
Television at home in spare time. Cut out and mail 

ostage free card. J. E. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR. 

Nothing takes the place of PRAC- 
TICAL EXPERIENCE. That's why 
NRI training is based on LEARN - 
ING BY DOING. You uée parts I 
furnish to build many circuits com- 
mon to Radio and Television. With 
my Servicing Course you build a 
modern Radio (shown at right). You 
build a Multitester which you use to 
help fix sets while training. Many 
students make $10, $15 a week extra 
fixing sets in spare time starting a 
few months after enrolling. All 
equipment is yours to keep. Card 
below will bring book showing other 
equipment you build. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILL 

Good Jobs, Good Pay, Success 
OTH SIDE 

r 
CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64 -Page Book 

Both FREE 
This card entitles you to Actual Lesson on Servicing, 
shows how you learn Radio -Television at home. You'll 
also receive my 64 -Page Book, "How to Be a Success 
in Radio -Television." Mail card now! 

NO STAMP NEEDED! WE PAY POSTAGE 

Mr. J. E. SMITH, President, 
National 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 

AGE 

ZONE. STATE 

VETS ofd discharge 
B C D E 
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Train at Home to JumpYour Pay 

as a RADIO"TV Technician 
Get a Better Job-Be Ready for a Brighter 
Future in America's Fast Growing Industry 
Training PLUS opportunity is the PER- 
FECT COMBINATION for job security, 
good pay, advancement. When times are 
good, the trained man makes the BETTER 
PAY, GETS PROMOTED. When jobs are 
scarce, the trained man enjoys GREATER 
SECURITY. NRI training can help assure 
you and your family more of the better 
things of life. 

Radio -Television is today's opportunity 
field. Even without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
are in use. Then add Television. Television 
Broadcast Stations extend from coast to 
coast now with over 25 million Television 
sets already in use. There are channels for 
1,800 more Television Stations. Use of 

[MI Training Leads1 
to Jobs Like These 
BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 
Remote Control 

Operator 

SERVICING 
Home and Auto 

Radios 
P. A. Systems 
Television Receiver 
Electronic Controls 
FM Radios 

IN RADIO PLANTS 
Design Assistant 
Transmitter Design 

Technician 
Service Manager 
Tester 
Service mon 
Research Assistant 

SHIP AND HARBOR 
RADIO 
Chief Operator 
Assistant Operator 
Radiotelephone 

Operator 

GOVERNMENT RADIO 
Operator in Army, 

Navy, Marine Corps, 
Coast Guard 

Forestry Servic 
Dispatcher 

Airways Radio 
Operator 

AVIATION RADIO 
Plane Radio Operator 
Transmitter Technician, 
Receiver Technician 
Airport Transmitter 

Operator 

TELEVISION 
Pick -up Operator 
Voice Transmitter 

Operator 
Television Technician 
Remote Control 

Operator 
Service and 

Mnintenonc 
Technician 

POLICE RADIO 
Transmitter Ope 
Receiver Service) 

Aviation and Police Radio, Micro -Wave 
Relay, Two -way Radio communication for 
buses, taxis, trucks, etc. is expanding. New 
uses for Radio -Television principles coming 
in Industry, Government, Communications 
and Homes. 

My Training is Up -to -Date 
You Learn by Practicing 

Get the benefit of my 40 years experience 
training men. My well -illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de- 
veloped kits of parts I furnish "bring to 
life" the principles you learn from my lee - 
sons. Read more about equipment you get 
on other aide of this page. 

Naturally, my training includes Tele- 
vision. I have, over the years, added more 
and more Television information to my 
courses. The equipment I furnish students 
gives experience on circuits common to 
BOTH Radio and Television. 
Find Out About the Tested 

Way to Better Pay 
Read at the right how just a few of my 
students made out who acted to get the 
better things of life. Read how NRI stu- 
dents earn $10, $15 a week extra fixing 
Radios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
step -mail card below. 

You take absolutely no risk. I even pay 
postage. I want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorou h. I want you to see my 
64 -page book. "How to Be a Success in 
Radio -Television" because it tells you 
about my 40 years of training men and 
important facts about present and future 
Radio -Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks. 
Mailing postage free card can be an im- 
portant step in making your future success- 
ful. J. E. Smith, President, National Radio 
Institute, Washington 9, D. C. OUR 40TH 
YEAR. 

.BNE.E.E.E.E.ENE.E. E. t.EW E EEEIE.E.E.t.E.t.EE.üSE..E\. 

J. E. Smith, President 
National Radio Institute 

The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you 
are now ... reading my ad! They decided 
they should KNOW MORE . . so they 
could EARN MORE . . . so they acted!. 
Mail card below now. 

I TRAINED THESE MEN 
Ha ndlca pp d 

but successful 
..I am now Chief Engi- 
neer at WHAW. My 
left hand it off at the 
wrist. A man can do ... 
If lie wants to." R. J. 
Halley, Weston. W. Va. 

Control Opereter, 
NsNen WEAN 

"I received my Scram. 
and worked on ships. 
Now with WEAN as 
control operator. NRI 
course Is complete. R. 
Arnold. Rumford. R. I. 

Nes Orewins 
Redness 

"Ant becoming expert 
Teletnclan as well as 
Radlotrlclan. Without 
your courre this would 
be Impossible." P. 
Brogan. Louisville. Ky. 

eft 
$10e Week 

In Spare TIM 
"Before finishing, I 
earned as much se $10 

week In Radio servic- 
ing. In my spare time. I 
recommend NRI". S. 
J. Petrol!, Miami. Fla. 

Nes Own 
Rede- Televislen We, 
"Doing Radio and 
Television servicing full 
time Have my own 
shop. I owe my success 
to NRI." Curtis dtath. 
Fort Madison. Iowa. 

ON First lei 
Thee NRI 

"My first lob was with 
K i)LR. Now Chief 
Engl.. of Radio Equip- 
ment for Pollee and 
Fire Dept." T. Norton, 
Hamilton. Ohio. 

Find Out What RADIO -TV Offers You 

/Sui "ea.*.s,. 

-mu- Psi 
c;fe ',,;1 mail 

Cut out and 

postage-free 
card today 

I 
I FIRST CLASS 

Permit No. 20 -R 

(Sec. 34.9, P.l.8. R.) 

Washington, D.C. 

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

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts.,N.W. 

Washington 9, D. C. 

I 

I 
I 
I 
I 
I 

Start Soon to Make $10, 
$15 a Week Extra Fixing Sets 
Keep your job while training. 
Many NRI students make $10, 
$15 and more a week extra fixing 
neighbors' Radios in spare time 
starting a few months after en- 
rolling. I start sending you 
special booklets that show you 
how to fix seta the day you en- 
roll. The multitester you build 
with parts I furnish helps dis- 
cover and correct troubles. 

Do You Want Your Own Business? 
I Many NRI trained men start 
I their own successful Radio -Tele- 

vision sales and service business 
with capital earned fixing Radios 
in spare time. My book tells how 
you can be your own boss. Joe 
Travers, a graduate of mine, in 
Asbury Park, N.J., writes: "I've 
come a long way in Radio and 

I Television since graduating. 
Have my own business on 
Main Street." 

I 
I 

I 
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RADIO BUSINESS 

price set as the limit most of those 
questioned would pay. However, an 
overwhelming majority would be satis- 
fied to wait two years if the price could 
be brought down to $300. 

... The General Electric Tube Dept., 
Schenectady, N. Y., has launched a 
new program of controlled field testing 
of its TV receiving tubes, according to 
John T. Thompson, manager of replace- 
ment tube sales for the Tube Depart- 
ment. The program is being conducted 
by Howard W. Sams & Co., Indian- 
apolis, Ind. 

Superex Electronics Corp., Yonkers, 
N. Y., is now operating Rayburne Corp. 
and will market the combined lines of 
electronic components and equipment 
under the Superex name. Superex is 
headed by engineers Daniel Schulman 
and Marvin Buchalter. 

... The Finney Company, 4612 St. Clair 
Avenue, Cleveland 3, Ohio, manufac- 
turers of the FINCO 400 -A fringe area 
antenna, have obtained a court judg- 
ment for damages and a permanent 
injunction against a Canton, Ohio serv- 
ice company that had been selling an 
antenna much inferior to the FINCO as 
a genuine FINCO antenna. 

The following quotation is reproduced 
from a decision of the Court of Com- 
mon Pleas, Stark County, Ohio, 
November 6, 1953: "Being fully ad- 
vised in the premises and by agreement 
of the parties hereto, the Court finds 
that the defendant has engaged in un- 
fair competition, as in said petition 
complained of, by passing off unto its 
customers, as "FINCO" antenna, other 
antennas of similar appearance which 
were not genuine "FINCO" antennas 
and which were not products of the 
plaintiff, and that plaintiff is entitled 
to an award of damages and a final and 
permanent order restraining defendant 
from further unfair competition with 
the plaintiff." 

Within a week after the decision was 
rendered, The Finney Company ran a 
large ad in the Canton newspaper 
reproducing a paragraph from the 
court decision and warning the Canton 
public against the possibility of being 
victimized in the future by the few and 
isolated service companies who engage 
in unscrupulous substitution practices. 

. . . 1954 Electronic Parts Show man- 
ager, Kenneth C. Prince, announced that 
contracts for more than one half the 
Exhibition Hall space at the Conrad 
Hilton Hotel for the May show had been 
received within ten days of the original 
mailing. Drawings for space were held 
in New York City, December 9th. 

... National Union Radio Corp., Hat- 
boro, Pa., has begun pilot production on 
RCA color tubes and it announced plans 
to begin similar production on the CBS 
color tube as well, at a later date. 

... The 1954 Western Electronic Show 
and Convention to be held in Los An- 
geles will have Mal Mobley, Jr. as busi- 
ness manager. Heckert Parker, business 
manager of the 1953 show, will act as 
management consultant. END 

JANUARY, 1954 

tted47e arr e 
OF 

TUNG-SOL PICTURE TUBES 

tq 

21 

Gun made of best grade non- 

magnetic steel. 

Glass bead type assembly is 

stronger both mechanically and 
electrically -gives greater pro- 
tection against electrical leakage. 

Rolled edges in gun minimvc 
corona. 

Custom built stem with greater 
spacing between leads assures 
minimum leakage. 

Low resistance of outside 
conductive coating minimizes 
radiation of horizontal oscillator 
sweep frequency. 

Tung -Sol makes All -Glass 
Sealed Beam Lamps, Minia- 
ture Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and 
Special Purpose Electron Tubes 
and Semiconductor Products. 

Double cathode tab provides 
double protection against cath- 
ode circuit failure. 

Selected screen composition 
resists burning (X pattern). 

Rigid control of internal con - 
ductive coating provides utmost 
service reliability. 

Designed for use with single or 
double field ion trap designs. 

One -piece construction of 
parts assures better alignment. 

Maximum dispersion of 
screen coating assures uniform 
screen distribution. 

TUNG-SOL® 
RADIO AND TV TUBES 

TUNG -SOL ELECTRIC INC., Newark 4, N. J. 
Sates Offices: AtItnta, Chicago, Columbus, Culver 
City (Los Angeles), Dallas, Denver, Detroit, 
Newark. Seattle. 

YOU CAN BUILD A REPUTATION ON TUNG -SOL QUALITY 
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THIS ANTENNA 
OUT- PERFORMS: 

this ... fris .. . this ... or this 

7/AMAZING VHF 

CHAMPION" 
cr NEW KIND of Antenna 
that out- performs every all- channel 
VHF antenna ever made - - 
and many Yogis, too' 

4 

Americas servicemen have spoken! In only 2 months, 
they've made tie CHAMPION the nation's top- selling VHF 
araterna! It's tF:e highest gain all- channel VHF antenna ever 
developed, and its performance has now been proven by over 
30,000 outstanding installations. 

Only the CHAMPION has the unique new "Tri- Pole ", :a 

triple- powered dúpole system in which the Low Band dipole 
also functions as three dipoles tied together, in phase, 
on the High Band. 

Folded dipoles throughout give close to 300 ohms 
impedance across entire band. lightweight, all- aluminum 
corstruction. Available in one, two, or four -bays. 

p. et pattern 
reative 
.]toge) The stacked CHAMPION provides: 

11 -13 DB High Band gain 
6' -'a -7' a DB Low Band gain 

Assembles faster thou sr five- eien,enr +og., 
Screen "Pops -Up" instantly. "7.i -Pole" 
assel^hiy just snpps into ploce. 

CHANNEL MASTER CORP. 
tittXYltt1. X f 

.0.41.1 140. Ih. ..i. 
345 .ns.`s b.,. S]o 
125-7 tw< bcY S2_" 
345 fou. bw, 

X......r i.eki.. x..... . 

175.3 7 t.aY 

.T5-5 < bov 

Pert Pend 
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by CHANNEL MASTER 

STACKED TWIN 
CORNER REFLECTOR model no. 406 -2 

The most powerful UHF fringe area 
nstallation you can make today! 

Broad Band coverage yet out- perfcims most 
stacked Yogis. 

Covers every UHF channel, not just segments of 
the band. 

New impedance -matching, two -s-age stacking system. 

Another original Chanel Master development! 

Model No. 
406 
406.2 

Description 
Tw,a Corner Rrflectar 
2 -3.y Twin Cogner 
Retector. Stacking 
harness furnished 
free. 

406 -3 Stacking harpes- only, 
fuerished separ.aely.. 

List Price 

516.06 
3610 

2.08 

-......«..+ 

/ -- 

the first UHF 

CORNER REFLECTOR 
with optional "2-way" mounting 

orly 
$903 

"SWEET 16" 

list 

moods 
this way . . . or tkis tiv+cy 

model no. 409 

Only CHANNEL MASTER'S. 

CORNER REFLECTOR can be adopt( c 
to any kind of UHF inollation 
v,ith or without VHF - at no eatrrx 
cast. Ewery antenna contains ail 
-1lecessary hardware and braces fe n 

30TH popular types of mounting 
Sharp directivity and unusually h gh 
gain across entire UHF band. 

Installs instantly! Origira! CFtanGsal mosSer ossernbly 
feature Screen swings open like a bock - 
dipole assembly snaps into place. 

The World's First 16- Element UHF Yogi! 

Custom- dssigned for your particular 
area. 

e Super- power! Sensational f-inge 
area recept -on. 

Delta -Weld design. Elements WELDED 
to crossarm. Delta- matched dipole gives 
uniform impedance. 
Wide bard coverage, up to 21 channels. 

a Average gain: 13 DB single 
16 DB stocked 

Copyright 1953, Channel Mosier Cory. 

model no. 420 

SQ2- list 

LdA:vhEL MASTER CORP. 
rinwr nia e, f. 

S.e,d for complets 
technical iitercturA. 

e,StMpr¡pr 
T II f 
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ems %t 
A special issue containing 

15 N.T.S.C. Monographs 

The National Television Systems Committee has authorized 
IRE to publish its long awaited Monographs in the January 
1954 special Color Television issue of "Proceedings of the 
I R E" - thus giving them industry -wide distribution for 
the first time in print. 

25 additional Color TV articles - 
will also appear in this issue, which brings the reader up- 
to- the -minute on the developments of Color Television. Cop- 
ies of the first Color Television issue are still available and 
combined with this second Color Television issue will form 
a complete bibliography of major historical importance. 
Also included in the January issue will be a complete listing 
of the N.T.S.C. system specifications as submitted to the 
F.C.C. ; and field test reports on the system's performance. 

in "Proceedings of the 1RE" January '54 

Available to non -members for $3.00. Extra copies to I R E 
members are $1.25. All members get one copy free ! , 

o4.iotle4 

o414toe y 
Ma u:#:9 

Seesse 
I R E is an organization of 33,312 member -engineers. There are 

no company memberships. Operating continuously since 1913, 
its sections meet in 78 cities. 21 specialized Professional 

Groups widen the scope of its member -services and 40 tech- 
nical committees help the industry. 

"Proceedings of the I R E" 

Published by 

THE INSTITUTE OF RADIO ENGINEERS 

1 East 79th Street, New York 21, N. Y. 

RADIO -ELECTRONICS 
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You can't 
do without... 

25 

SYLVAN IA'S 

SERER T OL KIT 
A NEW, TIME- SAVING TOOL-SENSATION! 

Flash-light handle for 
interchangeable tips. 

Tough, compact styrene 
case with clip lock. 

SCREWDRIVERS, NYLON 

ALIGNNIENT TOOL -- PLUS 
POWERFUL FLASHLIGHT / 

Break- resistant keite 
spotlights work. 

>! 

This 

if 

I= VALUE 
for only 15 

Sylvania Premium Tokens. 

NO MORE FUMBLING inside dark 
radio and TV cabinets. At the flick 
of a switch, a bright light automati- 
cally focuses right at the spot you're 
seeking. Saves your time ... im- 
proves your work. 

3 Handy Tools in I. Magnetized 
Phillips and Flathead screwdrivers, 
nylon alignment tool - all 3 built 
into break -resistant lucite shafts 
perfectly fitted to flashlight handle. 

Flat screwdriver, mag- 
netized tempered steel, 
clear lucite shaft for 
tight fitting handle. 

Without doubt, this SEE -WELL 
Tool Kit is one of the slickest, quick- 
est service tools ever built! 

See your Sylvania Distributor To- 
day! He has this remarkable tool kit 
for you now -you need only 15 Syl- 
vania Premium Tokens. The time to 
get this valuable Sylvania See -Well 
Tool Kit is NOW -so don't delay, 
order high quality Sylvania tubes 
TODAY. 

Stainless steel handle 
with built -in flash -light. 
Uses 2 pencil light bat- 
teries of any size (not in- 
cluded in kit). 

Magnetized tempered 
steel Phillips screwdriver 
head embedded in clear 
lucite shaft. 

Nylon, non- conductive 
alignment tool on lucite 
rod, to reach and see 
what you're doing. 

SYLVAN 1k 
Sylvania Electric Products Inc. Dept. 4R-3801, 1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine Street, Montreal, P. Q. 

LIGHTING RADIO ELECTRONICS TELEVISION 
JANUARY, 1954 

i 
Remember, you get 1 token 
with every 25 Sylvania Receiv- 

ing Tubes or every Sylvania 
TV Picture Tube you buy. 

t L 

i 
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FOR THE MAN WHO TAKES PRIDE IN HIS WORK 

Triplett 
TRIPLETT ELECTRICAL 'INSTRUMENT CO.. BLUvFTON, OHIO, U. S. A. 

26 

For accurate 

flexible ad 
quick tube 

testing of 

loW CoSt... 

model 341 3A 
Model 3413 -A... $79.50 at your dis- 
tributor. (Price subject to change.) BV 
Adopter, $7.90 Add I. 

7 YOU CAN TEST MORE TYPES of 
le tubes, also appliances for shorts 

and open circuits. 

JUST SPIN THE KNOB -for correct, 
last- minute data, on the speed roll 
chart. Lists 700 tubes. 

YOU CAN COMPENSATE for line 
voltage -just throw snap -action 
switch. 

4 YOU CAN TEST EACH ELEMENT 
in each tube -by a simple flip 
of the switch. 

J YOU CAN TEST THE NEW TUBES- ' including those with low cathode 
current. 

YOU GET NEW TUBE DATA-4m- ' mediately, while it is still news. 
No waiting. 

Nearly Half a Century of Service to the Service Man 

TESTS PICTURE TUBES, TOO! With this 
BV Adapter, Model 3113-A tests every 
tube in a TV receiver, including the Pic- 
ture Tube- without even removing tube 
from receiver or carton! Saves time! 

RADIO -ELECTRONICS 
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THE JFD 

super-jet 

JFD's JeT 213S outperforms all other 
VHF antennas covering the chan- 
nel 2 -13 spectrum. 
Rugged, completely pre -assembled, 
the design of the SUPER -JET COM- 
BINES THE BEST OF BOTH THE 
BALINE YAGI AND THE JeTENNA 
for unequaled deep fringe perform- 
ance and flat -high gain no -dip 
response. 
Narrow side lobes in the SUPER -JET 
provide highly directive UHF cov- 
erage equal in gain to stacked 
bowtie and reflector. An extra fea- 
ture at no extra cost. 

Delivers single 10- element Yogi 
performance on each channel. 
Write for Form 230. 

HERE ARE THE FACTS - 
COMPARE FOR YOURSELF. 

6.5 

7.5 

9.5 

8.5 

8.5 

11.0 

11.0 

12.0 

12.0 

11.25 

12.75 

12.0 

YES 

YES 

$42.50 

xó ÿó póXó 
N9 
nary 

C3 v m 

7 
.m ÿb 

7m c . ts ry 
'2$ n n s f árb0 ñi 
0 

Z 
01 x Z 

Pt. 

ro 
M 

to 

ro 
th 

i. 

x 

9.50 0.75 0.0 4.0 

5.00 3.25 3.0 5.0 

5.75 4.5 4.0 7.0 

3.00 3.5 3.25 6.25 

2.50 3.5 3.0 5.0 

3.50 6.0 4.5 5.25 

1.00 7.0 7.0 6.0 

0.0 6.5 7.0 5.25 

.875 7.75 8.0 7.25 

.875 8.0 10.0 9.25 

.50 7.5 10.0 6.5 

7.5 6.0 9.0 7.0 

D B G A I N 

NO NO NO NO 

NO NO NO YES 

$65.90 $47.50 $34.95 $55.00 

C 
H 

A 

N 

N 

E 

L 

S 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Cr Square 
Cross Arm 
Completely 
Pre - 
Assembled 
LIST PRICE 

Model JeT 213 single $20.75 list 
Model JeT 213S* stacked $42.50 list 
*Complete with stacking 
transformers. IROOKLYN 4, N. Y. 
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PfillPiz_ Fi rst No Drift, No Coai- 

At last! - an antenna rotator that really stays "on target." 
With Superotor there's no jumping up to make adjustments, 
because it locks in place two ways, instead of one. First, a 
motor brake eliminates "coasting "; second, a worm gear 
lock prevents "drifting." This exclusive double lock also per- 
mits rotation in increments of less than 1/2-degree, enabling 
razor -sharp tuning for top UHF reception! 

Compare All The Features, And You'll Join The Big Switch To Superotor 

Quick 

Detachable 
Drive Unit 

Built -in 
Chimney 
Mount 

eadeL First A First 

Patent 
Applied for 

CopY.iyhr 

VP* Tuning 

Accurate - Precise 
Simple A First 

Steel - 
Reinforced 

Construction 

First 

2925 EAST 55TH STREET 

CLEVELAND 27, OHIO 

LEADING THE WAY TO BETTER PRODUCTS J 

RADIO -ELECTRONICS 
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CREI prepares you 

quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics 
industry. It is a tremendous industry, and -at the present time there are more 
jobs than there are trained mep to fill them. But -when there's a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on -and begin the best possible training program. 

CREI Home Study . , . 

The Quick Way to Get There. 

Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time -tested CREI procedure 
can help you, too -if you really want to 
be helped. CREI lessons are prepared by 
experts in easy -to- understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 

Industry Recognizes 

CREI Training. 

CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 

good -paying positions with America's 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio- electronics -tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc. ; 

Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Co rporation ; 

Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans -Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 

Benefits Felt 

Right Away. 

Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 

3224 16th Street, N.W. 

JANUARY, 1954 

Washington 10, D.C. 
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BROADCASTING 

TELEVISION 

MANUFACTURING 

ICOMMUNICATIONS 

I SERVICING 

AERONAUTICAL 

ELECTRONICS 

CREI also offers 

Resident Instruction 
at the same high technical level - 

day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirement , check the 
coupon for Residence Schoo! catalog. 

INFORMATION FOR V] 
If you were discharged after June 
new G. I. Bill of Rights help you 
instruction. Check the coupon for I 

TERANS 
7, 1950 -let the 
obtain resident 

úll information. 

Get this fact -packed booklet 
today. It's free. 

Called "Your Future in the New 
World of Electronics," this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to jude and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest - your 
future -is up to you. ¿ 

MAIL COUPON TODAY 
CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 141 -A 3224 16íh St., IN.W., Washington 10, D.C. 

Send booklet "Your Future in the New World of Electronics" and course outline 
CHECK TV, FM & Adsanced AM Servicing Aeronautical ¡Radio 
FIELD OF Practical Radirr Engineering Engineering 
GREATEST Broadcast Radio Engineering (AM, FM, TV) 
INTEREST Practical Television Engineering 
Name 

Street 

City Zone State.. 
Cheek-0 Residence School Veteran 

i 
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Plug 
teii t 

POLARIZED 
CINCH SOCKET NO 9221 

n 

Plugged In for Easy Replacement 

2 Polarized for Correct Positioning 

V 

Still Can Be Soldered In The Set 

Available In All Sizes. 

Write for Further Information. 

RECTIFIER DIVISION 
415 N. College Ave., Dept. N -I, Bloomington, Indiana 

In Canada - 50 St. Clair Ave., N. W., Toronto 

RADIO- ELECTRONICS 
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to prepare for a good job or a business 
of your own in TV SERVICING 

ARE YOU SATISFIED with the position you 
now hold? Do you feel you're worth more 
money? Are you pleased with yourself, your 
work, your associates ... and your future? 
What does the next year hold for you . . . 

and the year after that? 
Are you content merely to plod along 

through the best years of your life ... or 
do you want to get into more pleasant work 

. hold a well -paid job ... perhaps establish 
your own business? 

If you are looking for a REAL opportunity 
... If you want to GROW with a GROWING 
INDUSTRY ... If you want to grasp the suc- 
cess that should be yours, then we say to you, 
study TV Servicing. 

Everyone knows that Television is the 
fastest growing industry today. Opportu- 
nities are going begging for men who have 

the training and ability to grasp them. Now 
is the time to start on the road to success 
in TV Servicing. 

Study at Home in your spare time 
The RCA Institutes Home Study Course in 
TV Servicing is easy to learn. You progress 
rapidly, step by step, as you learn the pro- 
cedure of servicing and trouble -shooting TV 
receivers and installing TV antennas. Hun- 
dreds of pictures and diagrams help you 
understand the how -it -works information 
and the how- to -do -it techniques. 

A Service of 
Radio Corporation of America 

The RCA Institutes TV Servicing course 
was written and planned by instructors with 
years of specialized experience in training 
men. You get up -to- the -minute information, 
too, because you study right at the source 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 

1 

RCA INSTITUTES, INC. 

of the latest developments in Television. 
Your lessons are carefully examined and 
accurately graded by competent teachers 
who are interested in helping You to succeed. 

RCA Institutes is licensed by the Uni- 
versity of the State of New York ... an 
affiliate member of the American Society 
for Engineering Education . . . approved 
by leading Radio -Television Service Organ- 
izations. 

It costs so little to gain so much 

RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing 
Home Study Course has been cut to a min- 
imum. You pay for the course on a pay -as- 
you -learn unit lesson basis. No other home 
study course in TV Servicing offers so much 
for so little cost to you. 

SEND FOR FREE BOOKLET -Mau the coupon -today. 
Get complete information on the RCA INSTITUTES Home Study 
Course in Television Servicing. Booklet gives you a general outline of 
the course by units. See how this practical home study course trains 
you quickly, easily. Mail coupon in envelope or paste on postal card. 

A SERVICE OF RADIO CORPORATION of AMER /CA 

350 WEST FOURTH STREET NEW YORK 14, N. Y 

ANUARl' °5 4 

RCA INSTITUTES, INC., Home Study Dept. RE154 
350 West Fourth Street, New York 14, N. Y. 

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

Name 
(please print) 

Address 

City 7one State 
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NOW... 2 SENSATIONAL 

EICO SCOPE VALUES! 
NEW AMAZING FEATURE PACKED 

7" PUSH -PULL OSCILLOSCOPE 

Only EI OHas All These Features 
VERTICAL FREQ. RESPONSE: 
flat ± 2 db 10 cps - 1 mc 
VERTICAL SENS.: .01 volts 
rms /Inch 
NOR. FREQ. RESP.: flat db 
10 cps - 200 kc, -4 db at 500 kc 
NOR. SENS.: .3 volts rms /inch 
SWEEP RANGE: 15 cps -100 kc 
3 -STEP FREQ.-COMPENSATED 
ATTENUATOR eliminates freq. 
distortion, overloading. 
CATHODE FOLLOWER inputs to 
both amplifiers 
PUSH -PULL outputs in both amplifiers 
RETURN TRACE BLANKING 
INT. VOLTAGE CALIBRATOR 
V & H TRACE EXPANSION & CENTERING: 
1.5X full screen without distortion. 
DIRECT CONNECTION to vert. CRT plates. 
PHASING CONTROL of internal 60 cps 
sine wave sweep. 
AT FRONT PANEL: intensity mod. input: 
60 cps, sawtooth outputs. 

221K VTVM KIT $25.95. WIRED $49.95. 

AC & DC volts: 
0 -5, 10, 100, 500, 
1000 V (30 KV with 
HVP -1 probe). 5 
ohm ranges from .2 
ohm to 1000 megs. 

DC input Z 26 
mens. 41/2" meter 
movement in can't - 
burn -out circuit. 

1% mult. resis- 
tors. 

¡I 

360K SWEEP GEN. KIT 

Continuous cover. 
aie of all TV & FM 
fregs. from 500 ke to 
228 mc. 

Sweep width var- 
iable 0-30 mc. 

Crystal marker 
oscilllator, variable 
amplitude. 

$34.95. WIRED $49.95. 

HIGH VOLTAGE PROBE $6.95 
Extends range of VTVM 

& voltmeters to 30 KV. 

:14K VTVM KIT $38 95. WIRED $54.95. 

FIX TUBE ADAPTER 
for Tube Testers $4.50. 
Checks TV picture tubes 
while in set. 

MODEL 470K 
KIT $79.95. WIRED $129.50. 

EICO EXCLUSIVE! 5" PUSH 
Amazing feature - packed 

Wired, $79.95. 

-PULL SCOPE, 425K, 
economy - priced 
KIT, $44.95. 

PUSH -PULL V & H amplifiers. Sens: 0.5 -.1 rms v /in. Useful to 2.5 mc. 
SWEEP: 15 cps -76 kc. Z -axis intensity modulation. Dual trace positioning controls. 

SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95. WIRED $17.95. 

Sq. wave output at power -line 
freq. with full -scale readings of 

.1, 1, 10 or 100 V. peak -to -peak. 
Accuracy-! 5% of full -scale 

on each range. 

6Y & 12V BATTERY ELIMINATOR KI1 
1050K KIT $29.95. WIRED $38.95. 

DC output: 0.8 V or 0 -16 Y. 
Continuous current rating: 

10A at 6 V, 6A at 12 V. 
Intermittent current rating: 

20 A at 6 V, 12 A at 12 V. 
Separate Voltmeter & -Am 

meter. 

F 

5 

EICO SCOOPS ! 
315K K DELUXE SIG. 

Newl 
CATHODE RAY TUBE CHECKER 

630K, WIRED $24.95 KIT, $17.95. 

Checks all types of TV picture 
and C.R. tubes, in the set or carton. 

Bridge measurement of peak beam 

current (proportional to screen 

brightness). 
Detects shorted & open ele- 

ments. 

625K TUBE TESTER KIT $34.95. WIRED $49.95. 

Ilium. gear -driven 
"Speed Rollchart." 

New lever- action 
!, rt1 switches for individ- 

ual testing of Avery 
Ltill; element. 

Tests all conven- 
tional & TV tubes. 

COUNTER CABINET for above: add $10.00 to 
Kit or Wired Prices. 

MOW/ ONLY '7f /ß:O17 KITS 

& WIRED INSTRUMENTS Gives You 

LIFETIME SERVICE & 
CALIBRATION GUARANTEE* 

'at less than our cost of handling (See EICO Guarantee 
Cord enclosed with each Kit & Instrument). 

BAR GENERATOR 

352K, WIRED $19.95 KIT, $14.95 

Enabels rapid adjustment of TV 

picture V & H linearity without 

hard -to -find station -transmitted 
test pattern. 

. Produces 16 V or 12 H bars. 

Operates -on TV channels 3, 4, or 5. 

Large 71/2" meter, 
can't-burn-out circuit. 

AC /DC volts: 0 -5, 
10, 100, 500, 1030 
(30 KV with HV Probe'. 

S ohms ranges 
from .2 ohm to 1000 
megs. 

CC input Z 26 
meas. 

1% mutt. resistors. 

95094 RC BRIDGE & R-C -L COMP. KIT $19.95. 
WIRED $29.95. 

GEN. KIT $39.95. WIRED $59.95. 

Measures & tests all 
resistors; .5 ohm to 500 
megohms. 

Every type conden- 
ser, 10 mmf to 5000 mfd. 

0.500 DC voltage 
source for. capacitor 
leakage testing. 

31K RES. DECADE BOX KIT $19.95. WIRED 524.95. 

Resistance values from 0 to 99,999 
chms with 0.5% precision. 

A I resistors have 0.5% accuracy 

DECADE CONDENSER BOX KIT 
nao-ç KIT $14.95. WIRED $19.95. 

AN capacitors precision silver 
mica, accuracy ±- 1%. 

Range from 100 mmf - 0,111 
"Id n steps of 100 mm`. 

Smooth-action positive detent 
mramic switches. 
i -rleee her on west Cca +t. Specification, 

t to chants without notice. 

565K MULTIMETER KIT $24.95 WIRED $29.95. 
555K MULTIMETER KIT $29.95 

WIRED $34.95. 
(1% precision resistors) Covers range of 75 

kc to 150 mc. 
7 calibrated scales: 

accuracy better than 
1 %. 

Bandspread vernier 
tuning. 

4.step RF shielded 
output multiplier: con- 
stant output Z. 

^. 

20,000 0/V; 31 ranges. 
DC /AC /Output volts: 

0 -2.5, 10, 50, 250, 1000, 
5000. 

DC Current: 0.100 ua; 10, 
100, 500 ma; 10 A. 

Ohms: 0-2K, 200K, 20 
meg. 

377K SINE 
GEN. KIT 

L SQUARE WAVE AUDIO 
$31.95. WIRED $49.95. 

Complete sine 
wave coverage, 20- 
200,000 cps in 4 
directreading 
ranges. 

Complete square 
wave coverage, 60- 
50,000 cps. 

Cathode follower 
't. 

RTMA RESISTANCE 
SUBSTITUTION BOX 

1100K WIRED $9.95 KIT, $5.50. , 

Enables rapid substitution of 

resistances from 15 ohms to 10 

megs 
22, 33,147Q 47, 68,100uohm ohms. 

15, 

s. 

Uses 36 standard 1 watt, -I- 

N% RIMA resistors. 

FICO 

536K MULTIMETER KIT 512.90.WIRED $14.90. 
526K MULTIMETER KIT $13.90. WIRED $16.90. 

1000 11 /V; 31 ranges 
DC /AC volts: Zero to 

1, 5, 10, 50, 100, 500, 
5000. 

DC /AC Current: 0.1, 
10 ma; 0.1, 1 A. 

Ohms: 0.500, 100 K, 
1 meg. 

Write NOW for FREE 

rr1 

latest Catalog C -1 

145K SIG. TRACER KIT $19.95. 
WIRED $28.95. 

Audibly signal traces 
3:1 iF, RF, Video & Audio 
circuits from ANT to 
SPKR or CRT in all TV, 
FM, AM, etc. without 
switching. 

Germanium crystal 
diode probe responsive 
to over 200 mc. 

IMP 

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

322K SIG. GEN. KIT $23.95. WIRED $34.95. 

Fundamentals 150 kc 
to 34 mc, harmonics to 
102 mc. 

5 -step band switch. 
ing. 

Colpitts audio oscil- 
lator generates 400 cps 
pure sine wave voltage. 

Permits pure RF, 
modulated RF, or pure 
AF, 

Ask your jobber fer FREE EICO business building decals. 

Seperate Assembly & Operating Manuals supplied with each EICO KIT! 

You build FICO Kits in one evening, but ... trey last a lifetime! 

SAVE OV R 50%! See the famous FICO line TO AY, at your local jobber. 

CO., Inc., 84 w ' Brooklyn 1 1, N. Y. 
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COLOR TV PROBLEMS 
.... The new multichrome sets will make TV history ... . 

THE 

year 1954 is certain to go down in history as the 
official beginning of Color Television in the U. S. In a 
technical sense, color TV is here. In the economic, 
business, production, and servicing sense, color TV is 

just beginning. 
A comparatively small number of color TV sets will be 

manufactured and sold in 1954. All will be expensive -four 
or five times as costly as monochrome receivers today. It 
will be difficult to get any type of color TV set -nor can 
one be choosy -customers will have little choice in style 
or finish. The screens will be mostly small -15 inch aver- 
age. It will also be difficult to get satisfactory TV color 
servicing in 1954. 

Nevertheless, color TV is here with a bang and the up- 
roar it is causing is only second in comparison to the 
excitement created when television started a few short 
years ago. And it is quite true that once you have seen 
color television in all its often incredible splendor, you can 
no longer doubt that this is the REAL beginning of the 
Television Era. 

Unfortunately, as so often in the past, under parallel 
circumstances, the set industry, as a whole, failed to alert 
the public that color TV is definitely not around the corner, 
and that the few thousand color TV sets manufactured in 
1954 will only be a token production. For every thousand 
anxious customers, there will be only one or two color TV 
sets in 1954. 

Multichrome TV sets are far more complex than mono- 
chrome receivers. They have several times as many parts 
and components, thus are more difficult and consequently 
slower to assemble. This is true for the complex tricolor TV 
tube -only more so. Small wonder then that we cannot rea- 
sonably expect mass production of color TV sets running 
in the millions in 1954. 

Let us also not forget that it took us seven years to pro- 
duce the 27 million present black -and -white sets. If all 
these receivers were to be replaced or duplicated with color 
TV sets, it is probable that it would take us into 1960 to 
achieve this output. But, in our opinion, this reasoning is 
not sound. Past history in our industry teaches us that, 
contrary to early opinions, television never replaced radio. 
It did not even make a dent in radio. To the contrary - 
and much to the surprise of the industry -there are many 
more radio receivers in active use today than in 1947. In- 
cidentally, we predicted that too, in no uncertain language 
on this page in our June 1949 issue. This history is certain 
to repeat itself in TV. Just as not everybody owns a 
Cadillac or a Rolls Royce, yet even people not considered 
wealthy in the United States own more than one medium - 
priced car. 

For several years to come and until color TV sets are 
really mass produced, prices will be high -not everyone 
will rush to buy one. Many people who can afford it will 
certainly not buy the present small screen, 15 inch sets - 
they will prefer to wait for larger screen types. And most 
of those who do buy color TV sets will probably keep their 
monochrome sets for the children, or as a spare to be used in 
other quarters in the house -particularly where members 
of the same household routinely want to watch different 
programs. Yes, even the kitchen -if there is sufficient room 
-is now a popular spot, often a must, for TV. 

But that only scratches the surface. Not everyone likes 
color TV. Many older people prefer black- and -white. There 
will always be a big demand for monochrome receivers 
which will increase as the prices come down. Mass produc- 
tion, new techniques, transistors, cheaper cabinets, all will 
make it possible to sell good 21 inch black and white sets 
for around $100 -perhaps for less -in the future. 

JANUARY, 1954 
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By HUGO GERNSBACK 

Add to all this the tens of millions of utility sets, in 
offices, banks, factories, jails (for supervision), two -way 
communication, etc., and it becomes plain that the mono- 
chrome set will be in the ascendency for many years to 
come. 

Indeed, we think that it is a safe prediction that in 1960 
there will be more monochrome than multichrome TV sets 
in use. 

As the present trend consistently has been towards 
larger and larger pictures, we have even now reached the 
practical limit in our direct view television tubes. It is 
almost certain that future TV sets -monochrome as well 
as multichrome -will be equipped with projection type 
TV tubes. This will give us life -size (and larger) faces and 
people, projected against a wall or screen. With projection 
TV it is no longer necessary to have a heroic size con- 
sole, as projection tubes are far smaller than our present 
day direct view tubes. 

The great trouble with projection TV in the past was 
poor definition, dim pictures, focus difficulties and high 
voltage servicing trouble. Many of these have now been 
overcome. Then, most important, there was the public's 
indifference to the projection idea itself. The reason for 
this is simple. Most walls in homes are not white or suf- 
ficiently light in color. Roll -up screens make a poor appear- 
ance and are psychologically wrong -they always look like 
makeshifts. Never -if left hanging -do they blend with the 
surroundings. And people just refuse to put up a wall 
screen every time they want to turn on the TV. 

We therefore advance the thought that the industry 
must develop new means to sell projection TV to the public. 
The answer is: do away entirely with the present -day 
make -shift screen. Develop something both esthetic and 
utilitarian. 

We can imagine a 3 by 4 foot (or larger) "mirror" per- 
manently installed on a wall. When not used as a tele- 
vision projection screen. it looks like an art mirror, but 
during TV projection the rear of the "mirror" becomes 
white and serves as a screen. The trick mirror can be like 
a "one way" mirror or a special dichroic type of mirror, or 
a combination of both. We can also imagine a beautiful 
painting in a frame. But the painting has no canvas -the 
scene is painted on a number of closely fitting narrow 
wooden, metal, plastic -or other material -slats. By mov- 
ing a small lever at the side of the picture frame, the slats 
rotate through 180 °. The reverse side of the slats are 
painted white -making an excellent screen. Move the lever 
once more and in a second you restore the original picture. 

There are many other optical, chemical and mechanical 
ways to accomplish the same result for TV projection 
screens. 

Let us now consider color TV servicing. Perhaps it is a 
blessing in disguise that there will not be millions of multi - 
chrome TV sets in 1954. Who would service them? True, 
in a few of our larger cities TV set manufacturers prob- 
ably are even now training a small body of service tech- 
nicians to take care of a few thousand sets. But as there 
are over 110,000 TV technicians in the U. S., the great 
majority at the present time naturally has had no chance 
to even see a color TV set, much less become sufficiently 
acquainted with one to learn its intricacies. All this will 
take time, just as it took time and study for the former 
radio technicians to evolve into TV service technicians. 

The servicing of color TV sets is complex and the service 
technicians are in for many new and interesting experi- 
ences. But by the end of 1954 most of these difficulties will 
have been resolved. By then color TV will be on its tri- 
umphal rainbow carpeted march. 
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34 TELEVISION 

TELEVISION 

RADIO and television technicians, 
scientists, the general public, are 
today focusing attention on the 
absorbing topic of color television. 

When can we see it; place it in our 
homes; how good and reliable will 
"color" be; at what price, or range of 
prices? 

Today's color television is the out- 
come of many years of careful thought, 
persistent ingenuity, and thousands of 
experimental hours. That sterling Brit- 
ish TV pioneer inventor, John Logie 
Baird, made interesting experiments 
and gave the art some highly valuable 
suggestions as to how his crude tele- 
vision images could be combined with 
natural colors. There has been scarcely 
a television inventor since Baird who 
has not conceived some method or ap- 
paratus for mingling natural colors 
with the present monochrome image. 

To actually accomplish this, one must 
begin with the television pickup device 
or camera. The simplest way to do so is 
-quite obviously -to employ three cam- 
eras, exactly like the present black -and- 
white type, typified by the RCA orthi- 
con camera. Most researchers have been 
content to use the amazingly faithful 
and instantaneous qualities of the orthi- 
con -three of these focused upon the 
color image to be transmitted: live ob- 
ject, wide scene, or Technicolor film. 
Each camera is synchronized with the 
TV transmitter; each views the scene 
through one of three primary color 
filters -red, green, and blue -of the 
exact shade found by practice to pro- 
duce the most nearly correct color or 
tint on the final projected image tube, 
or screen. The three colored images are 
separated by a dichroic mirror into 
three images, each in its own color, and 
directed upon the lens of its own orthi- 
con. Thus each color image is trans- 
lated into a electron image. The three - 
electron images are scanned simulta- 

neously by the cathode beam in each 
pickup camera. The combined electron 
output, now in the form of electric, 
high- frequency images, is caused to 
modulate -at a subcarrier frequency - 
the common television carrier as it is 
delivered to the transmitter antenna. 

If the color filters were removed 
from the front end of each orthicon, 
these would see and translate the same 
all -color image, and the resultant would 
be that from three identical camera 
images -black and white or mono- 
chrome, all in perfect synchronism. 

The old CBS field sequential color 
television system employed only one 
camera, located behind a rapidly rotat- 
ing tricolor disc. The color segments 
transmitted only those picture elements 
from the scene which were of the same 
color as that of the segment then in 
the line of sight. A similar arrange- 
ment of a tricolor segmented disc rotat- 
ing before the kinescope of the receiver 
and synchronized with the disc at the 
transmitter camera caused the picture 
to be seen in a semblance of its true 
colors. The practical limitations of the 
sizes of the disc in front of the kinescope 
so limited the size of the latter as to 
be disappointing to the viewer who had 
become accustomed to kinescopes of 15 
or more inches in diameter. Moreover, 
the large, rapidly whirling disc in the 
room constituted a serious disadvan- 
tage to this method, quite aside from 
the fact that the CBS color system was 
incompatible and required special fre- 
quency standards. 

With the casting into limbo of the 
rotating disc type of television, and 
the rapid development of large cathode - 
beam viewing tubes, (10 or 12 inches at 
first, then rapidly expanding after the 
war to our present 21 -inch and 27- to 
30 -inch tubes), the combined active zeal 
of a hundred inventors and technicians 
in a half -dozen laboratories gradually 

resulted in an intelligent aggregation 
of ideas from which developed our pres- 
ent official National Television Systems 
Committee (NTSC) color TV stand- 
ards, covering first the optimum use 
of the 6- megacycle band which the Fed- 
eral Communications Commission had 
allotted for monochrome picture trans- 
mission, the prescribed synchronizing 
signal wave form, the number of hori- 
zontal lines permitted in the picture, 
the aspect ratio, the intensity and dura- 
tion of the blanking signal, the burst 
frequency, etc. Such co- operative spirit 
had never before been witnessed, though 
it had been foreshadowed by the work 
of that earlier committee which- before 
the monochrome dawn of television - 
made to the FCC the recommendations 
which integrated finally to today's 
highly practical, well -proven national 
black- and -white standards, now univer- 
sally adopted in the United States. The 
results of their foresight are evidenced 
today by more than 27 million television 
receivers in use; the highly profitable 
employment of thousands of so- styled, 
"artists," mostly unknown otherwise; 
a systematic process of implanting ter- 
ror, fright, and rough manners into the 
impressive generation of younger ones; 
the frantic resurrection of millions of 
feet for opportune gain, of long- forgot- 
ten "Western" murder and mayhem 
films -plus the most gigantic travesty 
-advertisement conspiracy -in the his- 
tory of modern civilization. 

Scientific and engineering brains and 
their standards apparently are no match 
against the impropriety and lack of 
moral obligation of the group compris- 
ing program producers and advertising 
business managers, whose wholesale 
profanations of God's and mankind's 
ether in the name of beer, cigarettes, 
laxatives and cosmetics may mean mil- 
lions of dollars to a few hundred pri- 
vate interests, but only impatient dis- 
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The Father of Radio and the Audion. 
From a painting by George Camarero. 
gust to millions of other persons. 

Television is a great and marvelous 
institution toward which science has 
been steadily working through decades. 
The dignity of its future will not be 
limited by commercial exploiters. 

There are today, over three hundred 
television transmitters in operation. 
The number is increasing at an average 
of nearly three dozen per month. Within 
two years, scarcely a household in the 
United States will be out of range of 
at least one TV station, v.h.f. or u.h.f. 
This great increase in station erection, 
following the prolonged "freeze" by the 
FCC, exceeds the forecasts of its most 
enthusiastic proponents. 

Unquestionably, the present state of 
compatible color television is chiefly due 
to the determined, long pursued, and 
ingenious labors of the research engi- 
neers of the Radio Corporation of Amer- 
ica in its laboratories in Camden and 
Princeton, N. J. Spurred on by the zeal 
of RCA chairman, General David Sar- 
noff, the advent of compatible color TV 
has been advanced by years, so that 
today daily demonstrations of live and 
color -film pictures may be seen in New 
York, and will be available soon in 
Hollywood, Washington, and elsewhere. 

To make this rapid progress possible 
it was necessary that the technical 
leaders of the TV industry should 

ELECTRON BEAMS 

PHOSPHOR DOT SCREEN 

APERTURE MASK 

jointly and harmoniously agree upon a 
national set of standards, to avoid pro- 
longed and manifold working at cross 
purposes throughout the industry. Last 
March the previously agreed upon 
standards were somewhat altered and 
improved. Patent licences were gener- 
ously exchanged so that the various 
technical leaders can now work har- 
moniously in the common aim to bring 
to the public, as quickly as possible, 
(following FCC formal approval of the 
NTSC standards), color television re- 
ceivers at the lowest possible prices. 

Today there are at least three types 
of color kinescopes in "laboratory" pro- 
duction, the tridot perforated masking 
screen kinescope of RCA, using at 
present three guns ; the horizontal tri- 
color narrow horizontal strip (or wire), 
so- called Lawrence tube ; and the new 
CBS -Hytron tube to be described later. 

The three guns of the RCA tube are 
located within a nickel cylinder con- 
verging at a narrow angle which brings 
the three narrow cathodes beams to- 
gether in the plane of the perforated 
plate. Magnetic deflection means similar 
to those used with the conventional 
black- and -white single gun cause the 
three beams to be swept across the per- 
forated masking plate, horizontally and 
vertically, exactly as in the mono- 
chrome kinescope. The three beams are 
controlled in time and intensity by the 
arriving "red," "green," and "blue" 
signals from the distant transmitter, 
so that any one, two, or all three beams 
pass through a single hole in the mask- 
ing plate simultaneously. Upon passing 
through any aperture in the masking 
plate, the three beams diverge, each 
beam falling upon a tiny red, green, 
or blue fluorescent spot on the parallel 
flat glass plate which is mounted ap- 
proximately one inch in front of the 
perforated masking plate. By this ar- 
rangement the viewer in front of the 
tube sees true color reproduction, be- 
cause the intensity of the three primary 
color dots varies in accordance with the 
three colors picked up by the three 
closely grouped cameras at the distant 
transmitter, and are commingled so as 
to reproduce all color tints and shades 
with their proper intensities. 
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Courtesy General Electric Review 
Experimental G -E color TV receiver. 

The basic idea of a perforated mask- 
ing plate, located before a transparent 
plate carrying on its face a vast number 
of tricolor phosphor dots, symmetrically 
located, is attributed jointly to TV en- 
gineer Levering, and Dr. Alfred Gold- 
smith. To date this arrangement, using 
three guns, or only one, is generally 
accepted as the most practical and 
promising of a multiplicity of more or 
less practical suggestions.* 

The so- called Lawrence color tube 
employs a flat viewing plate carrying 
a series of fine tricolor stripes, prefer- 
ably horizontal. Behind this plate is a 
parallel array of fine wires. Every third 
wire is connected to a common terminal. 
These three terminals are connected - 
each to a high -voltage source controlled 
by the incoming color signal, so that 
one set of wires divert the horizontally 
swept beam so that it falls upon the 
desired color stripe -red, green or blue 
-as it travels along. Thus the other- 
* Included is a patent application recently filed 

by the writer. 
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Section of two types of color screens. Left is the RCA shadow- mask ; right the 
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wise "black and white" beam is made 
to appear in the proper sequential color 
picture elements. Inasmuch as the cath- 
ode beam at the plane of the control 
grid wires is at high voltage, high 
velocity, the rapid control of the beam 
requires correspondingly high voltages. 
This may be a distinct disadvantage. 
Furthermore, there is a considerable 
loss of beam energy in transversing the 
wire grid, resulting in a loss in bril- 
liance of the picture. To obtain a suffi- 
ciency of picture detail, the color modu- 
lation of the beam must occur at high 
frequency, a disadvantage considering 
the high voltages which must be applied 
to the beam- shifting wires. 

The most recently developed type of 
color tube is that of the CBS -owned 
Hytron engineering staff. It differs from 
the above -described RCA in that, in- 
stead of using a flat glass plate to 
carry the three -color dot pattern, the 
tricolor dots are implanted directly upon 
the inner face of the kinescope. A per- 
forated screen plate, or shadow mask, 
is employed as with RCA, but this is 
curved as is the tube face, the shadow 
mask plate being rigidly fastened at 
the correct distance behind the tube 
face. The tube carries three guns, as 
does RCA's. 

This arrangement weighs much less 
than do the two flat plates, and the 
necessary heavy metal frame and screen 
-stretching means in the RCA tube. 
The exhaustion problem is thereby sim- 
plified and the tube cost is claimed to 
be substantially less. Further, the 
curved surfaces of the Colortron tube 
should avoid the size limitations pres- 
ently inherent in the use of the two 
flat parallel plates of RCA. The anode 
voltage in both tubes is the same, 20 kv. 
Both screens are aluminized. The CBS 
receiver employs 40 tubes, including 2 
rectifier tubes. 

CBS uses the NTSC signal stand- 
ards. Its newly demonstrated color 
system employs at the transmitter a 
single orthicon camera (instead of three 
with dichroic mirror color separators 
of RCA), with the familiar color-seg- 
ment wheel, quite like what was used 
in the original CBS color system. Re- 
cent public demonstrations of this sys- 
tem show future promise, but as yet it 
is comparatively unimpressive in its 
performance. Doubtless Dr. Peter Gold - 
mark is well capable of solving the 
problems yet remaining. 

The present NTSC color signal con- 
sists of a wide -band "luminance" signal 
transmitted according to FCC stand- 
ards for black- and -white TV, to which 
has been added a narrow -band color 
subcarrier having a video frequency 
of 3.58 mc. This combination of the two 
carriers, a color carrier of high fre- 
quency relative to that of the horizon- 
tal line frequency, makes the pattern 
of the subcarrier virtually invisible in 
monochrome receivers, so that the color 
signal may be received by prevent 
black- and -white receivers, an outstand- 
ingly clever solution. Hence the new 
color standards result in complete com- 
patibility, an absolute essential for 

successful color television today. The 
color subcarrier sidebands extend to 
1 mc below and 0.4 mc above the color 
subcarrier frequency, as measured to 
the 6 db down point. 

The well -known standard horizontal 
synchronizing pulse is followed by a 
burst of 3.58 mc frequency which is 
delivered during the "backporch" of the 
horizontal blanking period. This burst, 
of exceedingly brief duration, is used 
in the standard color system to lock the 
oscillating system of the receiver. For 
black- and -white reception the burst sig- 
nal is omitted. For a burst of eight 
cycles, the pulse duration would be 2.2 
microseconds. The color subcarrier fre- 
quency is chosen to be an odd multiple 
of one -half the horizontal deflection 
frequency. Therefore the unit gener- 
ating the 3.58 -mc signal and the syn- 
chronizing generator must be locked 
together. 

The various types of compatible color 
TV systems must all conform to the 
present NTSC standards, but as re- 
gards the receiver, a wide variety of 
design of the picture tube, including 
the color screen (dot or linear type), 
is permissible and a number of in- 
ventors are still very active in efforts 
to obtain better results and to permit 
use of much larger viewing tubes than 
the present RCA type (approximately 
15 -inch) screen. 

A vast amount of research to deter- 
mine the most efficient types of red, 
green, and blue phosphors has resulted 
in the following: Red (zinc phosphate; 
manganese), green (zinc silicate; man- 
ganese), blue (zinc sulfide; silver and 
calcium- magnesium silicate; titanium). 
The relative luminosity of these three 
phosphors is 25.3, 100 and 26.6 respec- 
tively, that of the green being taken 
as 100 or standard. Doubtless, further 
research may result in yet greater color 
efficiencies. The chemists continue their 
researches. 

Disturbance of the color picture due 
to outside interference is found to be 
no greater than with the monochrome 
receiver ; although the present color 
receiver employs from 30 to 50 electron 
tubes, of a large variety of types. 
Servicing of commercial color TV re- 
ceiver is certain to be a far more com- 
plicated and tricky job than for black - 
and- whitereceivers. The good service 
technician will require long and meticu- 
lous training. No ordinary slap -dash 
"tube shifter" can be expected to qualify 
or give customer satisfaction. Align- 
ment techniques and general know -how 
must be developed to a high degree. 
(The italics are ours. Editor) 

As far as sound in color TV is con- 
cerned, nothing novel is introduced. The 
old standard sound circuitry and the 
spectrum space reserved for sound are 
the same as for present standard mono- 
chrome transmission and reception. It 
is to be hoped that the larger color 
receiver cabinets will involve needed 
improvements in sound emitters, such 
as two or three good loudspeakers dis- 
tributed in the cabinet, with selective 
circuits and controls. Improved video 

should demand correspondingly better 
acoustic reproduction facilities. 

The estimated initial cost of color 
receivers varies from $800 to $1,400. 
These costs are certain to come down 
as quantity production proceeds, but it 
is clear that color will always be rela- 
tively costly, even for screen sizes 
small compared with our present 21- to 
27 -, or 30 -inch kinescopes. Furthermore, 
much will depend on the quality of color 
programs. Color commercials will, of 
course, be much more attractive than 
are today's dull displays of beer -bottles 
and cigarette packages; but to justify 
the high cost of receivers, and their 
proper maintenance, the viewer must 
be given a superior quality of program 
along with a minimum of commercial 
commands. 

Color television will not be all beer 
and skittles -we hope. The new pro- 
gram director will have many new 
problems, but also he will have a mag- 
nificent new medium for the public's 
delectation -not dejection. 

What does the future of color TV 
present? A most enticing and chal- 
lenging question that will stimulate 
ingenuity and imagination unlimited. 
Why, for example, must color TV be 
necessarily confined to a vacuum cham- 
ber? Why not use a dazzling needle of 
light instead of the cathode ray? As- 
sume a brilliant gas tube which can be 
modulated millions of times per second, 
focused with tiny concave mirrors 
mounted in spiraled formation upon a 
small, light, rapidly revolving cylinder, 
or disc, which throws the beam across 
the face of a large screen, from left 
to right, and from top to bottom of the 
screen. The mechanism may be small, 
cabinet enclosed, and noiseless. This 
is a flareback to the old neon -light tele- 
vision ideas of C. Francis Jenkins, John 
Baird, and Mihaly. But it can be resur- 
rected and refined, provided only that 
we can find the gas tube combining 
sufficient brilliancy with no inertia lag 
or hangover, one whose light output 
can be quantitively modulated at 6,000,- 
000 times per second! 

Or, let our synthetic chemists provide 
a new type of light -modulating liquid 
cell, (resembling the Kerr cell) ; or, 
better yet, a new type of refracting 
crystal which deflects a transmitted 
light beam quantitively in response to 
the received modulated television sig- 
nal. This beam could then be spread 
sequentially over the viewing screen by 
a mirror drum, or two drums, as above 
described, traversing first a focusing 
lens or system of lenses. 

Let's imagine further: Insert in the 
light path a color cell whose chameleon - 
like fluid changes its hue from red to 
green to blue instantly, in response to 
the incoming color signals, by voltage 
or high- frequency changes -a tricky 
problem for future chemists! 

Given such inertialess voltage re- 
sponse cells, it will not take our TV 
engineers long to chuck the huge, bulky, 
implosion -liable, highly evacuated kine- 
scopes into the trash can -an outcome 
devoutly to be wished. END 
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SION LINE LEAD -IN 

for 
By BRUCE RICHARDS 

TRANSMISSION line lead -in is a 
necessary evil. The service techni- 
cian should not regard it lightly. 
The . best antenna and the best 

receiver in the country may not give 
satisfactory reception unless serious 
attention is paid to the connection 
between them. 

There are no certain tests by which 
the service technician can determine 
which is the best type transmission line 
lead -in. Any transmission line attenu- 
ates the signal. Theoretically, the best 
transmission line is the one that couples 
the antenna to the receiver with the 
smallest attenuation loss. The problems 
involved are different for u.h.f. than for 
v.h.f. At ultra -high frequencies the 
losses are greater. A typical attenua- 
tion curve is shown in Fig. 1. 

We are going to present some of the 
fundamental principles of transmission 
line cable for u.h.f. lead -in and will 
make comparisons between cables now 
on the market. The attenuation losses 
for several types of line will be indi- 
cated. The effect of weather on the lines 
will be indicated where data are avail- 
able. See Fig. 2. 

Nothing will be said about the effects 
of mismatch. Obviously, the more close- 
ly matched the antenna, line, and re- 
ceiver, the less will be the attenuation 
and other mismatch losses. 

Let's confine ourselves to three basic 
types of u.h.f. lead -in line: open 
wire, ribbon, and tubular twin -lead 
cable. 

Open -wire line 
The open -wire line has a lower atten- 

uation figure than other types. This 
attenuation is approximately 1 db per 
100 feet at the center of the u.h.f. 
spectrum. See Table I. 

Where it is necessary to run an ex- 
ceptionally long lead from antenna to 
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U.H.F. 
receiver this wire will hold to the low 
attenuation limit necessary for such an 
application. Or, if it is possible to run a 
lead -in completely indoors so that it 
will be shielded from weather, this is an 
ideal lead -in. 

There are some disadvantages which 
make this wire a headache to the 
service technician. It is difficult to 
mount, and it requires special care to 
avoid changing the spacing of the wires 
between the insulators. Matching to a 
300 -ohm impedance is a serious prob- 
lem, because the characteristic imped- 
ance of open -wire line is 225 -250, 375, 
or 450 ohms. 

A desirable characteristic of this type 
of line is that there :s practically no 
difference in its attenuation under wet 
or dry conditions. This is the only type 
of line for which it can be said that if 
the picture is good under dry conditions, 
the picture will be good under wet 
conditions. 

Punched -ribbon line 
Tests made under all types of weather 

conditions along seacoast sections have 
shown that the average flat or round 
300 -ohm lead -in will give only a short 
period of satisfactory service. The qual- 
ity of the picture then deteriorates 
rapidly and remains at a low level, as a 
result of the salt -spray deposits which 
encrust the lead -in. Similar problems 
exist in areas where there is a hot, 
humid climate, where much alternate 
rainfall and strong sunlight prevail, or 
where the lead -in is subject to frost, 
snow, and ice. 

One solution to this problem, which 
permits use of ribbon line for some 
locations, is to punch out rectangles 
about an inch long and use short ribs 
to support the wire at these inch inter- 
vals. This line has certain outstanding 
features. Eighty percent of the loss- 

Dielectrics take on 

great importance 

in u.h.f. trans- 

mission lines 

producing dielectric web is eliminated; 
the nominal 300 -ohm impedance is cor- 
rect for a large number of receivers and 
antennas; it is lower in cost than other 
lead- lines; and by insuring correct spac- 
ing of the flexible stranded conductors, 
less than 1% of the operating wave- 
length is radiation loss. 

Ordinarily, attenuation losses of un- 
punched twin- ribbon type lead are 
greater than that of the punched- ribbon 
lead, except when water droplets accu- 
mulate in the punched -out areas. The 
losses of punched lead are then very 
high; but this condition disappears 
when the line dries out. 

This punched type of line is good for 
an inside installation where it can be 
kept clean and dry and would not be 
subject to the lossy effects of weather- 
ing. Attenuation losses are moderate; 
it is flexible, easy to install; it fits 
into standard insulators; and it does 
not present any impedance- matching 
problem. 

Tubular cable 
Each new advance in television brings 

along a number of accompanying ad- 
vances in associated products. The u.h.f. 
boom has encouraged the development 
of a large variety of tubular -type twin 
lead -in cables. This is the type that is 
likely to win general acceptance be- 
cause it seems to provide the best over- 
all characteristics for good u.h.f. recep- 
tion under all conditions of installation, 
as well as with aging and weathering. 
See Fig. 3. In tubular 300 -ohm lead -in, 
the extremely important field of energy 
is concentrated on the inside and is vir- 
tually unaffected by weather conditions. 
In flat 300 -ohm lead -in, the field of 
energy is largely outside, exposed to 
all weather conditions and . subject to 
signal loss. 

The basic patents on putting two or 
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more conductors inside a cable are over 
50 years old. This means there is little 
room for invention in this field beyond 
minor improvements. Hence manufac- 
turers have been concerned with pro- 
ducing as good a wire as possible with 
the lowest possible attenuation losses. 

The published attenuation figures for 
a variety of these tubular twin cables 
are in Table I. Some data were not 
available. For the most part these are 
laboratory experimental data; what the 
data would be with respect to actual 
reception of a u.h.f. station is not 
known for the most part. This would be 
desirable information, but it is not 
available. 

All the u.h.f. receiver manufacturers 
usually purchase a number of compet- 
ing types of cable and set up some 
experimental procedures to determine 
the performance of the lead -in under 
ideal conditions, under wet conditions, 
and to determine. results_ of aging. These 
data become a company report and un -. 

Fig. 5- Diagram shows tubular trans- 
mission line lead -in at point of entry. 

less the information is released the 
service technician, who would profit 
much from such information, is not 
likely to see it. 

The data on the Rego Spiraline given 
in this table were obtained under actual 
test conditions of a u.h.f. station oper- 
ating in the 700-me region. Incidentally 
this was the best performing tubular 
cable out of a group tested under dy- 
namic conditions in the metropolitan 
New York City area. This is a novel 
design twin -lead wire, using a solid con- 
ductor. Let's look at it more closely. 

Air is the most desirable dielectric 
for the twin -conductor cable now corn- 
monly used for v.h.f. and for the tubu- 
lar type cable being used for u.h.f. An 
ideal cable would be a pair of air - 
supported twin conductors properly 
spaced inside a tubular cable. However, 
this can exist in theory only. 

It is common to support the cables 
and to maintain them in -their proper 
spacing by means of a thin film of di- 

electric, sufficiently thick to serve the 
purpose of maintaining uniform spac- 
ing. See Fig. 3, "tubular 300 ohm." The 
dielectric, by surrounding the cable 
throughout its entire length, contributes 
markedly to attenuation losses, since 
the highest energy field is in the 
straight -line path between the two 
conductors. 

Rego Spiraline has adopted a design 
featuring a thin wall of dielectric mate- 
rial supporting the twin conductors at 
points such that the ratio of bare con- 
ductor to dielectric- covered conductors 
is sufficient to permit maintaining uni- 
form wire spacing throughout the cable 
length and at the same time permitting 
most of the twin conductors to be free 
of dielectric covering. The points at 
which the dielectric holds the twin con- 
ductor to the wall of the tubular cable 
do not have to be opposite each other; 
they may be staggered along the cable 
at alternate spots. The bottom cable 
in Fig. 4 illustrates the design used by 
Spiraline. 

This cable has low dielectric losses 
and superior characteristics under wet 
conditions. This wire must be handled 
carefully during installation. Rough 
handling or sharp bends will change the 
spacing of the bare conductors and 
affect the impedance characteristics and 
attenuation losses of the wire. For the 
service technician who is very careful 
in his workmanship, this is an ideal 
tubular type lead. The manufacturers 
have not been pushing this wire be- 
cause they don't know whether the 
service technician will give it the 
installation care it requires. 

Characteristic impedance 
The characteristic impedance of a 

transmission line is important -more 
important at u.h.f. than at v.h.f. be- 
cause there is a relationship between 
the impedance of a line and its attenua- 
tion losses. Both the size of the conduc- 
tor and the spacing of conductors affect 
the impedance of a transmission line. 
Standard tables of attenuation losses 
show that losses are greater for lines 
with impedances less than 300 ohms. 
For ' lines comparable in all other re- 
spects there would be greater losses for 
a 280 -ohm line as compared to a 300 - 
ohm line. Again, there is little the serv- 
ice technician can do about this as the 
difference in spacing of conductors for 
280 or 320 ohms is negligible. Compara- 
tively little wire is sold with a 
guaranteed impedance. 

The spacing of the conductors varies 
from manufacturer to manufacturer for 
a variety of reasons. Here are typical 
comments: 

A. - 'The spacing of the conductors 
was determined more by economic rea- 
sons than any other It was felt that it 
was best to keep the conductor spacing 
at the minimum and so decrease the 
over -all size of the line, rather than get 
somewhat higher impedance with a 
wider separation and therefore larger 
over -all dimensions. 

B. The characteristic impedance of 
the flat and tubular line is 300 ohms 
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nominally with a production tolerance 
of ± 20 ohms. For this reason it is pos- 
sible that the impedance could be 280 
ohms and still be within tolerance. 

Dielectric material 
Most manufacturers advertise that 

their tubular cable is made with virgin 
polyethylene. This may not always be 
true. Polyethylene is not available in 
the quantities necessary to supply all 
demands by the wire and cable plants. 
Some of them are maintaining produc- 
tion with a percentage of reused poly- 
ethylene. The Bakelite Company, manu- 
facturer of polyethylene, suggests, 
"The dielectric constant of reprocessed 

2. 14 -076 has seven strands of No. 26 
wire as conductors rather than seven 
strands of No. 28 wire as used in the 
14 -271 cable which has higher attenua- 
tion losses. 

3. The design of the cable is such that 
there is a thin wall of dielectric cover- 
ing the wires and most of the field 
between the conductors is air. This is 
illustrated in Figure 3. 

The Fentube Airspaced tubular u.h.f. 
cable is illustrated in Fig. 4. This figure 
also shows the Twistube. Both are made 
by the Fenton Company, New York 
City. For most of the Fentube conduc 
tor length there is very little between 
the bare conductors to interfere with 

TABLE I- TRANSMISSION LINE ATTENUATION 

Attenuation in decibels per 100 feet 
Frequency in megacycles 

100 500 1,000 

225-250 ohm open 0.4 0.8 1.8 

450 -ohm open 0.4 0.8 1.1 

300 -ohm tubular 1.2 3.2 5.0 

ATV 270 (Anaconda) 1.5 3.6 5.1 

ATV 270 Foam (Anaconda) 1.5 3.6 5.0 

Rego Spiraline 1.1 2.4 4.0 

Fentube Airspaced 1.1 2.6 4.2 

Fentube Twistube 1.2 2.6 4.7 

Amphenol 14 -076 1.0 

Amphenol 14 -271 1.3 
Admiral 95A22 -32 1.0 3.2 4.3 

Goodline '733 GA 0.7 2.5 

Goodline 823 GS 
Belden Ultra Weldohm 

0.7 
1.1 

2.1 
3.2 5.0 

Federal Pipeline 1.2 3.0 4.5 

polyethylene, we believe, is greater than 
that of new polyethylene due to the 
impurities which are introduced either 
prior to or during the reprocessing 
operation. While we have no data to 
substantiate our belief we do believe 
that reprocessed polyethylene attenua- 
tion losses would increase more quickly 
with age due to impurities, as men- 
tioned above, which might be introduced 
either prior to or during the reproc- 
essing operation." 

Unfortunately there is little the serv- 
ice technician can do about such manu- 
facturing substitutions, as it is practi- 
cally impossible to determine the differ- 
ence between virgin and reprocessed 
polyethylene. There is one clue which 
will help the service technician get a 
good polyethylene wire. The smoothness 
of the finish on the tubular twin -lead 
u.h.f. cable does influence the losses of 
the cable. If there is any roughness on 
the outer surface of the polyethylene 
this rough portion would tend to catch 
and be a collecting spot for dust, dirt, 
soot, and other foreign particles. Under 
wet conditions this would tend to in- 
crease the losses for the cable involved. 

Notes on tubular cable 
Amphenol makes two types of tubu- 

lar Twin -Lead cable: 14 -076 and 14 -271. 

The 14 -076 is superior because of the 
following design and construction 
features: 

1. The tubular design of the insula- 
tion reduces dirt and moisture concen- 
tration '_n the field between the conduc- 
tors. This means the impedance is 
constant for wet or dry conditions. 
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the concentrated energy field. The No. 
20 AWG conductors are solid wires sup- 
ported by means of the helical poly- 
ethylene wire -like cords. 

The lines least affected by moisture 
and contamination are the new ATV - 
270 lines. There are two types: the 
ATV -270 and the ATV -270 Foam. The 
Foam line is superior at the high end 
of the u.h.f. band, because the attenua- 
tion losses are small. This line uses two 
single solid conductors accurately 
spaced and firmly fixed in place in 
foamed polyethylene. This line is so 
new there are no reports on it from field 
tests as yet. These data are based upon 
the manufacturer's literature. The 
manufacturer, Anaconda Wire and 
Cable Co., claims that attenuation char- 
acteristics for both types of line are 
practically unaffected by moisture. 

Installation 
For new installations, 300 -ohm flat 

line should be avoided for u.h.f., par- 
ticularly when long lengths must be 
used. There should be a minimum sepa- 
ration of 6 inches from surrounding 
objects to prevent signal absorption 
losses. The standoffs should keep the 
wire at least 6 inches from the building. 
Make a drainage loop in the line just 
before it enters the house. Punch a hole 
at the bottom of the loop to remove 
moisture condensation in the line (see 
Fig. 5). Avoid coils or kinks anywhere 
between the antenna and the receiver. 
Cut the line to the proper size to reach 
the receiver and do not leave any extra 
line which might be coiled up or kinked, 
causing impedance changes. END 

TELEVISIONI 39 

TV CHANNELS TABLE 

Channel 
No. 

Freq. 
Range 
(me) 

1/4 X 
Electric 
(inches) 

1/4 X 

Physical 
(inches) 

V.H.F. 
2 
3 
4 
5 
6 

54-60 
60-66 
66-72 
76-82 
82-88 

5113/16 
4629/32 
4213/16 
371d/32 
34% 

42133z 
3815/16 
353/32 
3021/32 
281/2 

7 
8 
9 

10 
11 
12 
13 

174 -180 
180 -186 
186 -192 
192 -198 
198 -204 
204 -210 
210 -216 

1621/32 
163 2 

151/32 
153/3 
1423/32 
141/4 
1327/32 

1321/32 
133/16 
1213/16 
1213/32 121/ 
1123M 

2 
1111 /32 

U.H.F. 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

From the 

A listing 
quencies 
data for 
making 
and rejection 
ribbon line. 
data in 
elements 
column 
a quarter 
ohm ribbon 
factor of 
structing 
traps. 
transmission 
trical length 

470 -476 

482 -4888 
488 -494 
494 -500 
500-506 
506 -512 
512-518 
518 -524 
524-630 
530 -636 
536 -542 
542-548 
548 -554 
554 -660 

666-572 
572 -578 
578-584 

84-590 
590-596 
596 -602 
602 -608 
608 -614 
614 -620 
620 -626 
626 -632 
632 -638 
638 -644 
644 -650 
650 -656 
656 -662 
662 -668 
668 -674 
674 -680 
680 -686 
686 -692 
692-.698 
698 -704 
704 -710 
710 -716 
716 -722 
722 -728 
728 -734 
734-740 
740 -746 
746 -752 
752 -758 
758 -764 
764 -770 
770 -776 
776 -782 
782 -788 
788 -794 
794 -800 
800 -806 
806 -812 
812 -818 
818 -824 
824 -830 
830 -836 
836-842 
842 -848 
848-854 
854 -860 
860 -866 
866 -872 
872 -878 
878 -884 
884 -890 

October, 1953 

of all TV 
with useful 

constructing 
impedance- 

traps 
Use the 

the third column 
and spacings. 

gives the 
-wavelength 

line 
82 %. Use 

matching 
When using 

lines, 
by propagation 

61 /4 

61/66 
61/32 
531/23 
57/4 
513 /ls 
53/ 
511/1, 
5% 
59/1, 
51/4 
57/16 
5á3he 

5 /1s 

53 } 
55//g 2 

51/33 
5 
41 Ms 
429/32 
427/32 
413/16 
43/ 
411/i4 
421/32 
4% 
41 9/32 
417/33 
41/2 
415/ ;2 
413/32 
4% 
45/18 
41A2 
4% 
47/33 
43/16. 
45/32 
43/32 
43/33 
41/6 

1 

311362 
315/16 
329/32 
329/32 
37/ 
327/ 2 

3136 
325/32 
334 
32342 311%, 
321/33 
35/ 
319/32 
39/16 
39/is 

31/2 /32 
15 

37382 
37/16 

313/32 
3% 
31/4 
311/32 

laaue of Sylvania 

channels 
dimensional 

antennas 
matching 

from 
electrical 

for 
The 

physical length 
section 

with a propagation 
these when 

sections 
other 

multiply 

51/4 

51 
51/32 
431/32 
428/32 
413/16 
425/33 
423/32 
421/33 

49/16 
41/2 
4746 

43 
/33 

/% 

41 /ie 

47/32 
41/,8 

43/33 
41/16 
4 
3313z 
315 /i6 
329/32 
37/ 
313hó 
321/33 
3 3/4 
323/33 
311/16 
321/33 
3% 
319/33 
317/32 
317/33 
31/p 
315/32 
37 /ió 
31332 
3% 
311 /33 
35/6 

39/3; 

z 31/4 
31/4 
37/2 
3346 
35/33 
31/ 
31 /e 
33/3 
31/16 
31/p 
31/32 
3 
231/33 

231/32 
215/16 
229/33 

2 
2 /32 
227/33 
213/16 

221/33 
225/33 
23/4 
223/32 

News 

and fre- 

and 
sections 
300 -ohm 

-length 
antenna 

fourth 
of 

of 300 - 

con- 
and 

types of 
the elec- 

factor. 
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NEW 

U.H.F. 

S more and more u.h.f. television 
stations open, new problems 
peculiar to u.h.f. reception are 
beginning to be recognized. One 

of the most serious difficulties, of low 
signal strength, is not peculiar to u.h.f. 
It has been found that in many regions, 
particularly those in rough terrain, 
that dead spots may be large, and may 
occur fairly close to the transmitter. 

The presence of these dead spots in- 
dicates that the term "fringe area," as 
applied to v.h.f. reception, must be 
changed to include all low- signal areas 
when applied to u.h.f. reception. 

Because of the large u.h.f. fringe 
area, there is a great need for a sensi- 
tive preamplifier or booster. The signal 
strength required for an acceptable 
picture on u.h.f. is considered to be 
about 1,500 microvolts per meter, while 
a signal strength of only 200 microvolts 
per meter is required for a similar 
picture on v.h.f. This difference in sensi- 
tivity is due to the relatively high 
noise figure of the input circuits of 
present u.h.f. receivers. A crystal mixer 
is almost always used in the input 
circuit. In addition to high noise, the 
crystal also introduces a conversion loss 
of from 6 to 10 db. The problem of 
increasing the receiver sensitivity then 
becomes one of providing an input 
circuit with the lowest possible internal 
noise and the highest possible gain. 

Types of input circuits 
Vacuum tube mixers have conversion 

gains at u.h.f., but they too suffer from 
high noise, and require high oscillator 
drive, which magnifies radiation prob- 
lems. New tubes and circuits are help- 
ing to overcome these difficulties, but 
the indications are that the crystal 
mixer will be here for some time. 

Another approach to the problem of 

*Electronic Engineer, Electro- Voice, Inc. 

By L. P. HAGEY* 

BOOSTER 

increasing sensitivity is to provide a 
stage of amplification ahead of the 
mixer. In this position, a low -noise 
stage is most effective in reducing the 
over -all noise of the system. 

Circuit considerations 
A triode stage is indicated because 

of its low noise. The triode, however, 
must be neutralized to eliminate elec- 
trostatic coupling between output and 
input circuits. The problems of neutral- 
ization are almost impossible to over- 
come at these frequencies. In addition, 
transit time and lead reactance effects 
operate to so lower the input impedance 
that the gain is seriously lowered at the 
higher frequencies. 

The above remarks refer to the stand- 

Photo shows rear 
and top view of 
u.h.f. booster. A 
push -pull ground- 
ed grid circuit is 
used. 

and grounded- cathode triode amplifier. 
If a triode is employed in a grounded - 
grid circuit, no neutralization is re- 
quired. The grounded grid acts as an 
electrostatic shield between the output 
and input circuits. See Fig. 1. Since 

Fig. 1 -Basic grounded -grid circuit. 

the input signal is in series with the 
external plate -to- cathode circuit of the 
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tube, a portion of the signal is trans- 
ferred directly to the output circuit. 
This represents a load on the input and 
would seem to be more harmful than 
the transit time and lead reactance 
effects in the standard circuit. This is 
true at medium frequencies. But the 
loss of gain suffered by the grounded - 
grid stage increases much more slowly 
with frequency than that of the 
grounded -cathode stage. For a given 
tube, the grounded -grid circuit will still 
deliver useful amplification of fre- 
quencies where the grounded -cathode 
circuit is useless. In addition, the 
grounded -grid triode has less noise than 
the grounded cathode triode. The high 
degree of isolation between output and 
input provided by this circuit is also 
important, because it provides a higher 
attenuation of radiated energy from 
the local oscillator. This energy is kept 
from feeding back to the antenna where 
it could cause interference in neighbor- 
ing receivers. 

Lead reactance is a serious problem. 
Even a length of conductor such as the 
tube pin itself can have an inductance 
whose reactance is substantial at 900 
megacycles. Obviously, if the grid pin 
of the tube offered inductive reactance, 
a signal voltage would appear on the 
grid. When this occurs, the conditions 
of grounded -grid operation no longer 
apply and the advantages of this type 
of operation are lost. 

Tube capacitances are equal in value 
to the resonant circuit capacitances at 
these frequencies, and represent a 
serious obstacle to obtaining an ex- 
ternal circuit which may be varied over 
a wide range of frequencies. A push - 
pull circuit effectively places the tube 
capacitances in series and reduces this 
effect to one -half that experienced with 
a single tube. Thus, a push -pull circuit 
places more of the resonant circuit out- 
side of the tube. 

Special tube types such as the light- 
house tubes and pencil triodes, which 
will operate satisfactorily at u.h.f., have 
been available for several years. How- 
ever, due to high cost and difficult ap- 
plication, it is not worth while to use 
these tubes. New tubes with conven- 
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Photo shows under - 
chassis view of the 
u.h.f. TV booster. 
"Differential mi- 
crometer" tuning 
mechanism can be 
seen. 

tional bases, suitable for use in special 
circuits at the ultra -high frequencies, 
have now been developed. 

The u.h.f. booster circuit 

Due to the above considerations, a 
push -pull grounded -grid triode circuit 
was chosen for the design of the model 
3400 u.h.f. booster (Fig. 2). The 
6AJ4 tube is a new high- trans- 
conductance triode especially developed 
for grounded -grid operation at ultra- 
high frequencies. This tube features 
extremely short leads and excellent in- 
ternal shielding between plate and 
cathode. The miniature noval base lends 
itself to standard circuits and to ease 
of tube replacement. It has five grid 
pins so that grid -lead inductance may 
be kept to a minimum. In the booster 
design these five grid pins are grounded 
directly at the tube socket. The tube 
sockets are of special low -loss design 
and have very short leads. 

Electrostatic shielding is provided by 
the grounded grid and a vertical shield 
which divides the underside of the 
chassis into two compartments. The 
shield passes over the tube sockets, with 
all input contacts (cathode, heater, and 
three grid pins) on one side and all 
output contacts (plate and two grid 
pins) on the other. 

The low input impedance of the 

Rear view of the 
booster, showing 
the v.h.f. bypass 
filter in place. 

TELEVISION I 1-1 

grounded -grid stage makes it possible 
to connect it directly to 300 -ohm trans- 
mission line. In addition, excellent bal- 
ance to ground is maintained by the 
push -pull feature. The input impedance, 
due to the untuned input and the ex- 
cellent isolation of input and output, is 
quite stable at about 120 ohms per 
tube. The total input impedance of 240 
ohms presents very little mismatch to 
a 300 -ohm line. The shunting effect of 
the cathode -to- heater capacitance is 
minimized by means of the series r.f. 
chokes (L1, L2, L3 and L4), which 
place the heaters above ground poten- 
tial. 

Fig. 2- Schematic diagram of the Elee- 
-tro -Voice model 3400 u.h.f. booster. 

The output tuned circuit is a shorted 
quarter -wave resonant line. The 4.7 -µµf 
series capacitors, C3 and C4, serve as 
d.c. isolation and also provide a small 
amount of decoupling to allow the ex- 
ternal tuned circuit to reach the upper 
frequency limit of 900 megacycles. The 
resonant line is designed with a rela- 
tively low (115 -ohm) characteristic 
impedance and is heavily silver -plated 
to keep losses at a minimum. A loaded 
Q of about 70 is reached with a band- 
width of 6 megacycles at a frequency 
of 470 megacycles and a gain of 12 db. 
The relatively high Q and narrow 
bandwidth keep the noise characteristic 
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low, and also help reject many types of 
interference. 

A resonant circuit of this type can be 
adjusted over a very wide range of 
frequencies by providing a short -circuit 
which can be moved along the line. 
Thus the effective length is varied, 
changing the resonant frequency. Fig. 
3 shows how this is done. When the 
lead screw (9) is turned, the drive nut 
(7) and carriage (4) which carries the 
shorting contact move along the length 

Fig. 3 -Tuner mechanism. 1- Resonant 
line elements; 2 -Low loss, low- capaci- 
tance line support insulator; 3- Silver 
shorting contact ; 4- Insulating carriage ; 

5- Insulating carriage; 6- Silver 300 - 
ohm output contacts; 7- Six -pitch drive 
nut; 8- Seven -pitch drive nut; 9 -Lead 
screw with six- and seven -pitch threads 
superimposed. 

of the line (1). The silver contact (3) 
forms a short -circuit between the two 
line elements, varying the length of line 
between it and the open end. 

The problem of coupling energy from 
a resonant line section is easily solved 
by coupling a pickup loop inductively 
to the line, if only a narrow range of 
frequencies is involved. When a wide 
range must be covered the optimum 
position for the pickup loop moves 
along the line as the line length is 
varied. It was found practically im- 
possible to maintain correct inductive 
coupling with a pickup loop over the 
entire frequency range of the booster. 
Therefore, another scheme is used. 

Amateurs and many television tech- 
nicians know that a resonant line sec- 
tion may be made to function as an 
efficient transformer simply by connect- 
ing to the proper points on the line. 
Thus, a shorted quarter -wave line 
presents a very high impedance at the 
open end (connected to the plates in 

our case) and zero impedance at the 
short -circuit. Any intermediate value 
of impedance may be obtained by con- 
necting to the proper intermediate 
point on the line. 

The high efficiency and excellent im- 
pedance match which may be obtained 
by this method of tapping the line 
makes it especially attractive. Of 
course, the mechanical problem arises 
of moving the tapping, or output, con- 
tacts in correct space relation to the 
shorting contact. This is not too diffi- 
cult, since the distance between the 
tapped point and the short circuit for a 
constant output impedance varies with 
the wavelength. 

The mechanical problem was one of 
causing the shorting contact and the 
output contacts to move down the line 
at different but constant speeds, when 
the tuning knob was turned at a con- 
stant speed. Flexible belt or cord drive 
methods were tried and discarded be- 
cause they were unreliable. Instead, a 
positive drive was provided by a single 
lead screw. The lead screw has two 
threads of different pitch superimposed 
on each other. The drive nuts, (7) and 
(8), Fig. 3, follow only the thread of 
their own particular pitch. This "dif- 
ferential micrometer" tuning mecha- 
nism** can never slip or get out of 
adjustment. The high efficiency and 
constant impedance characteristic in- 
sure maximum transfer of energy to 
the 300 -ohm output terminals. The 
entire range of u.h.f. television fre- 
quencies is covered in about 25 turns 
of the tuning knob. 

U.h.f.- v.h.f. reception 
When a single transmission line must 

be used for both v.h.f. and u.h.f. sig- 
nals, there must be a way to shunt the 
v.h.f. signals around the booster. To 
avoid using a manual switch, filters are 
introduced. They provide high attenua- 
tion over the entire u.h.f. band and 
negligible attenuation at v.h.f. Dis- 
continuities in the transmission line - 
introduced in part by the connecting 
leads -are responsible for much of the 
difficulty experienced with these match- 
ing units (filters). 

To eliminate line discontinuities, 
small inductances are wound directly 
* * Patent applied for. 

on special composition capacitor bodies 
to form parallel resonant or band -stop 
circuits of very small physical size. In 
the final filter design, (Fig. 4) these 
band -stop coils are connected by very 
short leads directly to the booster 
terminals. These short lead lengths are 
maintained by mounting the entire 
filter on a small low -loss phenolic base 
which mounts on the back of the 
booster and is supported directly on the 
booster terminals. See photo. The band - 
stop coils thus serve to isolate the 
longer leads in the filter from the u.h.f. 

075.0 
LI 

-CTii- 

TO UHF ANT 

000 
L3 

000 
, L2 

C5^2.2ppf TO Ulf RCVR 

L4 

C1,2,3,4=.33ppf T45i"- 

Fig. 4- Schematic of 3450 v.h.f. bypass. 

lines and eliminate discontinuities. The 
series capacitors, Cl, C2, C3 and C4 
(Fig. 2) , in the input and output cir- 
cuits of the booster are electrically a 
part of this v.h.f. bypass network and 
prevent the v.h.f. signals from being 
shorted out by the u.h.f. circuits. The 
filter is called model 3450 v.h.f. bypass. 
Maximum attenuation of the filter to 
v.h.f. signals is 3 db, which is hardly 
noticeable. 

Summary 
In actual field tests the 3400 u.h.f. 

booster substantiates the theory that 
there is an appreciably lower noise 
figure through its use. Even where 
signal strength is adequate for ac- 
ceptable picture contrast without the 
booster, a reduction of snow is noted 
when it is used. Extremely flexible in 
application, it may be used with any 
installation, providing increased sensi- 
tivity and a reduction in snow and back 
radiation. In the many areas where 
only one u.h.f. station can be received, 
completely automatic operation is pos- 
sible. A thermal relay turns the assem- 
bly on and off automatically with the 
TV receiver. This allows the booster 
to be concealed if desired. END 

FCC'S STERLING WARNS MANUFACTURERS ON TVI 
TV interference was the subject of 

a stern warning delivered by FCC 
Commissioner Sterling to TV, radio, 
and broadcast equipment makers. The 
occasion for this warning was the Fall 
meeting of the combined RETMA, 
RTMA of Canada and IRE in Toronto. 

Commissioner Sterling stressed that 
the industry must do much more about 
reducing radiation from TV receivers 
and transmitters which interfere with 
reception on government, aircraft, ama- 
teur and TV -radio bands. 

Sterling said that the FCC received 
22,264 interference complaints in fiscal 
1953. More than 12,600 resulted from 
spurious responses of broadcast receiv- 

ers -6,000 from TV sets. Some 9,600 
were the result of spurious radiations 
from transmitters. 

At one point, the commissioner de- 
parted from his prepared text,'remind- 
ing manufacturers of FCC's new power 
to issue "cease and desist" orders, 
which in some cases could have the 
effect of putting an offending company 
out of business. 

The Commission has been making 
extensive field measurements in Port- 
land, Oregon, site of the first commer- 
cial u.h.f. station, on radiation from 
u.h.f. TV receivers and converters. The 
results gave great cause for concern. In 
the instance of strips and separate con- 

verters, excessive radiation was ob- 
served in the region between 200 and 
500 mc. The radiation from u.h.f. oscil- 
lators was in the order of thousands of 
microvolts per meter, and in one in- 
stance a field of 10,000 microvolts -per- 
meter was obtained at 100 feet from a 
set of one of our major manufacturers. 

In reply, Crosley's Lewis M. Clement, 
chairman of RETMA engineering de- 
partment's executive council reported 
that the vast majority of manufacturers 
have now reduced spurious v.h.f. oscil- 
lator radiation below RETMA's "in- 
terim" maximums (50 microvolts -per- 
meter at 100 feet for channels 2 -6 and 
150 microvolts -per -meter for 7 -13). 
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TELEVISION 43 
Fig. 1 -A three -quarter view of the new v.h.f.- u.h.f. TV tuner. Fig. 2 -Top view. The i.f. traps are in can at left. 

By E. D. LUCAS, JR. 

THE new Standard Coil v.h.f.- u.h.f. 
television tuner is a detent -or 
step -type instrument designed for 
exceptionally high gain and low 

noise reception of channels 2 through 
83. It was developed primarily for use 
with 41 -mc i.f.'s, but is available in a 
modified form for 21 -mc i.f. strips. 

Using only three tubes, this tuner 
provides a gain of more than 34 db on 
all v.h.f. and u.h.f. channels. A high - 
pass filter and fixed and tunable i.f. 
traps in the antenna input circuits pro- 
vide good i.f. and image rejection. On 
v.h.f., image rejection is better than 50 
db and i.f. rejection is at least 60 db 
at the interfering frequency. The maxi- 
mum noise figure is 7 db on channels 
2 to 6 and 9 db on 7 to 13. 

In the u.h.f. range, v.h.f signal re- 
jection is greater than 50 db and i.f. 
rejection exceeds 60 db. The noise figure 
is less than 19 db on any channel be- 
tween 14 and 83. The tuner's r.f. re- 
sponse is flat within 0.25 db per me 
for any desired pass -band in the u.h.f. 
TV spectrum and within 3 db over the 
v.h.f. bands. 

The tuner is small considering its 
performance and all the parts it con- 
tains. Its length (exclusive of shaft) is 
7.34 inches, width is 3.5 inches, and max- 
imum height (including tube shields) 
is 5.6 inches. The shaft length is speci- 
fied by individual receiver manufac- 
turers to meet their requirements for 
various chassis and cabinet styles. The 
tuner requires 6.3 volts a.c. at 1.07 amp, 
1.5 volts of negative bias, 250 volts d.c. 
at 20 ma, and 150 volts d.c. at 12 ma for 
v.h.f. and 17.5 ma for u.h.f. reception. 

Figs. 1 and 2 show that the new tuner 
is literally a combination of separate 
v.h.f. and u.h.f. tuners. The larger sec- 
tion contains the v.h.f. section and the 
smaller chassis contains most of the 
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u.h.f. circuitry. By constructing the 
tuner in two distinct sections, produc- 
tion is simplified and the sections can 
be tested separately, reducing the num- 
ber of rejected finished units. The tech- 
nician's service problems are simplified 
when the v.h.f. section is used alone in 
areas where the number of u.h.f. chan- 
nels is small. 

The tuning control consists of three 
concentric control knobs or rings 
mounted on concentric shafts. The outer 
ring and shaft control the fine tuning 
for the v.h.f. and u.h.f. oscillators. The 
central shaft is a decade selector -a 
sort of band -switch with nine decade 
positions. One is for v.h.f. channels 2 
through 13, one for channels 10 through 
19, and the other seven for channels 20 
through 83. The innermost of the three 
shafts controls the selection of the in- 
dividual channels, both v.h.f. and u.h.f. 
To tune to channel 4, for example, the 
central ring is turned to the v.h.f. po- 
sition (channels 2 through 13) and the 
innermost ring is then turned until the 
number 4 appears in the clear plastic 
window. Now, the outer ring controls 
the fine tuning. U.h.f. channels are se- 
lected the same way. 

The v.h.f. section 
A major addition to the v.h.f. circuit 

appears at the extreme left of the 
v.h.f. chassis in Fig. 1 and schematically 
in Fig. 3. This feature consists of i.f. 
traps to reject interfering signals 
within the 41 -mc i.f. pass -band. Tuned 
circuit C9 -L10 is tunable over a range 
from 35 to 48 mc. Traps C7 -L3 and 
C8 -L2 are fixed -tuned for maximum re- 
jection of i.f. interference. The entire 
trap section is shielded. 

The signal passes from the i.f. traps 
to L5 and L4 mounted on coil board 
A, shown in Fig. 3. These coils are 
separate windings, which represents a 
departure from the antenna coils of the 
previous Standard Coil 21 -mc tuner, 
since the latter are bifilar- wound. In 
the new design, the primary L5 is a 
reversed helix. L4, the secondary, in- 
cludes an iron core for tuning channels 
2 through 6 on the coil boards for those 
channels. These newly designed wind- 
ings help isolate the v.h.f. antenna in- 
put from the input of the 6BZ7 cascode 
amplifier. The single -tuned input to 
this first grid also incorporates a phys- 
ical shield for further isolation of the 
v.h.f. antenna and grid circuit. 

To compensate for tube input- capac- 
itance variations, the variable steatite 
capacitor C6 is paralleled with C2. This 
adjustment is useful when replacing 
6BZ7's. 

C5 is a neutralizing capacitor. It 
reduces noise by compensating for the 
plate -to -grid capacitance of the first 
triode and minimizes the change in 
response with changes in the a.g.c. 
voltage applied to the grid. Thus a flat 
characteristic is maintained in the first 
r.f. amplifier stage, and input noise is 
kept at a minimum. R15 is a damping 
resistor which improves the VSWR 
(voltage- standing -wave ratio) on the 
low -band v.h.f. channels. On the high- 

band v.h.f. channels, the tube loading 
takes care of the required damping. 

Design of the cascode amplifier is 
similar to that of the corresponding 
circuit in the 1952 v.h.f. tuner. At the 
grid (pin 2) of the second stage, re- 
sistors R2 and R3 act as a bias net- 
work. The values of these two resistors 
are selected to provide delayed a.g.c. 
action on the cascode amplifier. This 
maintains a high signal -to -noise ratio 
when a.g.c. is applied to the first triode, 
until the signal overrides tube noise. 
Value of the delayed a.g.c. is about 1.5 
volts. Feedthrough capacitor Cl, in the 
grid circuit of the 6BZ7 (pin 2), mini- 
mizes oscillator radiation. 
C17 provides feedback for neutral- 

izing the second triode to improve the 
tilt of the frequency response vs. a.g.c 
bias curve. This action of C17 and the 
similar action of C5 in the first triode's 
plate circuit help to maintain a rea- 
sonably flat frequency response despite 
considerable change in a.g.c. voltage. 
Output of the cascode amplifier is fed 
from the second plate (pin 1) of the 
6BZ7 through an overcoupled double - 
tuned circuit, variable trimmer C3, L7, 
and L8 on oscillator coil board B, to 
the grid of the 6U8 mixer. 

The 6U8 pentode- triode was chosen 
as the mixer -amplifier ( pentode) for 
v.h.f. and second i.f. amplifier stage 
for u.h.f., as well as the local oscil- 
lator (triode) for v.h.f., for two prin- 
cipal reasons. One is to isolate the 
plate and grid circuits at intermediate 
frequencies and thus eliminate the 
need for neutralization, which was re- 
quired with the 6J6 mixer -oscillator in 
the previous Standard tuner. Another 
reason for choosing the 6U8 is the con- 
siderably greater gain (an average of 
3 db on v.h.f. channels) possible with 
the pentode amplifier stage as com- 
pared with a triode. It also helps to 
account for the high gain of the tuner 
when used for u.h.f. reception. 
R5 is a damping resistor used to 

flatten the response of the overcoupled 
circuit (L7 and L8) to a maximum 
variation of 3 db. Trimmer C12 tunes 
out the variations in internal capaci- 
tance between individual 6U8 tubes. 
R12 is a screen -dropping resistor to 

maintain the voltage at a sufficiently 
low level to prevent excessive dissipa- 
tion or overloading of the pentode. An 
interesting feature of C16 is that its 
leads are relatively long, to increase 
the screen grid's input impedance -by 
adding inductance -for the high -band 
v.h.f. channels. At intermediate f re- 
quencies C16 provides adequate isola- 
tion. 

The combination of L14 and C24 pro- 
vides a low -side capacitance- output cir- 
cuit which, with the first i.f. stage of 
the television receiver, can be tuned 
to provide any desired bandpass and 
to minimize oscillator radiation. 

All voltages are fed to the oscillator - 
mixer section through feed -through 
capacitors C21, C22, and C23, mounted 
in the center shield, to isolate the r.f. 
section from oscillator voltage which 
might appear on the supply leads. 

The v.h.f. oscillator, or triode sec- 
tion of the 6U8, is a fairly conven- 
tional Colpitts circuit. The negative - 
temperature -coefficient capacitors C13 
and C14 reduce short -term oscillator 
warmup drift to a minimum. After a 
minute or so of warmup, drift is negli- 
gible. 

Fine tuning is achieved by moving 
a nylon dielectric blade between two 
electrically -hot plates connected to the 
oscillator grid and plate circuits. The 
same fine -tuning control operates simi- 
lar blades for the v.h.f. and u.h.f. os- 
cillators, with both blades on the same 
shaft but about three inches apart 
physically in carefully shielded sec- 
tions. R9 is a conventional grid -leak 
resistor, and Cl is a trimmer inserted 
to compensate for variations in capa- 
city between 6U8 tubes. Oscillator in- 
jection voltage is applied to the mixer 
by the coupling between L8 and L9 on 
coil board B. L9, like the oscillator coils 
in previous Standard tuners, is slug - 
tuned and is accessible from the front 
of the tuner through a slot in the mov- 
able fine -tuning sector. In the new 
combination tuner, the plastic -tipped 
tuning tool must be inserted through 
the u.h.f. section at the front of the 
tuner to reach the v.h.f. slug core in L9. 

The u.h.f. section 
The u.h.f. antenna terminals connect 

to capacitors C30, C31, and C32 and 
coils L20 and L21 which form a u.h.f: 
band high -pass filter with cutoff below 
470 mc. Physically, C30 and C31 are 
small metal- and -dielectric blades held 
with nylon screws. This high -pass filter 
at the antenna input prevents i.f., v.h.f., 
and other interfering frequencies from 
entering the u.h.f. section of the tuner. 

The remainder of the antenna circuit 
consists of the portion of coil board D 
shown above the metal shield (Fig. 
3), together with the trimmers C33 and 
C34, choke L5, and an r.f. coupling 
gimmick to the 1N82 crystal mixer. 
There are eight different D type coil 
boards mounted on the u.h.f. drum. 
Each of these eight boards covers one 
of the eight decade bands in the u.h.f. 
spectrum. A typical coil board D covers 
the 60 -mc range of 10 u.h.f. chan- 
nels. Channels within this range are 
tuned by moving dielectric vanes or 
rotor blades between capacitive plates 
mounted on the board. This construction 
is shown in Fig. 4. 

The three capacitive blades, attached 
respectively to L22 and terminal 12, 

to terminal 13, and to L23 and terminal 
14, vary in size and spacing depending 
upon the decade range to be covered. 
The tuned circuit of these three blades 
and associated coils L22 and L23 is pre - 
aligned at the factory. Trimmers C33 
and C34 are adjusted to tune in any 
specific u.h.f. channel, an alignment 
procedure to obtain the correct r.f. 
bandpass. 

The dielectric vanes for tuning in- 
dividual u.h.f. channels within the dec- 
ade range covered by each coil board 
D are so connected to the u.h.f. drum 
that they are turned by the same inner 
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tuner -dial ring and shaft that turns 
the drum for v.h.f. stations. The same 
control makes the transition between 
v.h.f. and u.h.f., with the one exception 
of the decade, channels 14 to 19. Here, 
because of the action of the small cam 
shown in Fig. 5, which fits into the 
larger cam for other u.h.f. decade posi- 
tions, the unit goes along as a v.h.f. 
tuner for channels 10, 11, 12, and 13. 
Then at 14, the small cam operates to 
switch the tuner to u.h.f. reception for 
channels 14, 15, 16, 17, 18, and 19. In 
the normal v.h.f. operation, it is also 
possible to tune in channels 2 through 
13 at the v.h.f. decade position. Thus 
channels 10 through 13 can be tuned 
in at two positions of the decade dial's 
ring. 

The u.h.f. oscillator is a 6AF4 op- 
erated 41.25 mc above the sound carrier 
of each TV channel. The oscillator sec- 
tion of each coil board D consists of 
124 and L25 connected with fixed metal 
blades as indicated in Fig 3, the 
schematic, and shown in Fig. 4. Individ- 
ual u.h.f. channels within the decade 
range covered by any coil board D are 
tuned in by moving a dielectric vane 
between these two blades. 

An adjustment for each board D's 
oscillator section- corresponding to the 
slug- tuning of the v.h.f. oscillator coils 
-is provided by means of the screw in- 
dicated on Fig. 3 and shown in the 
hole in the middle of the fine -tuning 
sector in Fig. 6. This screw can be 
turned closer to, or away from, the 
blade attached to L25 to change the 
capacitance of the circuit sufficiently 
to provide an oscillator tuning adjust- 
ment. The screw can be reached through 
the same hole at the front of the tuner 
that is used for v.h.f. oscillator -slug 
tuning. 

In the circuit of the u.h.f. oscillator, 
the oscillator trimmer is a split- stator 
ceramic padder used to compensate for 
variations in internal capacitance of 
6AF4's. The oscillator and incoming 
signals are heterodyned in the mixer 
to produce a 41 -mc i.f. The 41 -mc sig- 
nal is amplified by the cascoded 6BZ7 
and the pentode section of the 6U8 to 
compensate for the 9 -db conversion loss 
in the mixer. 

From the 1N82 mixer, the 41 -mc sig- 
nal is applied through connectors E3 
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Fig. 6 -Front 
view. The u.h.f. 
and v.h.f. oscilla- 
tors are adjusted 
with plastic tool 
through the fine - 
tuning sector. 

Fig. 7 -The "rock- 
ing horse" (coil 
board C is shown 
below the v.h.f. 
drum and in the 
foreground out- 
side of the tuner. 

Figs. 4 and 6 courtesy 
Tech -Master Products 
Co., Inc.; Figs. 5 and 
7 courtesy Standard 
Coil Products Co., Inc. L 
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Fig. 4 (Left) -The v.h.f.- u.h.f. tuner 
kith cover and several u.h.f. and v.h.f. 
strips removed to show the construction. 
Note the dielectric tuning vanes and the 
metal blades in the u.h.f. tuner section. 
Fig. 5 (Right) -The spider disc con- 
tains two small cams like those shown 
to control movement of coil strip C. 

and E4 to coil board C which contains 
coils for the 41 -mc i.f. preamplifier. Coil 
board C is mounted in the v.h.f. section 
of the tuner and is used only during 
u.h.f. reception. It is shown in Fig. 7. 
Standard Coil engineers call it the 
"rocking horse" because it rocks from 
one position depending on whether the 
tuner is set for v.h.f. or u.h.f. On v.h.f., 
the spider cams shown in Fig. 5 dis- 
engage board C from the springs which 
make contact with terminals on the 
exterior of coil boards mounted on the 
v.h.f. tuner drum. 

In all u.h.f. positions, strip C con- 
tacts the springs and the v.h.f. drum 
is disengaged. Board C rocks to and 
fro so contacts are automatically wiped 
clean each time the tuner is switched 

from one of the u.h.f. channels to an- 
other. 

L16, L17, and L18 form a band -pass 
circuit which is loaded by R13 to pro- 
vide flat response over a range of 6 mc. 
Signals from the mixer are fed over 
shielded cable to the primary of L18. 
L16, L17, and the secondary of L18 
connect to numbered terminals in the 
6BZ7 and 6118 circuits. The 41 -mc sig- 
nal at the plate of the 6U8 pentode sec- 
tion appears across L14 and is fed from 
there to the receiver's 41 -mc i.f. circuits. 

This writer is indebted to Edward 
F. Theis, vice- president in charge of 
engineering and research, and Robert 
Eland, chief engineer of Standard Coil 
Products Co., for major assistance in 
the preparation of this article. END 
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suppression of signals outside that band 
as we possibly could. In TV we are 
faced with a harder problem. Our i.f.'s 
now have to have a passband of 4 mega- 
cycles, with a sharp cutoff at the upper 
limit to keep sound modulation out of 
the picture. 

Fig. 1 shows the relationship be- 
tween the TV signal and the response 
of an ideal i.f. transformer. For the 
low modulation frequencies which ex- 
tend 0.75 mc on either side of the car- 
rier frequency, we have a sloping re- 
sponse. This is so the combined strength 
of the two sidebands over this region 
will not add up to more than the single 
sideband at the higher frequencies. 

The ideal curve will have a sharp 
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cutoff at 4 mc, so the sound signal does 
not interfere with the picture. This 
type of curve -up to 4 mc-is desirable 
whether we use split sound or the in- 
tercarrier system. With intercarrier 
sound we must provide for a passband 
of 4.5 mc, the strength of which should 
be at least 80% below that of the pic- 
ture signal. 

There are many types of coupling 
used in i.f. stages : single- tuned, double - 
tuned, and overcoupled, to mention the 
most common. In every ease there is a 
good reason for using some particular 
type. Some sets are designed with low 
cost as the most important factor; 
others with best performance; and still 
others represent a compromise of the 
two. As a rule of thumb, it is safe to 
say that the more aligned circuits a set 
has, the better will be the picture. It 
does not make a great deal of difference 
whether the i.f. is 24 or 44 mc; it is the 
i.f. band -width and shape which deter- 
mines picture quality. 

When we use an i.f. amplifier con- 
sisting of only three stages of single 
coil, single tuned transformers (Fig. 
2), it is hard to get good results. The 
single -tuned coil gives a sharply peaked 
response, and it is necessary to place a 
resistor (4,000 to 10,000 ohms) across 
the coil to broaden its response. In such 
an amplifier, the adjustments are so few 
and the circuits so sharply peaked, that 
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no amount of tuning will give us a 
really good response curve. To get good 
low- frequency response, and still retain 
about 85% of the picture components, 
we have to sacrifice some of the higher 
picture frequencies. 

When a tuned circuit is loaded, as 
when plate current flows through it, 
there is a tendency for the resonance 
peak to be reduced. On the other hand, 
a grid circuit will tune sharply. Many 
design engineers, to take advantage of 
this, alternate the tuned circuits in the 
i.f. stages. 

Mirrortone model 17MC is a good 
example of this. The mixer plate is 
shunt fed through a resistor, and the 
first i.f. coil is in series with the first 
i.f. grid. The unloaded coil tunes sharp- 
ly. A broadening effect is introduced 
because the next tuned circuit is in the 
plate of the first i.f. tube. The second 
i.f. is untuned, in both the plate and 
grid, giving some amplification, but 
having little effect upon the response 
curve. The third i.f. stage is grid 
tuned, but the response is broadened 
by the use of the parallel 3,300 -ohm 
resistor. There is also another tuned 
circuit before the video detector. This 
design is not flexible, and Fig. 3 repre- 
sents about the best that can be done. 
The 4 -mc upper limit of video modula- 
tion comes down about 50% on the re- 
sponse slope. This is not too bad, since 
it is possible to regain much of this 
by peaking in the video amplifier. 

Fada uses a similar circuit in their 
model 7T32; except for the addition of 
a 21.6 -mc trap in the grid circuit of the 
third video i.f. This trap, in addition 
to removing adjacent -channel video sig- 
nals, also permits the proper position- 
ing of the sound channel on the flat por- 
tion of the response curve. 

Although stagger -tuned 3 -stage i.f. 
amplifiers are often used in less expen- 
sive sets, full 4 -mc bandwidth is easily 
attained through use of an additional 
stagger -tuned stage. A wise choice of 
peaking frequencies and adequate traps 
can result in response and gain that 
meet all standards of performance. The 
630, Radio Craftsmen, Hoffman, and 
other makes and models provide high - 
gain 4 -mc -wide i.f. response with 4- 
stage stagger -tuned systems. 

We obtain better control over the re- 
sponse and gain of 3 -stage stagger - 
tuned amplifiers when the tuned chokes 
and R -C coupling networks are replaced 
by dual -winding transformers with a 
single tuning adjustment. Bandwidth 
and gain are controlled by varying the 
turns ratio and spacing between the 
windings and by shunting a resistance 
across one or both windings. The re- 
sponse and alignment procedures of a 
single -tuned transformer are about the 
same as when a tuned choke is used. 

The basic i.f. circuit of the Halli- 
crafters chassis A1100D is shown in 
Fig. 4. The total effect of tuning the 
circuit is shown in Fig. 5. The output 
of the mixer is a tapped coil tuned to 
24.75 mc. Plate current flows through 
this coil, and it is capacitively coupled 
to a second coil, also tuned to 24.75 mc. 
A bifilar i.f. coil, with single slug tun- 
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ing, is used between the first and sec- 
ond i.f. tubes. The same type coil is 
used between the second and third i.f. 
tubes, which has, in addition, an ab- 
sorption trap tuned to 21.75 mc. This 
trap is used to remove any adjacent - 
channel picture signal, and can be used 
as an aid in the proper positioning of 
the sound channel. Another single -slug- 
tuned bifilar coil is used in the input 
to the detector. To help broaden the 
response of the i.f. in the first and sec- 
ond stages, two resistors of 12,000 and 
10,000 ohms respectively are used 
across the primaries. 

The foregoing arrangement is very 
flexible. You have ample control of the 
bandpass. Ample bandpass means good 
detail. With the larger tubes, and good 
bandpass, you can see flies buzzing 
around the studio. 

Some sets use double -tuned i.f. trans- 
formers to obtain the desired bandpass. 
The windings are placed close together 
(overcoupled) so a double- humped re- 
sponse curve is obtained when both are 
tuned to the same frequency. Schemat- 
ically, the circuit of an overcoupled i.f. 
stage is essentially the same as the 
single -tuned transformer -coupled cir- 
cuit in Fig. 4. You can usually identify 
overcoupled transformers by the dual 
tuning slugs or trimmer capacitors. 
However, the mere fact that a trans- 
former can has two tuning adjust- 
ments does not necessarily mean that it 
is an overcoupled unit. It may be a 
tuned choke or a single -tuned trans- 
former with a built -in adjustable trap. 
Check the schematic to be sure. Some 
overcoupled transformers may have a 
small capacitor connected between the 
grid and plate terminals to prevent a 
droop at the high end of the passband. 

Alignment 
In fringe areas, where the basic pic- 

ture is more important than the fine 
detail, it is possible to get more energy 
by narrowing the passband. Truetone 
suggests that this trick be used with 
their model 2D2149A. In normal recep- 
tion areas, a passband of 3.5 to 4.0 
mc is used; while in fringe areas, a 
passband of 2.5 to 3.0 mc is recom- 
mended. As indicated in Fig. 6, you do 
get a worthwhile increase in gain. Of 
course, picture detail and sound output 
will be less. To compensate for the loss 
in sound signal, Truetone has available 
a plug -in adapter which incorporates 
two stages of sound i.f. This adapter 
plugs into the socket provided for the 
regular sound i.f. tube, and gets its 
power from the chassis. Almost any 
service technician can make up this 
type of an adapter if he wishes to take 
advantage of the gain from a narrowed 
i.f. bandpass. 

The most common method of aligning 
overcoupled i.f. amplifiers is to use a 
scope and sweep generator. The scope 
is connected across the video detector 
load or across the output of the video 
amplifier. A single frequency -usually 
set at about the center of the i.f. pass - 
band-is used for alignment of all 
stages. The generator is set for a sweep 
of about 10 me and its output is fed 
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to the grid of the last i.f. stage. The 
i.f. output transformer and traps, if 
any, are adjusted for the desired re- 
sponse at this point. The sweep gen- 
erator is then moved in steps from the 
grid of one i.f. stage to the next until 
the mixer grid is reached. At each 
point, the circuits are adjusted for the 
specified over -all response curve at that 
point. Be sure to check the set manu- 
facturer's data for alignment proce- 
dure and response curves. 

Alignment of the sound i.f. in an 
intercarrier sound receiver is quite 
simple; almost like the older AM sets. 
We have two signals in the output of 
the video detector, one containing the 
picture elements which extends up to 
4 mc beyond the zero frequency, and 
the other is the 4.5 -mc beat (plus or 
minus 25 kc for 100% modulation) 
which can be likened to the squeal which 
we sometimes get on an AM receiver. In 
AM jobs, the squeal comes from adja- 
cent station interference, in TV it is an 
intentional co- channel beat, the beat of 
the FM audio. 

The sound take -off is from the out- 
put of the detector or video amplifier, 
through a coupling capacitor or trans- 
former which acts as a wave -trap, but 
the amplifier is always tuned for 4.5 
mc. There are no tricks in the audio 
i.f., just straight peaking. 

With most signal generators, exclu- 
sive of those which are crystal con- 
trolled, there is a degree of error. If 
you are not certain of your signal gen- 
erator, you can always fall back on the 
crystal used by the transmitter. Tune 
in the test pattern signal with constant 
tone modulation, connect your output 
indicator, and align for maximum sig- 
nal. You can also align the ratio de- 
tector with the same signal, since with 
constant tone modulation the deviation 
on either side of the center frequency 
is the same, and the exact center will 
be zero. If you use a voltmeter, the cor- 
rect setting is halfway between mini- 
mum and maximum. Alignment of split 
carrier sets is identical except for cen- 
ter frequency used (it must be accurate, 
too). Whenever possible, consult manu- 
facturer's data before aligning. 

If there are any 4.5 -mc traps in the 
circuit, align these with care, for they 
can destroy picture quality when tuned 
too low. The best way to be certain is 
to shoot a strong 4.5 -mc signal through 
the detector output, hook the terminals 
of your oscilloscope across the trap, and 
align for maximum indication. You can 
also align for least herringbones 
on the picture, but sometimes the sig- 
nal is so strong that you have to go 
way below 4.5 mc to remove them, and 
you end up taking away picture detail. 
The resonance method is the best. 

Before you call any i.f. alignment 
job complete, always make an over -all 
check through the input of the set. No 
matter how well you align the i.f.'s, an 
improperly aligned oscillator will gum 
up the works. If there is any doubt, 
check and recheck. It might even be a 
good thing to zero heat the signal gen- 
erator against the transmitter's carrier 
on each channel to be received. END 
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TROUBLES 
The vertical sweep circuit is not too complex: by turning 
a few controls you can usually localize the trouble 

By CYRUS GLICKSTEIN 
VERTICAL sweep circuit trou- 

bles are among the most com- 
mon in TV. In fringe areas 
especially, vertical roll is a 

frequent complaint. As a background 
for trouble- shooting, let us look at the 
basic circuit operation. 
A typical vertical sweep circuit is 

shown in Fig. 1, with a blocking oscil- 
lator as the sawtooth generator. A 
multivibrator oscillator for generating 
the sawtooth is shown in Fig. 2. Both 
types of oscillators are in common use. 
The same symbols in the two dia- 
grams refer to components having the 
same function. 

For proper operation, the vertical 
circuit output waveform must have the 
correct frequency, amplitude, and lin- 
earity. The free -running frequency of 
the sawtooth sweep depends mainly on 
the time -constant of the R -C network 
in the grid circuit, C4, R4, and R5 

FROM SYNC AWL 

VERT OSC 

(Fig. 1). C4 acts as the grid leak ca- 
pacitor in the oscillator circuit. R4 
and R5 in series act as the grid -leak 
resistor across which C4 discharges. 
A negative voltage, which keeps the 
oscillator tube cut off most of the 
time, is developed from grid to ground. 
Varying R5 changes the time -constant 
of the discharge circuit -that is, the 
speed with which C4 can discharge - 
thereby varying the frequency of oscil- 
lation. R5 is the vertical hold control. 

For proper operation, the vertical 
hold control must be set so the f ree- 
running frequency is somewhat below 
60 cycles. Then the vertical synchro- 
nizing pulses will trigger the oscillator 
and keep it in sync with the trans- 
mitted signal. 

Troubles in the oscillator circuit, the 
sync circuit, or the video strip may 
account for a loss of vertical sync. 
Vertical roll occurs more often in 
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Fig. 1- Vertical sweep circuit. Blocking 
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oscillator generates sawtooth wave. 

fringe areas because of the low signal - 
to -noise ratio. Horizontal synchroniza- 
tion is less affected by the low signal 
level because of a.f.c. (automatic fre- 
quency control) commonly used in hori- 
zontal sweep circuits. 

Rl, R2, R3, Cl, C2, and C3 make up 
the integrating network. This network 
builds up the vertical sync pulses, 
which come in at the end of each field, 
to the point where they can trigger 
the vertical oscillator and start the re- 
trace, sending the beam back to the 
top of the picture tube to start the 
next field. 

The amplitude of the vertical output 
waveform determines the height of the 
picture or raster, and is controlled by 
the following factors: 

1. The time constant of the R -C 
charge circuit which generates the 
modified sawtooth waveform (C5, R6, 
R7, and R8). 

2. The amount of B plus applied to 
this charge circuit. 

3. The amount of amplification in the 
output stage (including the yoke). 

In the charge circuit of the sawtooth 
generator, C5 is the sawtooth charging 
capacitor and R6 is the peaking resis- 
tor. The charge and discharge of C5 
through R6 produces the modified 
(trapezoidal) waveform (from the top 
of C5 to ground) which is required to 
deflect the beam vertically (Fig. 3 -a). 
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Fig. 2- Schematic of a multivibrator generator for vertical sawtooth waves. Fig. 3- Modified sawtooth waveforms.. 
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'The charge path of C5 is through R6, 
R7, and R8 to B plus. The discharge 
path is through R6, V1, and the pri- 
mary of Ti (Fig. 1). The value of B 
plus and the time -constant of C5, R7, 
and R8 are the main factors determin- 
ing the voltage amplitude to which C5 
will charge before the sync pulse causes 
V1 to fire. The peaking resistor R6 is 
for wave shaping. R6 determines the 
amplitude of the leading edge of the 
wave only (Fig. 3 -a), and this affects 
the linearity of the output. Varying 
R8, the vertical size control, varies the 
time -constant of the charge path and 
so varies the height. 

R9 and C7 act as a decoupling circuit 
to prevent any B plus ripple from get- 
ting into the vertical sawtooth genera- 
tor. At the same time, they prevent any 
sawtooth voltage from being applied 
to the B plus line and fed into other 
circuits. (C7 charges up to the value 
of B plus, therefore R9 is not part of 
the charge circuit for C5.) In many 
receivers, the voltage applied to the 
vertical oscillator plate is the boosted 
B plus from the horizontal damper 
circuit. 

The linearity of the sawtooth is re- 
sponsible for the even distribution of 
the picture, with no vertical stretching, 
crowding, or foldover at the top or 
bottom. A linear modified sawtooth 
waveform is shown in Fig. 3 -a; Fig. 3 -b 
shows a nonlinear one, which will pro- 
duce a nonlinear picture, possibly with 
foldover at the bottom (Fig. 4). R12 
( Fig. 1) , the vertical linearity control, 
is part of the cathode resistance in the 
vertical output stage. Varying this 
control changes the amount of cathode 
bias, shifting the operating point of 
V2 to compensate for any nonlinearity 
in the sawtooth. Since changing the 
bias also changes the amplification, it 
is usually necessary to vary the verti- 
cal size control when the vertical lin- 
earity control is varied. Nonlinearity 
in the vertical output which cannot be 
corrected by the linearity control may 
be caused by a fault either in the saw - 
tooth generator (oscillator stage) or 
in the output stage. 

T2 (Fig. 1) is the vertical output 
transformer feeding the stepped -down 
sawtooth voltage (and stepped -up saw - 
tooth current) to the yoke. In many 
receivers, T2 is an autotransformer 
(one winding), with the output taken 

off the lower part of the winding. R13 
and C8 are a decoupling circuit. Ll and 
L2 are the vertical deflection coils 
which deflect the C -R tube beam verti- 
cally. R14 and R15 are damping resis- 
tors which load down the deflection 
coils and damp out any oscillations 
that might be caused by the sharp 
polarity changes in the sawtooth wave. 

Troubleshooting 
Methods for finding troubles in the 

vertical sweep system are: 
1. Analyzing indications on the screen 

and checking the effect of varying the 
controls; especially the vertical con- 
trols -hold, size, and linearity. 

2. Tube changes. 
3. Waveworm analysis on the oscillo- 

scope. 
4. Resistance and voltage measure- 

ments. 
The first step in localizing vertical 

faults is careful observation of the in- 
formation on the screen and of how 
the picture or raster is affected as the 
controls are rotated. 

For example, the picture which was 
previously normal, rolls vertically, and 
cannot be stopped by the vertical hold 
control. If this happens on each active 
channel at a normal contrast control 
setting, there is obviously a loss of 
vertical sync. The fault may originate 
in the vertical oscillator or in the pre- 
ceding sync or video circuits. 

A simple check can indicate the prob- 
able location of the trouble. Rotate the 
vertical hold control through its range. 
(When the picture rolls upward, the 
vertical oscillator frequency is too low; 
when rolling downward, the frequency 
is too high.) If the picture rolls up- 
ward at one extreme of the control 
rotation and downward at the other 
extreme, this indicates the oscillator is 
capable of reaching the frequency 
needed for correct operation but is not 
being synchronized properly. Therefore 
the fault must be in the video or syn- 
chronizing circuits. If the vertical hold 
control cannot make the picture roll in 
both directions (when there is a loss of 
sync), the fault is usually in the verti- 
cal oscillator stage. In either case, the 
next step is to change the tube or tubes. 

When, as a result of the above test, 
trouble is indicated in the video or 
synchronizing circuits, the fault may 
be a weak r.f. amplifier tube, video am- 
plifier tube, or sync separator or clipper 
tube. These tubes should be changed 
before looking for further trouble. As 
a check, before changing these tubes, 
rotate the horizontal hold control. Trou- 
ble in the video or sync circuits affects 
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both vertical and horizontal pulses, but 
the fault may show up as a loss of 
vertical sync only because of the great- 
er stability of the horizontal sweep 
circuit. If the horizontal hold has a 
smaller than normal range, this indi- 
cates weaker than normal sync pulses 
-both horizontal and vertical -and 
the trouble is in the video or sync cir- 
cuits. To narrow down the source of 
trouble further, a defect in the video 
circuit usually shows up in the picture 
quality -as an overcontrasted, weak, or 
noisy picture. Where the picture quality 
is normal, and the horizontal hold has 
the normal range of control and the 
vertical hold makes the picture roll in 
both directions, the fault is most like- 
ly to be in the integrating circuit. 

Jf tube changes do not eliminate the 
trouble, signal tracing with an oscillo- 
scope can be used to localize the fault. 
By noting the peak -to -peak amplitude 
of the wave and the shape, and com- 
paring these to the information pro- 
vided in the manufacturer's service 
notes, it is possible to find the approxi- 
mate location of the fault quickly. D.c. 
voltage and resistance checks, compared 
to the correct readings in the service 
notes, usually tell the rest of the story 
immediately. 

The main troubles in the vertical 
sweep system are: 
1. Vertical roll. 
2. Poor linearity, or foldover at top or 

bottom or both. 
3. Inadequate height. 
4. Loss of vertical sweep -horizontal 

line. 
Other less common troubles are: 

5. Poor interlace. 
6. Intermittents. 
7. Vertical buzz. 
8. Keystoning. 

Circuit defects 
The basic trouble- shooting proced- 

ures described above should be used in 
each case of vertical trouble. To serve 
as a handy reference guide, the most 
common causes for each of these trou- 
bles will be noted. 

Frequently, the manufacturer's field 
service bulletins will list certain trou- 
bles that might be anticipated, and 
troubleshooting procedure. These of 
course should always be referred to. 
The following are general in nature. 

1. Poor vertical sync (including verti- 
cal roll, jitter, and instability). Verti- 
cal jitter may be caused by incorrect 
control settings : excessive contrast set- 
ting or a vertical hold setting too near 
the lock -in point. The common causes 
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for poor vertical sync include: poor 
signal -to -noise ratio or fault in the 
video, sync, integrating, or vertical 
oscillator circuits. The methods for iso- 
lating the cause to a given circuit were 
outlined above in the discussion of trou- 
ble- shooting methods. 

When the instability originates in 
the vertical circuit, the most common 
causes include: 

Defective tubes. Change the oscilla- 
tor tube (and output tube if there is 
any feedback from the output to the 
oscillator stage). In receivers using a 
6BL7 -GT tube, try a 6BX7 -GT. The pin 
numbers are the same. If insufficient 
vertical size and compression at the 
bottom results, make certain the verti- 
cal oscillator plate circuit is returned 
to the boosted B plus point. If foldover 
at the top of the picture occurs after 
the tube is changed, increase the value 
of peaking resistance (R6, Figs. 1, 2) 
by about 2,000 ohms. 

Change of value of grid capacitor 
(C4, Figs. 1, 2) or grid leak resistor 
(R4, R5). 

Insufficient decoupling in the vertical 
circuits. If there is no decoupling cir- 
cuit in the output stage, insert one be- 
tween the bottom of the output trans- 
former primary and the B plus supply -a 5,000 -ohm, 5 -watt resistor and a 20- 
uf, 450 -volt capacitor (R13, C8, Fig. 
1). This prevents feeding a ripple into 
the B plus supply from the vertical 
output stage, which may in turn be fed 
to the sync circuits to trigger the verti- 
cal oscillator out of phase. In sets 
where the vertical oscillator plate cir- 
cuit is connected to low- voltage B plus, 
decoupling is sometimes insufficient and 
an additional decoupling circuit may 
be needed. 

A slight ringing in the blocking oscil- 
lator transformer may be responsible 
for unstable sync. A 10,000 -ohm, 0.5- 
watt resistor across the primary 
(plate) winding of the blocking oscil- 
lator transformer dampens ringing 
which might interfere with sync. 

Pickup from leads which are not cor- 
rectly dressed may be responsible for 
poor sync. Some possibilities are: dam-. 
per filament leads too close to the verti- 
cal oscillator; hot horizontal deflection 
coil lead too close to the vertical oscil- 
lator. 

Vertical sync pulses which are too 
small in amplitude can be the cause of 
unstable vertical sync, especially in 
fringe areas. In such cases, it may be 
necessary to modify the sync circuit 
to obtain a larger output. 

2. Poor linearity or foldover. The most 
important reasons for nonlinearity are: 

Incorrect adjustment of the vertical 
linearity control. In some receivers, 
misadjustment can cause foldover. 

Bad vertical oscillator or output tube. 
Leaky coupling capacitor to the ver- 

tical output stage or a leaky charge 
capacitor (C5, Figs. 1, 2). 

Low line voltage or low B plus. If 
the line voltage falls below 105, verti- 
cal foldover may result. In homes where 
this is likely to occur, as one of the first 
steps check the line voltage. If the line 

voltage is O.K., change the low- voltage 
rectifier tube. 

Other possible troubles include: de- 
fective blocking oscillator or output 
transformer; defective cathode resis- 
tor or bypass capacitor in the vertical 
output stage; leaky decoupling capaci- 
tor in the plate circuit of the vertical 
oscillator or output stage. 

When there has been poor linearity 
from the beginning, that could not be 
corrected by the vertical linearity con- 
trol, a small change in value of peaking 
resistor (R6, Figs. 1, 2) may correct it. 
Increasing the value of this resistor 
(25 to 50%), causes stretching at the 
top of the picture; decreasing the value 
causes compression. 

3. Inadequate height. If the inadequate 
height is due to foldover, then the basic 
fault is foldover rather than inadequate 
height. The most important reasons for 
insufficient height are: 

Low emission of the vertical oscilla- 
tor or output tube. Change tube or 
tubes. In many receivers, a dual tube 
is used for both stages. 

Low line voltage or low B plus. If 
the line voltage is normal, change the 
rectifier tube. Low line voltage or low 
B plus usually results in insufficient 
width also. When width and height are 
both affected, look for trouble in the 
common supply- either B plus or 
boosted B plus. In many sets, the verti- 
cal oscillator is fed from the boosted 
B plus point. 

Other possible defects include: change 
of resistor values in the charge circuit, 
or change in the value of charging 
capacitor; defective vertical output 
transformer; open capacitor in the de- 
coupling circuit of the output stage 
(C8, Fig. 1) ; change of resistor value 
in either decoupling circuit (R9 or R13, 
Fig. 1); defective yoke (ferrite core 
cracked.) 

If the fault has been present from 
the beginning, check the manufac- 
turer's field modifications for the par- 
ticular model. Some common methods 
for increasing height include: Boosting 
B plus with new (or a more efficient 
type of) low- voltage rectifier tube; 
using a 6Y6 -G instead of a 6K6 -GT as 
the vertical output tube in converted 
630 type sets where the filament supply 
permits this (the 6Y6 -G filament takes 
1.25 ampere, about three times the cur- 
rent of the 6K6 -GT) ; lowering the 
value of the fixed resistor in the charge 
path (R7, Figs. 1, 2) to two -thirds 
or one -half the original value; chang- 
ing the two -winding vertical output 
transformer connections to make it 
function as an autotransformer (Fig. 
5). 

4. Loss of vertical sweep. The most 
common cause is a defective vertical 
oscillator or output tube. Other com- 
mon causes are: shorted charge capaci- 
tor; shorted decoupling capacitor to 
B plus in the oscillator or output stage; 
open blocking oscillator transformer; 
open vertical output transformer; open 
yoke. In some receivers, a circuit is 
used where the vertical output stage 

feeds back a signal to keep the vertical 
oscillator operating. In these models, 
a defect in the output stage may be 
responsible for no output at the plate 
of the vertical oscillator. 

5. Poor interlace. Poor interlace shows 
up as the pairing of lines with black 
space between. This fault is particular- 
ly annoying on large screens since it 
shows up to a much greater degree. 
The most common defect causing this 
is a defective capacitor in the inte- 
grating circuit. However, in some re- 
ceivers, interlace is not optimum and 
circuit changes are recommended by the 
manufacturer to improve the condi- 
tion. These changes may include one or 
both of the following: reducing the 
value of peaking resistance to about 
half or shorting it out altogether; re- 
ducing the value of cathode resistance 
in the vertical output stage about 25 %. 
Other causes for poor interlace include: 
misadjustment of the vertical hold con- 
trol; horizontal leads in the high -volt- 
age compartment dressed too close to 
the vertical oscillator stage. 

6. Intermittents. The most common 
causes for intermittent operation in 
the vertical circuit as in other circuits 
are defective tubes or capacitors. But 
this fault can be caused also by almost 
any other defective component- includ- 
ing resistors and transformers. 

Intermittent operation of the verti- 
cal circuit usually shows up as inter- 
mittent collapse of the picture to a 
horizontal line, or as intermittent f old- 
over. An additional reason for inter- 
mittent collapse to a horizontal line is 
momentary oscillation of the vertical 
output tube. Remedies for this con- 
dition include: a new tube; a 330 -ohm 
resistor from the grid to the grid re- 
turn; a 100 -ohm resistor between the 
plate and screen when the output tube 
is a pentode connected as a triode. 

7. Vertical buzz. A 60 -cycle buzz may 
be caused by pickup from the vertical 
circuit, hum in the audio, loose lamina- 
tions in the power transformer, and 
sync buzz in the audio in intercarrier 
sets. To check whether the buzz is 
originating in the vertical circuit, vary 
the vertical hold control. If this varies 
the pitch of the buzz, the buzz is being 
picked up from the vertical sweep cir- 
cuit. Possible causes for this are: audio 
cable is (even if shielded) too close to 
the vertical output tube; loose lamina- 
tions in one of the vertical transform- 
ers; an insulation breakdown in the 
vertical ouput transformer. If a verti- 
cal transformer has defective windings, 
this shows up as a defect in the verti- 
cal sweep also. 

8. Keystoning. (Picture becomes nar- 
row at the right or the left side.) Key - 
stoning is caused by a short or partial 
short in one section of the vertical de- 
flection coil (yoke) or a defective damp- 
ing resistor (R14, R15, Fig. 1). 

While not covering every possible 
defect, this should facilitate vertical 
sweep servicing in general. END 
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SERVICING 

HORIZONTAL SWEEPS 
By ROBERT B. SMITH* 
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Fig. 1- Schematic diagram of the horizontal section of Sentinel model 438 XD chassis. Waveforms are shown throughout. 

THE functions of the horizontal 
circuit in TV receivers are: 1. To 
provide horizontal sweep. 2. To 
supply high voltage. 3. To closely 

control horizontal frequency. 4. To pro- 
vide a power boost. 

Starting with the horizontal phase 
detector circuit, let us examine the high 
points of the horizontal section (Fig. 
1). Two voltages are fed into the 6AL5 
balanced phase detector. They are the 
incoming signals' horizontal sync pulses 
and the horizontal reference feedback 
voltage. These two voltages are corn - 
pared in phase, and the d.c. voltage de- 
veloped is applied to the control grid, 
pin 1 of the 6SN7 -GT horizontal oscill- 
ator. The d.c. voltage varies the plate 
resistance of the tube, keeping the os- 
cillator from going out of synchroni- 
zation. 

The horizontal sync pulses are applied 
to the 6AL5 phase detector through two 
.001 -µf capacitors to pins '7 and 5 re- 
spectively. The horizontal reference 
voltage is appled simultaneously to pins 
1 and 2 of the phase detector through 
the .047 -µf capacitor (C81) and the 
wave- shaping network consisting of 
R97, R90, and C73. 

The phase detector functions as a 
close -tolerance automatic frequency con- 
trol. It is called a phase detector be- 
cause it must prevent any shift in 
horizontal oscillator frequency, and any 
change in phase of the oscillator with 
respect to the synchronizing signal. Any 
tendency of the horizontal oscillator 
frequency or phase to change is auto- 
matically offset by the counteracting 
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d.c. voltage from the phase detector. 
The circuit action can be observed 

by connecting a v.t.v.m. to pin 1 of the 
6SN7 -GT horizontal oscillator and not- 
ing the positive -to- negative voltage 
change as the horizontal hold control 
is varied. Never use anything but a 
v.t.v.m. on this pin. (A 1,000- ohm -per- 
volt meter would start a pulse 10 times 
normal amplitude throughout the hori- 
zontal circuit. This will break down 
parts unable to stand the abnormal 
voltage.) 

The 6AL5 phase detector creates a 
d.c. voltage proportional to the phase 
relationship of the signals' horizontal 
sync and the receiver's horizontal re- 
ference voltage. This d.c. voltage is 
used for automatic control of the hori- 
zontal oscillator. 

The horizontal oscillator is a cathode - 
coupled multivibrator, with parallel 
sawtooth- forming capacitors (C67 and 
C66) and a platform- forming resistor 
(R88) connected in series from the 
plate (pin 5) to ground. The funda- 
mental frequency determining compo- 
nents are the 600 -µµf capacitor (C65) 
from plate (pin 2) to grid (pin 4) and 
the resistors R86 and R89 in the hori- 
zontal hold circuit from grid to ground. 
The other factor controlling frequency 
is the d.c. voltage on the grid (pin 1). 

Horizontal lock coil 

The ability of the circuit to maintain 
synchronization is stabilized by the 
horizontal lock coil connected between 
the 5,600 -ohm 5 %- tolerance plate -load 
resistor (R87) and B plus. The value 

of this plate -load resistor is critical, 
and is a frequent source of horizontal 
instability when either the 6SN7 -GT 
or the .047 -µf feedback capacitor (C81) 
shorts and causes excessive current 
flow through it. It is not uncommon 
for this 5,600 -ohm resistor to change 
in value, several thousand ohms. When 
it does it is impossible to adjust the 
horizontal lock and properly stabilize 
the picture. 

The horizontal lock coil (L14) has a 
.004 -µf silver mica capacitor (C74) in 
parallel, making a parallel- resonant 
circuit. As the inductance is varied its 
resonant frequency is changed. This 
resonant circuit introduces a 15,750 - 
cycle ripple. into the plate voltage ap- 
plied to the left triode section of the 
horizontal oscillator. In operation, just 
as the grid voltage is decaying from 
its negative peak, this positive -going 
ripple in the plate triggers the tube 
into conduction. For the balance of the 
cycle, the ripple voltage lowers the 
plate voltage in a negative direction. 

This reduced plate voltage makes the 
oscillator less sensitive to transient 
noise pulses which might start a cycle 
at the wrong time. At the time for the 
next cycle, the ripple is positive -going 
and helps trigger the oscillator into 
action at the proper time. The energy 
to maintain the lock circuit in oscil- 
lation is derived from the pulses of 
current through it. 

The sawtooth voltage waveshape pro- 
duced in this circuit is coupled to the 
grid of the 6BQ6 -GT horizontal output 
tube through a .001 -µf capacitor (C71). 
This .001 -µf capacitor and the drive 
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capacitor (C75) form a capacitance 
voltage divider which determines the 
amount of signal or drive that is ap- 
plied to the 6BQ6. Grid -to- cathode rec- 
tification provides the bias voltage for 
the horizontal output stage. The larger 
the signal applied, the higher the nega- 
tive bias or drive voltage. 

4 

A 
6 

AASITICS c 

Fig. 2- Waveforms used in analysis of horizontal sweep circuit operation. 

A versatile signal 
The amplified signal in the plate 

circuit does quite a number of things. 
It supplies a pulse for the high voltage 
applied to the 1B3 rectifier. It supplies 
the filament voltage for this high - 
voltage rectifier. A voltage is applied in 
the yoke circuit which enables the spot 
to be moved in the horizontal sweep. 
And last but not least, part of the 
signal is used as a horizontal feedback 
reference voltage. 

The very rapid cutting off of current 
in the 6BQ6 plate circuit causes a high - 
voltage pulse to be created in the pri- 
mary of the horizontal output trans- 
former (T16). This pulse is stepped 
up by the autotransformer action and 
applied to the 1B3 -GT plate. Its recti- 
fication provides the high voltage for 
the picture -tube second anode, through 
the R -C .n filter formed by the 1.2- 
megohm resistor (R79) and the 500 -µµf 
20,000 -volt capacitor (C68), and the 
capacitance of the picture tube anode 
to the aquadag coating and ground. 

One of the .lesser known difficulties 
that arise in the high -voltage section is 
an arc that is audible only when the 
brightness is advanced far enough to 
bring the picture tube above cutoff. The 
arc frequency increases as the bright- 
ness control is advanced. This is usually 
due to an arc inside the 1.2- megohm 
high -voltage filter resistor (R79). Many 
service technicians inadvertently con- 
tribute to the failure of this resistor 
by excessive arcing of the picture tube 
anode connector to ground as a check 
for high voltage. A shorted picture tube 
also will cause this trouble. Resistors 
have a voltage rating that is just as 
important as those used for capacitors. 
A 1h -watt resistor should never have 
more than 400 volts placed across it, 
or arcing from granule to granule will 
occur. This "eats" out the center and 
increases the resistance beyond toler- 
ance, and at times may open the resis- 
tor. 

Evolution of the circuit 
Before examining the process of pro- 

ducing the sweep current in the yoke, 
it would be a good idea to consider 

some history of the design of horizontal 
circuits. The first electromagnetic -de- 
flection sweep circuits had to have a 
perfect trapezoidal voltage wave (Fig. 
2 -a) to apply to an inductive circuit 
like the yoke to obtain a sawtooth cur- 
rent wave (Fig. 2 -b) through it. 

When this trapezoidal wave was ap- 
plied to the horizontal section of the 
yoke it was found to produce parasitic 
oscillation which resulted in a very non- 
linear sweep at the left side of the 
raster (Fig. 2 -c). The damper tube 
was installed to suppress this parasitic 
oscillation by absorbing energy from 
it and quickly damping it. It was 
then found that the damper continued 
to conduct, interfering with the sweep. 
It was quite a problem to design a 
circuit in which the damper would 
stop conducting soon enough to allow 
linear sweep. 

The final decision was to design the 
circuit of the horizontal output trans- 
former and yoke to resonate at about 
70 kc. A half cycle of this parasitic 
oscillation could then be used to provide 
a very rapid retrace. This was the first 
negative half -cycle of the parasitic os- 
cillation. The positive half -cycle made 
the 6W4 damper tube conduct, and due 
to the time -constant of the damper 
circuit it continues to conduct for ap- 
proximately one -half line of the hori- 
zontal trace A -B (Fig. 2 -d). Just as 
the 6W4 current starts to drop off, the 
grid of the 6BQ6 is brought up above 
cutoff and the horizontal output tube 
current provides the energy through 
the output transformer which gives the 
last half of the horizontal sweep B -C 
for that line (Fig. 2 -d). Thus, the 6W4 
is active in the first half, and the 6BQ6 
is active for the last half of the hori- 
zontal line. This can be seen by setting 
the drive too high. There will appear 
in the center or the left of the raster 
a tendency to squeeze, and several 
bright vertical lines show that the 
6W4 and the 6BQ6 are not able to 
transfer the horizontal sweep action 
as smoothly as they should. Also, the 
sawtooth fed into the horizontal output 
tube is a far cry from a trapezoidal 
waveshape. 

We see that the diode called the 
"damper" is not just loafing along on 
one job at all. As a matter of fact, the 
engineers had another bright idea. As 
long as the damper was rectifying the 
parasitic oscillation, why not throw in 
a filter circuit and use the rectified 
voltage to give us a higher positive 
voltage than we could normally get 
from the power supply? Thus power 
boost was born. This higher positive 
voltage is used for the plate of the 
horizontal output tube, the horizontal 
oscillator, and the vertical oscillator. 
It is sometimes used for the first -anode 
supply on the picture tube. 

Summary 
The damper tube dampens parasitic 

oscillation, provides the first half of our 
horizontal sweep, and gives us power - 
boost voltage to be applied wherever 
needed. This may make you think of 

the large meat -packing firms that have 
succeeded in finding use for everything 
in a pig except the squeal and are still 
looking for some way to sell the squeal. 
We have a case not too far from that 
in Sentinel television sets. The filter 
circuit in the power boost contains a 
variable inductance L15, the horizontal 
linearity control. Adjusting this induc- 
tance varies the phase of the ripple 
applied to the plate of the 6BQ6 hori- 
zontal output tube. Varying the phase 
of this ripple in the 6BQ6 plate circuit 
affects the tube's conduction and the 
last half of the horizontal sweep. Many 
service technicians concentrate on the 
left half of the raster when adjusting 
the horizontal linearity, and they say 
that the control has no effect on the 
picture. 

Servicing tips 
A few trouble- shooting hints for 

Sentinel television horizontal section 
follow. 

1. No high voltage until 6AL5 hori- 
zontal phase- detector tube is removed 
from its socket: The .047 -µf feedback 
capacitor (C81) is shorted. This ap- 
plies a high positive voltage through 
cathode to plate of the 6AL5 (pins 2 
and 5) and on to the control grid (pin 
1) of the 6SN7 horizontal oscillator, 
which kills the oscillator and the high 
voltage. When this capacitor shorts it 
frequently affects R97, R90, R86, R85, 
and C73. Even if no obvious horizontal 
instability develops after the capacitor 
has shorted, it is a good idea to check 
the above parts. If the set was on long 
enough with the capacitor shorted you 
can be sure that some or all were 
affected. 

2. Insufficient high voltage: The 
cathode and plate of the 6W4 have the 
same d.c. potential. Shorted power 
boost capacitor C77 or C78. In many 
sets, no voltage appears at cathode 
terminal of the 6W4 damper tube when 
the tube is removed from its socket 
unless the boost capacitors are leaky. 

3. Inability to lock horizontally: Us- 
ually due to changed value of the 5,600 - 
ohm, 5% resistor, R87. 

4. Horizontal squeal and double im- 
age on the horizontal: It is sometimes 
possible to synchronize the set to one 
picture, but changing stations or in- 
terrupting the sync momentarily pro- 
duces the double image again. Open 
.0047 -µf capacitor (C73). 

5. Drive voltage down to about 5 
volts, insufficient high voltage: An open 
resistor in 6SN7 -GT parallel plate load, 
R93 or R94. 

6. Drive voltage very high (40 volts 
and up) and decided foldover: An open 
platform- forming resistor, 8,200 -ohm 
(R88). 

7. High voltage arc audible only when 
the brightness control is advanced far 
enough to produce a raster: Due to in- 
ternal arc in the 1.2- megohm high - 
voltage filter resistor R79. 

8. Horizontal instability: Due to 
leaky .047 -µf feedback capacitor C81, 
changed value of R97, R90, R85, or 
R87. END 
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VIDEO AMPLIFIER PROBLEMS 
Reflected troubles and 
great number of compo- 

nents complicate the life of 

the service technician 

LBy WALLACE WANER 

THE video amplifier in present -day 
receivers has many tasks to per- 
form. Besides boosting the video 
signal level for application to 

large- screen picture tubes, it must pro- 
vide for intercarrier sound take -off and 
furnish signals for the sync separator 
and noise -reducing circuits. Thus, the 
current video amplifiers are more com- 
plex than earlier types; there are more 
components which can give trouble. 

Besides this, any trouble in the vari- 
ous circuits which are fed by the video 
amplifier can reflect the defect back 
into the video amplifier and seriously 
disturb its normal operation. Thus, 
leaky or shorted capacitors, defective 
tubes, or other troubles in a.g.c. sys- 
tems, noise circuits, or sound i.f. stages 
can place a heavy load on the video 
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Fig. 1- Schematic of the video amplifier in Zenith chassis 19L25 and 19L27. 
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amplifier and lower picture quality. 
A defect in the noise circuit may in- 

fluence the sound take -off signals or 
reduce the sync levels to the separator 
stages. Because of this, knowledge of 
modern circuit arrangements will help 
considerably when it is necessary to 
trouble -shoot the video amplifier. 

Typical circuits 
The video amplifier in 1954 Zenith 

television receivers is shown in Fig. 1 

(19L25 and 19L27 chassis) . It uses the 
efficient 12BY7, the video amplifier 
which produces high output signals for 
low values of load resistance and volt- 
age. It provides sufficient signal 
strength for the picture tube without 
an additional amplifier between it and 
the video detector. 
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Fig. 2- Schematic of video -amplifier system used in the Philco model 2750. 
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The 6BE6 sync clipper prevents noise 
pulses from triggering the sweep oscil- 
lators, besides performing the usual 
function of sync separation. Two sig- 
nals must be fed to the 6BE6 from the 
video amplifier. The first is from the 
grid circuit (the output of the video 
detector), which applies the composite 
video signal to the first grid of the 
sync clipper. The second signal, the am- 
plified video signal, is taken from the 
junction of the two 3,300 -ohm resistors 
in the plate circuit of the video ampli- 
fier and is applied to the third grid of 
the 6BE6. The third grid acts as the 
control grid of a standard sync sepa- 
rator, and only the sync pulses appear 
at the output (plate) of the clipper 
tube. Whether or not any output is 
produced in the plate circuit depends 
on the voltage of grid 1. Thus, the 
fringe lock control is adjusted so the 
bias on the first grid permits normal 
sync separation. If a noise pulse rides 
in with the video signal and appears at 
the first grid, it will drive the grid 
negative enough to cause complete 
plate current cutoff. Thus, noise pulses 
cannot get through to upset the normal 
synchronization of the vertical and 
horizontal sweep generators. The man- 
ual fringe -lock control can be adjusted 
to give good sync stability in fringe or 
local areas for a wide variety of signal 
and noise levels. 

The fringe lock must be adjusted 
together with the vertical and horizon- 

Fig. 3- Picture shows repeat lines. 
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tal hold controls. Turn it fully clock- 
wise and back it off 1/4 turn at a time 
while checking performance. At each 
setting the hold controls are adjusted 
and performance checked for each chan- 
nel received in the area. 

If the picture is unstable, back down 
the control more, readjust the hold con- 
trols, and check for performance on 
each channel, until good sync stability 
is obtained. 

A defective component or tube in the 
sync clipper circuit can change the load 
on the video amplifier grid and plate 
circuit. Thus, when there is insufficient 
contrast or poor picture quality, video 
amplifier trouble- shooting would have 
to take in also the sync clipper circuit. 

The sound take -off is in the plate 
circuit of the video amplifier, thereby 
assuring a high level of sound i.f. sig- 
nal. Since the sound i.f. in intercarrier 
receivers is always 4.5 megacycles, the 
take -off transformer must be tuned to 
that frequency. When both primary and 
secondary slugs are adjusted for maxi- 
mum sound output, the primary section 
will automatically act as a 4.5 -mc trap, 
since it acts as a high- impedance par- 
allel resonant circuit. The tweet inter- 
ference which would result on the pic- 
ture -tube face is thus minimized. Also 
adjust the sound take -off coils till inter - 
carrier buzz is at a minimum. 

The signal for the a.g.c. rectifier is 
taken from the other 3,300 -ohm resistor 
in the plate circuit of the video ampli- 
fier. A voltage- divider network, with a 
tapped potentiometer, serves as the con- 
trast control. The variable arm picks 
off the required amplitude of video 
signal. 

Since the video signal is positive - 
going in the plate circuit of the ampli- 
fier, it is applied to the cathode of the 
picture tube rather than the grid. The 
d.c. has a direct path from the plate 
of the video amplifier to the picture - 
tube cathode, via the peaking coils and 
series resistors. Hence, the d.c. level is 
not disturbed and no d.c. restorer is 
necessary. With direct coupling, how- 
ever, the voltage relationships between 
the cathode and grid of the picture 
tube are critical. A change in value of 
any of the resistors in the contrast con- 
trol circuit (or the control grid of the 
picture tube) will upset bias relation- 
ships and can cause excessive or in- 
sufficient brilliancy. Thus, when either 
of these symptoms occur, check the 
voltages between cathode and grid 

while the brilliancy control is varied. 
The grid should always be minus with 
respect to the cathode and should vary 
with the control. Check the resistor 
values in both the contrast and bril- 
liancy control circuits against those 
given in the service notes for the re- 
ceiver. Make sure the capacitors in 
these circuits are not leaky or shorted 
when brilliancy troubles occur. 

Another typical video amplifier sys- 
tem is shown in Fig. 2. It is used in 
the Philco model 2750 receiver which 
uses a 27LP4 picture tube. Two ampli- 
fier tubes are used. The first is one -half 
of a 6118 triode -pentode tube. The video 
output amplifier uses the 6AQ5 beam - 
power tube which furnishes sufficient 
signal amplitude for good contrast in 
the 27 -inch tube. 

The sound take -off is in the grid cir- 
cuit of the first video amplifier. The 
necessary signal is developed across an 
impedance composed of the inductance 
and capacitor shown. Since the arrange- 
ment does not trap the signal from the 
video amplifier, a 4.5 me trap is in- 
serted after the first peaking coil in 
the plate of the first video amplifier. 
This is followed by the noise leveling 
circuit take -off, and the a.g.c. signal 
take -off. This is followed by an adjust- 
able peaking coil in series with the 
B plus, and a series peaking coil to the 
grid of the video output amplifier. 

In the plate circuit of the video out- 
put stage, the series peaking coil (100 
µh) is followed by a shunt peaking coil 
which is also adjustable. These two 
adjustable peaking coils are preset at 
the factory and normally do not require 
readjustment. If the coils are not ad- 
justed properly, they may produce 
either smears or transients which will 
result in repeat lines on the screen 
(Fig. 3). Repeat lines indicate a slightly 
excessive high- frequency response, and 
as pointed out in the Philco service 
notes, a small amount of high- frequency 
overshoot may be desirable to produce 
a sharper picture. 

At the same time, in weak -signal 
areas where a snowy picture is re- 
ceived, it might be better to have a 
slight amount of smear, to reduce the 
sharp outlines of the snow effect. 

To make adjustments to the peaking 
coils: Tune in a station and adjust for 
best picture quality and contrast. Turn 
fine -tuning clockwise until a faint beat 
pattern shows on the screen. Repeat 
lines are produced by turning both 

peaking -coil slugs clockwise. Trailing 
smears are caused by turning bock 
peaking -coil slugs counterclockwise. 
These adjustments should not be made 
to compensate for poor i.f. alignment 
or defective components. In Fig. 4, for 
instance, faint repeat lines are visible 
on the right side of the vertical wedge, 
indicating exceptional high- frequency 
response in the video amplifiers. Despite 
this, however, more than one -third of 
the vertical wedge is hazy and obscure, 
showing poor video i.f. alignment. 
While the over -peaking has helped the 
picture somewhat, a much sharper pic- 
ture would be obtained if the tuner 
were tracked properly and the video 
i.f. alignment corrected. 

The contrast control for the Philco 
video amplifier system is located in the 
cathode of the output tube as shown 
in Fig. 2. No cathode bypass is used, 
so the low- frequency response will not 
be affected. The lack of a bypass capaci- 
tor will cause degeneration and some 
decrease in amplification, but these 
shortcomings are tolerated in the inter- 
ests of a wider frequency amplifier. 
Since a variation of the contrast control 
will affect bias, a fixed bias is applied 
to the control grid from the power sup- 
ply (24 volts). 

The brightness control varies the volt- 
age between the grid and cathode in 
the cathode -ray tube as shown in Fig. 2. 

Service hints 
When poor contrast, lack of defini- 

tion, or other troubles point to defects 
in the video amplifier system, the tubes 
should be checked first as a matter of 
routine. Since only one or two video 
amplifier tubes are involved, tube sub- 
stitution can be tried. Frequently, a 
change in tube characteristics results 
in a sync level decrease and causes 
sweep instability. Such tubes will often 
check all right in a tube tester -par- 
ticularly the emission type. 

The tubes of the circuits fed by the 
video amplifiers, such as the noise clip- 
pers, a.g.c. rectifiers, first sound i.f. 
amplifier and d.c. restorer, also should 
be tested. After tubes have been elimi- 
nated as the source of trouble, voltage 
checks should be made at the grids, 
screens, and plates, of the video- ampli- 
fier tubes. The grid should always be 
negative with respect to the cathode. 
If it shows zero or a positive voltage, 
check the coupling capacitor for leak- 
age. (A gassy tube could also cause a 

Fig. 4- Left -Faint re- 
peat lines are visible 
on the right -hand side 
of the vertical wedge. 
Fig. 5- Right -Leaky cou- 
pling capacitors or open 
peaking coils are the cause 
of poor definition. 
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positive grid, but it is assumed the 
tubes have been checked prior to voltage 
readings.) 

Voltages for the screens and plates, 
as well as those associated with the 
brilliancy -control section, should be com- 
pared with those given in the manufac- 
turer's service notes for the receiver 
under test. 

If tubes and voltages check out all 
right, the next logical step is a check 
of resistor values against those given 
in the schematic. The capacitors should 
be checked for leakage. To make sure 
tests are accurate, one side of the re- 
sistor or capacitor to be checked should 
be disconnected from the circuit. While 
the leakage of paper capacitors can be 
checked with the Rxl megohm scale of a 
v.t.v.m., many capacitors become inter- 
mittent or show defects only when 
operating under the normal voltages 
applied by the circuit. For this reason, 
a capacitor checker is advisable, for the 
actual working voltage can be applied 
and the power factor (leakage) deter- 
mined. 

Leaky coupling capacitors or open 
peaking coils will greatly affect picture 
quality. If a picture has been good and 
suddenly shows poor definition, trailing 
smears, or improper contrast levels 
(Fig. 5), the likely cause is some trou- 
ble in the video amplifier. An inspec- 
tion at close range of the horizontal 
line trace on the screen helps the diag- 
nosis. 

If the horizontal line trace is fuzzy 
or no longer visible, the trouble would 
be in the focus control, or focus unit 
assembly on the picture -tube neck. How- 
ever, if the line trace is clearly defined 
but the picture appears out of focus, 
the trouble is probably in the video - 
amplifier system. (Poor tuner tracking 
or video i.f. alignment could also cause 
such a condition, but the tuner and 
video i.f. alignment will not change 
suddenly and by a sufficient amount 
to cause the poor picture definition 
shown in Fig. 5.) 

With peaking coils, the most common 
defect is an open circuit. On occasion, 
however, some turns will short to- 
gether or the parallel resistor will 
change, value or become otherwise de- 
fective. An open circuit in the shunt - 
peaking coils is easy to determine, be- 
cause the plate voltage of the tube will 
be lost. With the series peaking coils, 
an ohmmeter will still give a reading 
when the coil is open because of the 
parallel resistor. Since the ohmic value 
of the peaking coils is only a few ohms 
as compared with several thousand for 
the shunting resistor, an open coil is 
indicated if the meter shows the value 
of the resistor. (With the coil in good 
condition, the meter of course would 
show a reading of only a few ohms.) 

If the series peaking coil is shorted, 
the ohmmeter check would immediately 
indicate this because of the zero re- 
sistance reading. Shorted turns in the 
peaking coil can contribute to poor pic- 
ture quality as well as can open peak- 
ing coils, but unless the actual ohmic 
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value of the coils is shown, the shorted 
turns couldn't be detected if only a 
few were involved. In such an instance 
the only recourse is to try a new peak- 
ing coil. Of considerable help to the 
technician is the listing of the ohmic 
value of the peaking coils. In Fig. 2, 
for instance, the peaking coil in the 
grid of the 6U8 is listed at 4 ohms, 
while the one in the grid circuit of 
the 6AQ5 is 5 ohms. With an accurate 
low -range ohmmeter, shorted turns cari 
be located quickly. 

Meter accuracy and sensitivity is very 
important, as a few shorted turns may 
make very little change in resistance. 

The series peaking coils help isolate 
the interelectrode and stray capaci- 
tances between the output circuit of one 
stage and the input of the next. The 
shunt peaking coils form high -impe- 
dance parallel resonant circuits with 
the circuit capacitances and prevent 
shunting of high- frequency signal com- 
ponents. Thus, their inductive values 
are critical and must be maintained 
if trailing smears, transients, and high - 
frequency losses are to be avoided. For 
this reason, an exact replacement must 
be made -that is, one having the same 
inductance and resistance. 

Remember, when replacing peaking 
coils, to space them well away from the 
chassis. Normally in high- frequency 
work we are told to use short leads 
to reduce lead inductance or capaci- 
tance to other wires. With peaking 
coils, however, the leads are not cut 
short, but are left sufficiently long so 
the peaking coil can be mounted at 
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right angles and away from the chassis. 
This prevents the capacitance effect 
between the peaking coil and the chassis 
from affecting the characteristics of the 
coil and affecting picture quality. Also 
dress the peaking coils away from other 
peaking coils and from all nearby cir- 
cuit wiring. 

Frequency response 

The reader may feel that no discus- 
sion of video -amplifier servicing is 
complete without a description of fre- 
quency- response measurements. Testing 
the response by injecting a square wave 
into the video amplifier input and meas- 
uring the amount of distortion by check- 
ing the shape of the square wave at 
the ,output with a scope is often men- 
tioned. 

The writer has serviced hundreds of 
receivers and many video -amplifier cir- 
cuits without once using this procedure. 
If the video amplifier is giving trouble, 
the picture -tube screen will give the 
clues. If the picture exhibits dark trail- 
ing smears, it indicates poor low -fre- 
quency response. If repeat lines show 
as in Fig. 3, the high- frequency re- 
sponse is excessive. Without enough 
high- frequency response, the fine detail 
will suffer. These symptoms are all the 
technician needs to know to get busy 
on the video amplifier circuit checking. 
His time is too limited to undertake 
redesign. He is concerned mainly with 
restoring the receiver to the level of 
performance which was built into it 
by the manufacturer. END 

THE RCA COLOR TELEVISION DYNAMIC DEMONSTRATOR 

RCA SERVICE COMPANY INC. 
AN RCA SUBSIDIARY PRESENTS, 
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Photo shows latest in long line of RCA dynamic demonstrators. Similar in lay- 
out and operation to past dynamic demonstrators, this color TV receiver contains 
many more components. Using high -quality parts throughout, the demonstrator 
enables student and technician alike to closely examine the interrelation of the 
fixed and variable components at work in the various circuits. With all terminals 
accessible, voltage measurements and oscilloscope patterns can be obtained. 

www.americanradiohistory.com

www.americanradiohistory.com


56 TELEVISION 

From the original "La Télévision? . Mais 
c'est très simple!" Translated from the French 
by Fred Shunaman. All North American rights 
reserved. No extract may be printed without the 
permission of RADio- ELECTRONICS and the author. 

TELEVISION... 
it's a cinch! 
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By E. AISBERG 

Eighth conversation, first half -Sawtooth 
action; an amplifier full of good points 
Will -Last time, Ken, you promised that today we would 
have something better to talk about than sweep oscillators. 
I'm beginning to see them in my dreams! Right now, my 
trouble is that I don't just see how you get those sawtooth 
voltages onto the deflecting equipment -the deflection yokes, 
or -if you have an electrostatic set -plates. 
Ken -Good! It's fine to have those voltages, but even better 
to know how to use them. First, we have to put them through 
an amplifier; they usually don't have enough amplitude to 
swing the bright spot all the way across the fluorescent 
screen. 
Will -That should be easy -the frequencies are fairly low. 
Ken -Not so fast! The fundamental frequency of the time - 
bases is reasonably low. But they're not sinusoidal oscilla- 
tions -far from it! So they're very rich in harmonics. You 
still remember what a harmonic is? 
Will -Of course! Harmonics are oscillations at multiples of 
the fundamental frequency! 
Ken- Roger! Now, our harmonic -rich sawteeth need an am- 
plifier that can pass a very wide band of frequencies. Other- 
wise we'd eliminate some of the higher frequencies, and 
deform our waves. 
Will -If I get you right, an amplifier that would cut off all 
the harmonics and leave only the fundamental would make 
sine waves out of our sawteeth? 
Ken- Exactly -if you could get an amplifier that would 
cut off all the harmonics and still leave the fundamental! 
An amplifier usually attenuates only the higher frequencies, 
and just rounds the teeth off a little. 
Will -Oh! A worn -out saw! 
Ken- Remember, quite often we use an amplifier that 
changes the form of the sawteeth intentionally! We can use 
one to make sections of an exponential curve into straight 
lines, for instance. 
Will -So I was in too much of a hurry when I decided that 
a time -base amplifier was simple! 
Ken -At last you're right! It does a lot of jobs -it's an 
amplifier, it produces high- frequency harmonics, and it 
linearizes curved waveforms. But that's not all! In mag- 
netic- deflection receivers, it has to deliver power . . . 

Will -... like an ordinary radio output stage that supplies 
power to the speaker. But in electrostatic- deflection receivers 
the amplifier supplies only voltages. There isn't any current 
to speak of, and so, practically no power. 

Port and starboard 
Ken -Yes, the electrostatic- deflection jobs are simpler -pity 
they don't use 'em in TV any more! But let's find out how 
they work first, then go on to the magnetic systems, which 
are a little harder. Even electrostatic deflection has its 
problems. We have to apply a pair of voltages phased 
oppositely to the two deflection plates. That is, while one 
plate becomes more positive, the other is becoming more 
negative. Then both plates have to drop back to zero simul- 
taneously and practically instantly, so the whole thing can 
start over again. 
Will -But how do we get these two oppositely phased volt- 
ages? Do we need a pair of sawtooth generators? What a 
mess! 
Ken -Take it easy, Will! Remember when we were studying 
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push -pull audio amplifiers? What did we find to be the 
easiest way to apply equal and opposite voltages to the 
output grids? 
Will -A center -tapped transformer was the simplest way 
out. 
Ken -And so it is here! Take a look at this sketch. You put 
the primary in the plate circuit of the horizontal sweep 
amplifier, connect the ends of the secondary to the deflection 
plates, and bring the center -tap back to the last anode, so 
that the deflection plates and it will be at the same voltage. 
Will -And could you4.use a tube -type phase inverter with 
cathode -ray tubes? 
Ken -Sure! Look at this. Vl is an amplifier; V2 a phase 
inverter. Potentiometer P controls V2 so its output is 
exactly the same as Vl. 

All seems simple 
Will -None of this looks very tough. When you really know 
radio, you don't run up against many surprises in television! 
Ken -You'll find that out when you look at magnetic - 
deflection circuits, where you have to get power out of your 
amplifier, just like an audio -output circuit. The power is 
used to set up magnetic fields around the deflection coil. The 
field strength depends on the number of turns in the coil 
and the amount of current going through it. 
Will -I know, Ken! And you make me feel good by talking 
about ampere -turns that I can understand, instead of 
gausses, maxwells, or oersteds, that don't mean a thing 
to me! 
Ken -You know then that a coil of 1,000 turns with 0.12 
ampere passing through it. . . . 

Will -... sets up a field of 0.12 x 1,000, or 120 ampere- turns. 
Ken -And that you could get the same field from a coil of 
200 turns . . . 

Will -... and a current of 0.6 ampere. 
Ken -Yes, and that happens to be just about the power 
needed to sweep a 10 -inch tube screen. The field must rise 
from zero to 120 ampere turns to sweep the spot once across 
the screen from left to right. That is, the current through 
our 1,000 -turn coil must increase evenly to 0.12 ampere, 
then drop very rapidly to zero, and repeat. 
Will -That sounds easy. All you need is a good big tube. 
Insert the deflection coils in its plate circuit . . . 

Ken -. . . and the d.c. through the coil would set up a 
permanent field that would keep the spot somewhere right 
off the screen! 
Will -So that won't work, eh? But how would this work? 
Connect the two deflection coils B through the capacitor C, 
with this inductance A to carry the current? 
Ken -Fine, chum, fine! But what are you going to do about 
the well -known phenomenon of self- induction? 
Will- What's self- induction got to do with it? 

Deduction about induction 
Ken -Well, now, we've quite a bit of wire in these coils - 
about 1,000 turns each. The inductance is about 0.15 henry. 
Won't the rapid current variations produce some effects 
we'll have to take notice of? 
Will -Now I remember our old formula: "Induction equals 
contradiction." The induced current always opposes the 
current that produced it. If the current in a winding in- 
creases, it induces a current in the opposite direction. But 
if the current decreases, the induced current goes in the 
same direction, doing all it can to keep the inducing current 
up to its old value. 
Ken -What a memory! All you need to add is that the 
induced current shows itself as a voltage at the ends of the 
winding. Can you guess what the value of that voltage 
depends on? 
Will -I suppose it's proportional to the variation in the 
inducing current and the amount of inductance in the 
winding? 
Ken -Right! But there's just one other thing -the variation 
speed of our current -the time it takes to change. If the 
sawtooth currents passing through our windings are quite 
linear, we can say that the voltage of self- induction in- 
creases as the duration t of the variation in current becomes 
shorter. (TO BE CONTINUED) 
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Fig. 1 -The visible light spectrum, containing the colors from red to violet. 

By D. NEWMAN* AND J. J. ROCHE* 

700 

COLOR TV 
Part I -Some of the 

fundamental principles 

of color and vision 

MOST readers will recall that 
back in 1950 the FCC adopted 
a set of color television broad- 
casting standards based on 

the CBS color TV system. Soon after, 
it became apparent that this system 
would obsolete millions of black -and- 
white receivers already in use. This 
dampened the industry's enthusiasm for 
the CBS color system, and as a result, 
little effort was made to develop it into 
a practical reality. 

The general feeling in the industry 
was that if a color television system 

Allen B. DuMont Laboratories, Inc. 

was to be universally accepted, it could 
not afford to obsolete the millions of 
black- and -white sets already in use. 

Fortunately, the FCC, in adopting the 
CBS color system, left the door open 
for consideration of a better color sys- 
tem should one ever be developed and 
demonstrated. 

Prior to the war, the RETMA, then 
the RMA, established a committee com- 
posed of representatives of most of the 
major manufacturers, known as the Na- 
tional Television System Committee. 
The NTSC was given the job of formu- 
lating a set of black- and -white tele- 
vision broadcast standards for presenta- 
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Fig. 2 -A prism breaks white light up into the spectral colors. 
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Fig. 3- Adding primaries to produce color (or white light). 

tion to the FCC for its approval. These 
standards were subsequently adopted 
and are the ones in use today. 

Taking a page from past experience, 
the RETMA again called on the NTSC 
in November, 1950, and assigned it the 
job of formulating a set of color tele- 
vision broadcast standards for presen- 
tation to the FCC. 

As in 1941, the NTSC is composed of 
the best engineering brains in the coun- 
try contributed by the members. 

On July 23, 1953, the NTSC formally 
petitioned the FCC for adoption of a 
set of color television standards. 

In studying the NTSC system, you 
will find it easier to understand if you 
realize that it is not necessarily the 
simplest, nor even the best, color system 
which could have been designed. 

The NTSC system was developed to 
meet, on the one hand, a set of FCC re- 
quirements, and, on the other hand, the 
economic requirements which its origi- 
nators felt were a necessity. 

The FCC requirements were: 
1. The system must operate within 

the present 6 -mc channel allocations. 
2. The quality of color reproduction 

had to be excellent. The pictures had 
to be well- defined and free from annoy- 
ing defects such as line crawl, jitter, or 
prominent dot structure. 

3. Pictures had to be sufficiently 
bright for adequate contrast under nor- 
mal lighting conditions, and free from 
objectionable flicker. 

4. Receivers had to be simple enough 
for the average person to operate, and 
cheap enough for the average person 
to buy. 

5. The transmitting apparatus had to 
be reasonable in cost and simple enough 
to be operated by average station per- 
sonnel. 

6. The system could not be unduly 
susceptible to interference as compared 
to black- and -white. 

7. The color signals had to be trans- 
mittable over existing and future relay 
facilities. 

In addition to the above, the NTSC 
imposed upon itself other requirements, 
the most important of which was that 
the system had to be compatible. 

A compatible color television signal 
is one that can be received by existing 
black- and -white receivers, in mono- 
chrome, without any changes or adjust- 
ments. 

To accomplish these . objectives, a 
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number of new circuit techniques and 
electrical concepts were necessary. None 
of these new ideas are basically difficult, 
but at first they may appear strange 
and unfamiliar to the service technician. 

To understand any color television 
system, some knowledge of color funda- 
mentals is required: 
What is color 

Light is a form of radiant electro- 
magnetic energy, just as is the familiar 
radio wave. Light waves are of much 
higher frequency than radio waves, and 
while radio -frequency energy is not per- 
ceptible to our senses, light produces 
sensation in the brain, via the eye. 

Because the wavelengths of the vis- 
ible frequencies are extremely short, it 
is not convenient to specify light wave- 
lengths in meters. A much smaller unit, 
called the "millimicron," is commonly 
used. A millimicron is equal to one bil- 
lionth of a meter and is written "mµ ". 

The frequency range, or spectrum, 
over which radiant energy is visible ex- 
tends from 380 to 780 mµ. (See Fig. 1.) 

What does this have to do with color? 
Well, when viewing light of a single 

frequency, located anywhere within the 
visible spectrum, we experience a sen- 
sation referred to as "color." The par- 
ticular "color" we see is dependent 
upon the frequency of the light. 

For example, light of a wavelength 
of approximately '700 ma is called red; 
if the frequency is around 550 ma, it 
is green; if about 450 mµ, it is blue. 

When the light is made up of approxi- 
mately equal portions of red, green, and 
blue energy, we see white light. This 
can be demonstrated by passing white 
light through a prism, as shown in Fig. 
2. As the white light passes through 
the prism, its individual components 
separate arid produce a series of colors 
known as the spectrum. 

It is apparent from the above that it 
is quite incorrect to refer to white light 
as "colorless," since it is made up of 
all "colors." 
Color properties 

A pure color can be described by 
stating the frequency of its light and 
by stating its brightness or amplitude. 

In nature, light of a pure color sel- 
dom occurs. In most cases, it is mixed 
with, or diluted by, white light. So, to 
describe the light which we commonly 
see, we must also state the extent to 
which the color is free from dilution 
by white light. 

Therefore, a colored object should be 
described by stating three properties. 

1. Brightness, or luminance 
The total amount of light given off by 
the object determines its brightness. 
The term used in color television work 
for brightness is "luminance." 

2. Frequency, or hue 
A colored object is either reddish, blu- 
ish, greenish, yellowish, etc., depending 
upon which color predominates. This 
dominant color or frequency is called 
"hue." 

3. Freedom from dilution by white 
light, or saturation 
As stated, most colored objects have a 
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principal or dominant "hue" which is 
diluted to some extent by white light. 
For example, if an object were pure 
red (that is, undiluted by white light), 
it would be 100% saturated, or have a 
purity of 1. A "pink" object would be 
specified as being red in "hue," but in- 
completely saturated, and its purity 
would be considerably less than 1. 
Note: Purity is expressed as a number 
between 0 and 1, and is the ratio of the 
intensity of the "dominant color" light 
to the total light intensity. 

Reproduction of color 
You will recall that when using water 

colors it is possible to mix two colors 
together and produce a third color. Car- 
rying this idea further, it is possible 
to mix three selected colors, known as 
primary colors, and produce a very wide 
variety of other colors. 

In modern printing, the three pri- 
mary colors are deposited alongside one 
another in dots of varying size. These 
dots are so small that the eye blends 
them together, creating the same effect 

as the mixed water colors. . 

In the familiar Kodachrome trans- 
parency, three layers of differently col- 
ored filters are placed on top of one 
another. As the transparency is viewed, 
white light passes through each filter 
in succession. The eye sees the net re- 
sult in a wide variety of colors. 

Both color printing and color pho- 
tography achieve their results by using 
the subtractive method. 

In the subtractive method a desired 
color is obtained by removing a pre- 
determined amount of red, green, and 
blue from a source of white light. (You 
will recall that white light consists of 
equal amounts of the red, green, and 
blue primaries.) 

By' removing portions of the three 
primaries in varying degrees, we can 
obtain a wide variety of colors. (If you 
mix red and blue, for instance, the re- 
sult is the mathematical difference be-. 
tween the red and blue primaries.) 

In a color television receiver, the red, 
green, and blue light is produced on the 
face of the C -R tube. On the screen of 
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the receiver the three primary colors 
are self -luminous -they create their 
own light and must be added together 
to produce the desired range of colors. 
The additive method of producing color 
is shown in Fig. 3. In this system, we 
start with the three primary colors 
(red, green, and blue) and by adding 
together the required amounts of each 
of the primaries, we can produce almost 
any desired color. In both the sub- 
tractive and additive systems, we vary 
the amounts of three primaries to pro- 
duce the desired color. 

You may wonder why red, green, and 
blue are always used. Actually, red, 
orange, and green or many other com- 
binations of colors could be used. (Re- 
member that red, yellow, and blue are 
the common subtractive primaries.) 
However, red and blue, located at op- 
posite ends of the color spectrum, in 
combination with green, which is located 
at the center of the color spectrum (re- 
fer to Fig. 1) enable us to obtain the 
widest possible range of colors. 

Color specification 
Years ago, a need for exact color 

specification became apparent. What 
one person referred to as "red" might 
possibly mean any one of dozens of 
shades called "red ", for example. 

Because of these individual varia- 
tions, tests were conducted with a large 
number of observers and the results 
were averaged out. Based on these tests, 
a set of color standards were adopted 
in 1931 by the International Commis- 
sion on Illumination, to apply all over 
the world in all color activity. 

These standards are known as the 
ICI system, after the commission which 
adopted them. 

The standards specify that the red 
primary shall correspond to light of 
the wavelength 700 mµ, green as 546.1 
ma, and blue as 435.8 mµ. 

We have seen that almost any desired 
color can be produced by mixing to- 
gether appropriate portions of the three 
primary colors. Therefore, we can say 
that a particular color consists of so 
much red, so much green, and so much 
blue. 

A convenient way of illustrating the 
exact amounts of the three primary 
colors which are present in a given 
color is by the triangle of Fig. 4. 

Note that the center of gravity of 
the triangle is the neutral or white 
point (N) since this represents a "col- 
or" to which the three primaries are 
contributing equal amounts. As the de- 
scribed color departs from the neutral 
point, it takes on a definite, recognizable 
hue depending on whether the green, 
red, or blue frequencies predominate. 
Also the closer the described color point 
moves toward the sides of the triangle, 
the more saturated the color becomes. 
(Freer from dilution by white.) 

When using this type of diagram 
(known as the Maxwell triangle), an 
exact color is specified by stating the 
proportion of each color to the total. 

This is illustrated graphically in 
Fig. 4. Note that the proportion of red 

is indicated by the length of the line 
drawn perpendicularly from the side of 
the triangle opposite the red apex point. 
Similarly, the proportion of blue and 
green is specified by the perpendicular 
lines drawn from the sides of the sides 
of the triangle opposite the blue and 
green apex points. 

Thus by knowing the numerical pro- 
portions of the three primaries to the 
total, we have sufficient information to 
reproduce any color. These proportions 
are always stated as a fraction of 1 to 
provide a standard method for color 
specification. 

Since the total is always arbitrarily 
taken as 1, no information is fur- 
nished as to the real brightness of the 
colored object being described. If we 
were to reproduce a color using only 
the information given in the triangle, 
its color would be correct, but its 
brightness might be quite different from 
the original. Therefore, if we are to 
match the original colored object ex- 
actly, we must also be given informa- 
tion concerning the brightness. We see 
that we can specify the color of any ob- 
ject on the one hand, and its brightness 
as a separate quantity on the other. 
This principle is used in the NTSC color 
television system and will be described 
in the next article. 

The triangle shown in Fig. 4 is seldom 
actually used. The basic reason for this 
is that it requires that three fractional 
proportions be specified while only two 
are necessary. 

You will recall that the proportions 
are always stated as fractions of 1. If 
we know two of the proportions, the 
third can be found by simply adding the 
two and subtracting their sum from 1. 

Since only two numerical quantities 
or proportions are required, it is more 
convenient to plot a color or "chroma- 
ticity" diagram in the form of a right 
triangle as shown in Fig. 5. 

The three apex points of the triangle 
in Fig. 5, labeled X, Y, and Z, represent 
what can be considered imaginary pri- 
maries as compared to the real primary 
colors shown in Fig. 4. This is done for 
the sake of convenience in specifying 
all of the colors in the spectrum, in- 
cluding those which cannot be achieved 
by mixing the three standard ICI pri- 
maries. 

Using the standard color diagram, a 
color is specified by stating its vertical 
(Y) and horizontal (X) co- ordinates. 
For example, the color C, correspond- 
ing to X = 0.6 and Y = 0.35, is seen to be 
a not quite fully saturated orange. In 
other words, color C consists of 60% 
imaginary red primary color X, 35% 
imaginary green primary color Y and 
5% (1.0 minus 60% plus 35 %) imag- 
inary blue primary color Z. 

Using these figures, plus information 
on brightness, the skilled colorimetrist 
is able to specify any given color. The 
method is not simple, and uses rather 
involved mathematics, therefore it 
would be unprofitable to attempt to go 
further into the details at this point. 

The three ICI primaries which are 
used in color television are marked on 
the XYZ diagram. The area enclosed 

by the triangle connecting these points 
represents all of the colors which can 
be achieved with these primaries. Note 
that some of the highly saturated blues 
and greens, indicated by the shaded 
portion of the diagram, fall outside of 
this area and thus cannot be reproduced 
with the ICI primaries. These colors 
seldom occur in nature and very little 
is lost by not reproducing them in color 
television. The ICI primaries permit us 
to reproduce the saturated reds, yel- 
lows, and oranges, which are very com- 
mon. With this compromise we can still 
obtain very pleasing color reproduction. 

From the above, we see that it is 
possible to specify, or describe accu- 
rately the color of any object in terms 
of its hue (principal color) and satura- 
tion (freedom from dilution by white), 
by simply stating its X and Y coeffi- 
cients on the color diagram. This in- 
formation, plus brightness or "lumi- 
nance" information, tells us all we need. 

Peculiarities of vision 
We are all familiar with that pe- 

culiar behavior of the human eye known 
as persistence of vision. The brain's 
ability to retain an image for a fraction 
of a second after it has actually dis- 
appeared forms the basis of motion pic- 
tures and television. 

Less commonly known is the fact that 
people become progressively more color- 
blind as the size of the object they are 
looking at gets smaller. Another way 
of stating this is to say that the color 
of a large area looks different than the 
same color confined to a small area. 

Most of us have had the experience 
of selecting paint of a certain color 
from a small sample and perhaps being 
disappointed in the results when the 
entire room was painted. We are some- 
times inclined to question the skill of 
the painter and tend to blame him for 
improper mixing of the color. In many 
cases, the actual colors are identical - 
it is simply the fact that the difference 
in size has the effect of producing a 
mismatch. 

This color -blindness phenomenon fol- 
lows a definite pattern which has been 
established as a result of extensive 
tests conducted with a great many peo- 
ple having normal color vision. The 
NTSC color television system takes ad- 
vantage of this fact by transmitting 
only that amount of color information 
that can be appreciated by the eye. Full 
color information is transmitted for 
large -area portions of the picture; re- 
stricted color information is supplied 
for smaller areas of the picture, and 
only brightness information (no color 
at all) is furnished for the tiny areas 
(fine detail) of the picture. 

This results in a substantial reduc- 
tion in the bandwidth necessary to 
transmit a color television picture, and 
is one of the reasons it was possible to 
sandwich the color signal into the exist- 
ing 6 -mc channels. (TO BE CONTINUED) 

In the next article we will discuss the basic requirements of a color television system, and 
how the peculiarities of color vision have been 
used to advantage in the design of a compatible 
system utilizing a 6 -mc transmission channel. 
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TRANSMITTER INCREASES 

TV STATION RANGE 

Co- channel booster brings 
TV to fringe areas, lowers 

antenna installation costs 

HOW are we to bring television 
service to residents of fringe - 
area towns? Numerous methods 
have been proposed, including 

Stratovision, community antenna sys- 
tems, satellites, and boosters. The co- 
channel booster described here was 
developed to meet this demand at the 
lowest possible cost. The experiment is 
being made at Lawrenceburg, Tennes- 
see, a town of 70,000 people located 68 
airline miles southwest of Nashville. 

Lawrenceburg has 275 television sets 

with outside antennas which cost at 
least $100 each. This means that if 
every family in town had a TV set, 
there would be a total antenna invest- 
ment of at least $175,000. Besides the 
initial cost, the life of these high an- 
tennas is short and the hazards involved 
in their use are great. 

Wired systems -many of them very 
satisfactory -have been installed in 
many communities. To use them, the 
TV set owner must usually pay a fee of 
$100 or more, plus a monthly charge. 

ANTENNAS 

e booster tra 
receiving airra, 
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Radio transmission to bring TV pro- 
grams to people in fringe areas would 
seem to be more economical to the con- 
sumer. Such radio systems -of the type 
now being tested by Sylvania -are more 
attractive than wired systems, and (if 
the signal is strong enough) approach 
the service of a primary television sta- 
tion. But they require additional chan- 
nels in the crowded u.h.f. band, and in 
some communities, might prevent or 
hinder the establishment of local TV 
stations. 

The booster system has the great 
advantage of working on the same 
channel as the main transmitter, thus 
needing no extra channels. WSM -TV 
(Channel 4), of Nashville, proposed to 
the FCC in 1951 to experiment with an 
on- channel crossed polarization booster 
system, and after authorization on July 
16, 1952, developed an experimental 
booster system. 

Such a system should have a number 
of advantages, besides that of requiring 
no additional channel space. Vertical 
polarization is used, and a strong signal 
is delivered over the town. This over- 
rides the interference which troubles 
the users of tall antennas, and makes 
cheap -or even indoor -antennas pos- 
sible. The cost of installation and opera- 
tion is low, interference to other sta- 
tions (and its own) is negligible, and 
the hazards of tall antenna towers are 
eliminated. The station licensee retains 
control of the booster, simplifying re- 
lationships with the FCC; and the 
system fits readily into existing alloca- 
tions plans. 

The basic booster system 
Briefly, the system consists of a high - 

gain receiving antenna and a low -gain 
transmitting antenna placed back -to- 

Here is a type of TV operation which may solve the problem of 
bringing television to many small communities. For the informa- 
tion in this article, we are indebted to a report by John H. DeWitt, 
Jr., president of WSM, Inc., and known to our readers (RADIO - 
CRAFT, April, 1946) as the man who first bounced radar signals 
off the moon. This latest achievement of his may be an even more 
important feat in the eyes of fringe -area television set owners! 

back and connected through a low - 
power radio -frequency amplifier system 
with an over -all gain of about 100 db. 
The system is polarized vertically to 
maximize booster coverage for a given 
booster power and to minimize inter- 
ference to the main TV station and 
other co- channel stations. 

The transmitting antenna at Law- 
renceburg is a vertical folded dipole 
mounted a quarter wave from a screen 
of one wavelength square consisting of 
No. 10 vertical wires. A transformer at 
the center of the radiator assures bal- 
ance. It is mounted on a 100 -foot pole, 
guyed with tarred rope. To prevent 
distortion of the vertical polarization, 
no horizontal metal was used in the 
construction. The crossarm bolts and 
the steps on the pole are made of nylon. 

The receiving antenna is a broadside 
array of 20 half -wave elements in front 
of a screen of horizontal No. 10 wires 
spaced at 4 -inch intervals. To this is 
added a maze of vertical wires which 
outline the walls of a theoretical wave - 
guide operated beyond cutoff. To further 
attenuate pickup from the rear, a 
screen with rectangular openings 1 x 2 
inches was applied to the backs of the 
poles which support the horizontal re- 
flector wires (so that the reflector wires 

A close -up view of part of the receiving antenna at the 
booster station. The vertical wires minimize feedback 
between receiving and transmitting antenna systems. 

are between the screen and the antenna 
elements). This practically eliminates 
interference in a wide arc behind the 
antenna. Gain in forward direction is 
17 db. 

The station, with an effective radiated 
power of 10 watts, covers the city of 
Lawrenceburg and the adjacent urban 
area with a field intensity of 500 µv 
per meter, and a much wider area with 
a signal in excess of 100 µv. 

Within the 100 -µv area set owners 
with simple vertical antennas find re- 
ception from the booster more satis- 
factory than was reception from the 
station with the large high Yagi's that 
were necessary. But between the 100 -µv 
and the 10 -µv contours, there have been 
several cases of interference between 
booster and main station. This inter- 
ference takes the form of a ghost which 
may be displaced halfway across the 
receiver screen. Elimination of the in- 
terference depends on the relative 
strength of the two signals. Where the 
booster signal is considerably stronger, 
the best approach is to erect a low 
vertical antenna and abandon reception 
from the main station. Where reception 
from the booster is only slightly 
stronger or weaker than that from the 
main station, a 5- element Yagi mounted 
vertically produces good signals from 
the booster in most cases. Where the 
relative strengths of the two signals 
are such that the owner prefers to re- 
tain his tall tower installation and re- 
ceive direct, slight modifications of the 
antenna setup virtually eliminate the 
booster signals. 

In a number of such cases, it was 
found that the long wire guys on the 
tall masts were reradiating the booster 
signal. Replacing the wire guys with 
nylon rope removed the trouble. In 
other cases it was necessary to replace 
the flat 300 -ohm line lead -ins with 
shielded line. 

As a result of experience to date, 
WSM's engineers believe that "... the 
present development offers a cheap and 
effective means of raising the signal 
level over a town to the point where 
satisfactory pictures can be obtained 
at very low cost to the consumer. The 
power consumed by the booster equip- 
ment is little more that that needed to 
run the average TV set." Cost is re- 
duced by fully automatic operation, so 
that labor required is reduced to a 
weekly checkup by a maintenance man. 
"The initial cost appears to be low 
enough to warrant installation in fairly 
small communities which certainly will 
not be able to support TV stations of 
their own for many years to come." END 
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MODERN 

TELEVISION 63 

CIRCUITRY 
The remarkable RCA 630TS, 
discussed on the following 
pages, has undergone very 
few changes. It remains 
a TV receiver yardstick 

By ROBERT F. SCOTT 
TECHNICAL EDITOR 
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Fig. 1- Above Video i.f. strip used 
in Video Products and Mattison models. 

Fig. 2- Left Tuner coupling of video 
and sound i.f. amplifiers in Regal. 

Fig. 3- Below Schematic diagram shows 
sound take -off coupled to the plate of 
second picture i.f. amplifier in Airex. 
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64 I TELEVISION 

IN THE fall of 1946, which was about 
one year after its introduction, the 
top -notch performance of the RCA 
630TS had made the TV world 630 - 

conscious. Its high sensitivity, sync 
stability, and reliability had become 
yardsticks by which other sets were 
rated. Several large competitive manu- 
facturers and many small ones obtained 
rights to manufacture 630 -type chassis 
through RCA's licensing service. Nearly 
all these manufacturers included "630" 
in their model or chassis numbers. 

The larger manufacturers have re- 
placed the 30 -tube 630 chassis with 
simpler types using fewer tubes. How- 
ever, a number of small manufacturers 
are still producing 630 type kits, cus- 
tom chassis, and complete receivers 
which incorporate all of the latest com- 
ponents and circuit developments. The 
owners of older 630 type chassis can 
improve their sets and bring them up 
to date by making many of the im- 
provements described here. Table I lists 
new circuit features and tube changes 
covered in the text. Table II compares 
traps and sound and sync take -off points 
in the 630TS with those in the 1953- 
1954 models. 

The i.f. amplifier 
Circuitwise, the i.f. amplifiers in the 

1953 -1954 630 type chassis are pretty 
close to the original. The most out- 
standing changes have been made in 
the video i.f. strip to provide higher 
gain and to permit use of the Standard 
Coil cascode tuner. The Philmore is the 
only set covered in this survey that re- 
tains the four 6AG5 video i.f. ampli- 
fiers. All other makes except Regal have 
four 6CB6's. The Regal models use a 
6AG5 or 6BC5 in the fourth video i.f. 
stage. The circuit of a typical video 
i.f. strip is shown in Fig. 1. 

In primary service areas where a 
booster is used, the signal level may 
drive the fourth video i.f. amplifier to 
the point where video and sync signals 
are compressed, resulting in poor pic- 
ture quality and sync instability. This 
problem is overcome by shunting a 
small coil across the 5,600 -ohm plate - 
load resistor. See Fig. 1. This raises 
the plate voltage and the point at which 
sync compression and clipping begins. 
(This is probably the reason why Regal 
uses 6AG5's or 6BC5's in this stage.) 

As shown in Table II, the sound take- 
off point varies with the make and 
model. Fig. 2 shows the method of 
coupling the tuner output to the sound 
and video i.f. amplifiers in the Phil - 
more and Regal sets. In all others ex- 
cept the Transvision model, the sound 
take -off is at the plate of the first or 
second video i.f. amplifier. Fig. 1 illus- 
trates a sound take -off point coupled to 
the plate of the first video i.f. stage. 

Fig. 3 shows the sound i.f. strip of 
a receiver with the sound take -off cou- 
pled to the plate of the second picture 
i.f. amplifier. I was startled to note 
that with this arrangement there is no 
adjacent -channel picture- carrier trap. 
In some areas where it is possible to 
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receive stations on adjacent channels, 
this can be a source of trouble. 

The Transvision set is an intercarrier 
type with the sound take -off coupled to 
the plate of the first video amplifier as 
shown in Fig. 4. This radical change 
from the original 630 circuit was prob- 
ably made to minimize picture and 

)F-- MNr-r1lyW 
.0041 21K SOK HORIZ HOLD 

A125.5.11 
390ppf 

BI 

pulses. 

'F 
TO HORIZ OISÇH 

A 

+240 -280V 

a.f.c. circuit used in the 630TS. 

sound separation when receiving u.h.f. 
stations. This set is the only one to use 
a germanium diode as the video de- 
tector. The others use 6AL5's. 

The video amplifier 
In all the sets, the first video ampli- 

fier is a 6AU6 and the video output is 
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a 6V6 or 6K6. See Table I. The contrast 
control is in the cathode circuit of the 
video output stage. 

The 630 is a wide -band receiver. 
When 16 -inch and larger picture tubes 
were substituted for the old 10BP4, 
there were complaints of a strong 4.5- 
mc beat causing interference in the 
picture. A 4.5 -mc trap was installed to 
prevent this. In some sets, this trap 
is inserted in the plate circuit of the 
first video amplifier. In the Transvision 
set (Fig. 4), the sound -take -off trans- 
former also serves as a 4.5 -mc trap. 
The cathode is grounded when the trap 
is in the plate circuit. The Philmore 
model does not employ a 4.5 -mc trap. 

The video detector and amplifier cir- 
cuits of the Video Products 630K4C are 
shown in Fig. 5. Here, the 4.5 -mc beat 
is eliminated by a low -Q degenerative 
trap in the cathode return on the 6AU6. 
This trap is made by shunting a 470- 
µµf capacitor across a 630 type third 
or fourth picture i.f. coil. This arrange- 
ment is also used in the Mattison, 
Airex 630 FA, and Regal sets. 

Sync circuits 
Two distinct types of sync circuits 

are used on the receivers discussed here. 
Philmore, Tech -Master (Videola) , and 
the Airex 630FA -2 and 630FA -2 -A use 
the original RCA type sync separator 
and sync amplifier circuits in Fig. 6. 
Tech -Master sets use a 6AC7 first sync 
amplifier and Airex sets have a 6CB6 
in this stage in place of the 6SK7 in 
the 630TS. The 6SH7 in the 630TS has 
been replaced by the 6AU6 in all sets 
except the Philmore. 

A new type of sync separator that 
some manufacturers are adopting is 
shown in Fig. 7. This circuit is designed 
to stabilize the sync pulses and mini- 
mize picture roll and tearing under 
severe noise conditions. 

In a set which has a single time - 
constant sync clipper or separator, the 
time- constant is selected as a compro- 
mise value that provides good separa- 
tion of horizontal and vertical sync 
pulses under normal conditions. With 
this arrangement, sustained noise bursts 
may gradually increase the operating 
bias on the clipper_until it blocks. This 
causes momentary interruption of sync 
pulses, and the sweep oscillators may 
fall out of sync. 

In the dual sync clipper in the Airex 
630FA, Mattison, Regal, Transvision, 
and Video Products sets (see Fig 7), 
V1 and V2 are high- and low- frequency 
sync clippers, respectively. They oper- 
ate with their grids in parallel and the 
plates connected to a common load re- 
sistor. The cathode circuit of V1 has 
a short time -constant, and V2 has a 
comparatively long time -constant. 

The time -constant of V2 is designed 
to provide good separation of vertical 
and horizonal sync pulses. In strong - 
signal noise -free areas, the set will pro - 
cide satisfactory sync operation with 
V1 removed from the circuit. When 
dual sync clippers are used in the pres- 
ence of strong noise pulses, V2 may 
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Mfr. Model 
No. of 
tubes 

Horiz. 
output 

Vert. 
output 

Audio 
output 

Video 
output 

Hari:. 
Blank. 

Vert. 
Blank. 

De- 
layed 
a.g.c. 

High 
Volt - 
age 
(kv) 

RCA 630TS 30 6BG6 -G 6K6 -GT 6K6 -GT 61i6 -GT No No No 9 

Airex 

630FA 31 6BG6 -G 6K6 -GT 6AQ5' 6V6 -GT No Yes No 14.5 
-15 

630FA -2 31 6CD6 -G 654 6A051 6V6 -GT No Yes No 16 

630FA -2 -A 31 6CD6 -G 654 6AQ5' 6V6 -GT No Yes No 16 

Matti - 
son 

630 -6A 30 6BG6 -G 
or 6BQ6 

6K6 -GT 6K6-GT 6K6 -GT No Yes Yes 14.5 

Phil- 
more 

CP7 -31D 31 6CD6 -G 6K6 -GT 6K6 -GT 6K6 -GT No No No 14 

Regal See 
footnote 

30 6BG6 -G 6S4 6V6 -GT 6V6 -GT No Yes No 14.5 
-15 

Tech- 
Master 

1930R -C 30 6CD6 -G 654 6K6 -GT 6V6 -GT Ne Yes No 16 

2430 30 6CD6 -G 654 6K6 -GT 6V6 -GT Yes Yes No 16 

2431P 31 6CD6 -G 654 6AQ5' 6V6 -GT Yes Yes No 16 

Trans - 
vision 

630 -A 30 6BG6 -G 6K6 -GT 6AQ5L 6K6 -GT No Yes Yes 14.5 

Video 
Products 

630K4C 30 6BG6 -G 
or 6BQ6 

6K6 -GT 6K6 -GT 6K6 -GT No Yes Yes 14.5 

Note: Regal models are: 1731, 1736, 2031, 2036, 2131, 2136, 2431, and 2436. Chassis code 101. 
1- Push -pull output stage. 

Table I -630 comparisons. New circuit and tube changes covered in article. 

Mfr. Model 

Sound 
take -off 
point 

Sync 
take -off 

point 

Type 
of 

sync 

Accom- 
panying 
sound 
trap 

Adj. 
chan. 
sound 
trap 

Adj. 
chan. 
video 
trap 

4.5 -me o 
trap 

RCA 630TS Converter 
plate 

D.c. 
restorer 

RCA 4th i.f. 
cathode 

1st i.f. 
plate 

2nd 1.f. 
plate 

None 

Aire: 

630FA 1st picture 
I.f. ampi. 

1st video 
amplifier 

Dual Detector 
cathode 

2nd 1.f. 
plate 

4th 1.f. 
grid 

1st video 
cathode 

630FA -2 2nd picture 
I.f. ampi. 

Video 
detector 

RCA 4th i.f. 
cathode 

1st i.f. 
plate 

None 1st video 
plate 

630FA -2 -A 2nd picture 
I.f. ampi. 

Video 
detector 

RCA 4th i.f. 
cathode 

1st I.f. 
plate 

None 1st video 
plate 

Matti - 
son 

630 -6A 1st picture 
1.f. ampl. 

1st video 
amplifier 

Dual Detector 
cathode 

4th I.f. 
grid 

2nd I.f. 
plate 

1st video 
cathode 

Philmore CP7 -31D Converter 
plate 

Picture 
tube grid 

RCA 4th I.f. 
cathode 

1st 1.f. 
plate 

2nd i.f. 
plate 

None 

Regal See 
footnote 

Converter 
trans. 

1st video 
amplifier 

Dual 4th i.f. 
cathode 

1st i.f. 
plate 

2nd i.f. 
plate 

1st video 
cathode 

Tech- 
Master 

1930R -C 2nd picture 
I.f. ampi. 

Video 
detector 

RCA 4th i.f. 
cathode 

1st 1.f. 
plate 

None 1st video 
plate 

2430 2nd picture 
1.f. ampi. 

Video 
detector 

RCA 4th I.f. 
cathode 

1st i.f. 
plate 

None ist video 
plate 

2431P 2nd picture 
1.f. ampi. 

Video 
detector 

RCA 4th i.f. 
cathode 

1st i.f. 
plate 

None 1st video 
plate 

Trans - 
Vision 

630 -A 1st video 
plate 

1st video 
plate 

Dual Detector 
cathode 

4th I.f. 
grid 

2nd i.f. 
plate 

1st video 
plate 

Video 
Products 

630K4C 1st picture 
i.f. ampi. 

1st video 
amplifier 

Dual Detector 
cathode 

4th I.f. 
grid 

2nd I.f. 
plate 

1st video 
plate 

Note: Regal models are: 1731, 1736, 2031, 2036 2131, 2136, 2431, and 2436. Chassis code 101. 

Table II-630 comparisons. Sound and video traps; sound and sync take -off points. 

block, but the shorter time -constant of 
Vl enables it to continue to conduct. 

Although the short time -constant of 
V1 favors the passage of horizontal 
sync pulses over the vertical, the over- 
all performance of the dual clipper in 
the presence of heavy noise is superior 
to that of any single time -constant type. 

The sync take -off point is at the out- 
put of the video detector for the RCA 
type circuit in Fig. 6 and at the plate 
of the 6AU6 video amplifier for the 
dual sync clipper in Fig. 7. In the 
original RCA 630, sync take -off was at 
the plate of a 6AL5 d.c. restorer in the 
output of the second video amplifier. 

Fig. 8 shows the Synchrolock hori- 

zontal a.f.c. circuit made famous in 
the 630TS. The 0.1 -uf capacitor, 22,000 - 
ohm resistor, and 1N34 germanium 
diode shown within the dashed lines 
are added components used in the 
Transvision 630 -A and Airex 63FA re- 
ceivers. In the Video Products and 
Mattison sets, diode plates and the 
grounded cathode of the 6AT6 first a.f. 
amplifier are used instead of the 1N34. 

The 1N34 or 6AT6 diodes are used 
as clamps to stabilize the voltage on 
the horizontal sync discriminator in the 
presence of transients. The clamp diode 
regulates the voltage on the cathodes 
and eliminates the effects of transients. 

TO BE CONTINUED 
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COLOR RECEIVER CIRCUITS 
ACOMPLETE description of the 

circuits on this and the op- 
posite page would constitute 
a complete course in color tele- 

vision. So the reader must expect the 
discussion to be incomplete and over- 
simplified. Some important circuits - 
time -delay networks for instance -have 
been passed over. Others -like the 
cathode followers -have been mentioned 
without explanation. All these points 
will be handled in detail in full articles 
within the next few months. 

Up to the video detector, the only 
difference between a straight black -and- 
white and a color receiver is that the 
i.f. channel must be especially wide and 
flat. Therefore a color receiver may 
have more i.f. stages than has been 
common. 

After the video detector, the signal 
is split into two parts. One goes to the 
luminance or "Y" (black- and -white) 
circuit (A) ; the other to the color cir- 
cuits. The Y circuit consists of a two - 
stage video amplifier and a network 
through which the signal is applied to 
the grids of all three guns, essentially 
in parallel. 

The first tube in the chroma circuit 
(B) is a bandpass amplifier which 
passes the 3.58 -mc color carrier and its 
sidebands. It feeds a 6J6 color -differ- 

CONVERGENCE AND 

FOCUS CIRCUITS 

BLU BKGD 

R BKGD 

BKGD 

BURST GATE 

SYNC CLAMP 

SYNC 

1I7V AC WINDING 

ence cathode follower, which supplies 
the signal to the "I" and "Q" demodu- 
lating circuits (C). Since the color sig- 
nal is phase -modulated for color, these 
detectors are there to find out the phase 
of the transmission. Their suppressors 
are supplied with a local 3.58 -mc car- 
rier generated by the 12AT7 triode sec- 
tion and amplified by a 6AH6 (D). The 
"I" ( "in- phase ") demodulator is fed 
direct; the "Q" (quadrature) through 
a 90- degree phase- shifting network. 
(Two values at right angles to each 
other -the "x" and "y" axes of trigo- 
nometry -can express any phase angle 
from 0 to 360 °.) The "I" and "Q" sig- 
nals then go (one of them through a 
phase inverter) to cathode followers 
which feed the three matrices or adder 
circuits (E) in which the color and 
luminance signals are combined. The 
cathode followers contain the controls 
for varying the individual colors. The 
matrix tubes are double triodes. The 
first half of each is a wideband mixer, 
the second half is an amplifier. Gain of 
each is set so that the picture tube 
receives color signals in correct pro- 
portion for good color balance. The 
diodes which are seen at the extreme 
right of the diagram are used as d.c. 
restorers. 

The burst circuits (F) pick up an 
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8 -cycle synchronizing burst sent at the 
end of each line, amplify it and feed it 
to a phase detector, which with the re- 
actance tube, forms an a.f.c. circuit (G) 
for the local 3.58 -me oscillator. 

Convergence circuits (H) appear be- 
low. A convergence electrode, supplied 
with 10,000 volts, is used to keep the 
spots in registry. But, since the path a 
spot travels is longer to the corners 
than to the center of the tube, that volt- 
age must be varied. So signals are taken 
from the vertical and horizontal am- 
plifier outputs, amplified and superim- 
posed on the steady convergence volt- 
age, as well as to the focus control, 
which keeps the spots registered and in 
focus at all points along the line. The 
background controls (J) are individual 
brightness controls for each color, and 
the screens (K) are adjusted for color 
balance. The purity coil (L) adjusts the 
axis of the three beams so that the spots 
strike the color dots on the screen ac- 
curately. 

Our thanks to Emerson for supply- 
ing the original schematic of this pro- 
totype experimental receiver, and es- 
pecially to Chief Engineer Dorman 
Israel and to William Feingold for 
assistance in expediting, for technical 
information, and for aid in checking 
the diagram. END 
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Fig. 1- Sporadic -E dx, report for 1953. 

ßn1953 
Another great year for 

dx hounds and students 

of propagation. Hardly 

a day went by without 

remarkable dx reports 

DESPITE all that's been written 
on the subject and the fact that 
hams have been working similar 
kinds of v.h.f. dx for nearly 20 

years, it is still a source of amazement 
to most TV owners to discover that re- 
ception is possible over distances of 
more than 150 miles or so. Probably not 
one percent of all home viewers have 
seen any TV dx. Yet in 1953 sporadic -E 
TV dx was received in the United States 
on considerably more than one -third of 
the days; 133, to be exact. If we add all 
forms of dx, we find that hardly a day 
passed in 1953 without someone pulling 
in TV reception over distances that may 
seem incredible to the average viewer. 

The nearly 150 people listed at the 
end of this article took the trouble to 
record their observations and send them 
in to RADIO- ELECTRONICS. They are all 
ages, of both sexes, and from varied 
walks of life; schoolboys of 14 or 15, 
invalids bedridden or confined to wheel- 
chairs, TV service technicians, doctors, 
housewives. Quite a few are hams, and 
all seem to share that special blend of 
curiosity and enthusiasm that has made 
radio the fine hobby that it has been 
through the years. 

Causes of TV dx 
Probably the most intriguing cause of 

TV dx is sporadic ionization of the E re- 
gion of the ionosphere, roughly 50 miles 
above the earth's surface. Normally 
v.h.f. waves go off into space, but at 
largely unpredictable times this region 

bends them back to earth at distances 
from 600 to 1,200 miles or so from 
where they started. They may come in 
as close as 300 miles on rare occasions, 
and multiple -hop propagation has been 
known to bring in stations as much as 
2,500 miles distant. Sporadic -E dx is 
most common in May, June, and July, 
with a shorter period around Christmas 
time, but it can happen anytime. 

More common is extended -range 
propagation associated with easily ob- 
servable weather effects. Tropospheric 
dx can often be anticipated several 
hours to a day or two in advance. It is 
usually at its best just before a general 
rain, and is almost always associated 
with the middle or trailing edges of 
well -defined high -pressure areas. 
Tropospheric dx is most common in the 
warm months, reaching its peak in Sep- 
tember and October. 

Many other natural phenomena affect 
TV reception to some degree. The 
aurora borealis, meteors hurtling 
through space, high -flying planes, and 
various forms of scattering may cause 
weak signals to appear occasionally. All 
these are minor sources of TV dx. Ex- 
cept for aurora they can be neglected, 
and even the northern lights are seldom 
responsible for anything approaching 
entertainment quality reception. 

Nature of sporadic -E dx 
The seasonal character of Ea 

(sporadic -E) dx is shown clearly in 
Fig. 1. (November and December fig. 
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ures were taken from 1952 records.) 
The upper columns show the number of 
days in each month when dx was 
logged; the lower ones give the number 
of individual observations each month. 
The cycles for 19511 and 19522 were 
similar, but by no means identical. In 
1951, May produced the largest number 
of reports, with June a close second. In 
1952, June topped the list by a wide 
margin, with July second. This year we 
find July in the top spot, with August 
well ahead of previous years. 

That frequency is a dominant factor 
in Es dx is shown in Fig. 2. This shows 
the percentage of the total number of 
stations in each channel plotted against 
the percentage of the reports for that 
channel. It agrees well with previous 
years. Nearly half the dx was recorded 
by channel 2 stations, though only 20% 
of the low -band stations are in that 
channel. Channel 3 report and station 
columns are about equal. In channel 4, 
most populated of all, 34% of the sta- 
tions yielded but 29% of the reports. 
Channels 5 and 6 together have one - 
third of the stations, but they account 
for a bare 13% of the dx. 

Geographical situation of the station 
is important. Those receivable in all 
directions naturally outclass stations on 
either coast, but stations in lower lati- 
tudes enjoy another advantage: dx oc- 
curs much more often below the Mason - 
Dixon Line. Note the predominance of 
Cuban, Mexican, and Southern stations 
in the reports on Page 71. 

A new champion! 
For the first time since these reports 

have been collected, KPRC -TV, Hous- 
ton, Texas, has been pushed out of first 
place. In 1953, KFEL -TV, Denver, Colo., 
nosed out the Houston station, 129 re- 
ports to 114. These two stations ac- 
counted for more than a third of all the 
channel 2 reports, and KFE011111011.11111P 
nearly 10% of all dx reported. Looks 
like Denver should be a good place for 
50 -mc ham work! 

KMTV, Omaha, WKY -TV, Oklahoma 
City, KRLD -TV, Dallas, WBAP -TV, 
Fort Worth, and all the Cuban stations 
piled up impressive totals. A newcomer 
to the upper brackets was WCBS, New 
York, with nearly three times their 1952 
score. Could it be that new Empire 
State Building antenna? 

Tropospheric dx reports were received 
in great quantities in 1953. They show 
that the higher ERP's now being em- 
ployed by many stations are having a 
considerable effect on coverage. They 
also reflect the recent improvements in 
receiver and antenna design. Particu- 
larly in the south, viewers are reporting 
reliable reception over distances in ex- 
cess of 200 miles in a large number of 
instances. 

Outstanding observers 
The work being done by the more 

serious observers is most impressive, 

I "TV Dx in 1951," RADIO -ELECTRONICS, January 
1952, p 40. 

"TV Dx in 1952," RADIO -ELECTRONICS, January 
1953, D 45. 
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and the number of both reports and 
observers is well up over previous 
years. To record details of all would 
take most of this issue, but the work 
cited below is typical. Not a little of it 
is being done in areas where there is 
no local service at all. Some make a 
hobby of photographing dx for evidence, 
but such evidence is not always ac- 
cepted as valid. Observer Penc, Utica, 
N. Y., says one fellow he showed his 
pictures to accused him of traveling 
around the country to get them! 

Fantastic numbers of stations have 
been logged by several of the fraternity. 
Louis Matullo, Washington, Pa., holds 
unquestioned lead in this department, 
having identified 95 different stations! 
His list includes virtually every v.h.f. 
station within a 500 -mile radius, and is 
very close to the maximum possible 
under present -day conditions. Lou is 
after more u.h.f. stations to add to the 
7 he already has. There are 29 high - 
band v.h.f. stations on his list, along 
with 59 on channels 2 through 6. 

Lou keeps involved records of 
weather and signal strength, and has 
photographed more than 50 different 
station identification slides and test 
patterns. He regularly logs up to 20 
stations a day, and on July 15 he caught 
36. Most home viewers refuse to believe 
that this many stations could be re- 
ceived in any day, but it's no record for 
Matullo. The top was 37, on September 
9 of last year. 

Richard Baker, Moberly, Mo., a 
schoolboy of 15, has 56 stations to his 
credit, and some fine tropospheric dx, 
including WHAS -I1 and WAVE -3, 390 
miles, WLWD -2 and WHIO -7, 450 miles, 
and Chicago, 300 miles, on all channels 
now in use, WAFM -13 and WBRC -6, 
525 miles, and WXEL -9, 600 miles. 
Seeing the name of Gordon Amery, 
Braymer, Mo., listed among the 1952 
observers, Baker made a trip up to com- 
pare notes. Both were pleased to find 
that they were the same age, and in the 
same grade in school! 

Observer Van Gunten, Bern Ind., 
has 63 stations logged, and has identi- 
fied as many as 40 in a single 24 -hour 
period. Akers, Charleston, W. Va., has 
57, including all on channel 2 except 
the nearest, WFMY -TV. He is deep in 
a valley, with very mountainous terrain 
in the direction of Greensboro. Mellen - 
bruch, Hiawatha, Kan. also has 57. 

The favorable nature of the Gulf 
Coast for tropospheric dx shows in the 
reports of observers Atkisson and 
Blalock of Tallahassee, Fla. They re- 
port reception of Cuban stations on all 
channels in the warmer months, over 
distances up to 600 miles. Birmingham 
and New Orleans are also received fre- 
quently in Tallahassee. Walker of Day- 
tona Beach has received WGUL -11, 
Galveston, Texas, more than 800 miles 
across the Gulf. Young of Orlando also 
received WGUL, about 775 miles, on 
September 13. At 10:15 pm Young was 
able to get a fine clear photograph of 
their beautiful seagull identification 
slide, and the signal remained in for 
about an hour thereafter. No low -band 
dx was in evidence. Rogers, of Mobile, 
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also has seen WGUL. 
Schuman, McAllen, Texas, logs 

KTBC -7, Austin, 309 miles, and KGUL- 
11, 340 miles, frequently. Even KPRC- 
2, Houston, 309 miles, can be received 
on a channel 11 antenna. Landry, 
Friars Point, Miss., has KPRC, WSB -2, 
WAVE -3, WSM -4, WBRC -6, WAFM -13, 
WTTV -10, KGUL -11, and WHAS -11 at 
distances from 285 to 450 miles. Hale 
of Natchez, Miss., has a similar list, 
covering about everything "from Nat- 
chez to Mobile; from Memphis to Saint 
Jo ..." and Galveston to San Antonio, 
to boot. 

A session of tropospheric dx that 
would look like Es, if it weren't on high 
channels, is reported by Hedges of 
Kingman, Kansas. The night of May 21 
WKY -4 and KOTV -6, his "locals" at 
170 and 190 miles, were snow -free after 
about 8:45 pm, so he started looking 
around. Result: KFDX -3, 325 miles, 
WBAP -5 and WFAA -8, 360 miles, 
KSWO -7, 225 miles, KPRC -2, 600 miles, 
and WGUL -11, 625 miles. The steady 
reception or slow- fading change of 
tropospheric dx, as contrasted to the 
more rapid fluctuation of Es, was pres- 
ent on these signals. They lasted until 
around 11 pm. 

Not all the high -band dx is logged 
along the Gulf or in Texas and Okla- 
homa. Sproule, up in Toronto, lists 
WMAL -7 and WTOP -9, Washington, 
D.C., along with many nearer in Ohio, 
New York, and Pennsylvania. Teal of 
Burlington, N. C., says that the high - 
band stations give better service in that 
mountainous terrain than does WBTV- 
3. He gets WSLS -10, Roanoke, and 
WLVA -13, Lynchburg, better as a rule 
than the Charlotte station, though all 
are at about the same distance. The 
high -band stations run much lower 
power, but they have superior mountain 
sites. Teal has also received WROV -27, 
Roanoke, 120 miles, when the high - 
band signals were good. 

High -band stations in Ohio, Ken- 
tucky, Illinois, and Indiana are reported 
by Guin, Russellville, Ala., who looks 
at Atlanta, 200 miles, on 8, 5, and 2 

with considerable regularity. May 27 
was an occasion of particularly good 
reception from the north. Adding a 
screen reflector made of chicken wire to 
his Skyline antenna has improved his 
reception markedly. 

TV dx received under unusual and 
probably favorable conditions is re- 
ported by Radio Officer Proctor, of the 
S.S. Sabine. He and his captain see sta- 
tions along the Gulf and Atlantic sea- 
board at distances up to about 250 
miles more or less regularly. 

A quite different sort of dx is de- 
scribed by Haley, Estes Park, Colo., 
and Beard, of Hayfork, Calif. Both are 
surrounded by mountains that provide 
a mass of reflections, making it almost 
impossible to tell the true directión of 
the station coming through. Haley 
caught a few minutes of sound and 
picture on channel 13 on December 18 
of last year. He assumes that it came 
from KLAC, Los Angeles, but that's 
more than 700 miles away, directly over 
the 13,000 -foot Continental Divide. 
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Fig. 2- Showing how the TV dx is divided among the low -band v.h.f. channels. 

Beard's valley location, 200 miles north 
of San Francisco, is so full of reflec- 
tions that when he caught KFEL -2, 
Denver, on July 4, he was able to dis- 

- tinguish six separate ghosts, all fading 
out of phase! 

Dx on u.h.f., too 
True to predictions in the monthly dx 

forecast appearing regularly in RADIO - 
ELECTRONICS, dx is beginning to show 
up in the u.h.f. channels. Honors for the 
first u.h.f. report that can be called dx 
go to Mrs. W. C. Breithaupt, Little 
Rock, Ark. She picked up WJTV -25, 
Jackson, Miss., at 10:15 am, April 9, a 
200 -mile haul. Other u.h.f. reports were 
contributed by observers Ross, Walker, 
Peters, Wieskamp, Teal, Hill, Grave, 
Kuehn, De Haven, Melson, Collins, 
Kidd, Ashworth, Perry, Paul, Richards, 
Cooper, Cafritz, and Carnes. 

An Atlantic seaboard path that has 
produced many fine contacts for hams 
on 144 mc has shown itself capable of 
producing u.h.f. dx, too. Ashworth of 
New Bedford, Mass., pulled in WVEC- 
15, Hampton, Va., around 8 pm October 
3. It's about 450 miles, the best u.h.f. 
dx yet reported by an observer. De 
Haven, Atlantic City, N. J., brought in 
WICC -43, Bridgeport, Conn., 150 miles, 
on August 25. Since then, Bob has 
logged WVEC -15, WEEU -33, WGLU- 
59, and WHUM -61, all in eastern 
Pennsylvania. 

Midwestern reports include WTVO- 
39, -Rockford, and WTVI, Belleville, Ill., 
by Kidd, of Decatur, 170 and 100 miles, 
respectively. WSBT -34, South Bend, 
Ind., is reported by Richards, Keens - 
burg, Ill., more than 250 miles. WSBT 
is also mentioned by Kuehn of. Milwau- 
kee, 130 miles. Melson, Niagara Falls, 
N. Y., has logged WKBN -27, Youngs- 
town, and WICA -15, Ashtabula, Ohio, 
180 and 125 miles, respectively. 

Over -water, coastal, and river -valley 
paths seem to produce u.h.f. dx in a 
manner now well established in v.h.f. 
work. At Quogue, Long Island, Perry 
has received WFPG -46, Atlantic City, 
nearly 150 miles, WHYN -55, Holyoke, 
Mass., and WKNB -30, New Britain, 
Conn. A shot of well over 300 miles, 
mostly over salt water, WCOS -25, 
Columbia, S. C., received by Walker, 
Daytona Beach, Fla., has already been 
reported in the monthly dx column as 
an early u.h.f. record. 

Co- channel and adjacent -channel 
interference, not supposed to occur in 
the "interference- proof" u.h.f. region, 
has already reared its ugly head. Paul, 
Honeybrook, Pa., noting some interfer- 
ence on his local WEEU -33 the night of 
October 3 (remember this was a big 
night), turned his antenna and found 
the cause to be WKNB -30, three chan- 
nels and 170 miles away in New Brit- 
ain, Conn. (We repeat here the predic- 
tion made at the time the u.h.f. allo- 
cations plan was first announced: 
There's going to be a lot more inter- 
ference between stations in the u.h.f. 
region than most people now anticipate. 
When tropospheric propagation is good 
on u.h.f., it's terrific!) Observer Paul 
holds the record, incidentally -8 u.h.f. 
stations identified, and in one evening. 

The only West Coast u.h.f. report is 
from Cooper of Lafayette, Calif., for- 
merly of Ithaca, N. Y. Bob sees KCCC- 
40, Sacramento, 100 miles, and KMJ -24 
and KJEO -47, Fresno, 125 miles fairly 
regularly. This is made possible by a 
"relay rhombic" on a hill about a mile 
away from and 500 feet above his valley 
location. 

Some really rare ones 
Nearly all the dx reports, v.h.f. and 

u.h.f., can be classified according to 
well -established patterns. But every so 

often an observer comes up with a re- 
port that cannot be explained by any of 
the known theories. Such is the recep- 
tion of KLAC -13, Los Angeles, by Phil 
Rader, Indianapolis, July 2. This far 
exceeds the amateur 144 -mc record of 
1,400 miles, and it's three times the 
best that has been done on 220 mc. 
Assuming that it's not a case of mis- 
taken identification, how did it happen? 
Phil also reports reception of PRF -3, 
Sa6 Paulo, Brazil, July 8. 

Cooper calls our attention to a report 
that appeared in Broadcasting regard- 
ing the reception of WKY -4, Oklahoma 
City, in England. The same publication 
also reported KTNT -11, by a viewer in 
McAllen, Texas. No details -but what 
dx, if true! 

And here's the real killer. John Ship- 
ley, chief engineer of WKNB, New 
Britain, Conn., called the writer one 
afternoon last summer to pass along 
information on reported reception of 
their new channel -30 rig by a viewer in 
Ames, Iowa. The correspondent repro- 
duced the WKNB test pattern accu- 
rately, and correctly identified the pitch 
of the tone that accompanied it. This 
neat 1,100 -mile trick was turned shortly 
after noon on July 11. Can anyone 
explain it? We have a few things to 
learn, yet! END 

1953 Observers 
Akers, Dorsey W., Charleston, W. Va. 
Anderson, A. Leland, Squirrell, Idaho. 
Anderson, Leland, San Antonio, Texas. 
Angelo, T. C., Little Rock, Ark. 
Anglado, George R., Biloxi, Miss. 
Artkin, W. H., Toronto, Ont. 
Ashworth, Russell, New Bedford, Mass. 
Atkisson, Jerry, Tallahassee, Fla. 

Baker, Richard, Moberly, Mo. 
Bare, Claude, Starr, S. C. 
Bass, Chase, Colonial Heights, Va. 
Batten, W. R., Rockford, Ill. 
Baughman, R. D., Newport, Ohio. 
Beard, R. N.. Hayfork, Calif. 

k, New Cumberland, Pa. 
aceney, Justin, McAllen, Texas. 

Blalock, Tommy, Tallahassee, Fla. 
Bocker, Nick, Brandon, Man. 
Breithaupt, Mrs. W. C., Little Rock, Ark. 
Brierton, David, Watertown, N. Y. 
Brown, N. L., St. Johnsville, N. Y. 
Brasseur, Bob, Saginaw, Mich. 
Buchanan, Francis D., Keokuk, Iowa. 
Burnett, J. B., Scranton, Pa. 

Cafritz, Carter and Conrad. Washington, D. C. 
Caldwell, Alton L., Jr., Brockton, Mass. 
Campbell, T. E., Douglas, Ariz. 
Canning, L. A., Halifax, N. S. 
Carnes, P. G., Orangeburg, S. C. 
Carrier, G. M., Bedford, Ind. 
Charlier, B. J., Kankakee, Ill. 
Churchill, Harry R., Gravenhurst, Ont. 
Cleveland, Bruce, Jamaica Plain, Mass. 
Collier, J. W., Arlington, Va. 
Collins, Art, Buffalo, N. Y. 
Cooper, Robert B., Ithaca, N. Y. 

Davies, W. L., Hamilton, Ont. 
Davis, Dr. G. W., Sydenham, Ont. 
DeGeer, M. W., Tulsa, Okla. 
DeGroat, F. E., Salamanca, N. Y. 
DeHaven, Bob, Atlantic City, N. J. 
Dell, Vernon W., Mapleton Depot, Pa. 
Dochak, Sudbury, Ontario. 
Downs, Snyder H., Los Alamos, N. Mex. 

Etherington, G. E., Hamilton, Ont. 

Fellows, Harold L., Stockton, Calif. 
Ferguson, George A., San Antonio, Tex. 
Frahm, Lorene, Sidney, Neb. 
Freiberger, Texas City, Texas. 
Flora, Perry, Mt. Dora, Fla. 
Fox, R. F., Raleigh, N. C. 

Gibbs, P. W., Cobden, Ont. 
Grave, Peter W., Germantown, Pa. 
Guin, R. F., Jr., Russellville, Ala. 
Guinn, Paul R., Oak Ridge, Tenn. 
Guynes, George A., San Antonio, Texas. 
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Hale, James A., Natchez, Mies. 
Haley, H. D., Estes Park, Colo. 
Hall, C. D., Chillicothe, Ohio. 
Hall, E. R., Miami, Fla. 
Hansen, Floyd, Waukegan, Ill. 
Harman, Oliver, Decatur, Ind. 
Hartin, Robert, Mattawamkeag, Maine. 
Hendershott, Myrl, Laramie, Wyo. 
Hedges, John R., Kingman, Kan. 
Hill, Joe C., Laurel, Miss. 
Hill, Sherman A., Galata, Mont. 
Hinton, Orval J., Spencer. Ind. 
Hollis, James L., Clyde, Texas. 
Horacek, Edwin C., Yankton, S. D. 
Houde, W. D., Eureka, Mont. 
Hughner, Robert, Canandaigua, N. Y. 
Holt, H. D., East Hampton, Conn. 

James, Edgar R., Chesham, N. H. 
Johnson, Charles W., Little Falls, N. Y. 
Johnson, Elmer W., Cornwall -on- Hudson, N. Y. 

Kasticky, John S., Benwood, W. Va. 
Kemery, Richard D., Columbia City. Ind. 
Kidd, S. E., Decatur, Ill. 
Kish, G. J., Temperance, Mich. 
Koch, Stanley G., Caro, Mich. 
Kuehn, Harvey, Milwaukee, Wis. 

Landry, Duke, Friars Point, Miss. 
Lapham, Hanry, Towanda, Pa. 
Larkins, Tommy, Clarksville, Tenn. 
Leeson, Raymond H., Auburn, N. Y. 
Lester, Cloyd M., Bristol, Va. 
Lipskey, Edwin E., London, Ont. 
Liszczak, John, Griffin, Ind. 
Long, Terry, Wabash, Ind. 

Mahler, Chrales F., Portland, Ore. 
Manly, W. A., Auburn, Ala. 
Mayo, S. D., Portland, Maine. 
Mayernik, Joseph, Moneasen, Pa. 
McGehee, B., Arcadia, Fla. 
McPhail, G. A., Renfrew, Ont. 
McQuentin, George, Fullerton, N. Y. 
Mellenbruch, Reuben, Hiawatha, Kan. 
Melson, Frank, Niagara Falls, N. Y. 
Minot, Dan, Louisville, Kÿ. 
Minnix, Roy T., Murphys, Calif. 
Morris, Dale, Austin, Texas. 
Mueller, Ronald C., W. Milwaukee, Wis. 
Meyer, J. H., Georgetown, Colo. 
Martin, Jack R., Augusta, Ga. 
Matullo, Louis M., Washington, Pa. 

Nafzger, Paul K., Round Lake, Ill. 
Nichols, Den, Mason, Mich. 
Nienow, Virgil, Mapleton, Minn. 

Oberto, G. P., Richmond, Va. 

Parks, Lyle M., Bay City, Mich. 
Patterson, Clay, Ainsworth, Neb. 
Paul, Dr. John D., Jr., Honeybrook, Pa. 
Penc. Stanley J.. Utica, N. Y. 
Perry, Arthur M., Quogue, N. Y. 
Peters, Robert B., S. Orange, N. J. 
Popper, Dennis, Cedar Rapids, Iowa. 
Proctor, Gerald R., S. S. Sabine. 

Rader, Phil, Indianapolis, Ind. 
Radke, Merle, Seattle, Wash. 
Rainey, Sidney, Shelbyville, Mo. 
Richards, Wade, Keensburg, Ill. 
Richardson, Stanley, County Line, Okla. 
Riebman, R., Coatesville, Pa. 
Roberts, Earl R., Indianapolis, Ind. 
Rogers, James R., Prichard, Ala. 
Ross, Leonard, E. Orange, N. J. 
Salter, F. X. Norfolk, Va. 
Savoy, David, Madison, Maine. 
Scanlon, V. C., Toronto, Ont. 
Schauperl, William, Winnipeg, Man. 
Scriven, R. L., Cedar Rapids, Iowa. 
Schuman, G. T., McAllen, Texas. 
Schultz, Erwin F., Milwaukee, Wis. 
Sechler, F. E. Denver, Colo. 
Sloss, Raymond, Baton Rouge, La. 
Smith, Millard, Malone, N. Y. 
Smith, Wilfred E., Muskegon, Mich. 
Smick, Robert, Oshkosh, Wis. 
Stanek, John A., New Kensington, Pa. 
Sproule, T., Toronto, Ontario. 
Swann, Jesse F., Celina, Tenn. 

Teal, Nelson B., Burlington, N. C. 
Thompson, Sam, Klamath Falls, Ore. 
Titsworth, V. O., Heavener, Okla. 

Unsigned, Granite City, Ill. 

Von Gtinten, Fred, Berne, Ind. 
Vuylsteke, George, Story, Wyo. 

Walker, R. J., Daytona Beach, Fla. 
Warren, Bud, Cocoa, Fla. 
Weems, R. C., Jr., State College, Miss. 
Went :, Allen W., Orlando, Fla. 
Whiting, Larry D., Ilderton, Ont. 
Wieskamp, H., Holland, Mich. 
Wilcox, W. W., Richmond, Va. 
Wilson, Don, Wichita, Kan. 
Witschen, Robert B., St. Cloud, Minn. 
Wolfe, Stanley H., Philadelphia, Pa. 

Young, Ernest, Jr., Orlando, Fla. 

Also reports excerpted from The TV DXer Hank 
Ward, Ponca City, Okla. 

SPORADIC -E DX REPORTS BY STATION AND CHANNEL 
Channel 2, 54 -60 mc; 19 stations, 643 reports 
KFEL -TV, Denver, Colo. 129 
KPRC -TV, Houston, Texas 114 
CMQ -TV, Havana, Cuba 90 
WCBS -TV, New York City 60 
WSB -TV, Atlanta, Ga. .... 34 
WBAY -TV, Green Bay, Wis. 32 
WFMY -TV, Greensboro, N. C. 32 
XEW -TV, Mexico City 29 
WMAR -TV, Baltimore, Md. 28 
WDTV, Pittsburgh, Pa. 21 
KNT, Los Angeles, Cal. 20 
CBFT, Montreal, Quebec 20 
WJBK -TV, Detroit, Mich. 17 
WLWD, Dayton, Ohio 11 
WBBM -TV, Chicago, Ill. 2 
XETV, Matamoros, Mexico 1 
WKAQ -TV, San Juan, Puerto Rico 1 
CBOT, ( ?) Ottawa, Canada 1 
KFEQ -TV, St. Joseph, Mo. 1 
Channel 3, 60-66 mc; 13 stations, 193 reports 
KMTV, Omaha, Neb. 56 
WBTV, Charlotte, N. C. 25 
WPTZ, Philadelphia, Pa. 19 
KFDX -TV, Wichita Falls, Texas 16 
WAVE -TV, Louisville, Ky. 15 
WKZO -TV, Kalamazoo, Mich. 12 
WSAZ -TV, Huntington, W. Va. 12 
KDZA -TV, Pueblo, Colo. 12 
WTMJ -TV, Milwaukee, Wis. 11 
CMQ -TV, Cuba 11 
WLWC, Columbus, Ohio 3 
WDTV, Pittsburgh, Pa. 1 
PRF3, Sas Paulo, Brazil 1 
Channel 4, 66 -72 mc; 32 stations, 422 reports 
CMUR -TV, Cuba 47 
WKY -TV, Oklahoma City, Okla. 44 
KRLD -TV, Dallas, Texas 45 
WOAI -TV, San Antonio, Texas 31 
WSM -TV, Nashville, Tenn. 29 
WTVJ, Miami, Fla. 29 
WDAF -TV, Kansas City, Mo. 25 
WCCO -TV, Minneapolis, Minn. 21 
WMBR -TV, Jacksonville, Fla. 17 
WBZ -TV, Boston, Mass. 16 
XHTV, Mexico City, Mexico 14 
KDYL -TV, Salt Lake City, Utah 13 
WTAR -TV, Norfolk, Va. 12 
KGNC -TV, Amarillo, Texas 10 
WNBT, New York City 10 
WHBF -TV, Rock Island, I1L 9 
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WNBW, Washington, D. C. 8 
WWJ -TV, Detroit, Mich. 7 
KOB -TV, Albuquerque, N. Mex. 7 
WOI -TV, Ames, Iowa 5 
WREN -TV, Buffalo, N. Y. 5 
WBBM -TV, Chicago, III. 3 
KRON -TV, San Francisco, Cal. 2 
WNBK, Cleveland, Ohio 2 
WRGB, Schenectady, N. Y. 2 
KROD -TV, El Paso, Tex. 1 

WOC -TV, Davenport, Iowa (5?) 1 

KHQ -TV, ( ??) Spokane, Wash. .. 1 

WLWC, Columbus, Ohio 1 

WBKB, Chicago, Ill. 1 

Channel 5, 76 -82 mc; 19 stations, 128 reports 
CMQ -TV, Santa Clara, Cuba 20 
KSD -TV, St. Louis, Mo. 14 
WMCT, Memphis, Tenn. 14 
WBAP -TV, Ft. Worth, Texas 21 
KTSP -TV, Minneapolis -St. Paul, Minn. 10 
KEYL, San Antonio, Texas 8 
KPHO -TV, Phoenix, Ariz. 6 
WCSC -TV, Charleston, S. C. 6 
KCSJ -TV, Pueblo, Colo. 5 
WAGA -TV, Atlanta, Ga. 4 
WLWT, Cincinnati, Ohio 4 
WSYR -TV, Syracuse, N. Y. 4 
WNBQ, Chicago, Ill. 3 
KSL -TV, Salt Lake City, Utah 3 
WABD, New York City 2 
KING -TV, Seattle, Wash. 1 
WTTG, Washington, D. C. 1 
WEWS, Cleveland, Ohio 1 
Channel 6, 82 -88 mc; 11 stations, 63 reports 
CMQ -TV, Havana, Cuba 19 
WOW -TV, Omaha, Neb. 9 
WDAY -TV, Fargo, N. Dak. S 
WDSU -TV, New Orleans, La. 6 
WBRC -TV, Birmingham, Ala. 6 
KOTV, Tulsa, Okla. 4 
WFIL -TV, Philadelphia, Pa. 8 
WNHC -TV, New Haven, Conn. 3 
WFBM -TV, Indianapolis, Ind: 2 
XETV, Matamoros, Mex. 2 
WTVR, Richmond, Va. 1 
Note: Where the same call appears on two dif- 
ferent channels it is a case of a shift in channel 
during the year. There is also the possibility of a 
mistake in identification by the observer, or re- 
ception on the wrong channel by a detuned turret 
oscillator. 

YELEI+ISION 171 

U.H.F. DESIGN PROMOTES TV 
IN A letter to the FCC, A. Budlong 

of the American Radio Relay League 
pointed out that although u.h.f. TV is 
relatively free from interference prob- 
lems that are common to v.h.f., there 
are indications that there may be 
serious interference from amateurs 
and other communications services. 
The v.h.f. sets which receive u.h.f. sta- 
tions by installing special tuning strips 
are particularly susceptible to u.h.f. 
TVI. 

These sets use double conversion for 
the u.h.f. channels. A harmonic of a 
local v.h.f. oscillator beats with the 
incoming signal to produce the first in- 
termediate frequency. The fundamental 
of the oscillator heterodynes the first 
i.f. to the set's i.f. in the 21- or 45 -mc 
range. In his letter, Budlong illus- 
trates how unavoidable interference 
may be caused by operation of a normal 
144 -mc amateur transmitter.. 

Suppose that a channel 14 (475.75 
mc) strip is installed in a set having 
a 21.25 -mc i.f. The local oscillator is 
set to approximately 165.67 mc with its 
second harmonic (331.33 mc) beating 
with the channel 14 signal to produce 
the first i.f. at 144.42 me (475.75- 
331.33). The fundamental of the oscil- 
lator beats with the 144.42 -me first 
i.f. to create the second i.f. at 21.25 mc. 

Note that the first i.f. falls in the 
144 -148 -mc (2- meter) amateur band. 
Since the 144 -mc tuned circuit is near 
the antenna input of a comparatively 
wide -open front end, signals from 2- 
meter transmitters may, through no 
fault of the operator or his equipment, 
ride through and wipe out the picture. 

Assuming a normal 6 -mc TV band- 
width and a 21.25 -mc i.f. system, 2- 
meter transmissions may cause inter- 
ference on u.h.f. channels 14 to 18, 40 
to 48, and 69 to 77. Sets using 41.25 -mc 
i.f. circuits are liable to 2 -meter TVI 
on channels 20 to 25, 51 to 58, and 
channels 82 and 83. Thus, more than 
half of the total number of u.h.f. TV 
channels are subject to unavoidable 
2 -meter TVI. 

Amateur stations are not the sole 
source of interference on the u.h.f. 
channels when the receiver is a double 
conversion type having the first i.f. 
around 144 mc. Tuning these sets to 
channels other than those mentioned 
above places the first i.f. on one side 
or the other of the 144 -148 -mc amateur 
band. The band each side of the 2 -meter 
band is similarly occupied by other 
communications services which also may 
cause unavoidable TVI. 

Of course, TVI works both ways. Not 
only are u.h.f. receivers and converters 
generally more susceptible to interfer- 
ence from amateur and other services, 
but they also emit spurious radiations. 

Recently, the chairman of RETMA's 
TV receiver committee recommended 
that companies which have sold re- 
ceivers or converters or turret strips, 
assume it as a moral obligation to sat- 
isfy the customer in each case of com- 
plaint. The situation as it stands is an 
unhappy one. END 
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FOCUS * FOCUS COIL 

MANY set owners buy and install 
their own u.h.f. converters. 
They don't seem to present 
any installation problems, 

since they are designed to operate with 
any v.h.f. receiver. You simply attach 
the u.h.f. and v.h.f. antenna lead -ins to 
their respective terminal posts, and 
fasten the necessary length of line from 
the output of the converter to the an- 
tenna terminals of the v.h.f. receiver. 

What a pity it doesn't work out that 
way! More than occasionally, the set 
owner finds that no amount of switch- 
ing or tuning brings in that local u.h.f. 
station which the neighbors are enjoy- 
ing, or if it does appear it is snowy and 
lacks contrast. 

Eventually the converter is returned 
to the dealer who checks it and finds 
it all right. Then the puzzled owner at 
last calls the technician. Since the 
troubles he has to cure are common to 
all installations, let's review them brief- 
ly for the guidance of those who are 
still unfamiliar with u.h.f. 

Converters like the Mallory, Sylvania, 
and others take the incoming u.h.f and 
mix it with the frequency generated by 
the oscillator in the converter. The dif- 
ference frequency output is acceptable 
to the v.h.f. receiver only if the latter 
is tuned to either channel 5 or 6. If 
one of these channels is on the air lo- 
cally, the receiver must be set for the 
other channel. Here's where one trouble 
often occurs. 

When receivers are installed, they are 
usually checked for performance on the 
local channels. Thus, when the con- 
verter is used on a channel that had 
not been adjusted, it may be impossible 
to bring the circuit into resonance with 
the fine -tuning control. The converter 
can't bring the u.h.f. station in on the 
v.h.f. receiver. 

If the receiver tuning isn't too far off 
and the u.h.f. station can be seen faintly, 
the local oscillator slug of the receiver 
can be adjusted for best picture at the 
center setting of the fine -tuning control. 
If the oscillator slug is so far off that 
the u.h.f. station can't be brought in, 
the problem is much more severe. 

Converter dials are apt to be slightly 
Author: Mandl's Television Servicing 

Fig. 1 -Focus circuit in Emerson 663B. 
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Fig. 2 -Drive circuit in G -E 21C208. 

inaccurate and this complicates things. 
If the dial of the converter is set 

for the u.h.f. station and the local os- 
cillator slug of the receiver is tuned, 
you're never sure whether or not the 
converter is really tuning in the station. 
So the converter dial should be rocked 
several degrees above and below the 
dial frequency while tuning the slug in 
the receiver. In one receiver with a 
drum tuner, even this failed to pro- 
duce results. Later it was found the 
contact points for channel 6 (the unused 
v.h.f. station) had worn to the point 
where reception was impossible. Since 
this channel could not be received in the 
area, the owner knew nothing about the 
trouble until he tried to use the u.h.f. 
converter. 

Where the set owner also installed 
his own u.h.f. antenna, better take a 
little time out to inspect it. Misorienta- 
tion is a common fault and it isn't un- 
common to find the lead -in wrapped 
around the mast "so the wind won't 
blow it." One owner even had 10 turns 
wrapped around his water -pipe in the 
basement to save the cost of a lightning 
arrester. 

In strong -signal areas, aging of the 
r.f. and mixer tubes in the tuner may 
not affect the picture enough to be 
noticed. For u.h.f., however, the weaker 
signal needs all the amplification it can 
get. For this reason the r.f. and mixer - 
oscillator tubes should be checked and 
replaced if below par. The r.f. tube will 
help the signal amplification, while the 
new oscillator tube will minimize the 
drift often experienced with u.h.f. con- 
verters when an unstable local oscilla- 
tor tube is in the receiver. 

Eriierson focus circuit 
I have an Emerson model 663B with 

intermittent bad focus. When the pic- 
ture blurs, the focus control brings it 
back into focus for perhaps fifteen 
minutes; then it goes out of focus 
again. After two hours, the control no 
longer is effective. I have checked the 
focus control and the 6V6, but could 
not find the trouble. P. J. L., Randolph, 
Mass. 

As shown in Fig. 1, the focus control 
regulates the bias on the 6V6 sound 
output stage, thus regulating the cur- 

rent through the focus coil, which is in 
series with the plate of the tube and 
the power supply. Since you have 
checked the 6V6, you should also check 
the 6T8 tube preceding the sound out- 
put, because a gassy or defective 6T8 
would draw excessive currents and dis- 
turb the voltage applied to the 6V6 and 
the focus coil. 

A leaky 0.01 -µf coupling capacitor, 
as well as other parts which change 
value during warmup also can cause 
the trouble you described. 

Make sure the voltages shown in Fig. 
1 are as indicated. If not, check for 
defective resistors from the voltage 
feed of the power supply to the out- 
put circuit. Also check the 40 -µf capaci- 
tor at the focus coil. If none of these 
checks disclose anything wrong, the 
focus coil may have shorted turns or 
leakage, and should be tested or re- 
placed with a new one. During warmup, 
the expanding wire of the coil may 
develop shorts. 

Repeated 1 X2 failure 
The 1X2 high -voltage rectifier keeps 

breaking down after about 30 hours 
of operation. The heaters open with a 
popping sound only when the set is 
turned on, and not while in operation. 
What could cause this? F. F. E., Oak- 
lyn, N. J. 

During warmup, the peak voltage is 
higher than normal and the danger of 
arcing is greater. It is possible that an 
intermittent arc occurs in the high - 
voltage lead which loads down the rec- 
tifier and causes an excessive amount 
of current flow. In time, this could 
cause filament failure. Inspect the lead 
dress, and make sure there is good 
spacing between high -voltage wires and 
that no sharp bends are present. Space 
wires well away from the chassis, and 
use anticorona dope where you feel 
corona or arcing are likely to occur. 
Also inspect the 1X2 socket for arcover. 
Check the high -voltage filter, and make 
sure drive to the horizontal output tube 
is not excessive. 

With receivers using 16,000 volts (ap- 
proximately) for the high voltage, 1X2 
failure is often due to the pull exerted 
on the filament by the high electro- 
static fields set up in the tube during 
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Fig. 3- Picture is improperly centered. 
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Fig. 4- Adjacent channel interference. 
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the negative peak of the waveform. 
Eventually the filament bends sufficient- 
ly to short to the anode of the tube. 

Indoor antenna length 
Several months ago our channel 4 

changed to channel 2. A customer was 
using an indoor antenna and could 
get other channels, but not channel 2 
until I installed several turns of wire 
at the center of the antenna, in series 
with the two dipole elements. I stumbled 
on this solution accidentally, and would 
appreciate an explanation. E. F. W., 
Riverside, Ill. 

Most indoor antennas do not have 
good gain for channel 2 because manu- 
facturers try to keep down the physical 
size. For best reception of channel 2, 
the element lengths should span 97 
inches from end to end. Coils help to 
increase the electrical length when the 
physical length is too short to provide 
maximum antenna gain. Some manu- 
facturers utilize some sort of coil or 
other loading device on their indoor 
antennas so that channel 2 gain will 
not suffer, while at the same time min- 
imizing the awkward antenna lengths 
which would result with a full span. 

No drive control 
In a G -E 21C208 there is pronounced 

left -hand stretch which I can't elimi- 
nate by adjusting the width or horizon- 
tal linearity control. I noted in a 
previous issue that you suggest ad- 
justing the drive control, but I can't 
locate one in this receiver. What must 
I do to restore drive to normal? E. W. 
S., Newcomerstown, Ohio. 

That receiver does not have a drive 
control, and when left -hand stretch and 
center compression occur, the compo- 
nent parts between the discharge tube 
and the grid of the horizontal output 
tube must be checked for defects or 
off -values. Also check the B voltages. 
As shown in Fig. 2, the sawtooth form- 
ing network is in the output of the 
12AU7 horizontal discharge tube. 

Pix off- center 
When there is no station on a Tele- 

King model 201, the picture tube has 
a complete raster. As soon as the set 
is on a station, the picture is over to 
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the right hand -side, with a black strip 
two inches wide on the left. A portion 
of the picture on the right is lost. I 
have checked voltages, including the 
voltages on the yoke, and they agree 
with the schematic. I can't seem to 
correct the condition and would ap- 
preciate some advice. I. B., Jackson, 
Mich. 

Try centering the picture with the 
focus assembly. This applies to a re- 
ceiver using either the focus magnet 
ring with centering lever, or a focus 
coil. Misadjustment will result in im- 
proper centering and corner shadows 
as shown in Fig. 3. Centering should 
be done with a picture on the screen, 
and not just the raster. The picture is 
always narrower than the raster be- 
cause of the space taken by the 
blanking which is transmitted. After 
centering, the width and height con- 
trols must be adjusted so the picture 
fills the mask. If the focus assembly is 
unable to bring the picture over to the 
left, the idling voltage through the 
horizontal deflection coils will have to be 
changed. After centering, readjust the 
ion trap for maximum brilliancy. Never 
use the ion trap to eliminate corner 
shadows. 

Adjacent- channel interference 
In our area, channel 2 blocks out 

channel 3 which is a fringe station 
about 100 miles farther from us than 
channel 2. When the channel 2 station 
is on, we get nothing on channel 3 

except the sound. I have tried several 
types of wave traps and also half -wave- 
length stubs, but none help. I would 
like to know what else can be tried? 
M. S., Malone, N. Y. 

When a strong local station is in the 
area, it may be very difficult to receive 
a distant adjacent channel. Solutions 
consist of careful adjustment of the 
adjacent -channel traps of the receiver, 
plus realignment of the tuner and video 
i.f. stages so the bandpass character- 
istics are not too broad. An additional 
lower- adjacent -channel trap can also be 
installed in the *video i.f. stages. These 
measures will block the local sufficiently 
to permit reception, though the diagonal 
line interference shown in Fig. 4 will 
probably still appear in .the picture. 

Intermittent picture tube 
The brightness in a Muntz model 

17A3 takes about 45 minutes to come 
up to normal. If the picture tube neck 
is struck lightly, the brightness comes 
on full and will stay on, until the re- 
ceiver is shut off. 

Would any of the picture -tube 
brightners help? S. V., Lodi, N. J. 

These symptoms indicate a defective 
picture tube which should be replaced. 
Sometimes, flakings from the cathode 
structure short out gun elements and 
cause this condition, or there are loose 
connections within the tube neck. The 
brightners will not help, as they are 
useful only when emission is low. 

Reception at angle 
Pei hops you can help me with an in- 

stallation as follows: This area is hilly 
with spots of very high signal and 
others with none. We are trying to re- 
ceive on channel 12, but the receiver is 
located in an area where there is no 
reception. About two miles across the 
lake there is a very high signal area, 
a possible site for a reflector. I have 
tried a rhombic to reflect across the 
lake, but get severe ghosts. When a 
train goes by near the reflector site, 
we get an excellent picture. The sta- 
tion is about 30 miles from the site 
of high signal, and the receiver is 
located at an angle of 74° from it. Do 
you think it is possible to use a large 
plane reflector and bisect the angle as 
per the sketch submitted? (Fig. 5.) 
A. L., Ithaca, N. Y. 

The angle involved lends itself nicely 
to the erection of a screen reflector. At 
that distance, however, the reflector 
would have to be oriented carefully and 
also moved toward and away from the 
receiving antenna to strike a signal 
loop area. (With airplane reflections 
you will note the increase and decrease 
of signal as the plane reflects in -phase 
and out -of -phase signals in conjunction 
with those received directly.) Space 
loops occur about every wavelength. 
The approximate height or maximum 

' results will have to be determined ex- 
perimentally. Use a channel 12 Yagi 
to pick up the reflected signal, and 
orient carefully. END 
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Improving 

To obtain maximum gain at 
u.h.f., special attention 
must be paid to antenna 
selection and installation 

TO get consistently good reception at 
u.h.f. much more attention must be 
given to antenna selection, methods 
of installation, and procedures for 

reducing losses. Many an installation is 
giving poor or erratic results because 
of a hurried job which overlooked any 
one of the numerous factors which must 
be observed at u.h.f. 

The technician must learn the pre- 
cautions and limitations imposed by 
u.h.f. Knowledge of such principles will 
erase the mystery of poor performance 
and enable the technician to take proper 
steps for getting the most signal with 
the least effort. Installations will be 
more dependable, and callbacks because 
of ghosts, fading, or intermittent re- 
ception will be minimized. 

Reception factors 
The frequencies involved in u.h.f. as 

compared with v.h.f. make a consider- 
able difference in reception. Shadow ef- 
fect is more pronounced. This means 
that the signal does not bend around 
buildings or hills as it does for v.h.f. 
For this reason many dead spots will 
exist for some distance behind obstruc- 
tions. 

The higher the frequency the more 
such waves assume some of the char- 
acteristics of light waves. For this 
reason, u.h.f. signals reflect to a greater 
extent from surrounding objects than 
would v.h.f. signals. Ghost reception is 
therefore worse at u.h.f. 

The u.h.f. signal suffers greater at- 
tenuation, so the transmitter needs more 
power to provide a satisfactory signal 
at the receiver. The greater absorption 
also means that the reception can be . 

affected by trees with heavy foliage. 
It can be seen that greater care 

must be exercised in the placement of 
the antenna so that it is clear of sur- 

U.H.F. 

Performance 

By EDWARD M. NOLL and MATTHEW MANDL 

rounding buildings and trees. The an- 
tenna should also have a sharp pattern 
when situated where reflections occur. 
The mast should also be reinforced 
with guys so that the antenna will not 
sway. At u.h.f., a swaying antenna will 
cause the picture contrast to vary. 
Technicians often refer to this as pic- 
ture breathing. 

In a series of articles which ran 
from January to June, 1949, in RADIO - 
ELECTRONICS the authors described how 
the direct television waves and the re- 
flected waves cause a series of high 
and low signal spots in both a vertical 
and horizontal plane. These were re- 
ferred to as space loops to indicate 
areas where signal intensity was high, 
and as space nodes for sections having 
low signal strength. Tests showed that 
a space loop occurred approximately 
each wavelength of distance along 
either a horizontal or vertical plane. 
This meant that if an antenna were 
shifted for a distance of one -half wave- 
length, the difference in reception could 
be increased from a point where the 
picture was snowy and weak to a point 
of high signal -to -noise ratio. 

At u.h.f., such space loop conditions 
are even more pronounced than at 
v.h.f. The effect is even more noticeable 
in locations where there are surround- 
ing buildings, hills, or other reflecting 
surfaces. This means that a lateral or 
vertical shift of the antenna can mean 
the difference between excellent re- 
ception and very poor reception. Thus, 
for weak signal areas it is extremely 
important that a preliminary test be 
made by shifting the antenna location 
along a horizontal plane or raising it 
up or down. 

If proper precautions are taken for 
installation, consistent u.h.f. reception 
is possible up to 50 miles from the 

station in areas of flat terrain. If the 
signal -to -noise ratio is reasonably good, 
the primary advantages of u.h.f. re- 
ception can be realized. These include 
freedom from static, ignition noise, or 
other types of impulse -noise interfer- 
ence. 

These advantages, however, are dif- 
ficult to achieve unless an outdoor an- 
tenna of considerable height is used. 
Many set owners have found that an 
indoor antenna will provide satisfactory 

Fig. 1- Figure -eight antenna pattern. 
reception in metropolitan areas where 
the u.h.f. station is nearby. The indoor 
antenna, however, is closer to noise 
sources than the outdoor type, and the 
signal -to -noise ratio is usually poor. 

In extensive tests with low antennas, 
the authors have found that cars 
traveling across the line of sight be- 
tween the receiver and transmitter af- 
fected the picture and caused consider- 
able variation in signal intensity. This 
was the case, even though signal 
strength was exceptionally high, be- 
cause the receiver was less than 10 
miles from the station. In most in- 
stances, the a.g.c. system was in- 
adequate to hold the signal level con- 
stant. 
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Antennas at u.h.f. 
Most broad -band v.h.f. antennas, such 

as biconicals, double -V types, and 
folded dipoles, can be used for u.h.f. 
reception. Such antennas, however, have 
numerous lobes when operated at fre- 
quencies substantially higher than those 
for which they are designed. 

Fig. 2- Antenna operating at frequen- 
cy nine times higher than fundamental. 

A channel 2 antenna, for instance, 
has a figure -eight pattern such as 
shown in Fig. 1 when it is operating 
on the lower v.h.f. channels. When 
used at the ultra -high frequencies it 
acts as a long -wire antenna. Fig. 2 
shows the multiple lobes present for 
a frequency nine times higher than the 
fundamental frequency. Thus, for u.h.f. 
channel 21 (512 -518 mc), four primary 
lobes are present, which would make 
orientation more critical. At the same 
time the additional lobes are more 
likely to create ghost reception by pick- 
ing up reflected signals. 

Even for v.h.f. reception, broad -band 
antennas have additional lobes in the 
higher channels. For this reason, bi- 
conical antennas are usually tilted for- 
ward so that the lobes combine into a 
unidirectional pattern. At the upper 
v.h.f. channels an antenna designed for 
channel 2 would also exhibit a clover- 
leaf pattern, but the lobes would not 
incline as much toward the antenna 
elements as shown in Fig. 2. As the 
frequency which is received becomes 
higher the lobes incline more and more 
toward the antenna elements. 

It is difficult to design a single an- 
tenna which has a unidirectional pat- 
tern for both v.h.f. and u.h.f. One ap- 
proach to this problem is the double -V 
type (Fig. 3). This antenna, has ad- 
justable elements so that the pattern 

17 

Fig. 3 -The double -V type antenna. 

can be adjusted to pick up stations pri- 
marily from one direction. The double -V 
types have two dipoles spaced a quarter 
wavelength apart which produce a uni- 
directional pattern for the v.h.f. sta- 
tions. As shown in Fig. 4, a sharp pick- 
up pattern is produced for the low u.h.f. 
stations when the antenna elements are 
tilted 60° apart, and a somewhat 
broader pattern is obtained for the high 
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u.h.f. channels. A 45° angle between 
elements is suitable for the upper u.h.f. 
channels, as indicated in Table I. This 
shows the relative db gain for this 
type of antenna over a matched dipole. 

TELEVISION 175 

antenna should be installed above an 
existing v.h.f. type. The antenna should 
be raised and lowered a few feet ex- 
perimentally to take advantage of space 
lobes. 

V.H.F. Channel Numbers U.H.F. 

2 3 4 5 6 7 8 9 10 II 12 13 14.35 36-55 55-83 

Ward 
U -VEE 

90° V's 2 1/2 2 I O 6 61/2 71/2 7V2 8 7V2 71/2 6' 7 
60° V's 2 I 0 I 2 5 51/2 51/2 6 6 61/2 6 10 12 - 
45° V's Not 9 12 recommended 

*Split-lobe Pattern. 

Table I- Relative db gain of double -V type antenna over matched dipole. 

The disadvantage of this type of an- 
tenna is that the gain for the low v.h.f. 
stations is poor. For areas where there 
are no low v.h.f. stations, or where such 
stations are close enough to produce a 
high signal, the antenna would be sat- 
isfactory. Because of its critical direc- 
tional characteristics a motor is 
required for orienting stations in scat- 
tered directions. Some split -lobe char- 
acteristics show up at the upper ultra- 
high frequencies, as shown by the 
dotted line pattern of Fig. 4. 

LO U F 90° HI UHF 401* 1#41/144. 
.,r ' ̀-1 í'. I r 

Fig. 4- Horizontal pattern for double -V 
antenna. Elements are tilted 60 °. 

For weak -signal u.h.f. areas the Yagi 
and corner -reflector types provide high 
gain with a sharp unidirectional pat- 
tern. As shown in Fig. 5, the screen 
acts as shield for signals arriving from 
the rear. The reflector screen also in- 
creases forward gain. Fig. 6 indicates 
the type of pattern such antennas pro- 
duce. It can be seen that the front -to- 
back ratio is excellent and the beam 
is narrower for the higher u.h.f. chan- 
nels. This type, as well as a Yagi 
antenna, is excellent for minimizing 
ghost reception. 

Installation hints 
Except in areas where the signal 

strength is exceptionally good, the u.h.f. 

Fig. 5 -The J FL u.h.f. corner reflector. 

Many technicians do not disturb the 
existing v.h.f. installation, but run a 
separate transmission line from the 
u.h.f. antenna to the receiver: the u.h.f. 
and v.h.f. types are attached to the 
u.h.f. converter, and most models auto- 
matically switch the proper antenna 
to the system as the selector knob is 
changed from v.h.f. to u.h.f. If the con- 
verter has no provisions for automatic 
antenna switching, a double -pole, 
double -throw switch can be. installed. 

A u.h.f. antenna should not be coupled 
LO UHF 360° HI UHF' 

90° 

Fig. 

70° 

6- Horizontal pattern for bow - 
tie antenna with corner reflector. 

directly to a v.h.f. type because it will 
result in severe loading. This will affect 
both antennas and will result in a de- 
crease in pickup from each. 

If a single transmission line is de- 
sired for both the u.h.f. and v.h.f. an- 
tennas, a coupler such as shown in Fig. 
7 can be used. The one shown uses a 

High low 

VHF VHF ßi1 

UHF 

Fig. 7- U.h.f.- v.h.f. antenna coupler. 

printed circuit. Others use more con- 
ventional wiring. Filter networks are 
used to isolate the various antenna 
systems to minimize interaction. 

Some couplers of this type also intro- 
duce losses to both the v.h.f. and u.h.f. 
antennas, and the technician should 
check one before buying them in 
quantity. END 
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76 I TELEVISION 

PICTURE TUBE 

REPLACEMENT 

GUIDE 

By E. W. SCOTT 

Bulb diameter Base 
or diagonal Over -all Ion trap diagram Anode 

Tube type (inches) length type Fig. No. connector Notes 

10 -inch glass round, 50° 
10BP4 1011/2 17% Double I Cavity 
10EP4 101/2 7% Double I Ball 
I OFP4 101 /2 17% None l Cavity 
IOMP4 101/2 17 Single 2 Cavity 
I OCP4 101/2 16% None I Ball 

10 -inch glass round, 50 °, electrostatic focus 
IODP4 101/2 17% None 5 Cavity 

121/2 -inch round. 50° 
B1034 29/16 7% /e Single 1 Cavity P 
2LP4 2'/ 6 8% Double I Cavity 
2TP4 2'/16 , 83/4 Double I Cavity 
2VP4 27/16 8 Single 2 Cavity 
2WP4 29/16 73/4 Single 7 Special 
2KP4 27/16 75/8 None I Cavity 
2QP4 27/16 71/2 Single I Ball 
2JP4 23/16 71/2 None I Ball d 
2RP4 216 71/2 Single I Ball d 
2CP4 21/16 8% None 3 Cavity a, b, c 

121/2 -inch glass round, 40 °, electrostatic focus 
12AP4 123/j6 253/8 None 4 Cap a, c 

14 -inch glass rectangular, 70° 
I4FP4 1313116 161/2 Single I Cavity a 
I4BP4 1311/16 1611/16 Double I Cavity 
14EP4 1311/16 1617/16 Double I Cavity 
I4CP4 ;1311/6 163/4 Single I Cavity 
14DP4 ;1311/16 163/4 Double I Cavity 

14 -inch glass rectangular, 70 °, h.v. electrostatic focus 
I4GP4 1221/32 173/16 Single 5 Cavity 

15 -inch glass round. 50° 
15CP4 15% 21% Double 1 Cavity a 

15 -inch glass round. 52° 
15EP4 I51/2o 224'18 Single 1 Cap 

15 -inch glass round, 57° 
15AP4 15% 207/e None 1 Ball a 
I5DP4 15% 207/e Single 1 Ball a 
81015 15% 207/e Single 1 Cavity k 

16 -inch glass round, 50 -60° 
16MP4 61 /e 213/4 Double Cavity 
16FP4 61 /e 211/4 Single Ball a 
161P4 61/ 20% Double Cavity 
I6LP4 57/8 221/4 Double Cavity f, g 
16CP4 57/e 211/3 Double Cavity a, f, g 
16HP4 We 211/4 Double Cavity f 
I6DP4 57 /e 20% Double Cavity a 

IN THE course of their daily labors, 
TV service technicians sometimes 
find it necessary to replace an ex- 
pensive, obsolete, or hard -to -get pic- 

ture tube with a different type. Parts 
distributors may find that a desired 
tube type is not included in the brand 
or brands that they have in stock, so 
they must be prepared to recommend 
a type that can be substituted with the 
least amount of work. This chart is 
designed to aid in making a wise selec- 
tion. Tubes are classified according to 
size, shape, diagonal deflection angle, 
and type of focusing. In each basic 
class, tubes are listed according to di- 
mensions, the largest one first. 

Whenever possible, the replacement 
type should be an improved type which 
will be more pleasing to the set owner. 
There are several different types of 
face plates: clear, grey (tinted), 
frosted, etched, aluminized, or combi- 
nations of types, with cylindrical or 
spherical surfaces. Grey and neutral - 
tint glass increases the apparent con- 
trast. Frosted and etched types reduce 
reflection of room light, and aluminized 
(metal- backed) types provide greater 

Bulb diameter Base 
or diagonal Over -all Ion trap diagram Anode 

Tube type (inches) length type Fig. No. connector Notes 

16 -inch glass rectangular. 70 °, I.v. electrostatic focus 
I6AEP4 171/8 191/6 Single 

16-inch glass rectangular, 70° 
6UP4 171/e 81/2 Single 
6TP4 16s/I6 We Single 
6QP4 I 61/8 91/8 Double 
6KP4 I61%. 83/4 Single 
6RP4 161/, 83/4 Single 
6XP4 161/e 8% Double 
6A B P4 161/, 8% Single 

16 -inch glass round, 70° 
I6ZP4 157/. 221/4 Double 
16WP4 157/e 17% Double 
16SP4 157/, 175/16 Single 
16YP4 15% 175/16 Single 
16VP4 15% 173/16 Single 

16 -inch metal round. 53° 
16AP4 157/. 225/16 Double 

16 -inch metal round, 60° 
I6EP4 157/8 19% Double 

16 -inch metal round, 70° 
I6GP4 157/8 1711/16 Single 

Cavity 

Cavity a 
Cavity 
Cavity a, e 
Cavity 
Cavity 
Cavity a 
Cavity t 

I Cavity h 

I Cavity a, h 
I Cavity h 
I Cavity h 
I Cavity a 

I Cone 

1 Cone 

I Cone a,i 

16 -inch glass round, 60 °, self -focus 
16ACP4 15% /B 207/8 Single 6 Cavity 

17 -inch glass rectangular, 70° 
7BP4 
7A P4 
7JP4 
7QP4 
7UP4 
7YP4 

7-inch 

6% 
6% 
6% 
6% 
63/4 

6% 

95 /e Single 
85/8 Single 
99/16 Single 
99/16 Single 
99/16 Single 
99/16 Single 

Cavity j 
Cavity 
Cavity 
Cavity m 
Cavity m 
Cavity m 

glass rectangular, 70 °, electrostatic focus 
7FP4 6% 95 /e Single 
7HP4 6% 99 /I6 Single 
7LP4 63/4 9'/16 Single 
7RP4 63/4 93/4 Single 
7VP4 6% 99/16 Single 
7KP4 6% 95 /e Single 
7SP4 65 /e 93/16 Single 

17 -inch metal rectangular, 70° 
17CP4 17 19 Single 

5 Cavity s 

5 Cavity r 
5 Cavity m, r 
5 Cavity r 
5 Cavity m, r 
6 Cavity t 
6 Cavity m, t 

I Cone a 

RADIO -ELECTRONICS 
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brightness. Tubes that are electrically 
and mechanically interchangeable can 
be substituted without regard to type 
of face -plate. A different mask must 
be used when cylindrical and spherical 
types are interchanged. 

Tubes of the same basic type are 
often available with several different 
types of face plates, which may be in- 
dicated by a suffix letter. As an exam- 
ple, the 17BP4 and 17BP4A have gray 
face -plates. The 17BP4B has a grey 
aluminized face -plate and the 17BP4C 
is grey frosted. Unfortunately the suf- 
fix letters have not been standardized, 
so they do not mean the same on all 
tube types. On the 17BP4A, the A in- 
dicates that this type has an external 
conductive coating while the basic type 
does not. In another type of tube, A 
may indicate that the face -plate is 
tinted and frosted. 

Last year there were only three 90° 
tubes: two 27 -inch rectangular and one 
30 -inch round. Now, there are a great 
many more. Replacement type 90° 
yokes and output transformers are 
available, so the technician can use 90° 
tubes in conversion jobs. However, he 

should approach this type of conver- 
sion with caution. Aside from the spe- 
cial yokes and transformers, 90° tubes 
require considerably more deflection 
power than 70° and smaller types. 

F {.3 

Bulb diameter Base 
or diagonal Over -all Ion trap diagram Anode 

Tube type (inches) length type Fig. No. connector Notes 

17 -inch metal rectangular, 70 °, electrostatic focus 
17GP4 17 18'/16 
17TP4 1613/16 IV/I6 

19 -inch glass round, 66° 
19FP4 187/8 22 
19DP4 
I9GP4 

183/ 211/2 

18r 21'/4 

19 -inch metal round, 66° 
19AP4 183/4 22 

19 -inch glass rectangular, 70° 
191 P4 185/8 2l3/16 
19QP4 18% 21'/4 
19EP4 171/4 211/2 

Single 5 Cone 
Single 5 Cone 

Double 
Double 
Single 

Single 1 

Single 
Single 
Double 

20 -inch glass round, 54° 
20BP4 203/8 283/4 None 

20 -inch glass rectangular. 70° 

20CP4 207/32 2113/16 Single 
20DP4 203/33 213/8 Single 

Cavity 
Cavity 
Cavity 

Cone 

I Cavity 
5 Cavity 
I Cavity 

Cap 

a, s 

a, r 

a 
e 
a 

a 

a 

I Cavity o, n 
I Cavity 

20 -inch glass rectangular, 70 °, electrostatic focus 
20M P4 
20H P4 

20LP4 
20FP4 
20G P4 

209/33 22'/8 
207/32 221/8 
20/32 22'/8 
20%2 22'/4 
2O/32 2214 

Single 
Single 
Single 
Single 
Single 

20 -inch glass rectangular, 70 °, self focus 
20JP4 20/32 22/8 Single 

21 -inch metal rectangular, 70° 

21DP4 
21 GP4 
21MP4 
2IAP4 

22% 
22% 
21 
203/4 

21 Single 
21 Single 
22% Single 
22% Single 

21 -inch glass rectangular, 70° 

21JP4 
2IFP4 
21 K P4 

21EP4 
2IZP4 
21WP4 
2 I W P4X 

21"/32 
2 1 "/3 2 

21/32 
21"A2 
213/32 
20% 
205/e 

231/2 
23% 
23% 
23% 
23% 
22% 
22'/4 

Internal 
Single 
Single 
Single 
Single 
Single 
Single 

5 Cavity 
5 Cavity 
5 Cavity 
5 Cavity 
5 Cavity 

6 Cavity 

5 
6 
5 

Cone 
Cone 
Cone 
Cone 

I Cavity 
5 Cavity 
6 Cavity 
I Cavity 
I Cavity 
I Cavity 
1 Cavity 

21 -inch glass rectangular, 70 °, electrostatic focus 

2IAFP4 2111/32 23 Single 
21XP4 20% 22'/4 Single 

21 -inch glass rectangular. 90° 
21AMP4 201/4 20 Single 
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S Cavity 
6 Cavity 

Cavity 

a, n, r 

a, n, s 

a, s 

a, t 
a, r 

m,r 
m, t 
o 

q 

a, r 

G 

Al 
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Above all, he must be sure that the 
set has enough reserve power and extra 
space for the paralleled horizontal out- 
put and damper tubes which may be 
necessary for conversion. END 

Fig.4 

FAA FOCUSING ELECTRODE 

P,G3 

Fì(.5 

G2 

G2 

GI en,FA 

Fi(.6 
H 

Bulb diameter Bose 
or diagonal Over -all Ion trap diagram Anode 

Tube type (inches) length type Fig. No. connector Notes 

21 -inch glass rectangular, 70 °. I.v. electrostatic focus 
21YP4 213/8 23% 

22 -inch metal round, 70° 
22AP4 24'/4 22r /e 

24 -inch metal round. 70° 
24AP4 241/8 247/16 

Single 5 Cavity 

Single I Cone 

Single I Cone 

24 -inch metal round, 70 °, I.v. electrostatic focus 
24BP4 241/4 247/6 Single 5 Cone 

24 -inch glass rectangular, 90° 

24CP4 24 211/4 Single 
24VP4 24 21'/8 Single I 

24XP4 24 21'/e Single 

Cavity 
Cavity 
Cavity 

24 -inch glass rectangular. 90 °, l.v. electrostatic focus 

24D P4 
24Q P4 
24TP4 

24 
24 
24 

21'/e 
21'/4 
211/e 

Single 
Single 
Single 

27 -inch metal rectangular, 90° 

27AP4 267/8 217/e Single 
27MP4 26% 223/16 Single 

27 -inch glass rectangular, 90° 

27EP4 
27G P4 

27LP4 
27N P4 
27RP4 

27 
27 
27 
27 
27 

233/32 
231/16 
2411/64 
23% 
23% 

30 -inch metal round, 90° 

30BP4 30/8 239/16 

Single 
Single 
Single 
Single 
Single 

5 

1 

Single I 

Cavity 
Cavity 
Cavity 

Cone 
Cone 

Cavity 
Cavity 
Cavity 
Cavity 
Cavity 

Cavity 

a 

a 

a 

a 

a 

a 
a 

a 

a -Tube has no exterior conductive coating. Add 500 -ee ef, high -voltage filter 
capacitor when using tube as replacement for type having exterior coating. 
When this type is replaced by tube having outside 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- Face -plate curvature has 20 -inch radius; all others in this group have 
40 -inch radius. 
e- Requires JETEC -RETMA type 106 focus coil; others in this group use type 
109 focus coil. 
f-Face -plate curvature has 56 -inch radius; others in this group have 27 -inch 
radius. g- Deflection angle is 50 °. The deflection angle for other tubes in this group 
is 60 °. 
h- Radius of face -plate curvature is 56 inches. i- Radius of face -plate curvature is 40 inches; all others in this group have 
27 -inch radius. j- 178P4 -A and B have outside conductive coatings: 17BP4 has not. 
k- Identical to I5DP4 except it has gray face -palate 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 12QP4 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 electrode. 
i-Self-focus tube. 
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CONVERTERS 

Manufacturer Model Channels 
Tubes, 

Crystals 
Tuning 
system Impedance 

Instal- 
lation 

Alliance Manufacturing Co. 
Alliance, Ohio 

C2 

AC80 

All 

All 

í1 -6AF4 
or 6T4 

11 -6CB6 
1 -1N72 

Tuned 
lines 

Spiral 
inductor 

300 

300 

Cab. 

Cab. 

The Astatic Co. 
Conneaut, Ohio 

CB -1 All' 1 -6T4Q 
1-6J6 
1 -6BQ7A 
1 -1N82 

Circular 
lines 

3002 Cab. 

Blonder -Tongue Labs., Inc. 
526 -536 North Avenue 
Westfield, N. J. 

BTU All 1 -6T4 
1-6AB4 
1 -1N72 

Circular 
line 

300 Cab. 

David Bogen Co., Inc. 
29 Ninth Ave. 
New York, N. Y. 

UCT -1 All 1 -6BZ7 
or 6BK7A 
1-6AF4 
or 6T4 
1-s 

Circular 
lines 

300 Cab. 

Allen D. Cardwell Mfg. Co. 
Plainville, Conn. 

ES -1 

ES -2 

All 1-6AF4 Prntd -ckt 300 
1-6CB6 lumped 
1 -1N72 constant 

(As above, Serviceman's Tuner for internal mounting) 

Cab. 

Electro- Voice, Inc. 
Buchanan, Mich. 

3300 All 1 -6AF4 
or 6T4 
1 -6BC5 
1-1N72 

Tuned 
lines 

300 Cab. 

General Electric Co. 
Electronics Park 
Syracuse, N. Y. 

UHF-103 Any 3 1-6AF4 
1 -6BK7A 
1 -1N72 

Turret 300 Int. 

General Instrument Corp. 
829 Newark Ave. 
Elizabeth, N. J. 

63 
and 
64 

All 1-6J6 
1-6CB6 
1-1N82 
1 -G7C 

Coaxial 
line 

300 Cab. 

Granco Products, Inc. 
36 -17 20th Ave. 
Long Island City, N. Y. 

LCU 

MTU 

All 

All 

1-6AF4 
1 -6CB6 
1 -1N82 

1 -6AF4 
1-6BQ7 
1 -1N82 

Cavity 
tuner 

Cavity 
tuner 

300 

300 

Cab. 

Cab. 

I.D.E.A., Inc. (Regency) 
7900 Pendleton Pike 
Indianapolis, Ind. 

RC -600 

RC -53 

All 

All 

1-6AF4 
1 -6BK7 
1 -1N72 

1-6AF4 
1 -TS-2 

1-6AF4 
or 6T4 
1 -6CB6 
1 -1N7ß 

Tuned 
lines 

Tuned 
lines 

300 

300 

:3 ou 

72 or 
300 

Cab. 

Cab. 

Cab. 

Cab. 

P. R. Mallory & Co., Inc. 
3029 E. Washington St. 
Indianapolis, Ind. 

TV -101 All Indue- 
tuner 

Lumped 
constants 

Radio Corporation of America 
RCA Victor Division 
Camden, N. J. 

U70 All 1-6AF4 
2-6CB6 
1 -1N82 
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Manufacturer Model 

RCA (continued) U2 

Note: U2 and UA have certain 
differences in input arrangement. 

Note: U1A has plug for 6ÁQ5; 
U1B for 6K6 -GT or 6V6; both 
get power from TV receiver. 

UA 

Tubes, 
Channels Crystals 

Any 4 1-GBQ7 
1-6CB6 
1 -CK710 

Any 2 1 -6BQ7A 
1 -6CB6 
1 -CK710 

U1A, U1B Any 1 1 -6AF4 
1 -CK710 

Radio Receptor Co., Inc. 
84 North Ninth St. 
Brooklyn, N. Y. 

C-1709-P All 1-6AF4 
1-6BQ7A 
1-1N82 

iEtfYf3101ffi79'°'. 

Tuning Instal - 
system Impedance lation 

Lumped 72 or Cab. 
constants 300 

Lumped 72 or Cab. 
constants 300 

Lumped 72 in; Rear 
constants 300 out 

Cavity 300 Cab. 
tuner 

Rex Electronics Corp. 
1351 East DeLoss St.; 
Indianapolis 3, Ind. 

UC-1 All 1-6AF4 Prntd -ckt 300 Cab. 
1 -6CB5 Tuned 
1 -1N72 lines 

Sutton Electric Co., Inc. 
426 West Short St. 
Lexington, Ky. 

2211 Alll 1-6AF4 
1-6J6 
1-1N82 

Circular 300 Cab. 
lines 

Transvision, Inc. UHF -1 
New Rochelle, N. Y. 

Any 1 1-6AF4 
1 -CK710 

Lumped 
constants 

75 in; 
300 out 

The Turner Company TV -3 
Cedar Rapids, Iowa 

All 1-6AF4 
1-6BZ7 
or 6BQ7A 
1-1N82 

Cavity 
tuner 

300 

Videon Electric Corp. 
222 East Ohio St. 
Indianapolis 4, Ind. 

C -232 
Savoy 

C -222 
Navarre 

All 1 -6AF4 
1-1N72 

All 1-6AF4 
1-6BC5 
1-1 N72 

Parallel 
lines 

Parallel 
lines 

300 

300 

Rear 

Cab. 

Cab. 

Cab. 

Walsco Electronics Corp. 2000 
3602 Crenshaw Blvd. 
Los Angeles, Calif. 
Notes: 'Booster on channels 2 -13; converter for u.h.f. 
channels. 

'U.h.f. input 300 ohms; v.h.f. output (and v.h.f an- 
tenna input) 300 or 75 ohms. 

'Gahagan, Inc. u.h.f. crystal. 
Converter output channels are 5 and 6 on most 
converters. The G -E UHF -I03 is designed for channel 

Imperial 
All 1-6AF4 

1 -6BK7A 
1 -1N82 

5 but adjustable for 6; Astatic will operate on 3, 4, 5, 
and 6, and the Videon can be adjusted to work on 
4 and 5 instead of 5 and 6. The I- channel Transvision 
UHF -I can be specified to receive a signal on any 
u.h.f. channel and convert it to any of the channels 
from 2 to 6. 

Turret 300 Cab. 

Practically all the converters are self -powered, 
with isolating power transformers and selenium or 
tube rectifiers (not included among tubes and 
crystals in the listing). The RCA UTA and UIB, as 
well as the Transvision UHF -I. take their power from 
the TV receiver. 

BOOSTERS 
Tuning 

Manufacturer Model Channels Tube(s) system Impedance 

David Bogen Co., Inc. 
29 Ninth Ave. 

UHB All 6ÁN4 Tuned 
cavity 

300 

New York, N. Y. 

Electro- Voice, Inc. 
Buchanan, Mich. 

3400 All 2-6AJ4 Parallel 
lines 

300 

Industrial Television Inc. IT-133A All 1-6AJ4 300 

369 Lexington Ave. 
Clifton, N. J. 

Tele -Matic Industries, Inc. UH-14-83 All 1 -6AJ4 5 3006 

One Joralemon St. 
Brooklyn, N. Y. 

Notes: 4Series- resonant circuit consisting of inductor 
and capacitor metallized on glass tubing, with 
silverplated slug tuning. 

'Input broad -band fixed tuning. Output high-0 
transmission line selective network. 

450- or 75 -ohm impedance available on request. 

JANUARY. 1954 

Explanation of terms: "Tubes and crystals" do not 
include those in power supplies. "Tuning system" gen- 
erally follows manufacturer's nomenclature. "Circu- 
lar lines" and "spiral tuner" may describe the same 
equipment; "tuned lines" may but is more likely to 

Instal - 
lation 

Cab. 

Cab. 

Cab. 

Cab. 

refer to straight parallel lines. "Impedance" is both 
input and output impedance unless otherwise noted. 
Abbreviations under "Installation" refer to con- 
verters or boosters in separate cabinet, mounted on 
rear of or inside the receiver. 
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80 I TELEVISION 

TV STATION LIST 
= Station shares time. 

Alabama 
WBKB Chicago 7 
WGN -TV Chicago 9 
WNBQ Chicago 5 WABT Birmingham 13 WTVP Decatur 17 WBRC -TV Birmingham 6 WEEK -TV Peoria 43 WALA -TV Mobile 10 WTVH -TV Peoria 19 WKAB -TV Mobile 48 WGEM -TV Quincy 10 WCOV -TV Montgomery 20 WREX -TV Rockford 13 
WTVO Rockford 39 
WHBF -TV Rock Island 4 
WICS Springfield 20 

Indiana 
WTTV Bloomington 10 
WFIE Evansville 62 
WKJG -TV Fort Wayne 33 
WFBM -TV Indianapolis 6 
WFAM -TV Lafayette 59 
WLBC -TV Muncie 49 
WRAY -TV Princeton 52 
WSBT -TV South Bend 34 

Iowa 
WOI -TV Ames 5 
KCRI -TV Cedar Rapids 9 California WMT -TV Cedar Rapids 2 
WOC -TV Davenport 6 
KGTV Des Moines 17 
KQTV Fort Dodge 21 
KVTV Sioux City 9 
KWWL -TV Waterloo 7 

Kansas 
KTVH Hutchinson 12 
KOAM -TV Pittsburg 7 
WIBW -TV Topeka 13 
KEDD -TV Wichita 16 

Kentucky 
WEHT Henderson 50 
WAVE -TV Louisville 3 
WHAS -TV Louisville II 
WKLO -TV Louisville 21 

Louisiana 
WAFB -TV Baton Rouge 28 

4 
KTAG -TV Lake Charles 25 
KFAZ Monroe 43 
KNOE -TV Monroe 8 
WDSU -TV New Orleans 6 
WJMR -TV New Orleans .., 61 

Colorado Maine 
KKTV Colorado Springs ..II WABI -TV Bangor 5 KRDO -TV Colorado Springs ..13 WPMT Portland 53 KBTV Denver 9 
KFEL -TV Denver 2 
KLZ -TV Denver 7 
KCSJ -TV Pueblo 5 
KDZA -TV Pueblo 3 

Alaska 
KFIA 

Arizona 
KTYL-TV 
KOOL-TV 
KOY-TV 
KPHO-TV 
KOPO-TV 
KVOA-TV 
KIVA 

Arkansas 
K FSA-TV 
KRTV 

Anchorage 2 

Meso (Phoenix) 12 
Phoenix 10 
Phoenix 10 
Phoenix 5 
Tucson 13 
Tucson 4 
Yuma II 

Fort Smith 22 
Little Rock 17 

KAFY-TV 
KERO-TV 
KHSL-TV 
KIEM-TV 
K1EO 
KMJ-TV 
KECA-TV 
KHI-TV 
KLAC-TV 
KNBH 
KNXT 
KTHE 
KTLA 
KTTV 
K M BY-TV 
KCCC-TV 
KSBW-TV 
KFM B-TV 
KFSD-TV 
KGO-TV 
KPIX 
KRON-TV 
KVEC-TV 
KEYT 
KCO K-TV 

Bakersfield 
Bakersfield 
Chico 
Eureka 
Fresno 
Fresno 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Monterey 
Sacramento 
Salinas 
San Diego 
San Diego 
San Francisco 
Son Francisco 
San Francisco 
San Luis Obispo.... 6 
Santa Barbara 3 
Tulare 27 

29 
IO 
12 
3 

47 
24 

7 
9 

13 
4 
2 

28 
5 

I 

8 
40 

8 
8 

10 
7 
5 

Connecticut 
WICC -TV Bridgeport 43 
W1(NB -TV New Britain 30 
WNHC -TV New Haven 8 
WATR -TV Waterbury 53 

Delaware 
WDEL -TV Wilmington 12 

District of Columbia 
WMAL -TV Washington 7 
WNBW Washington ._ 4 
WTOP -TV Washington 9 
WTTG Washington 5 

Florida 
WFTL -TV Fort Lauderdale 23 
WMBR -TV Jacksonville 4 
WTVJ Miami 4 
WEAR -TV Pensacola 3 
WPFA -TV Pensacola 15 
WSUN -TV St. Petersburg 38 Minnesota 
WIRK -TV W. Palm Beach 21 

Georgia 
WAGA -TV Atlanta 5 
WLWA Atlanta 8 
WSB -TV Atlanta 2 
WJBF -TV Augusta 6 
WDAK -TV Columbus 28 
WRBL -TV Columbus 4 
WETV Macon 47 
WMAZ -TV Macon 13 
WROM -TV Rome 9 

Hawaii 
KGMB -TV Honolulu 9 
KONA Honolulu li 
Idaho 
KIDO -TV Boise 7 
KBOI Meridian 

Illinois 
WCIA Champaign 
WBBM -TV Chicago 

Maryland 
WAAM Baltimore 13 
WBAL -TV Baltimore II 
WMAR -TV Baltimore 2 

Massachusetts 
WBZ -TV Boston 4 
WNAC -TV Boston 7 
WTAO -TV Cambridge 56 
WHYN -TV Holyoke 55 
WWLP Springfield 61 
WWOR -TV Worcester 14 

Michigan 
WPAG -TV Ann Arbor 20 
WBKZ -TV Battle Creek 64 
WW1 -TV Detroit 4 
WJBK -TV Detroit 2 
WXYZ -TV Detroit 7 
WTAC -TV Flint 16 
WOOD -TV Grand Rapids 7 
WKZO -TV Kalamazoo 3 
WILS -TV Lansing 54 
W11M -TV Lansing 6 
WKNX -TV Saginaw 57 

KMMT Austin 6 
WFTV Duluth 38 
KSTP -TV Minneapolis - St. Paul 5 
WCCO -TV Minneapolis 4 
WTCN -TV Minneapolis II 
KROC Rochester 10 
WMIN -TV' St. Paul 11 

Mississippi 
WJTV Jackson 25 
WTOK -TV Meridian II 
Missouri 
KACY 
K H QA-TV 
KC M O-TV 
KCTY 
K M BC-TV' 
W D A F-TV 

2 WHO-TV' 
KFEQ-TV 
KSD-TV 

3 KSTM-TV 
! WTVI 

Festus -St. Louis 14 
Hannibal 7 
Kansas City 5 WFBG -TV Altoona 
Kansas City 25 WLEV -TV Bethlehem 
Kansas City 9 WCHA -TV Chambersburg 
Kansas City 4 WGLV Easton 
Kansas City 9 WICU Erie 
St. Joseph 2 WHP -TV Harrisburg 
St. Louis 5 WTPA Harrisburg 
St. Louis 36 WARD -TV Johnstown 
St. Louis - Belleville 54 WJAC -TV Johnstown 

as of November 23, 1953 
KITS -TV Springfield 10 
KYTV Springfield 3 

Montana 
KOOK -TV Billings 2 
KOPR -TV Butte 4 
KXLF -TV Butte 6 

Nebraska 
KFOR -TV Lincoln 10 
KOLN -TV Lincoln 12 
KMTV Omaha 3 
WOW -TV Omaha 6 

Nevada 
KLAS -TV Las Vegas 8 
KZTV Reno 8 

New Jersey 
WFPG -TV Atlantic City 46 
WATV Newark 13 

New Mexico 
KGGM -TV Albuquerque 13 
KOAT -TV Albuquerque 7 
KOB -TV Albuquerque 4 
KSWS -TV Roswell 8 

New York 
WROW -TV Albany 41 
WNBF -TV Binghamton 12 
WBEN -TV Buffalo 4 
WBES -TV Buffalo 59 
WBUF -TV Buffalo 17 
WELT -TV Elmira 18 
WTVE Elmira 24 
WABC -TV New York 7 
WABD New York 5 
WCBS -TV New York 2 
WNBT New York 4 
WOR -TV New York 9 
WP IX New York II 
WHAM -TV Rochester 6 
WHEC -TV Rochester 10 
WVET -TV Rochester 10 
WRGB Schenectady 4 
WHEN Syracuse 8 
WSYR -TV Syracuse 3 
WKTV Utica 13 

North Carolina 
WISE -TV Asheville 62 
WBTV Charlotte 3 
WFMY -TV Greensboro 2 
WNAO -TV Raleigh 28 
WSJS -TV Winston -Salem 12 

WTOB -TV Winston -Salem 26 

North Dakota 
WDAY -TV Fargo 6 
KCJB -TV Minot 13 

Ohio 
WAKR -TV Akron 49 
WICA -TV Ashtabula 15 
WCPO -TV Cincinnati 9 
WKRC -TV Cincinnati 12 
WLWT Cincinnati 5 
WEWS Cleveland 5 
WNBK Cleveland 4 
WXEL Cleveland 9 
WONS -TV Lo,umous IO 
WLWC Columbus 4 
WTVN Columbus 6 
WHIO -TV Dayton 7 
WIFE Dayton 22 
WLWD Dayton 2 
WLOK -TV Lima 73 
WSPD -TV Toledo 13 
WFMJ -TY Youngstown 73 
WKBN -TV Youngstown 27 
WHIZ -TV Zanesville 50 

Oklahoma 
KSWO -TV Lawton 7 
KLPR -TV Oklahoma City 19 

KTVQ Oklahoma City 25 
WKY -TV Oklahoma City 4 
KCEB Tulsa 23 
KOTV Tulsa 6 

Oregon 
KBES -TV Medford 5 
KOIN -TV Portland 6 
KPTV Portland 27 

Pennsylvania 
IO 
51 

46 WBAY -TV Green Bay 2 
57 WKOW -TV Madison 27 
12 WMTV Madison 33 
55 WCAN -TV Milwaukee 25 
71 WOKY -TV Milwaukee 19 
56 WTMJ -TV Milwaukee 4 
6 WOSH -TV Oshkosh 48 

WGAL -TV Lancaster 8 
WLBR -TV Lebanon 15 
WKST -TV New Castle 45 
WCAU -TV Philadelphia IO 
WFIL -TV Philadelphia 6 
WPTZ Philadelphia 3 
WDTV Pittsburgh 2 
WENS Pittsburgh 16 
WKJF -TV Pittsburgh 53 
WEEU -TV Reading 33 
WHUM -TV Reading 61 
WGBI -TV Scranton 22 
WTVU Scranton 73 
WBRE -TV Wilkes -Barre 28 
WILK -TV Wilkes -Barre 34 
WNOW -TV York 49 
WSBA -TV York 43 

Rhode Island 
WJAR -TV Providence IO 

South Carolina 
WCSC -TV Charleston 5 
WCOS -TV Columbia 75 
WIS -TV Columbia IO 
WNOK -TV Columbia 67 
WGVL Greenville 23' 

South Dakota 
KELO -TV Sioux Falls Il 
Tennessee 
WJHL -TV Johnson City II 
WROL -TV Knoxville 6 
WTSK Knoxville 26 
WHBQ -TV Memphis 13 
WMCT Memphis 5 
WSIX -TV Nashville 8 
WSM -TV Nashville 4 

Texas 
KRBC -TV Abilene 9 
KFDA -TV Amarillo 10 
KGNC -TV Amarillo 4 
KTBC -TV Austin 7 
KRLD -TV Dallas 4 
WFAA -TV Dallas 8 
KROD -TV El Paso 4 
KTSM -TV El Paso 9 
WBAP -TV Fort Worth 5 
KGUL -TV Galveston II 
KGBS -TV Harlingen 4 
KNUZ -TV Houston 39 
KPRC -TV Houston 2 
KUHT Houston 8 
KTVE Longview 32 
KCBD -TV Lubbock II 
KDUB -TV Lubbock 13 
KTXL -TV San Angelo 8 
KEYL San Antonio 5 
WOAI -TV San Antonio 4 
KCEN -TV Temple 6 
KCMC -TV Texarkana 6 
KETX Tyler 19 
KANG -TV Waco 34 
KFDX -TV Wichita Falls 3 
KWFT -TV Wichita Falls 6 

Utah 
KDYL -TV 'alt Lake City 4 
KSL -TV Salt Lake City 5 

Virginia 
WVEC -TV Hampton -Norfolk IS 
WSVA -TV Harrisonburg 3 
WLVA -TV Lynchburg 13 
WACH Newport News 33 
WTAR -TV Norfolk 4 
WTOV -TV Norfolk 27 
WTAP Parkersburg 15 

WTVR Richmond 6 
WSLS -TV Roanoke 10 

Washington 
KVOS -TV Bellingham 12 
KING -TV Seattle 5 
KOMO -TV Seattle 4 
KHO -TV Spokane 6 
KXLY -TV Spokane 4 
KMO -TV Tacoma 13 
KTNT -TV Tacoma II 
KIMA -TV Yakima 29 

West Virginia 
WKNA -TV Charleston 49 
WSAZ -TV Huntington 3 
WTAP Parkersburg 15 
WTRF -TV Wheeling 7 

Wisconsin 

RADIO -ELECTRONICS 
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There is a steady and constant 
demand by readers for TV set 

schematics. While we cannot ac- 

cede to all these requests without 

devoting the whole magazine to 

the task, the following pages are 
intended to meet the demand in 

the most efficient way. We have 

checked with the more popular 
manufacturers as to their most 
widely sold receivers. and are pre- 
senting the diagrams of these sets 

as those which the service techni- 

cian is most likely to meet during 
the next year or two. 

After alloting space for a group 
of schematics, it was discovered 

that -to be readable enough to be 

really useful -it would be neces- 

sary to print most of them across 
two pages. Therefore a number 
have been left over and this sec- 

tion will be repeated during the 
next few months. One or two dia- 

grams presented special problems, 
and two were accompanied with 

excellent articles on the receiver 
and its servicing. These will also 

appear in future "Most Useful 
Schematic" sections. or as sepa- 

rate articles. 

JANUARY, 1954 
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Direction of arrows at controls indi- 

cates clockwise rotation. 

4R 
152 

7011 1 

? 124 A 
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RISI 
390 K 
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50o K 
AG 
CONTR. 
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680 K 

e 

C147 
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! 

C174Á `68 
10 -160 
NOR. 

LOCKING C17S 
RANGE 

R196 

75óNOR. LD 

CD=T 
RISS 

R. 
680. 

All voltages measured with Volt - Antenna input impedance: 
Ohmyst and with no signal input. Volt- U.h.f. -300 ohms balanced. ages should hold within ±20 %a with a V.h.f. -300 ohms balanced. 
117 -volt a.c. supply. 

Picture i.f. carrier -45.75 mc. 
Sound i.f. carrier -41.25 me. 
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Function switch S101 front and rear, 
viewed from front with control shaft in 
maximum counterclockwise position 
(No. 1). 
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f271V. 101.6 

i 4 
LIn éáiiL - INññ«y 

h7VAC 
270V. y 

C119A CI17A SUPPLY 
6OMP. 100MF. 

5102 

Video response to 3.5 mc. 
TV r.f. range: 

70 u.h.f. channels -470 -890 me. 
12 v.h.f. channels -54 -88 mc, 
174 -216 mc. 
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84 1 

TELEVISION -- 
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TV and Radio Chassis 

6BA6 
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88 I TELEVISION 

30 EDa 

ZENITH Chassis 19L26 -19L28 

<ar163 (AILE -- OSC1 ViM`E EEO rcY1 
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6BK7 
R.F. 

J7(pw eQ Vrr 
v CoN odKE 

i 
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a zso V 
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GVHrrE, T MO ÓOO o# 

q2 ra5 G«x 
S,01 AP/PS 

All voltages measured from chas- 
sis to points indicated; all are d.c. 
unless otherwise specified. 

All d.c. voltages to be measured 
with v.t.v.m. with 11- megohm input 
resistance. 

All voltages measured with no 
signal present; normal setting of 
controls; channel selector set to 2 
unless otherwise specified. 

0 
wi 

SB 

10% 

Cas 

oaz 

ot 

VI 
1/2 6A07GT 

A.F.C. 
1 /2V6A07GT 

HORIZ 
CONTROL 

2 M{ 

All capacitor values in microfar- Cathode -ray tube second anode 
voltage to be measured with electro- 
static or with 20,000 ohm -per -volt 
high voltage meter. 

ads unless otherwise specified. 

Resistance measurements shown 
with coils disconnected from circuit. Arrows on potentiometers indicate 

clockwise rotation. 

Coil resistances not given are Circled letters indicate alignment 
under one ohm. and test points. 
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19L30- 19L33 -19L34 

V4 
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SI,S2 GANGED, ON UHF MOUNTING BRACKET, 
IN UHF POSITION 

JANUARY, 1954 

1.7 

6BK7A 
IF AWL 

6 
47K 

NOTE ON MODEL 19120.11130 19U33 CN99SIS 
745 63. 2777 BECOMES 7% 
63 -2111. V19 17LP BECOMES 21,4. 

P,OT E LIGNT USED ONLY ONLY ON 9129.191.211 
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2 
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90 I TELEVISION 

Emerson Chassis 1201856, 120190 -D, 
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120191 -D, 120192 -B,D 
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FIGURE 18 
SCHEMATIC DIAGRAM 

CHASSIS 
1 20185 - 43,120190-D, 
120191-D.120192-13.D 

047 

R-26 
6100 

R-30 
470K 

C-23 7Yr 
PON 
9L.r. 

ov ro uov 

112 
435V Y4x -`/, Ex 

150 

L- II 

0 O 3.30 6E1 
C -25 UN 

000 MN 
R -24 1-.. 
1500 

CONTRAST 
CONTROL - 

IME 
23 

G 

C2= + 
10 47 

0/ R-P 

R-2. 
TOR 

BOT TOY VIEW 
OF SOCKET 

R -27 
2004 

MIGHT MESS 
CONTROL 

01500. +2250. 

TOTS LS 

C-53 .0047 

To. 

' V-13 6SN7GT 

C-34 

NORIZ. OSCILLATOR 

C-52 
220 
MMF 

R-72 
47K 

C-57 
1 .001 

TO -13V. 

2254. HORIZONTAL 
Ou TROT 

V -14 
6806 GT 

RION VOLTAGE 
RECTIFIER 

V -IS 
183 GT 

C-SI 
5001114F 

N0412 NOLD 

A -71 CONTROL 
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JANUARY, 1964 

-2 VERT OUTPUT 

V -I9 
61V6 GT 

ro. To T. 

330 

M1/ 
CENTERING / 

UNIT 

o 
m 

21 YP4 
FOR CHASSIS 

120192.0 

21MP4 
FOR CHASSIS 

20105.8,12010 - 

= 17LP4 
FOR CHASSIS 

m1120190.O,120191-0 

`` C 61 AND R-E4 
IN cHasms 

120190-D 
120191-D 
120192 

RAN 
IOOK 

NIN V. T 

LESO 

2250 

,M IOOST[D ! 65v 
C1O 

WI 

X-6 P-6 
P-0> 
0200 

0 15.00 VOLTE 
201. -11 

Izol42.1 ze.o 
300 ROLAS 
12040'0 

V-IS 
x-5 P-5 

6W4 OT \/ 
NORIZONTAL SoCKETS ;-5,X4 

16 0U TGE 
P- 

CHASSIS 12019 0N5'E 0 
20191'0 

DEFLECTION YOKE 

piïs 1 L-1E 
é01900 1 HOR Z 

1 o19r0.1 cmLs 

C 

Mr 

IS 
CI. OF YELLOW 
PR.> ON TORS 
WINE TO 1114TCR 
TALLOW PAINT 

FO xf RT TO 
AT A-5 

OR PROPER 
POLARITY 

4444\\ ° C°ONiEflt 
eolsoo 
l0,910 

L17 1 Np40N 
VERT 

LS 
1 15f,E 

col éöli°ó 
-..v T 

C-75 
100 

R-M>< 

MEO - 

1 woow 
cNsvs 

i2iit°-D 
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6 -E Model S-21C225-B TV Receiver 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


93 

TRAIN FASTER TRAIN BETTER TRAIN EASIER 
IN 10 MONTHS -OR LESS -FOR 

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

I SEND YOU 
18 BIG KITS 
et Radio -eevlalon parte and equipment. 
Muck of ycor training will be actual construc- 
t:on and e,çerlmentation ... the kind of truly 
FRADTIC'L Instruction that prepares you 
for your Rsib- Television Career. 

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

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

or even less! No monthly payment contract to sign -thus NO RISK Co 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, akP .s.!=''erry Start your own profitable Radio -Television shop ... or accept a good pay - 
Sp y of Rad,o 

dewy ing job. I have trained hundreds of successful Radio-Television technicians 
during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts -FREE! 

YOU BUILD the Television set and 
the powrzfLl superhet radio receiver shown 
above. II' ADDITION to the other test units 
shown hew (many are not shown because of 
lac: of since). All equipment I send you Is 
YCURS 'TO KEEP. 

IANUARY, 1954 

Valuable Equipment Included 
With Training 

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

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

Earn Extra Money While You Learn! 

All your 1C months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present jot 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 to in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio -Television training 

SPRAYBERRY ACADEMY OF RADIO Dept 20- E,Chic goó In. 
MAIL COUPON 

TODAY! 
NO OBLIGATION 

1 invite you te pt all facts - 
r, RAD 0-TELEVISION G S 

wart you to have ALL the facts about 
my new 10-MONTR Radlo-Televlslon Training -without cost! Ruai coupon for my three big Radio- 

Television books: How to Make Money In Radio- 
Television." PLUS toy new Ilustrated Television Bul- 
letin PLUS an actua sample Sprayberry Lessen -ALL 
FREE. No obligaticn sal no salesman will Call. Mau 
coupon NOWT 

r 7 

SPRAYBERRY ACADEMY OF RADIO, Dept. 2'.0 -E 
ill North Canai St., Chicago 6, 111. 

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

Name Age 

Address 

City Zone State 
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geaZVize 

IMPEDANCE 
BRIDGE KIT 

MODEL IB -2 

s595° 
SHIPPING WT. 

15 LBS. 

Another new, outstanding instrument design so typically character- 
istic of Heathkit operation in producing high quality instrument kits 
at the lowest possible price. A new, improved model Impedance 
Bridge kit featuring modern cabinet styling, with slanted panel for 
convenience of operation and interpretation of scales at a $10.00 
price reduction over the preceding model. Built -in adjustable phase 
shift oscillator and amplifier with all tubes of the battery operated 
type completely eliminates warm -up time. The instrument is en- 
tirely AC line operated. No bothersome battery replacements. 

The Heathkit IB -2 Impedance Bridge Kit actually represents 
four instruments in one compact unit. The Wheatstone Bridge for 
resistance measurements, the Capacity Comparison Bridge for capa- 
city measurements, Maxwell Bridge for low Q, and Hay Bridge for 
high Q inductance measurements. Read Q, D, DQ all on one dial 
thereby eliminating possible confusion due to the incorrect dial 
reference or adjustment. Only one set of instrument terminals nec- 

AUDIO WATTMETER 
KIT o 

MODEL AW -1 

$295? 
SHIPPING WT. 

6 LBS. 

A new Heathkit design for the au- 
dio engineer, serious hi fi enthu- 
siast, recording studio, or broad- 

.cast station; the Heathkit Audio 
Wattmeter Kit. This specialized 
instrument instantly indicates the 
output level of the equipment 
under test without requiring the 
use of external load resistors. All 
readings are taken directly from 
the calibrated scales of a 41/2" 
200 microampere Simpson meter. 

The Heathkit Audio Wattmeter 
features five full scale power meas- 

urement ranges from 5 milliwatts up to 50 watts with db ranges of 
-15 db to +48 db. The instrument has a power measurement 
rating of 25 watts continuous and 50 watts maximum for inter- 
mittent operation. Non -inductive resistance load impedances of 4, 
8, 16, and 600 ohms are provided through a panel impedance 
selector switch. Frequency effect is negligible from 10 cycles to 250 
kc. A conventional VTVM circuit utilizes a 12AU7 twin triode tube. 
The meter bridge circuit uses four germanium diodes for good line- 
arity. 

With the Heathkit AW-1 desired information can be obtained 
instantly and conveniently without bothering with the irksome setups 
and calculations usually required. Useful for power curve measure- 
ments, frequency response checks, monitoring indicator, etc. Con- 
venient calibration directly from 110 volt AC line source. This new 
instrument will help to supply the answers to your audio operating 
or power output problems. 

7earcvted 
Simpson 100 -0 -100 microampere 
meter. 
Completely AC operated. 
Built -in phase shift generator and 
amplifier. 
Battery type tubes, no warm -up 
required. 
Newly designed two section CRL 
dial. 
Single knob D, Q, and DQ functions. 
Special impedance matching trans- 
former. 
New modern cabinet styling.. 
1/2% precision resistors and silver 
mica condensers. 

essary for any measurement function. Panel provisions provided for 
external generator use. 

A newly designed two section CRL dial provides ten separate 
"units" switch settings with an accuracy of .5%. Fractions of units 
are read on a continuously variable calibrated wire -wound control. 
A special minimum capacity, shielded, balanced impedance snatch- 
ing transformer between the generator and the bridge. The correct 
impedance match is automatically switch selected to provide con- 
stant load operation of the generator circuit. The instrument uses 
1/2% precision resistors and condensers in all measurement circuits. 

The new Heathkit IB -2 provides outstanding design features not 
found in any other kit instrument. The single low price includes the 
power supply, generator, and amplifier stages. No need to purchase 
separate instrument accessories in order to obtain the type of oper- 
ation desired. 

qiCar44et 
L A B O R A T O R Y 

GENERATOR KIT 
MODEL LG -1 

$395,0 
SHIP. WT. 

16 LBS. 

¿s Another welcome 
new addition to 

e, the popular line of Heathkit 
instruments, the Heathkit Lab- 
oratory Generator. Specifically 
designed for flexibility of operation, accuracy and versatility 
beyond the performance level provided by the conventional 
service type generator. Frequency coverage of the Colpitts 

o oscillator is 150kc to 30mc in five convenient ranges with 
provisions for internal or external modulation up to 50%, 
and .1 volt RF output throughout the frequency range. Panel 

® mounted 200 microampere Simpson meter for RF "set refer- 
eence level" to provide relative indication of RF output. In- 

dividually shielded oscillator and shielded variable and step 
attenuator provide flexible control of RF output. 

The circuit features a 6AF4 high frequency oscillator, a 
e 6ÁV5 amplifier with grid modulation, 12AU7 400 cycle 
® oscillator and modulator, OB2 voltage regulator tube, and 

a selenium rectifier for the transformer operated power supply. 
e The smart professional instrument appearance and over -all 

flexibility of operation will prove a decided asset to any in- 
e dustrial or educational laboratory. The Heathkit Laboratory 

Generator sets a new level of operation, far superior to any 
e instrument in this price classification. 

e 

s 
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New 5UP1 CR tube 

Re -trace blanking 

Voltage regulation 

Extended band width 

Peak -to -peak calibrating provisions 

Good square wave response 

Astigmatism control 

New heavy duty shielded power 
transformer 

Announcing the latest addition to a brilliant series of Heathkit Oscillo. 
scopes, the new Model O -9. This outstanding instrument incorporates all 
of the features developed and proven in the production of well over 
50,000 kits, in addition to a host of many new design features for truly 
outstanding performance. This new scope features a brand new (no sur- 
plus) commercially available 5UP1 cathode ray tube for fine focusing, 
high intensity, and freedom from halation. The 5" CR tube is the stand- 
ard size for design and industrial laboratories, development engineers, 
and service men. The only size CR tube offering a wide range of types, 
colors, phosphors, and persistence. The answer to good oscilloscope per- 
formance lies in improved basic design and operating characteristics, and 
not in the use of larger CR tubes. 
VERTICAL AMPLIFIER -New extended band width vertical amplifier 
with sensitivity of .025 volts per inch, down 3 db at 2 mc, down only 
5t/2 db at 3 mc. Three step vertical input attenuator, quality ceramic 
variable capacitors for proper input compensation, provisions for cali- 
brated 1 volt peak -to -peak reference, with calibrated screen for direct 
reading of TV pulses. 

va 

HORIZONTAL AMPLI- 
FIER - New input se- 
lector switch provides choice of hori- 
zontal input, 60 cycle sweep input, line sync, internal sync, and external 
sync. Expanded horizontal sweep produces sweep width several times the 
cathode ray tube diameter. New blanking amplifier for complete retrace 
blanking and new phasing control. 
POWER SUPPLY - New high voltage power supply and filtering cir- 
cuit for really fine hairline focusing. New heavy duty power transformer 
with adequate operating reserve. Voltage regulated supply for both vertical 
and horizontal amplifiers for absolutely rock steady traces and complete 
freedom from bounce and jitter due to line vatiations. 

The acid test of any oscilloscope operation is the ability to reproduce 
high frequency square waves and the new Heathkit O.9 will faithfully re- 
produce square waves up to 500 kc. This is the ideal all around, general 
purpose oscilloscope for educational and industrial use, radio and TV serv- 
icing, and any other type of work requiring the instantaneous reproduction 
and observation of actual wave forms and other electrical phenomena. 

NO. 342 
$350 SHIP. WT. 

1 LB. 

.qeat¢it LOW CAPACITY 
PROBE KIT 

Oscilloscope investigation of high frequency, 
high impedance, or broad bandwidth circuits 
encountered in television work requires the 
use of a low capacity probe to prevent loss of 
gain, distortion, or false service information. 
The Heathkit Low Capacity Probe features 
a variable capacitor to provide the necessary 
degree of instrument impedance matching. 
New probe styling with bright polished alu- 
minum housing and polystyrene probe ends. 

VOLTAGE CALIBRATOR KIT 

MODEL VC -2 

$1150 
SHIPPING WT. 

4 LBS. 

The Heathkit Voltage Calibra- 
tor provides a convenient meth- 
od of making peak -to -peak volt- 
age measurements with an os- 
cilloscope by establishing a re- 
lationship on a comparison ba- p 
sis between the amplitude of an 
unknown wave shape and the - 
known output of the voltage 
calibrator. Peak -to -peak voltage 
values are read directly on the 
calibrated panel scales. To off- 
set line voltage supply irregu- ö 
larities, the instrument features o 
a voltage regulator tube. o 

With the Heathkit Voltage Cali- t 

brator, it is possible to measure all o 

types of complex wave forms within 
a voltage range of .01 to 100 volts 0 
peak -to -peak. A convenient "signal" o 
position on the panel switch by-passes o 
the calibrator completely and the sig- o 
nal is applied to the oscilloscope in- o 
put thereby eliminating the necessity 
for transferring test leads. O 

ti 
0 
o 
o 
0 
0 

NO. 337-B 

$350 
SHIP. WT. 1 LB. 

' featitizet 
SCOPE DEMODULATOR 

PROBE KIT 
In applications such as trouble shooting or 
aligning TV, RF, IF, and video stages, the 
frequency ranges encountered require demod- 
ulation of signals before oscilloscope presen- 
tation. The newly -styled Heathkit Demodula- 
tor Probe in polished aluminum housing will 
fulfill this function and readily prove its 
value as an oscilloscope service accessory. De- 
tailed assembly sheet provided, including in- 
structions for probe operation. 

geadie 
ELECTRONIC SWITCH 

KIT 
The bask function of the Heathkit S -2 
Electronic Switch Kit is to permit simul- 
taneous oscilloscope observation of two 
separate traces which can be either sepa- 
rated or superimposed for individual 
study. A typical example would be ob- 
servation of a signal as it appears at both 
the input and output stages of an ampli- 
fier. It will also serve as a square wave 
generator over the range of switching fre- 
quencies. often providing the necessary 
wave form response information without 
incurring the expense of an additional 
instrument. 

Continuously variable switching rates 
in three ranges from less than 10 cps to 
over 2,000 cps. Individual controls for 
each input channel and a positioning con- 
trol. The five tube transformer operated 
circuit utilizes two 6SJ7, two 6SN7, and 
one 6X5 tubes. Buy this kit and enjoy 
increased versatility of operation from 
your oscilloscope. 

MODEL S -2 

$235° 
SHIP. WT- 11 LBS. 
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The beautiful Heathkit Model 
V -6 VTVM, the world's largest 
selling kit instrument, now 

offers many outstanding new features in addition to retaining all of 
the refinements developed and proven in the production of over 
100,000 VTVM's. This is the basic measuring instrument for every 
branch of electronics. Easily meets all requirements for accuracy, 
stability, sensitivity, convenience of ranges, meter readability, and 
modern styling. It will accurately measure DC voltages, AC voltages, 
offers tremendous ohmmeter range coverage, and a complete db 
scale for a total of 35 meter ranges. 

New 11/2 volt full scale low range provides well over 21/4" of 
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges 
0 -1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0 -1.5, 
5, 15, 50, 150, 500, 1.500 ( 1,000 v °Its maximum). Scv cn ohm- tßä 

ieer ff4 tf 30,000 VOLT DC 

PROBE KIT 
For TV service work or any similar application where the measurement of high DC voltage is required, the Heathkit Model 336 High Voltage' 
Probe Kit will prove invaluable. A precision multiplier resistor mounted inside the two- color, sleek, plastic probe body provides a multipli- 
cation factor of 100 on the DC ranges. 
of the Heathkit 11 megohm VTVM. 
The entire kit includes precision resis- 
tor, two -color plastic probe, tip con- nector spring, test lead, phone plug 
panel connector, and complete assembly 
instructiu ns. 

u 
o 
® 
o 
ß 
e 
e 
e 
o 
o 

$450 0 
o 

SHIP. WT. 

2 LBS. 

No. 338 -B YIeel,a2Gt PEAK -TO -PEAK. 

PROBE KIT 
Now read peak -to -peak voltages on the DC 

scales of the Heathkit 11 megohm VTVM. 
Readings can be directly made from the VTVM 
scale without involved calculations. Measure- 
ments over the frequency range of 5 kc to 5 
mc. Use this probe to extend the usefulness 
of your VTVM in radio and TV service work.. 
The Peak -to -Peak Probe Kit features the new 
polished aluminum housing with two -color 
polystyrene probe ends. Detailed assembly sheet 

SHIP. WT. 2 LBS. including instructions for probe operation. 

$550 

7eateetCd 

V New 1,2 volt full scale low range 

V 1,500 volt upper limit DC range 

Increased accuracy through 50% 
greater scale coverage 

High impedance 11 megohm input 

V Center scale zero adjust 

V Polarity reversal switch 

V 1°.ó precision resistors 

V Clearly marked db scales 

meter ranges from .1 ohm to 1,000 megohms. For added conven- 
ience a DC polarity reversing switch and a center scale zero adjust -. 
ment for FM alignment. 

The smartly styled, compact, sturdy, formed aluminum cabinet 
is finished in an attractive gray crackle exterior. The beautiful two - 
color, durable, infra -red, baked enamel panel further adds to the 
over -all professional appearance. 

Top quality components used throughout. 1% precision resistors - silver contact range and selector switches - selenium rectifier - 
transformer operated power supply. Individual calibration on both 
AC and DC for maximum accuracy. DE scale printed in red for easy 
identification, all other scales a sharp, crisp black for easy reading. 
A variety of accessory probes shown on this page still add further 
t) 15Ui -a11 instrument usefulness. 

, 

Wear' RF 

PROBE KIT 
The Heathkit RF Probe used in conjunction with any 11 megohm VTVM will permit RF meas- 
urements up to 250 mc, 10 %.A useful, con- venient accessory for those occasions when RF measurements are desired. The RF probe body 
is housed in the new, smartly- styled polished 
aluminum probe body featuring two-color poly- 
styrene probe ends and a low capacity flexible shielded test lead. The kit is complete with all necessary material and a detailed assembly sheet as well as instructions for probe operation. 

No. 309 -B 

$350 
SHIP. WT. 2 LBS. 

afea- tl4Ct AC VACUUM TUBE 

VOLTMETER KIT 
MODEL AV -2 

s29° 
SHIPPING WT. 

5 LBS. 

The new Heathkit AC VTVM 
that makes possible those sensi- 
Live AC measurements required 
by laboratories, audio enthusi- 
acts, and experimenters. Especi- 
ally useful for hum investiga- 
tion, sensitive null detection, 

t phono pick -up output measure- s ments, making frequency g f q uen cy response runs, gain measurements, 
o ripple voltage checks, etc. Low level measurements are easy 

to make because of the complete voltage coverage of the 
es instrument and the one knob operation. 

The large 200 microampere Simpson meter has clearly 
o marked and easy to read meter scales. Ten voltage ranges 
e covering from .01 rms full scale to 300 volts rms full scale, 
e with frequency response ± 

1 db from 20 cycles to 50,000 
e` cycles. Instrument input impedance 1 megohm, ten db ranges 

from -52 db to +52 db. For stability and good linearity 
characteristics the meter bridge circuit features 4 germanium 
diodes. Attractive instrument styling, a companion piece for 
the popular Heathkit VTVM and the new AW -1 Audio 
Wattmeter. 

HEATH COMPANY Benton Harbor 20, Mich. 
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.20,000 ohms per volt DC sensitivity, 

5,000 ohms per volt on AC 

Polarity reversal switch 

1% precision multiplier resistors 

50 microampere 4V /a' Simpson meter 

Meter ranges for service 

convenience 

New resistor ring -switch assembly 

Total of 35 meter ranges 

New Modern cabinet styling 

The most important Heathkit announcement of the year, the 
new 20,000 ohms per volt Heathkit Multimeter, Model MM -1. 
The universal service measuring instrument, accurate, sensitive, 
portable, and completely independent of AC line supply. Par- 
ticularly designed for service use incorporating many desirable 
features for the convenience of the service man. Full 20,000 
ohms per volt sensitivity on DC ranges - 5,000 ohms per volt 
sensitivity on AC -polarity reversal switch, no bothersome 
transferring of test leads - 1% precision multiplier resistors - large 41/2" recessed non -glare 50 microampre Simpson me- 
ter - conveniently slanted control panel - recessed safety type 
banana jacks - standard universally available batteries - 
rugged practical sized cabinet with plastic carrying handle, and 
a total of 35 calibrated meter ranges. 
RANGES 

Voltage ranges selected entirely for service convenience. For 

example 11/2 volt full scale low range for measuring portable 
radio filament voltages, bias voltages, etc., 150 volt full scale 

range for AC -DC service work, 500 volt full scale range for 
conventional transformer operated power supply systems. Com- 
plete voltage ranges AC and DC, 0-1.5-5-50- 150 -500- 
1,500 -5,000 volts. DC current ranges, 0 -150 microamperes - 
15 milliamperes -150 milliamperes -500 milliamperes -15 
amperes. Resistance measurements from .2 ohms to 20 meg- 

BATTERY TESTER KIT 
The Heathkit Battery Tester measures all 
types of dry batteries between 11/2 volts 
and 150 volts under actual load condi- 
tions. Readings are made directly on a 
three color Good -Weak- Replace scale. 
Operation is extremely simple and merely 
requires that the test 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 Test- 
er features compact assembly, ac- 
curate meter movement, and a 
three deck wire -wound control, 
all mounted in a portable rugged 
plastic cabinet. Checks portable 
radio batteries, hearing aid bat- 
teries, lantern batteries, etc. 

MODEL BT -1 

$850 
SHIP. WT. 

2 LBS. 

0 
o 
t, 

o 
o 

o 

e 

ohms x 1 x 1,000 x 10,000. 
DB coverage from -10 db 
to +65 db. 

CONSTRUCTION 

Entirely new design permits assembly, mounting and wiring 
of precision resistors on a ring -switch assembly unit. The major 
portion of instrument wiring is completed before mounting the 
ring -switch assembly to the panel. No calibration procedure is 

required, all precision resistors readily accessible in event of 
replacement. 

CABINET 

Strikingly modern cabinet styling featuring two piece con- 

struction, durable black Bakelite cabinet, with easy to read 
panel designations. Cabinet size 51/2' wide x 4" deep x 71/2" 

high. Good cabinet physical stability when operated in vertical 
position. 

The Heathkit MM -1 represents a terrific instrument value 
for a high quality 20,000 ohms per volt unit using all 1% 
deposited carbon type precision resistors. Here is quality, per- 
formance, functional design, and attractive appearance, all com- 

bined in one low priced package. 

q=eett t 
HANDITESTER KIT 

MODEL M -1 

$145° 
SHIPPING WT. 

3 LBS. 

The Heathkit Model M -1 Handitester readily 
fulfills major requirements for a compact, port- 
able volt ohm milliammeter. Despite its com- 
pact size, the Handitester is packed with every 
desirable feature required in an instrument of 
this type. AC or DC voltage ranges full scale, 
0 -10 -30- 300 -1,000 -5,000 volts. Two 
ohmmeter ranges, 0 -3,000 and 0- 300,000. Two 
DC current measurement ranges, 0 -10 milli- 
amperes and 0 -100 milliamperes. The instru- 
ment uses a Simpson 400 microampere meter 
movement, which is shunted with resistors to 
provide a uniform 1 milliampere load on both 
AC and DC ranges. Special type, easily access- 
ible, battery mounting bracket -1 % deposited 
carbon type precision resistors - hearing aid 
type ohms adjust control. The Handitester is 
easily assembled from complete instructions and 
pictorial diagrams. Necessary test leads are in- 
cluded in the price of this popular kit. 
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1 -lere is the new Heathkit Battery Eliminator necessary for 
modern, up -to -date operation of your service shop. The Heath - 
kit Model BE -4 furnishes either 6 volts or 12 volts output 
which can be selected at the flick of a panel switch. Use the 
13E -4 to service the new 12 volt car radios in addition to the 
conventional 6 volt radios. 

This new Battery Eliminator provides two continuously 
variable output ranges, 0 -8 volts DC at 10 amperes continuously, 
or 15 amperes maximum intermittent; 0 -16 volts DC at 5 

amperes continuously or 7.5 amperes maximum intermittent. 
The output voltage is clean and well filtered as the circuit uses 
two 10,000 mf condensers. The continuously variable voltage 
output feature is a definite aid in determining the starting point 
of vibrators, the voltage operating range of oscillator circuits, 
etc. Panel mounted meters constantly monitor voltage and cur- 

CHECK THESE'eat22e4 

Either 6 or 12 volt operation 

Continuously variable voltage output 

Constant ammeter and voltmeter 
monitoring 

Automatic overload relay - self - 
resetting 

Two 10,000 mf condensers 

New 18 disc split type heavy duty 
rectifier unit 

Fuse protection 

rent output and will quickly indicate the presence of a major 
circuit fault in the equipment under test. The power trans- 
former primary winding is fuse protected and for additional 
safety an automatic relay of the self- resetting type is incorpo- 
rated in the DC output circuit. The heavy duty rectifier is a 
split type 18 plate magnesium copper sulfide unit used either 
as a full wave rectifier or voltage doubler according to the 
position of the panel range switch. 

Here is the ideal battery eliminator for all of your service 
problems and as an additional feature, it can also be used as a 
battery charger. Another new application for the Heathkit 
Battery Eliminator is a variable source of DC filament supply 
in audio development and research. More than adequate vari- 
able voltage and current range for normal applications. 

INIMMEM20m 

=eae4 t VIBRATOR 
TESTER KIT 

Your repair time is valuable, and 
service use of the Heathkit Vibrator 
Tester will save you many hours of 
work. This tester will instantly tell 
you the condition of the vibrator 
being checked. Checks vibrators for 
proper starting and the easy to read 
meter indicates quality of output on 
a large Bad -? -Good scale. The Heath- 
kit VT -1 checks both interrupter and 
self rectifier types of vibrators. Five different 
sockets for checking hundreds of vibrator 
types. 

The Heathkit Vibrator Tester operates 
from any battery eliminator capable of de- 
livering continuously variable voltage from 
4 to 6 volts DC at 4 amperes. The new 
Heathkit Model BE -4 Battery Eliminator 
would be an ideal source of supply. 

NEW -Weatlrleíe VARIABLE VOLTAGE 

L.. 

MODEL VT -1 

$1450 
SHIPPING WT. 

6 LBS. 

featlect 
B I N D I N G P O S T 

Binding post kit now available so that 
standardization of all instrument con- 
nectors is possible. This new, five -way 
binding post will accommodate an alliga- 
tor dip, banana plug, test lead pin, spade 
lug, or hook -up wire. Sold in units of 
20 binding post assemblies. Each assem- 
bly includes binding post, flat and shoul- 
der fiber washers, solder lug, and nut. 
120 pieces in all. Kit 362, $4.00. 

ISOLATION 
TRANSFORMER KIT 

The new Heathkit Isolation Trans- 
former Kit provides line isolation for 
AC -DC radios (not an auto trans- 
former), thereby eliminating shock 
hazard, hum problems, alignment dif- 
ficulties, etc. The output voltage is 
variable from 90 to 130 volts AC 
and is constantly monitored by a 
panel mounted AC volt meter. Use 
it to increase AC supply voltage in 
order to induce breakdown of faulty 
components in circuits thereby saving 
service time. Use it also to simulate vary - 
ing line voltage conditions and to de- 

to termine the line voltage level at which 
oscillator circuits cease functioning, par- 

e titularly in three -way portable radios. 
Rated at 100 watts continuous operation 
and up to 200 watts maximum intermit- 
tent operation. A useful radio and TV 
service tool. 

MODEL IT -1 

$1650 
SHIP. WT. 9 LBS. 

geaaleie 
TECHNICAL 

APPLICATION BULLETINS 

An exclusive Heathkit service. Tech- 
nical application bulletins prepared 
by recognized instrument authori- 
ties outlining various combinations 
of instrument applications: Avail- 
able now with 40 four -page illus- . 

trated bulletins and an attractive 
flexible loose -leaf binder. Only $2.00. 
( No c.o.d. on this item, please.) 
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r INCREDUCTOR controllable inductor 

sweep 

TV and IF sweep deviation 12 -30 mc 

4 mc- 220 mc continuous frequency 
coverage 

V Oscillator operation entirely on fun- 
damentals 

Output in excess of 100,000 micro- 
volts 

Automatic amplitude circuit 

Voltage regulation 

Simplified operation 

Proudly announcing an entirely new, advanced model TV and FM 
Sweep Generator, the Heathkit Model TS -3. This new design pio- 
vides features and combinations of functions not found in any 
other service type instrument. Every design consideration has been 
given to the requirements of the TV service man to provide a 
flexible, variable sweep source with more than adequate RF out- 
put and complete frequency coverage throughout the TV and FM 
spectrum. 

The frequency range of the TS -3 is from 4 me to 220 mc in four 
switch selected ranges. All frequency ranges are overlapping for 
complete coverage. A particularly important feature of the instru- 
ment is that the oscillator operates entirely on fundamentals, there- 
by providing complete freedom from spurious oscillation and 
parasitics normally encountered in beat frequency type oscillators. 
This circuity assures a much higher total RF output level and 
simplifies attenuation problems. 

The new TS -3 features an entirely new principle of sweep oper- 
ation. Sweep action is entirely electronic with no moving parts or 
electro- mechanical devices so commonly used. The heart of the 
sweep system is a newly- developed INCREDUCTOR controllable 
inductor. With this system, the value of inductance of each oscil- 

NEW 'CclZGL4t 

SIGNAI GENERATOR KIT 
MODEL SG -8 

$1950 
SHIPPING WEIGHT 

8 POUNDS 

Announcing the new 
Heathkit Model SG -8 

service type Signal Generator, in- 
corporating many design features 
not usually found in an instru- 
ment in this price range. The RF' 

output is from 160 ke to 100 mc in five ranges, all on funda- 
mentals, with useful harmonics up to 200 mc. The RF out- 
put level is in excess of 100,000 microvolts throughout the 
frequency range. 

The oscillator circuit consists of a 12AT7 twin triode tube. 
One half is used as a Colpitts oscillator, and the other half 
as a cathode follower output which acts as a buffer between 
the oscillator and external load. This circuity eliminates 
oscillator frequency shift usually caused by external circuit 
loading. 

All coils are factory wound and adjusted, thereby corn- 
pletely eliminating the need for calibration and the use 
of additional calibrating equipment. The stable low 
impedance output features a step and variable attenuator 
for complete control of RF level. A 6C4 triode acts as a 
400 cycle sine wave oscillator and a panel switching sys- 
tem permits a choice of either external or internal modu- 
lation. 

The transformer operated circuit is easy to assemble, 
requires no calibration, and meets every service require- 
ment for an adjustable level variable frequency signal 
source, either modulated or un- modulated. 

line of popular Heathkits. The 
station transmitted test pattern is rapidly disappearing, and the bar 
generator is the logical answer to the TV service man's problem 
in obtaining quick, accurate adjustment information without waiting 

efor test patterns. 
The Heathkit BG -1 produces a series of horizontal or vertical 

bars on a TV screen. Since these bars are equally spaced, they will, 

quickly indicate picture linearity of the receiver under test. Panel 

switch provides "stand -by position" - "horizontal position" - 
.'vertical position. ". The oscillator unit utilizes a 12AT7 twin triode 

for the RF oscillator and video carrier frequencies. A neon relax- 

ation oscillator provides low frequency for vertical linearity tests. 

The instrument will not only produce bar patterns but will also 

provide an indication of horizontal and vertical sync circuit stability, 

as well as overall picture size. 
Instrument operation is extremely simple, and merely requires 

connection to the TV receiver antenna terminal. The unit is trans- 
former operated for safety when used in conjunction with universal 
or transformerless type TV circuits. 

lator coil is electrically varied with an AC control current, and 
the inductance variation is achieved by a change in the magnetic 
state of the core on which the oscillator coils are wound. This 
system provides a sweep deviation of not less than 12 mc on all 
TV frequencies, and up to a maximum of 30 mc on TV IF fre- 
quencies. The high RF output level throughout the instrument 
frequency range overcomes the most common complaint of the 
older type sweep generators. A new, automatic amplitude control 
circuit maintains the output level fiat to ± 2 db throughout the 
instrument range. For convenience of operation a low impedance 
50 ohm output is used. 

Operation of the instrument has been simplified through the 
reduction of panel controls and separate panel terminals provide 
for external synchronization if desired. The circuit uses a voltage 
regulator tube to maintain stable instrument operation. A built -in 
variable oscillator marker further adds to flexibility of instrument 
operation. Provisions are also made for the use of an external 
marker, such as your service type signal generator, if desired. Use 
the Heathkit TS -3 for rapid, accurate TV alignment work, and 
let it help you solve those time consuming, irksome problems so 
frequently encountered. 

NEW eeetaleit 

BAR GENERATOR KIT 
MODEL BG -1 

$1450 
SHIPPING WEIGHT 

6 POUNDS 

The Heathkit BG -1 Bar Gener- 
ator represents another welcome 
addition to the fast growing 
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N E W Vr`eatiZet 

TUBE CHECKER 

KIT 
MODEL TC -2 

s29° 
SHIP. WT.12 LBS. 

The new Model TC -2 Heathkit Tube 
Checker features many circuit improve- 
ments, simplified wiring, new roll chart 
drive and illumination of roll chart. The 

instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount -, 
Bred in this type of work. Test set -up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built -in neon 
short indicator, individual three -position lever switch for each tube element, 
spring return test switch, 14 filament voltage ranges, and line set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC -2. Results of tube tests are read directly from a large 41" 
Simpson three -color meter, calibrated in terms of Bad -? -Good. Information 
that your customer can readily understand. Checks emission, shorted elements, 
open elements, and continuity. 

The use of closer tolerance resistors in critical circuits assures correct test 
information and eliminates the possibility of inaccurate test interpretation. 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash. The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls. 

Wiring procedure has been simplified through the extended use of multi - 
cable, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that "factory built" appearance to instrument construction. Completely 
detailed information is furnished in the new step -by -step construction manual, 
regarding the set -up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data. 

The new Heathkit Tube Checker will prove its value . in building service 
prestige through usefulness - simplified operation - attractive professional 
appearance. Don't overlook the fact that the kit price represents a savings of 
$40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 
offered by the Heathkit Tube Checker. 

iectelder POWER SUPPLY KIT 

$3350 
SHIPPING WT. 

17 LBS. 

The Heathkit Laboratory Power Supply 
features continuously variable, regulated, 
voltage output with good stability under 
wide load variations. A 41/2" Simpson 
plastic enclosed panel mounted meter pro- 
vides accurate meter output. information . 
of voltage or current. All panel terminals 
completely isolated from the cabinet. Sep- 
arate 6.3 volt AC supply at 4 amperes for 
filament requirements. Ripple component 
exceptionally low, stand -by switch pro- 
vided to eliminate warm -up time of the 
Ave tube circuit. 

'`i 

CHECK THESE 
N E W 47ecieeeted 

Simplified harness wiring 

Improved, smooth, anti- backlash roll 
chart action 

Optional roll chart illumination 

Individual element switches 

Portable or counter style cabinet t Spare blank sockrt 

Contact type pilot light test socket 

Simplified test set -up procedure 

Line adjust control 

412" three -color meter 

PORTABLE 

TUBE CHECKER 

KIT 

$3450 
SHIP. WT. 14 LBS. 

The portable model is sup- 
plied with a strikingly at- 
tractive two -tone cabinet finished in rich maroon, proxy 
lin impregnated, fabric covering with a contrasting 
gray on the inside cover. Detachable cover, brass -plated 
hardware, sturdy plastic handle help to impart a truly 
professional appearance to the instrument. 

PORTABLE TUBE CHECKER CABINET as described 
above will fit all earlier Heathkit TC -1 Tube Checker,. 
Shipping weight 7 lbs. Cabinet only, 91 -8, 37.50. 

eats ce TV PICTURE TUBE 

TEST ADAPTER 
The Heathkit TV Picture Tube 
Test Adapter used with the Heath- 
kit Tube Checker will quickly check 

50 
for emission, shorts, etc., and de- 
termine picture tube quality. Con - 
sists of standard 12 pin TV tube 
socket, four feet of cable, octal 
socket connector, and data sheet. 

No. 355 r 
Ship. Wt. 'i 

1 Lb. 

LABORATORY AND 
SERVICE SHOP 

BOOKLETS 
"Planning Your Service Business" by John 
T. Frye, and "Establishing the Industrial 
Electronics Laboratory" by Louis B. Garner, 

Jr., are booklets available to Heath- 
kit customers at no charge. These 
booklets, written by nationally recog- 
nized authorities, outline the various 
requirements and considerations for 
establishing your own service busi- 
ness or for setting up an industrial 
electronics laboratory. Full attention 
is given to various details that, arc 
frequently overlooked when projects 
of this nature are undertaken. Just 
write in to the Heath Company re- 
questing your free copy, or attach a 
memo to your next order. 
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CHECK THESE 47ea,tafte4. 

Visual and aural signal tracing 

Two channel input 

High RF sensitivity 

Unique noise locater circuit 

Calibrated wattmeter 

Substitution test speaker 

Utility amplifier 

RF, audio probes and test leads included 

An entirely new type of signal tracer incorporating a combina- 
tion of features not found in any other instrument. Designed ex- 
pressly for the radio and TV service man, particularly for the 
servicing of AM, FM, and TV circuits. Here in a five tube, trans- 
former operated instrument are all of the useful functions so 
necessary for speedy, accurate isolation of service difficulty. 

This new signal tracer features a special high gain RF input 
channel, used in conjunction with a newly -designed wide frequency 
range demodulator probe. High RF sensitivity permits signal 
tracing at the receiver antenna input. A separate low gain channel 
and probe available for audio circuit exploration. Both input chan- 
nels are constantly monitored by an electron ray beam indicator, 
so that visual as well as aural signal indications may be observed. 
The instrument can also be used for comparative estimation of 
gain per stage. 

A decidedly unusual feature is a noise localizer circuit in con- 
junction with the audio probe. With this system, a DC potential 
is applied to a suspected circuit component and the action of the 

ifiniMallallINIEL -MUM 

DECADE RESISTANCE KIT 
MODEL DR -1 The Decade Resistance Kit provides 

individual switch selection of re- $i 950 sistance values using twenty 1% 
resistors providing a choice of 1 

SHIP. WT. Ceramic wafer switches, silver- 
4 LBS. plated contacts, smooth, positive de- 

tent action, baked enamel panel, and handsome, 
polished birch cabinet. 

eceitifide 

DECADE CONDENSER KIT 
:The Heathkit Decade Condenser Kit MODEL DC -1 
features silver mica, precision con- 
densers with a rated accuracy of -- $1650 
1 %. Capacity values are arranged in 
three decades from 100 mmf to .111 
mf in steps of 100 mmf. Ceramic SHIP WT 
wafer switches with silver -plated con- 4 LBS. 
tacts and smooth detent action. Use- 
ful in laboratory work, for circuit development. 

voltage in the component can be seen 
as well as heard. Invaluable for ferreting out noisy or interm- i- ttent 
condensers, noisy resistors, controls, coils, IF and power transform- 
ers, etc. A built -in calibrated wattmeter circuit is very useful for a 

quick preliminary check of the total wattage consumption of the 
equipment under test. Separate panel terminals provide external 
use of the speaker or output transformer for substitution purposes. 
Saves valuable service time by eliminating the necessity for speaker 
removal on every service job. The terminals also permit the utili- 
zation of other shop equipment, such as your oscilloscope or 
VTVM. The T -3 Signal Tracer can be used as a high gain 
amplifier for checking tuners, record changers, microphones, phono 
crystals, etc. 

Don't overlook the interesting service possibilities provided 
through thy use of this new instrument and let it work for you 
by saving time and money. The kit is supplied complete with all 
tubes, circuit components, demodulator probe, audio probe, and 
additional test leads. 

qeetafeet 

CONDENSER CHECKER KIT 

'fetrideit RESISTANCE 
SUBSTITUTION BOX KIT 

MODEL RS -1 \ $550 
\ SHIP. WT. \ 2 LBS. 

The Heathkit Resistance Sub- 
stitution Box provides indi- 
vidual switch selection of any 
one of 36 RTMA 1 watt 
10% standard value resistors, 

a 
0 
o 
o 
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o 
0 

ranging from 15 ohms to 
10 meghoms. Many applica- 
tions in circuit development 
work, and also in radio and 

TV service work. Ideal for expert- 
mentally determining resistance values 
and for quickly altering circuit oper- o 
ating characteristics. Entire unit 
housed in attractive Bakelite cabinet, 
featuring the new universal type 
Heathkit binding posts to simplify- 
circuit connections. 

MODEL C3 

$1950 
SHIPPING W 

8 POUNDS 

Use the Heathkit C -3 Con- 
denser Checker to quickly 
and accurately measure 
those unknown condenser 

and resistor values. All readings are taken direct- 
ly from the calibrated panel scales without re- 
quiring any involved calculation. Capacity meas- 

urements in four ranges from .00001 mf to 1,000 mf. Checks paper, 
mica, ceramic, and electrolytic condensers. A power factor control is 

available for accurate indication of electrolytic condenser measurements. 
.A leakage test switch with switch selection of five polarizing voltages, 
25 volts to 450 volts DC, will indicate condenser operating quality 
under actual load condition. The spring return leakage test switch 
automatically discharges the condenser under test and eliminates shock 
hazard to the operator. 

Resistance measurements can be made in the range from 100 ohms 
to 5 megohms. Here again all values are read directly on the calibrated 
scale. Increased circuit sensitivity coupled with an electron beam null 
indicator increases overall instrument usefulness. 

For safety of operation the circuit is entirely transformer operated 
and the instrument is housed in the attractive, newly -styled Heathkit 
cabinet, featuring rounded corners, and drawn aluminum panel. The 
outstanding low kit price for this surprisingly accurate instrument in 
eludes necessary test leads. Good service shop operation requires the 
use of this specialized instrument, designed for the express purpose of 
determining unknown condenser values and operating characteristics. 
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Here is the latest Heathkit addition to the ham radio field, the 
AT -1 Transmitter Kit, incorporating many desirable design fea- 
tures at the lowest possible dollar -per-watts price. Panel mounted 
crystal socket, stand -by switch, key click filter, AC line filtering, 
good shielding, etc. VFO or crystal excitation - up to 35 watts 
input. Built -in power supply provides 425 volts at 100 ma. 

This kit features pre -wound coils, single knob band switching, 52 
ohm coaxial output, plug in chassis provisions for VFO or modu- 
lator and rugged clean construction. Frequency range 80, 40, 20, 

NEW E ae 
ANTENNA COUPLER KIT 

New Heathkit Antenna Coupler, speci- 
ally designed for the Heathkit AT -1 
Transmitter. The Antenna Coupler can 
be used with any 52 ohm coaxial in- 
put - up to 75 watts power. Low 
pass filter with cut -off frequency of 
approximately 36 mc - L section 
tuning network - neon tuning indi- 
cator - rugged, compact construction - 
transmitter type variable condenser, and 
high Q coil are all outstanding features. 
The AC -I has both inductance and capa- 
city tuning for maximum operating versa- 
tility. Dimensions 8 %g" wide x 4 %g" 
high x 4 %g" deep. 

MODEL AC-1 

$145° SHIP. WT. 
3 LBS. 

eeatideet 

COMMUNICATIONS RECEIVER KIT 
MODEL AR -2 

CHECK THESE 

NEW 7e4a e4 

Single knob band switching 

V Pre -wound coils 

V Metered operation 

V 52 ohm coaxial output 

V Crystal or VFO excitation 

Built -in power supply 

V Rugged, clean construction 

15, 11, and 10 meters. Tube line -up 6AG7 oscillator -multiplier, 
6L6 amplifier -doubler, .5U4G rectifier. Physical dimensions 81/8" 
high x 131/8" wide x 7" deep. 

This amazingly low kit price includes all circuit components, 
tubes, cabinet, punched chassis, and jetailed construction manual. 
The ideal kit for the novice just breaking into ham radio. It can 
be used later on as a stand -by rig or an all band exciter for higher 
powered transmitter. 

ANTENNA IMPEDANCE METER 
Ise the Heathkit Antenna Impedance Meter for C - 

measuring antenna impedance for line matching pur- 
poses- adjustment of beam antennas -phone mon - 
itor, etc. It will determine antenna resistance at 
resonance, match transmission line for minimum 
SWR, determine receiver input impedance. and pro- 
vide a rough indication of SVAR. Pre,ki,,n reismr,; 

G germanium diode, 100 micro- 
$ o ampere Simpson meter. Dial 

calibrated from 0 -500 ohms. 
Shielded aluminum cabinet. 7" 

ea long x 2%2" wide x 31/4" deep. SHIP. WT. 3 LBS. 

450 
MODEL AM -1 

IMPROVED 'Weettitleet 

GRID DIP 
METER KIT 

5 ° SHIP. 

4 

WTLBS. . 

$25 5 ° SHIP. WT. 

12 LBS. 

Here is the new receiver kit you have m 

repeatedly asked for, the Heathkit 0 
Communications Receiver. The per - 
fect companion piece for the AT -1 

Transmitter kit. Many outstandingly desirable 
features have been incorporated in the design 
of the AR -2; such as, electrical bandspread 

for logging and tuning convenience - high gain miniature tubes - IF 
transformers for high sensitivity and good signal to noise ratio - 
separate RF gain control with optional automatic volume control or 
manual volume control, in addition to the conventional audio gain 
control. Noise limiter - stand -by switch - stable BFO oscillator circuit - headphone jack - transformer operation, etc., all contribute to a 
high performance standard. 

Frequency coverage is continuous from 535 kc to 35 mc in four 
ranges. For added convenience, various ham bands have been separately 
identified in respect to their relative placement on the slide rule tuning 
scale. A chassis mounted, 51/2" PM speaker is included with this kit. 
Tube line up 12BE6 mixer oscillator, 12BA6 IF amplifier, 12AV6 de- 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,. 
SY3GT rectifier. RECEIVER CABINET 
Proxylin impregnated, fabric covered, plywood cabinet with aluminum 
panel designed expressly for the AR -2 Receiver. Part 91 -10, shipping 
weight 5 lhs., á4.50. 
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MODEL GD -1B 
The invaluable instrument 
for service men, hams, and 
experimenters. Useful in TV 
service work for alignment 
of traps, filters, IF stages, 

peaking compensation networks, etc. 
Locates spurious oscillation, provides 
a relative indication of power in 

transmitter stages, use it for neutralization, locating para- 
sities, correcting TVI, measuring C, L, and Q of compo- 
nents, and determining RF circuit resonant frequencies. 
With oscillator energized, useful for finding resonant -fre- 
quency of tuned circuits. With the oscillator not energized, 
the instrument acts as an absorption wave meter. Variable 
meter sensitivity control, head phone jack, 500 microampere 
Simpson meter. Continuous frequency coverage from 2 mc. 
to 250 mc. Pre -wound coil kit and 
rack, new three prong coil mount- 
ing, 6ÁF4 high frequency triode. 

Two additional plug -in coils are 
available and provide continuous < 
extension of low frequency cover- 
age down to 355 kc. Dial correla- 
tion curves included. Shipping 
weight 1 lb., kit 341, $3.00. 
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Y First popular priced Q Meter 

V Reads Q directly on calibrated scale 

Oscillator supplies RF frequencies of 
150 kc to 18 mc 

if Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 
± 3 mmf 

V Measures Q of condensers, RF resis- 
tance, and distributed capacity of 
coils 

I/ Many applications in design and de- 
velopment work 

1/ Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 

103 

Another outstanding example of successful Heathkit engineer- 
ing effort in producing a Q Meter Kit within the price range 
of TV service men, schools, laboratories, and experimenters. 
This Q Meter meets RF design requirements for rapid, accurate 
measurement of capacity, inductance, and Q at the operating 
frequency and all indications of value can be read directly on 
the meter calibrated scales. Oscillator section supplies RF fre- 

quencies of 150 kc to 18 mc. Calibrate capacitor with range 
of 40 mmf to 450 mmf, with vernier of ± 3 mmf. 

Particularly useful in TV service work for checking peaking 
coils, wave traps, chokes, deflection coils, width and linearity 
coils, etc. At this low kit price research laboratory facilities 
are within the range of service shops, schools, and experi- 
menters. 

''eaút INTERMODULATION ANALYZER KIT 

MODEL IM -1 

$3950 
SHIPPING WT. 

17 POUNDS 

The Heathkit 1M -1 is an extremely versatile instrument specifically designed 
for measuring the degree of inter -action between two signals in any portion 
of an audio chain. It is primarily intended for making tests of audio amplifiers, 
but may be used in other applications, such as checking microphones, records, 
recording equipment, phonograph pickups, and loud- speakers. High and low 
test frequency source, intermodulation unit, power supply, and AC vacuum 
tube volt meter all in one complete instrument. Per cent intermodulation is 

directly read on the calibrated scales, 30 %, 10 %, and 3% full scale. Both 4:1 
and 1:1 ratios of low to high frequency easily set up. With this instrument the 
performance level of present equipment, or newly developed equipment can 
be easily and accurately checked. At this low price, you can now enjoy the 
benefits of intermodulation analysis for accurate audio interpretation. 

/eatt& AUDIO GENERATOR KIT 
A Heathkit Audio Generator with frequen 
cy coverage from 20 cycles to 1 mc. Re- 
sponse flat -± 1 db from 20 cycles to 400 
kc, down 3 db at 600 kc, and down only 
8 db at 1 mc. Calibrated, continuously vari- 
able, and step attenuator output controls 
provide convenient reference output level. 
Distortion Is less than .4% from 100 cps 
through the audible range. The ideal con- 
trollable extended frequency sine wave 
source for audio circuit investigation and 

development. 

SHIP. WT. 11 LBS. 

'eat(& AUDIO OSCILLATOR KIT 
Sine or square wave coverage from 20 to 
20,000 cycles in three ranges at a control- 
lable output level up to 10 volts. Low dis- 
tortion, 1% precision resistors in multi- 
plier circuits, high level output across en- 
tire frequency range, etc., readily qualify 
this instrument for audio experimentation 
and development work. Special circuit de- 
sign consideration features thermistor op- 
eration for good control of linearity. 

qieetaleit 
AUDIO FREQUENCY METER KIT 

MODEL AF -1 

4Só 
SHIP. WT. 12 LBS. 

The Heathkit Audio Frequency 
Meter provides a simple and con- 
venient means of checking un- 
known audio frequencies from 10 
cycles to 100 kc at any voltage 
level between 3 and 300 volts ems 
with any non -critical wave shape. 
Instrument operation is entirely 

electronic. Just set the range switch, 
feed an unknown frequency into the in- 
strument, and read the frequency di- 
rectly on the calibrated scale of the Simp- 
son 41/2" meter. 

qleadder 
SQUARE WAVE GENERATOR KIT 

MODEL AO -1 

$2450 
SHIP. WT. I1 LBS. 

o 
o 

MODEL SQ -1 

$295° 
SHIP. WT. 12 LBS. 

The Heathkit Square Wave Generator pro- 
vides an excellent square wave frequency 
source with completely variable coverage from 
10 cycles to 100 kc. This generator features 
low output impedance of 600 ohms and the 
output voltage is continuously variable be- 
tween 0 and 20 volts, thereby providing the 
necessary degree of operating flexibility. An 
invaluable instrument for those specialized 
circuit investigations requiring a good, stable, 
variable square wave source. 
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'eatit :t 
WILLIAMSON TYPE 

AMPLIFIER 
KIT 

MODEL W -2 
Particularly designed for 
custom installations, ab 

950 
luring ste cable 
connected units for sim- 
plicity of installation. 
Sheet metal work finished 
in attractive gray ham- 
mertone for smart ap- 

pearance. All control 
shafts of the adjust- 
able length break -off 
type. 

When selecting an amplifier for the heart of your high fidelity audio 
system, investigate the outstanding advantages offered by the Heathkit 
Williamson Type Amplifier. Meets every high fidelity audio requirement 
and makes listening to recorded music a thrilling new experience. 

This outstanding amplifier is offered with optional output transformer 

PRICES OF COMBINATIONS 

W - 2 Amplifier Kit including 
main amplifier, power supply, 
and WA - Pl Preamplifier Kit. 
Shipping Weight 37 lbs. Ship. 
ped Express only. 

W - 2M Amplifier Kit includes 
main amplifier and power 
supply. Shipping Weight 29 
lbs. Shipped Express only. 

WA - Pl Preamplifier Kit only. 
Shipping Weight 6 lbs. Ship. 
ped Express or Parcel Post. 

$6950 

x4915 

$1915 

operation, providing either the conventional triode output circuit or the 
new extended power circuity in which the screen supply voltage is ob- 
tained from separate transformer primary taps. Frequency response with- 
in ± 1 db from 10 cycles to 100 kc. Tube complement - 6SN7 
cascade amplifier and phase splitter, 6SN7 push pull driver, two 5881 
push pull power amplifiers, one 5V4G cathode type rectifier. 

Matching preamplifier available providing three switch selected inputs, 
correct compensation, and individual bass and treble tone controls. Uses 
12AY7 ( or 12AX7) preamplifier - 12AU7 tone control amplifier. 

Particularly designed for the novice kit builder and requires no special- 
ized knowledge or equipment for successful assembly and operation. 

NEW TTCR-eGt&e 20 WATT 

High Fidelity AMPLIFIER KIT 
A new 20 watt high fidelity amplifier, de- 

.signed especially for custom audio instal- e 
dations demanding clean reproduction,ade e 
guate power, and flexibility to meet indi- 
vidual requirements. Separate treble and 
bass tone controls provide up to 15 db e 
boost or cut. Four switch selected inputs, 
each with the necessary compensation for e 
the service desired. Output transformer e 
impedances of 4, 8, and 16 ohms. o 

Preamplifier, tone control, and phase 
$ 3 IC 5 0 splitter circuits utilize 9 pin twin triode 

miniature tubes for low hum and noise 
level. Two 6L6 push pull power output re 

SHIP. WT. 18 LBS. tubes provide full 20 watts power. Fre- e quency response ± 1 db, 20- 20,000 cydes. Total harmonic distor- e 
Lion 1% (at 3 db below rated output). Tube line -up: 12AX7 pre- 
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage e 
amplifier and phase splitter, two 6L6 push pull pentode power out- w 
put, 5U4G rectifier. Truly outstanding amplifier performance cou- 
pled with low cost. 

MODEL A -9A 

NEW eecte treet 
BROBAADNCD AST 

R E C E I V E R K I T 

Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention. 

New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built -in ferrite core rod type antenna has 
been provided. A chassis mounted 51/2" 
PM speaker provides excellent tone and 
volume. Convenient phono input. Can 
be operated either as a receiver or tuner. 
Simplified construction manual outlines 
circuit theory. Ideal for students. Tube 
line -up: 12BE6 mixer oscillator, 12BA6 
IF amplifier, 12AV6 detector -AVC -first 
audio, 12A6 beam power output, 5Y3GT rectifier. 

CABINET - Proxylin impregnated fabric covered plywood cabinet. Ship- 
ping weight 5 lbs. Part number 91 -9, $4.50. 

MODEL BR -2 

$1750 SHIP. WT. 
11 LBS. 
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MODEL A -7B 

$1550 

'e4tGüP e ECONOMY 6 WATT 

AMPLIFIER KIT 
The new Heathkit Model A -7B Amplifier 
offers many unusually fine features not nor- 
mally expected in this low price range. Either 
of the two input circuits maybe individually 
switch selected for phono or tuner operation. 
Separate bass and treble torte controls. Out- 
put impedances of 4, 8, and 15 ohms. Push 
pull beam power output stage for balanced 
reproduction. Excellent voltage gain character- 
istics, good frequency response, and full 6 
watts power output. 12J5 amplifier, 12SL7 

SHIP. WT. 10 LBS. 
second amplifier and phase splitter, two 12A6 
beam power output, one 5Y5 GT rectifier. 

A -7C incorporates preamplifier stage with special compensated network 
to provide necessary gain for operation with variable reluctance or low 
output level phono cartridge. Circuit is properly compensated for micro- 
phone operation. $17.50. 

FM TUNER KIT 
The Heathkit FM -2 Tuner 
was specifically designed for 
simplified kit construction. 
Can be operated through 
the "phono" portion of 
your radio or with a sepa- 
rate amplifier. The kit fea- 
tures a pre -assembled and adjusted 
tuning unit, three double tuned -IF 
transformers, and a discriminator 
transformer in an 8 tube AC oper- 
ated circuit. Frequency coverage 88 
to 108 mc. Experience the thrill of 
building your own FM tuner and at the 
the advantages of true FM reception. 

"1111.11111111 

MODEL FM -2 

$2250 
SHIP. WT. 9 LBS. 

same time enjoy all of 

'see CATALOG 
Write for free catalog containing latest price information, 
schematics, specifications, and descriptions of all Heathkits. 
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DUAL 
SPEAKERS 
HERE AND 

HERE 

105 

RECORD PLAYER KIT 

DUAL 6" 

/*;t3SPEAKERS 
for diffused 

room -filling sound 

WEBSTER- 
CHICAGO 

THREE -SPEED 
RECORD 

CHANGER 

FOUR TUBE 
PUSH -PULL 
AMPLIFIER 

DUAL MATCHED SPEAKERS 
A new economical introduction to high quality record repro- 
duction. A simple -to- operate, compact, table -top model with 
two matched speakers in an acoustically correct enclosure re- 
produce all of the music on the record. 
DIFFUSED SOUND 
Because of the diffused non -directional properties of the dual 
speakers, listening to fine recorded music is a thrilling new 
experience through naturally clear, life -like reproduction of 
sound at all tonal levels. 
HIGH QUALITY PERFORMANCE 
The performance level of the Dual is vastly superior to that of 
the ordinary phonograph or console. Automatic changer plays 
all three sizes at all three speeds with automatic shutoff after 
last record is played. 
TWIN SAPPHIRE STYLUS 
A wide tonal range ceramic cartridge features an ingenious 
"turn- under" twin sapphire stylus for LP or 78 records pro- 
viding quick selection of the correct stylus without turning the 
cartridge. 

SEPARATE 
TONE AND 

VOLUME 
CONTROLS ATTRACTIVE 

TWO TONE 
CABINET 

SIMPLIFIED CONSTRUCTON 
Simplified, easy -to- assemble 
four tube amplifier features compensated volume control and 
separate tone control. Proxylin impregnated beige and saddle 
tan fabric covered cabinet supplied competely assembled. 
You build only the amplifier. 
EASY TO BUILD 
No specialized tools or knowledge required as the construction 
manual has been simplified to the point where even the com- 
plete novice can successfully construct the Heathkit Dual. The 
price includes cabinet, record changer, two 6" PM speakers, 
tubes and all circuit components required for assembly. 

Send for free audio booklet "High Fidelity Especially for You." 

HIGH 
QUALITY 

TWIN 
SAPPHI RE 

CERAMIC 
CARTRIDGE 

O R D E R B L A N K 
MAu . 

.. 
// TODAY 

TO 

Nfi 
- f °tit?t SHIP VIA 

Oki" HARBOR R °' Parcel Post 

u.s. 
woos 

MICHIGAN Express 

MAIL 

PHONE 

Freight 

El Best Way 

/ 
OR l -- HARBOR 5 -1175 / PLEASE PRINT 

QUANTITY MODEL NO. DESCRIPTION WEIGHT PRICE 

REMARKS 
TOTAL 
WEIGHT AND 
AMOUNT ... 

Enclosed find ( ) check ( ) money order for On Express orders do not include transportation charges - hey will be 

Please ship C.O.D. ( ) postage enclosed for_ pounds. collected by the express agency at time of delivery. 

JANUARY, 1954 
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HIGH - QUALITY AUDIO 

8 R l 

THERE are two principal types of 
phonograph pickups; crystal and 
magnetic. Before electrical record- 
ing and playback, pickups were 

acoustical -that is, the needle vibrated 
a membrance which set air in motion. 
Acoustical pickups are seldom used 
today, and then only on small portable 
phonographs. Present -day high -quality 
pickup types also include the capaci- 
tive and the strain -gauge. Though the 
magnetic pickups are the ones princi- 
pally used for high -quality home music 
systems, we shall discuss all types, be- 
cause all are used to some extent. 

Pickup requirements 
The requirements of a good pickup 

are in part the same as for any other 
good audio equipment. It should have a 
wide frequency range, extending from 
at least 40 to 10,000 cycles. The best 
pickups cover from 20 or 30 to above 
15,000 cycles. 

The pickup should have smooth fre- 
quency response, without obvious peaks 
or valleys in the response curve. In 
fact, a pickup with less range and 
greater smoothness is preferable to one 
with wide range but a sharp peak in 
the early thousands of cycles. A peak 
in the neighborhood of 3,000 cycles, 
which is common with less expensive 
crystals, not only emphasizes record 
surface noise, but also makes the music 
seem high -pitched or screechy. The 
effect is very unpleasant. 

Of course, distortion should be low. 
Unfortunately, it is very difficult to 
design an electromechanical transducer 
with low -level intermodulation. Even 
the best pickups have some intermodula- 
tion distortion; at least 1 or 2 %. The 
subject of intermodulation in pickups 
has never been thoroughly explored 
because it is very difficult. When it is 
measured by playing back test records, 
it is almost impossible to separate the 
distortion created by the pickup from 
that created by the record cutter dur- 
ing recording. Harmonic distortion is 
not bad on the better pickups. However, 
with good records, both types of distor- 
tion are so low that the user of a fine 
pickup is not troubled. 

A characteristic of pickups is stylus 
compliance. The stylus must be very 
free to move with respect to the pickup 

*Audio Consultant, New York City 

element, as explained in last month's 
article. This compliance must be high 
at all frequencies -the stylus must 
easily comply with the movement in- 
structions given it by the record groove. 
The stylus assembly must also be free 
of resonance as explained last month 
in connection with arm resonance. 
While arm resonance takes place at low 
frequencies and causes juke -box boom, 
stylus -assembly resonance takes place 
at high frequencies because of its much 
smaller mass. This results in undesirable 
peaks in pickup output at the resonant 
frequencies. 

The old- fashioned needle chuck was 
undesirable from a sound quality stand- 
point. It was the assembly into which 
a steel needle was inserted and held by 
tightening a knurled set -screw. The 
massiveness of the assembly made it 
less compliant than it should have been, 
though there was little loss, because 
the pickup elements themselves were 
not capable of good quality. 

Ideally, a good pickup should give 
sufficiently high output so as to require 
little amplification. Here we run into 
a law of nature that says roughly you 
can't eat your cake and have it too. 
Either you build for high output - 
which requires the stylus assembly and 
the grooves to do some work -and cor- 
responding poor quality, or you settle 
for low output and good quality. These 
of course, are the extremes. Crystal 
pickups give higher output than mag- 
netic types, when the quality is the 
same. But a crystal, when built prima- 
rily for quality, does not have the same 
output as a medium -quality crystal 
built for use in department -store sets. 

Crystal pickups 
The crystal pickup is the least ex- 

pensive type in general use today, 
though a few of the very best crystal 
pickups are equal in price to some 
magnetics. Its heart is an element 
known as a piezoelectric crystal, made 
of either rochelle salts (sodium potas- 
sium tartrate), or an artificial ceramic 
substance such as barium titanate. 
These crystalline materials, when sliced 
into blocks, have the property of gene- 
rating a voltage across opposite faces 
when they are physically stressed - 
squeezed or twisted. The voltage output 
is directly proportional to the physical 

Part V -More on pickups: 
The construction and 
application of crystal and 
magnetic types 
stress over a certain frequency range, 
depending on the dimensions of the 
block and the type of stress. A stylus 
is coupled in some manner to the . I 

crystal so that lateral stylus move- 
ments cause stress on the crystal, which 
produces a voltage output. 

Fig. 1 shows the construction of a 
typical crystal pickup. The crystal ele- 
ment has at the right, a clamp (nose 
piece), to which is attached a torque 
wire. At the end of this fairly stiff wire 

HOUSING NOSE PIECE TORQUE WIRE 

TERMINAL STRIP XTAL ELEMENT 

INSULATOR 

Fig. 1- Construction of crystal pickup. 
is cemented a stylus, consisting of a 
shank with a piece of sapphire at its 
end. When the stylus is driven by the 
record groove the wire twists, and 
through the nose -piece, imparts a twist- 
ing stress to the crystal. Silver -foil 
leads attached to the opposite faces of 
the crystal pass the generated voltage 
to the pickup terminals. 

Actual construction of various pick- 
ups differs in many respects but the 
principle is always the same. Rubber 
or artificial rubber mounting and 
damping blocks are used, as well as 
additional mechanical necessities such 
as trunnion bearings which hold the 
stylus assembly and allow it to move 
in only one manner. Almost all crystal 
cartridges are equipped with mounting 
holes to allow mounting in any stand- 
ard arm. Almost all crystal cartridges 

DB 
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TRUNNION BEARINGS 
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I AEGA; LOAD CAPACITANCE I00I+0; 0 REF LEVEL IV; TEMPERATURE 75°F 

Fig. 2- Frequency response curve of 
a typical crystal pickup cartridge. 

RADIO -ELECTRONICS 

5K K1K 

www.americanradiohistory.com

www.americanradiohistory.com


AUDIO -HIGH FIDELITY 

Fig. 3 -The, type U Astatic 
found in manufactured radio -phono 
sets have medium to poor frequency 
response. The curve of Fig. 2 is an 
example. These cannot be considered 
for high -quality systems. 

On the other hand, cartridges such 
as the Astatic type U illustrated in Fig. 
3 are flat within 2 decibels from 50 to 
10,000 cycles when used on LP records 
similar *to those made by Columbia. Its 
maximum output is 0.5 volt. It needs 
no preamplifier and cannot pick up hum 
from a turntable motor. The stylus is 
held by a friction type assembly and 
can be replaced. It is only one of many 
models with comparable performance 
available from several manufacturers. 

L 
PICKUP 

Fig. 4- Equivalent of crystal pickup. 

An outstanding cartridge is the new 
Electro -Voice ceramic unit (type 84). 
It provides high -fidelity, having a flat 
response of plus or minus 2.5 db from 
20 to 15,000 cycles. Because of its high 
output (1.5 volts- working into a 
3- megohm load), it requires no pre- 
amplifier. 

Using crystal pickups 
The question of whether to use a 

crystal pickup depends on consideration 
of advantages and disadvantages. On 
the black side of the ledger are the 
high output and zero hum pickup. Some 
facts appear on the red side. 

The crystal pickup must always be 
operated very close to the amplifier; 
the cable certainly cannot be carried 
across a room. The pickup, seen elec- 
trically from the amplifier end of the 
line, consists of two electrodes sepa- 
rated by a dielectric -the crystal itself. 
This is effectively a capacitor, and the 
pickup is said to be capacitive. The 
cable itself is capacitive, consisting of 
two wires (or a wire and a shield) 
separated by the insulation of the 
cable. The longer the line, the more 
capacitance is placed in parallel with the 
pickup, and the smaller is the part of 

JANUARY, 1954 

's RPX -050 dual cartridge. 

DUAL STYLUS ASSEMBLY (0) TWO LAMINATIONS (BB) 

TWO COILSM 

(F) CASE's TWO YOKES(CC) 

(E) 

Fig. 6, above - 
Phantom photo- 
graph of Fig. 5. 

Fig. 7, right - 
Photo of dual 
stylus assembly. 
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NEW 82 CHANNEL FALCON "VARI -CON" 
Provides all channel reception, VHF and UHF! 

Variable patterns eliminate ghosts and co- 
channel interference! 

Single lead -in operation! 

Provides a very sharp lobe on UHF! 

Provides excellent reception on VHF while 
peaked for UHF! 

With two -bay model, you can point and peak 
one antenna in one direction and pint and 
peak the other bay in another direction 
obtaining excellent results from both with but 
a single lead -in! 

No isolation transformer or netw)rk to give 
trouble, attenuate the signal, or add to in- 
stallation cost! 

Low, low price! 

111 
VARIABLE PATTERNS OVERCOME 

"GHOST" AND CO- CHANNEL PROBLEMS 

With other antennas you're "stuck" with a fixed 
pattern that nothing short of a hack -sow can chonge. 
NOT SO WITH THE "VARI- CON "! By changing 
the angle of the dipole elements - and it takes 
only seconds it is possible to shift the positions 
of minor lobes and nulls to fit any particular re- 
ception problem. There are very few cases of ghost 
or co- channel interference that can't be quickly 
solved by use of the "VARI- CON ". 

Ghost pickup mar be 
encountered at Hsi! 
Potting. 

i g ad uMeaent of 
'Vht AR-[ Ott'° 

ohanpe harirantal 
IWlreen. 

Ghost signal being 
received an o mvnoe 
lobs. 

Ghost eliminated b.- 
caaPo unwanted r aal now appears. at o. 

"omit' poise. 

TOTAL ASSEMBLY AND PEAKING 
TIME -10 SECONDS! 

You only need swing reflector elements (A) into 
position and tighten wing nuts. Side adjusting 
sleeve (B) to calibrated channel rang-a on which 
added gain is desired and tighten wing nuts. 
It's just like opening an umbrella. Remove re- 
taining clamps (C) horn dipole elements; the 
elements automatically fan out and are locked 
securely in position by snap -action spring as- 
semblies. 

Once opened the elements are locked 
in rigid, vibration -proof position by 
the 90" angle of the arms. Spring 
action is NOT employed to hold 
elements in position. 
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RUGGED - LIGHT WEIGHT 
VIBRATION PROOF 

The "VARI -CON" adjustable head is all metal, unbreakable and 
extremely rugged. The insulating hinge assembly, constructed of 
tough, warp -proof high- dielectric materials, is weather -proof and 
can't short out. Full 48 inch elements are used, yet weight has been 
kept to a minimum without sacrificing rigidity. 

The FALCON "VARI -CON" gives you all the desirable features 
of a conical PLUS adjustable, calibrated channel range peaking - 
for added gain where you need it ... variable patterns, to cope 
with those difficult ghost and co- channel problems, plus all- channel 
VHF & UHF coverage! Give your customers the best - the FAL- 
CON "VARI- CON "! 

FALCON ELECTRONICS COMPANY, 2003 Cedar St., Quincy, III. 

Stack VARI- COt'.s for even higher 
gain! One bay can be pointed and 
peaked in one direction, and the 
other bay pointed and peaked in a 
different direction. Three bay models 
also available. 

Heart of the "VARI -CON" 
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THE ALL CHANNEL UHF CONVERTER 

THAT OFFERS YOU r thin e y 9' 
PRICE 

PERFORMANCE 

SALES APPEAL 

EXCLUSIVE FEATURES 

and GREATER 

PROFIT MARGIN 

if LIST PRICE IS ONLY $3995 

if High Gain with Lowest Noise Factor 

if Mak as ANY TV Set a Mode-n 82 Channel Receiver 

Rapki Dual -Speed Tuning °:antrols 

if Has No Power -Switch -'On -Off' Automatically Controlled by TV Set 

if Rugged Construction, Attractive Styling, and Rubber Protective Feet 

Exclusively Designed 3- Section B -T Ultratuner 

if Better Discounts for Greater Profits. 

Supported By Hard Hitting Sales Promotion 

Na -ional Advertising in Consumer, Dealer, and 
Service Publications. 

Cooperative Newspaper Advertising 
If FREE Attention -Getting SalesDisplays for Dealers 

Catalog Sheets, Service Data, other Sales Aids 

* Its `íTliiill POWERFUL ... Its 11. llla DEPENDABLE 

RA. 
For complete details, write to Dept OA -3 

BLONDER -TONGUE LABORATORIES 
WESTFIELD, N. J. 

Manufacturers of TELEVISION AMPLIFIERS, UHF CONVERTERS, 
MIXERS, DISTRIBUTION UNITS and TV ACCESSORIES 

AUDIO -HIGH FIDELITY 

the total capacitance contributed by the 
pickup. As the line gets longer, the out- 
put at the amplifier end goes down, 
being shunted by the capacitance of the 
cable. 

Contrary to popular belief, the 
capacitance of the long cable does not 
reduce the high- frequency response of 
the crystal pickup. It reduces the over- 
all level of the signal at the amplifier 
end of the cable, and allows any noise 
picked up by the cable to be more 
effective. 

The low- frequency response of the 
crystal is dependent on the value of the 
grid resistor. Fig. 4 is a schematic 
diagram of an ordinary crystal pickup 
input circuit, with the pickup shown 
by its electrical equivalent. Electrically, 
the pickup consists of an a.c. generator 
G of zero internal impedance in series 
with a capacitance C. C and the grid 
resistor form an ordinary r -c high -pass 
filter- series capacitance and shunt re- 
sistance. As in all filters of this kind, 
the cutoff frequency -the frequency 
below which the response begins to drop 
-depends on the impedances of the two 
filter components, R and C. The higher 
the shunt impedance or the lower the 
series impedance, the lower the fre- 
quency at which attenuation begins. In 
order to keep this frequency down as 
far as possible -preferably below the 
range of hearing -the resistance and 

r - 1 INPUT TUBE 

L 
MAGNETIC PICKUP 

Fig. 9- Equivalent of magnetic pickup. 

capacitance must be made as large as 
possible. The capacitance is fixed by the 
crystal itself, so a large grid resistor is 
necessary; at least 0.5 megohm. 

This makes for a very high -im- 
pedance grid circuit. Noise, induced 
line hum, and the like are hard to keep 
out. The most thorough shielding right 
up to the tube's grid pin is essential. 
This is skimped sometimes in inex- 
pensive sets, on the theory that 
speakers are not good enough to show 
up hum, and the high pickup output 
level tends to cover it. But in a home 
music system this is usually not true. 

Magnetic pickups 
The modern electromagnetic pickup 

has an advantage over the crystal in 
that the stylus assembly does no sig- 
ficant physical work other than that 
required to overcome the tiny inertia 
caused by its own mass and any stiff- 
ness in its mounting. Therefore, the 
stylus can have much greater compli- 
ance. Magnetic pickups can be made 
self- resonant well above the audible 
spectrum, producing relatively flat fre- 
quency response. 

While magnetic pickups vary in con- 
struction and operation, the General 
Electric cartridge is useful for illustra- 
tion of the general principle. Fig. 5 
shows the RPX -050, a dual cartridge 

RADIO -ELECTRONICS 
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is here! 

\ 
\ 

for Qu i k TV Set 
Adjustment and I 

Alignment! 

IiIhI'1 
* For adjustment of vertical 

linearity and height controls 

* Accurate positioning of focus 
coil or magnet 

* Precise setting of yoke 

* Complete with instructions 

See Your Jobber Today! 

Mo,uladurers of fletrronit lquipmenr Srnee 1978 
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used for playing both standard and LP 
discs. Its frequency response is flat 
from 30 to 15,000 cycles with 3 db or 
less variation. Its output is 10 millivolts 
minimum into an open circuit (no shunt 
resistor), and damping is sufficient for 
good transient response and lightweight 
tracking. 

Fig. 6 is a phantom photograph 
showing the inner works of the car- 
tridge. Two coils AA are mounted on a 
pair of yokes CC. A small cylindrical 
magnet D is mounted in a hole in the 
phenolic base behind the coils. Mounted 
in a hole behind the magnet is a dual 
stylus assembly G which can be seen 
in detail in Fig. 7. One of the canti- 
levers with its sapphire or diamond 
stylus at the end, extends over the 
magnet and between two laminations 
BB which extend from the cores of the 
coils. The laminations, cores, yokes, and 
cantilevers are made of a high- perme- 
ability (easily magnetized and demag- 
netized) alloy, while the magnet is 
made of Alnico V, powerful permanent - 
magnet material. 

A path of magnetic flux exists from 
the upper end of the magnet to and 
through the cantilever which is in play- 
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Fig. 10- Treble response of G -E pickup. 

ing position. From the outer end of the 
cantilever the flux divides evenly be- 
tween the two core laminations, through 
each core. At the bottoms of the cores 
the flux combines in the yokes and 
returns to the bottom of the magnet, 
completing the magnetic circuit. 

The outer end of the cantilever is 
normally placed equidistant from the 
two core laminations. When the stylus 
and cantilever move in response to 
record modulation, the cantilever is 
swung alternately closer to and further 
from each lamination. Thus, with each 
cycle of modulation, there is greater 
magnetic flux passing through first one 
core, and then the other. The reluctance 
(magnetic resistance) of the air path 
between the cantilever and the lamina- 
tion has changed because of the change 
in distance. This is why the pickup is 
referred to as the variable- reluctance 
type. 

The constant change of flux in the 
cores causes constantly rising and fall- 
ing magnetic lines of force around the 
cores. These lines cut the turns of the 
coils and induce a.c. voltages in them, 
which are replicas of the audio wave- 
forms in the record groove. The cores 
are connected series opposing and thus 
produce a combined push -pull voltage 
which is fed to the amplifier. This can 
happen only when magnetic lines of 
force cut each coil separately and al- 
ternately. If a magnetic field cuts the 
two coils as a whole -for instance, a 
60 -cycle field from a motor -the result- 

FACTS YOU 
SHOULD KNOW 
ABOUT UHF 
CONVERTERS 

s 

3 

Many converters on the market today 
are unsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts: 
Signal power loss in the preselector 
seriously affects picture quality. 
Most UHF converters use sliding - 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner uses High Q 
coaxial cavity tuners with no sliding 
contacts. Signal power loss is cut 
to 3 db. The resulting low noise 
figure keeps picture quality high. 

Oscillator radiation often causes in- 
terference with neighboring sets. In 
the Turner converter the oscillator 
tube socket and all associated cir- 
cuits are inside the coaxial cavity, 
self -shielded. Removable covers pro- 
vide a second shield against radiation. 

High amplifier noise figure can fur- 
ther damage picture quality. The 
Turner converter uses a special 
broadband amplifier with Cascode 
circuit. It retains the preselector sig- 
nal savings without appreciably in- 
creasing the noise figure. The Turner 
amplifier noise figure is only 4 db. 

Whether installing converters in 
shadow and fringe areas, or putting 
one in your own home, remember 

the Turner often means the dif- 
ference between good reception and 
bad reception. 

EXCLUSIVE TURNER FEATURES 

Higher sensitivity 
Extremely low noise figure 
Exceptional frequency stability 
Double shielding 
Hi -Q silver plated coaxial cavities 
No sliding contacts 

OTHER MAJOR TURNER FEATURES 

Continuous single -knob tuning. Illuminated 
slide -rule dial. Smaller size: 8 "x6 "x6 ". Use 

with UHF or combination antennas. Self pow- 
ered, uses channels 5 or 6. Complete installa- 
tion instructions. For 110 -120 volts 50-60 
cycles AC. Schematic included. 

List price $49.50 
In VHF fringe and 
shadow areas, the 
Turner Booster is a 
superior performer, 
too. 

7 
The TURNER Company! 
933 17th St., N.E., Cedar Rapids, Iowa 

Gentlemen: Please send complete infor- 
mation on the Turner UHF Converter 1 
Turner Booster 

Name 
i 

-I 

J 

Address 

City 
State L 
Export: Ad Auriema, Inc., 

89 Broad St., New York 4, N. Y. 
Canada: Canadian Marconi Co., 

Toronto, Ont. & Bronches 
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Sangamo 

4P0404 
Capacitors 

since 

1924 

First 

molded wire lead 

mica 

Complete line 

for all requirements 

First molded paper tubular 

Developer of 

HUMIDITITE 

Look to Sangamo -the fastest growing capacitor 
manufacturer in America -for top quality capacitors 
at a fair price. The line includes wire lead micas, trans- 
mitting micas, silvered button micas, molded paper 
tubulprs, oil filled paper capacitors, dry electrolytics, 
tantalum electrolytics. Write for Engineering Data 
Sheets on the types you need. 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS 
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ing induced coil voltages tend to cancel, 
and produce no hum output. 

The stylus cantilevers are fitted with 
small rubber -like blocks to damp out 
resonance and help keep the cantilever 
equidistant from the two pole pieces. 
The cantilever assemblies may be re- 
versed by pushing in and turning the 
small knob, to bring either stylus into 
position. A case covers the entire as- 
sembly. Made of high -permeability 
metal, it provides shielding. 

Fig. 8 shows another very popular 
magnetic cartridge, the Pickering model 
260. The cartridge turns over com- 
pletely, to place the other stylus in posi- 
tion. Its characteristics are as good as 
the G -E. Its output is approximately 30 
millivolts. 

Using magnetic cartridges 
Because their output is much lower 

than that of crystals, magnetic car- 
tridges invariably require extra am- 
plification. This can be obtained simply 
by using the microphone channel of the 
amplifier rather than that intended for 
crystal pickups. Usually, a separate 
preamplifier is inserted between the 
pickup and the amplifier. 

The high -frequency response of a 
magnetic cartridge is affected by the 
load into which it operates. The reason 
is similar to the low- frequency limit of 
crystal pickups, and is illustrated by 
Fig. 9. The magnetic pickup is shown 
by its equivalent electrical circuit, a 
generator G of zero internal impedance, 
in series with an inductance L and re- 
sistance R. R is the resistance of the 
coil winding and can be ignored for 
explanation purposes. The grid -leak re- 
sistor Rg and the inductance L form a 
low -pass filter. For a high cutoff fre- 
quency with a fixed inductance, the 
resistance must be as high as possible. 

The curves of Fig. 10 show how the 
treble response of the G -E pickup drops 
off as Rg becomes lower. With no re- 
sistor at all (the pickup itself acts as 
the grid leak) curve A shows only a 
3 -db drop at 15 kc. Curves B, C, D, E, 
and F show what happens with various 
resistance values. They also show that 
the choice of shunt resistor can provide 
the high- frequency equalization neces- 
sary for various record types. 

Next month we shall discuss two 
other pickup types and shall go into 
the subject of pickup equalization. END 

Suggested by Gerald Drew, Sacramento, Calif. 
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BACK THE LINE THAT BACKS YOU! 
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Mew, Restyled Mode s o Ad an>Ilpaign 

IMPROVED ROTATOR UNIT 

-Speed increased to 2 rpm 
Magnetic anti -drift brake. 
Smoother synchronization 
with control units. 

MODEL T -10, finger -tip electrically controlled 
AIGan_e Tenna -Rotor with direction indicator 

dial. Extremely accurate. Modern styling by 

Reinecke & Associates $44.55 

Here's how Alliance 
pre -sells for you! 

' New styling sells on sight! Style's the thing, and 

Alliance has it! More eye -appeal, more buy - 

appeal in these smart, new Alliance Tenna- Rotors and 

the Alliance TV Converter! Boost your sales, boost 

your profits with Alliance -the line that backs you! 

ALLIANCE 
TV CONVERTER 
adds all new UHF channels. 
Advertised on TV! The 
quality converter built to 

last! ......... $42.50 

MODEL U -83, the only fully 
automatic antenna rotator on the market. 

Just "set it - forget it"- this new model automatic 
Alliance Tenna- Rotor. Reinecke- designed . . $44.95 

2 $500,000 ad campaign sends sales your 
way! Alliance keeps spring promises! 

TV Spots- eye -compelling "home" demonstrations - 
more than 16 million viewers on more than 100 sta- 

tions -this is our fifth straight year of TV advertising! 

LIFE 
Magazine 

- full -page ad in this top consumer 
magazine! Newspapers - dominant, 
sales- making ads in key markets! 
Point -Of -Sale Displays -full- color, 
on- the -spot reminders! 

OVER ONE AND ONE- QUARTER MILLION ALLIANCE TENNA -ROTORS NOW IN USE! 

ALLIANCE MANUFACTURING CO., ALLIANCE, OHIO 

JANUARY, 1954 
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(PATENTS PENDING). 

7Ght ALl- tiIANNLL VA! AMTENN4S 

GUARANTEED 
TO OUT -PERFORM ANY OTHER 
ALL -CHANNEL VHF ANTENNA 
ON THE MARIE 
Practically every TV An a m:: ë `ìn ßc.ä 

just such statements as the , . . but, there is a big different* 
in making these broad claims and then being ab:e to back 
them up' 
WE CAN! We are prepared to run a PERFORMANCE 
TEST with anyone ... anywaere ... anytime . o prove 
the vas: superiority of -the new SUPER " KATYS" over 
all other all- channel VHF antennas . . regardless of manu- 
facture, design, type or number of beys! 
IN FACT. WE WILL POSITIVELY AND ABSO- 
LUTELY GUARANTEE THAT OUR SINGLE -BAY 
SUPER. KATY WILL OUTPERFORM ANY VHF 
4 -BAY ANTENNA MADE TODAY! 
Our 2 -Bay SUPER KATY Ls designed for Extremely did 
cult r ception areas. It has been tested in many practically- 
impossible locaticns ... AND HAS NEVER FAILED 
TO BR_'NG IN A PITTIaRE RATED EITHER "VERY 
GOOD" O. "EXCELLENT"! 

IN DEVELOPMEN 
THE AMAZING SUPER KATY DESIGN MAKES OTHER VHF ALL-CHANNEL 
ANTENNA DESIGNS AS OBSOLETE AS THE HORSE AND BUGGY! 
WE CHALLENGE YOU TO TEST IT . . ANYWHERE 
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/l;1OaITHE WORLD'S FINEST ALL -CHANNEL VHF RECEPTION! 
The SUPER KATY all -channel VHF 
antennas feature a twin -driven array with 
a combination of special cut elements for 
a close 300 OHM impedance across the 
entire VHF Band. This feature in con- 
junction with the long, accumulative fan 
dipoles, with directors and reflectors 
properly cut and spaced, results in per- 
formance never before obtained by any 
antenna design ... including our own 
"BIG JACK ", whose design has been so 
widely "hijacked ". 

Actual tests show that the Single -Bay 
KATY -1 will outperform any 10- element 
Yagi on every channel, 7 through 13 . . 
and will perform as well as any 10 -ele- 
ment Yagi on every channel, 2 through 6. 

List Price 

SUPER KATY -1 $25.00 
Single -Bay 

SUPER KATY -2 $50.00 
2 -Bay 

KT Antennas are sold through selected distributors only ... write for nome of your nearest jobber. 

KAY-TOWN ES 
ANTENNA COMPANY 

ROME, GEORGIA 
Recognized leaders in the field of fringe area antenna design 
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MORE ABOUT ATTENUATORS 
Maintaining proper attenuation and 

impedance reflection when 

connecting two different impedances By N. H. CROWHURST 

N THE preceding article (page 36, 
December) on the design of constant 
impedance attenuators, the author 
stated that attenuators perform cor- 

rectly only when properly terminated. 
If terminated with impedances other 
than those on which the design is based, 
both attenuation and impedance reflec- 
tion through the attenuator become in- 
correct. Two of the three charts here 
deal with the result of using an at- 
tenuator of the constant -impedance type 
with incorrect impedances, while the 
third shows how to design matching 
pads for connecting together two dif- 

ferent impedances so that both termi- 
nating impedances are matched. 

Chart I is a simple alignment abac 
(alignment chart or monogram) with 
two impedance scales on the outside 
and a reference line in the middle, 
giving on the left, the ratio between 
the impedances on the outside scales, 
and on the right, the mismatch loss 
resulting from connecting these im- 
impedances together. 

If a constant -impedance attenuator 
is connected to one of the working im- 
pedances, and is correctly designed for 

(TE%T CONTINUED ON PAGE 120) 

a 8 Ó O Ó á ó g 
Ohms 

Ó Ó ó 

Mis -match r 

Z2 

ZI 

N u x A so a N 0) 
7< X X 

N 
N 

ratio Z2 ó 0ó 0 ó ó o° °ñ .o0 ° c _ l/y o 000 0 0 0 0 
póp0póp 

ó 0 0$ 8p8po o $ o ó 
8 ó ÓO O O Ó 0 0 Ptn A u N - OD ain j u Ñ 

Ç pm 
PIOn L ú Ñ O m UH A W Ñ m atil tl1 Ñ 

d10,, 1,i i,ki, i,,lil, l,,il,i, 
il 

i 11111ilit i,, ,i,11i, 1, i, i, r ii ti1, ii11tii , I ,i i i , , I, ,i1 ,i i ti pi,i i i ,1 
A G.O O) N a tn A u N - 

On N a to A u 
8 ó ó ó ó ó ó 

0 - N 4I A tn Os N OD VO 

Mis -match loss db 

ZI Ohms 

ó ó ó ó ó $ ó ó 

RI 
< 

O CO N a N A U N 

Chart I- Reference line in the middle gives the ratio between the impedances and attenuation resulting from mismatch. 
RADIO-ELECTRO NICs 
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WALSCO ANTENNAS 

AMAZING 

3 YEAR 
GUARANTEE 

No less than 24 kt. gold plating on the receiving cipole Of 

:his great, new, 10 element Yagi. Why gold? Because gold -esists 
:orrosion better than any other metal ... and gold is an excellent 
onductor. Like the most powerful radar antennas, the 

Walsco Gold Dipole Yagi gsarantees permanent high gain .n 
any location, under all weather conditions. It's custom -made for 
each location. The only Yagi that carries a 3 year unconditional 
guarantee! And it costs no more than conventional Yagis. 

NEW WALSCO IMPERIAL CONICAL (vim) 
Here's the first radical improvement in Conicals. A new insulator 
which utilizes "barrier discff" and 2 inches of air space 
between the terminals prevents "shorts." Soot deposits, dirt, 
moisture, salt, etc., cannot affect the insulator. This great, new 
Conical will therefore main _ain high gain performance 
Lnder any and all weather conditions. Front -end hardware :s 

stainless steel to prevent corrosion losses permanently. 
Takes only 2 minutes to assemble because there's no loose 
hardware. Nothing compares to the Walsco Conical at any price 
. . and it's backed by the only 3 year unconditional guarantee! 

Write for complete information 

3302 Crenshaw Boulevard, Los Angeles 16, California 
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The complete line of AMPHENOL VHF and UHF antennas are a 

dealer's best investment in his business -selling up to quality 

with AMPHENOL results in customer satisfaction 
and better profits. 

IT PAYS 

TO SELL 

UP TO 

QUALITY 

AMPHENOL dealers have a won- 
derful prestige in their community. 
Set owners equipped with an 
AMPHENOL antenna can see the differ- 
ence in the picture quality of their 
set and sets receiving with other 
makes of antennas. They are pleased 
that their dealer recommended the 
best antenna -and they let their 
friends know about it. The reputation 
of AMPHENOL dealers for quality is 
very satisfying to them and to 
AMPHENOL. 

114 -005 

CORNER REFLECTOR 

-- 
RHOMBIC 

114 -060 

Better business also results from sell- 
ing up to quality. Sales increase, 
profits increase, dealers prosper. An 
important savings in service calls is 
made with quality AMPHENOL antenna 
installations-the antenna stays up, 
provides top reception for years. 

Prosperity and prestige have 
proved an unbeatable combination 
for every AMPHENOL dealer. 

STACKED -V 

A M E R I C A N P H E N O L I C C O R P O R A T I O N 

chicago 50, illinois 

lí14.054 
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RADIO 119 

Chart II -For determining mismatch reflection through the attenuator when attenuator is improperly terminated. 
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Chart III -To determine minimum attenuation necessary for correct matching, and resistor values required for L -pads. 

JANUARY, 1954 
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1201 

WAS x85.00 
NOW x41.95 
SAVE x43.05 

BACK VIEW 

BOTTOM VIEW 

12 TUBE HI-FI FM-AM TUNER 
AT FABULOUS 50.6% SAVINGS! 

TREMENDOUS NATIONAL 
ACCEPTANCE! 
Just a few weeks ago, Radio Shack contracted fo buy 
the ENTIRE output of Approved Electronic's new V -I2 
tuner. As soon as the word got around that a REAL hi -fi 
bargain was available, orders have literally poured in 
we shipped them out just as fast as they rolled off 
Approved's assembly line. Yet our stock position now 
enables us to guarantee AT ONCE delivery - at least for 
the next few weeks! 

EXCLUSIVE AT RADIO SHACK CORP.! 
The brilliant new Approved V -2 is available ONLY at 
Boston's famous Radio Shack - nowhere else in all the 
world. And at no other place can you buy a I2 -tube, 
double. limiter /FM detector, FM -AM tuner for $41.95 
(or even $71.55)! 

GUARANTEED FM SENSITIVITY! 
We flatly (and proudly) guarantee IS microvolt sensitivity 
for 20 db quieting on FM, and better in many instances! 
Compare! Also, the AM sensitivity is for better than 
V.12's antecedant, the highly regarded Approved A -710. 

SEPARATE V -12 POWER 
SUPPLY 
I10 -115V 5060 cy. Delivers 6.3V @ 

4A, 190V DC @ 55 ma. Only 3y, x 454 
x 8 ", weighs 7 lbs. Built for V -12. 
Order No. 36 -207 Net $12.05 

Yes! All This 
For S41.95 - 
12 miniature tubes 
Germanium diode 
Double limiters 
and FM detector 
Tuned RF FM 

Tuned RF AM 

Separate RF, IF 

stages on FM, AM 

6 -gang condenser 
Cathode follower output 
30. 15,000 cps 
Band- indic.Iamps 
15 uv sensit city FM 

Ultra compact chassis 
8r /aWx53/aHx8D. 
Full RETMA guarantee 
Requirecc.3V AC @ 4A, 

190V DC @ 55 ma supply. 
Order No. 36 -207, 7 lbs. 

NOTE: For use with any amplifier, 
TV, radio; designed especially for 
high quality hi -fi home systems. 

ORDER BY MAIL, PHONE, WIRE! w FREE 224 -PAGE CATALOG! 

RADIO SHACK CORPORATION 
'167 Washington St., Boston 8, Mass. (Dept. RE ) 

RADIO 

that impedance, the presence of the 
attenuator will not affect the mismatch 
loss, because ,the impedance reflected 
to the opposite terminals will be the 
same as the correct impedance termi- 
nating it. This applies to only those at- 
tcnuators, either where the constant im- 
pedance characteristic applies for both 
directions, or, in the case of L pads, 
where the attenuator is correctly ter- 
minated in the direction for which it is 
designed to have constant impedance. It 
would be pointless to extend the chart 
for other cases using L pads, because 
there seems to be no reason why the 
correct matching type L pad could not 
be used. 

The mismatch loss, over and above 
the attenuation of the attenuator, will 
be quite independent of either the type 
of attenuator or the amount of attenua- 
tion for which it is designed. 

Chart II deals with the mismatch re- 
flection through the attenuator. The 
diagram on page 119 shows that the 
attenuator is designed for a working 
impedance Zo and a specific attenuation 
in db. It is, however, improperly termi- 
nated by the impedance Z2. As a result, 
the chart shows what impedance will 
appear at the opposite end of the atten- 
uator, represented by the symbol Z2°. 
The type of attenuator is unimportant. 
What affects the mismatch reflection 
is the design figure of attenuation for 
the particular unit. 

It is also unimportant whether the 
designed attenuation is achieved in 
one stage or in a number of separate 
stages. For example, the mismatch re- 
flection would be the same through 40 
db of constant -impedance attenuation, 
whether this was made up in a single 
pad, or of a number of separate pads 
of, say, 20 plus 10 plus 5 plus 2 plus 2 
plus 1. 

Example 1 

A constant -impedance attenuator de- 
signed for 5,000 ohms is terminated 
by a resistance load of 5 ohms resulting 
in a mismatch loss. 

To find the mismatch loss: Chart I, 
using Z2 5,000 ohms and Zi 5 ohms, 
gives 24 db. Using Chart II to find the 
mismatch reflected impedance, Z2 /Zo, as 
given from Chart I, is .001, which will 
be indistinguishable from zero at the 
right -hand side of Chart II. This 
means, that, to all intents and pur- 
poses, a 5 -ohm resistance connected to a 
5,000 -ohm attenuator is a short circuit. 
Suppose the attenuation is designed for 
20 db, then by using the straight -edge, 
or ruler, as shown in the key on Chart 
II, Z2 /Z0 is given as .98, which means 
the input impedance is .98 x 5,000 ohms, 
or 4,900 ohms. 

If the attenuation was 10 db, Z2'/Z0 
becomes .82, making the impedance at 
the input end of the attenuator 4,100 
ohms. 

Example 2 

An attenuator is designed for 250 
ohms and is actually terminated by 
600 ohms. Using Chart I, the ratio 
Z1 /Z2 is 2.4, and the mismatch loss 
attenuation is slightly less than 1 db. 

RA DIO -ELECTRONICS 
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ROTORMOTOR-flT 

A it uc[P-noN - UHIVUF 

PATENTS 

DIRECT/OH `,' v`., ...,,,`_.,,,.' p.j 
ppTE t-` .,^ 

5 U 
J. . . , 

--?'" #2,585,670 ' MONEY BACK GUARANTEED 

53 CLAIMS $2,609,503 
TO RECEIVEa CHANNELS 

;$2,625,655 

#2,644,091 
DIRECTIONS 

f2,644,091 
2-83 FROM 

" " 

; 

#2,661,423 . AND POSITIVELY OUTPERFORM 

j lf101 HER ANTENNAS WITH 

iTHOUT A ROTORMOTOR 
r 

OTHERS PENDING 

UP TO 

LIST PRICE 

$36.5 
SEE YOUR 

JOBBER 

10 TIMES MORE POWERFUL 
THAN ALL OTHER ANTENNAS 

saeued Pzdeem *COI riote4 

LIST PRICE 

$24.50 
SEE YOUR 

JOBBER 

The Super 60 is the general purpose 
model for conditions prevailing in 
most communities today. Within 
a short time 15 to 20 UHF -VHF 
stations will be on the air within 
a 60 mile radius of every fair 
sized community. With the instal- 
lation of the Super 60, you are 
improving your present reception 
in all directions and you are 
ready for the future. 

The Suburban 40 has been devel- 
oped for suburban areas where the 
stations are closer and trouble 
with distance is less of a problem - but the advantage of all di- 
rection all channel reception is 
necessary. A low priced high 
quality antenna for the present 
and the future. 

Here is the real go- getter of the 
All Channel family. The Ultra 150 
reaches out at long distances on 
VHF and gives you a bright, clear 
picture 150 miles and more. This 
antenna has solved the problem 
for thousands throughout the coun- 
try where long range reception 
was otherwise impossible. 

9 POSITION 

ELECTRONIC 

ORIENTATION 

SWITCH 

Yes, we said YOUR area. With the FCC 

allocating over 2,000 new TV Stations cover- 
ing 12 VHF and 70 UHF channels, your area 
is due to change and you will require an 

antenna able to receive both UHF and VHF 

channels from all directions. All Channel 
Antenna Corp. has just the antenna to fill 
your needs and money back guaranteed to 

positively bring you at your location, clearer, 
sharper, pictures than any combination of 
present day antennas using expensive rotor 
motors, boosters, etc. With a flick of the 9 

position electronic beam selector switch, any 
station in any area is instantly brought in on 

any TV set clearer and sharper. 

POLYMICALENE 
4 CONDUCTOR TRANSMISSION LINE 

Low Loss External Air Dielectric 
Matched Impedance 
Eliminates End Sealing 
Eliminates Condensation 
Up to 50% Less Loss 

Than Tubular When Wet 
Easily Spiraled 
No Breaking or Shorting 
Patents Pending - T. M. Reg. 

PRICE INCLUDES While antenna reception is guaranteed 
Antenna arrays necessary stacking bars - 9 as specified, perfect pictures have been 
position switch - switch -toset coupler consistantly received from 2 to 3 times 

cessary hook -up harness - 7 /r stand -offs 

Individually boxed in mailable carton these distances. 
LIST PRICE 

$43.50 
SEE YOUR 

JOBBER 

JANUARY, 1954 

ALL CHANNEL ANTENNA CORP. 

70 -07 Queens Blvd., Woodside 77, N. Y. Hickory 6 -2304 
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#&$;4T 
ya OSCILLOSCOPES 

(IiN KIT OR WIRE FORM) 

THE NEWEST, THE ONLY ONE OF ITS KIND! 
81/2" OSCILLOSCOPE: PRECISE MODEL #308 

Now another great Precise Oscilloscope! 
The only 81/2" Oscilloscope on the 
Commercial Market ... in Kit or Wired 
Form ... at an unbelievably low price. 
Designed to bring you true TV picture 
clarity and laboratory tested accuracy. 

ALL THE OUTSTANDING FEATURES OF THE 

MODEL 300 as shown below, PLUS: 

* INTENSIFIER ANODE 

* HI -LOW- NORMAL SYNCH. (A Precise First) 
* 81/2 INCH TUBE (A Precise First) 
* VOLTAGE REGULATION (A Precise First) 

"Seeing is Believing " -Go and See! 

your nearest jobber 
308K -kit form $129.50 i 

SPECIFICATIONS: PRECISE MODEL 300 OSCILLOSCOPE 

VERTICAL - Vertical-hat (3)1b1 DC through 5 megacycles with sensitivity of 
G reater than 10 millivolts push- pull-(3.94 Millivolts cm); Constant Resist 
anct; Push -pull input immediately converted to single -ended normal or 
reverse phase by shorting bar at inputs 1 and 2; frequency compensated -.. 

vertical stepping attenuator selects AC or DC inputs; Push-pull DC ampli- 
fiers from Input through output: Internal electronic mixing through inputs 
1 and 2; five -way binding posts. 
POSITIONING - Bridge type positioning on vertical and horizontal does 
not vary tube characteristics. 
HORIZONTAL - Frequency compensated stepping attenuator in horizontal 
amplifier; Push -pull Horlrontal out. 
B LANKING - Internal (return trace blanked), external (return trace not 
blanked), 60 cycle or 120 cycle Blanking through Blanking amplifier car 
cult. 
SYNCHRONIZATION - External, Internal Positive, Internal Negative. 
Internal 60 cycle or Internal 120 cycle synchronization. 
SWEEP RATE - Driven or non. driven linear sweeps from I cycle to BOAC 
In five ranges (1.10 cycles uses external C circuit); Trigger potentiometer. 
MAGNIFIER n - Electronic magnifier and magnifier positio' allows any 

Part ofranÚl``na Ito ee 
nmagnified up to ten times (equivalent to 70 inches 

of 
CALIBRATION - Internal square wave calibrator and potentiometer for 
using oscilloscope at a VTVM on Peak to Peak measurements. 
CALIBRATION SCREEN - Edge -illuminated scale and graticule may be 
turned on or 0N; filtered screen. 
OUTPUTS ON FRONT PANEL - Plus Cate output; Sawtooth output; 60 cycle 
phasing output: So cycle unphased output; Calibration output 
FOCUSING - Astigmatism, focus and intensity control. 
CRT - NEW 7" Tube, normally supplied is medium persistency type OWl 
(oscilloscope green trace) - high persistency types available at additional 
cost. 
DIRECT - Oenection plates available from rear of cabinet. 
INTENSITY MODULATION - I modulation through modulation amplifier 
GENERAL - Low loss components; Over -designed fused power supply for 
additional cottony. Deeply etched aluminum panel; New parts from original 
manufacturers facturers - (NO SURPLUS); Steel cabinet, 11" a le 17 ": complete 
with instruction book and all components; Ac Lesson es Model 912T(MM) 
Demodulator Probe and Model 960 Capacity attenuator Probe available at 
extra cost - please see specifications on following- pages. 
There are many additional features and cireults m kit form, which may be 
added to tee Model 300 Please write us for descriptive literature. 

3008 -kit form $94.95 
300W- factory wired, $199.50 

MODEL 950 

10 -1 C.A. FOBS 

$5.95 
MODEL 911 
RF PROBc 

$4.25 

MODEL 630K 
IF -AF -TO I MARK. GEN. 

$33.95 MODEL 610K 
RF SIG. GEN. 

$23.95 

MODEL 909K 
VAC. TUBE VOLTMETER 

$25.98 
wIRED- $37.50 

ALL ABOVE KITS AVAILABLE IN WIRED FORM 

MODEL 907K 
DELUXE VAC 

TUBE VOLTMETER 

$38.98 

MODEL 635K 
phut. AF SINE. SO 

a PULSE GEN. 

$33.50 

MODEL 4681( 
RES. DECADE Bog 

$18.95 

MODEL 999 
41 VOLTAGE PROBE 

$6.98 

Prices slightly higher in the West. Prices and 
specifications subject to change with0:rt notice. ------ - - -.., 

I PRECISE DEVELOPMENT CORP. Dept. RE 25 
999 LONG BEACH ROAD OCEANSIDE, L. I., NEW YORK 

I GENTLEMEN: Without any obligation on elr port, kindly send 
me the following: 

PRECISE CATALOG 
NAME OF DISTRIBUTOR NEAREST ME P 

DEVELOPMENT CORP. 
OCEANSIDE, NEW YORK 

NAME 

ADDRESS 

CITY ZONE STATE 
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Turning to the mismatch impedance 
transfer, using 2.4, Z2 /Zo, which is in 
the left hand part of the arc on Chart 
II, and supposing the attenuator is de- 
signed for an attenuation of 6 db, 
alignment gives a reading of 1.24 for 
Z2' /Zo. So, the reflected impedance is 
1.24 x 250, or 310 ohms. 

If the attenuation is 20 db, the mis- 
match drops to a ratio of 1.01, repre- 
senting 252.5 ohms. 

To avoid any trouble due to mis- 
match, which in r.f. can result in re. 
flections and their consequent troubles 
as well as just losses (as in television 
attenuators), it is advisable to design 
a matching pad so that both impedances 
are correctly matched. This can be done 
quite easily with Chart III. 

The chart gives the minimum at- 
tenuation necessary to produce correct 
matching, and the resistor values for 
an L -pad to produce such matching. 
This pad can of course be combined 
with further attenuators of the con- 
stant- resistance type, designed at either 
of the working impedances, using one 
of the charts in the earlier article. 

To use Chart III, the two impedances 
to be matched, denoted by Z1 and Z2, 
are aligned; and the db attenuation 
can be found on the left -hand side 
of the center reference line. The figure 
from this scale is then transferred to 
the scale on the right -hand side of the 
same reference line, and aligned with 
Z1 and Z2. This locates the values of 
R1 and R2 as shown in the key on the 
chart. 

Example 3 
Take the case of 5,000 ohms being 

matched down to 5 ohms. To do this cor- 
rectly, using Zi 5,000 ohms and Z2 5 
ohms, the attenuation is 36 db. On the 
right -hand center scale, 36 db is so 
close to the infinity point as to be in- 
distinguishable from it. In aligning 
5,000 ohms with this point to find the 
value of R1 the straight -edge falls 
beyond the bottom of the right -hand 
line; similarly for the value of 11, This 
can be overcome by dividing by 10 on 
the Z scales; then converting the R 
value back again by multiplying by 
10. Aligning Z1 at 500 with the infinity 
mark gives R1 as 500, which means its 
actual value will be 5,000 ohms; simil- 
arly R2 is 5 ohms. 

Now consider the case where the im- 
pedances are closer -the second ex- 
ample given above -working between 
250 and 600 ohms. Using Z1 as 600 
and Z2 as 250, the attenuation is about 
8.8 db. Transferring this to the right - 
hand reference scale on the center ref- 
erence line, R1 is 440 ohms and R2 is 
325 ohms. 

Values as calculated from the chart 
are the exact values required for per- 
fect matching. In practice, the closest 
preferred value resistor in the 5% 
or 10% range will probably give a good 
enough match for all practical purposes. 
It will almost certainly result in obtain- 
ing much closer matching than using 
an attenuator without giving proper 
attention to matching. In most cases 
10% resistors will do. END 
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TR -12 .. a special combination value con - 
s'sting of complete rotor including thrust 
bearing... handsome modern design cab- 
inet with meter control dial $47.95 

TR -2 ... the HEAVY DUTY rotor espe- 
cially suited for special TV antenna instal- 
lations. Complete rotor with "compass 
control" cabinet having illuminated 
'perfect pattern" dial $49.95 

TR -11 ... the same as the TR -12 without 
the thrust bearing, complete with meter 
control dial cabinet $44.95 

ONE OF THE WORLD'S LARGEST ELECTRONICS MANUFACTURERS SINCE 1912 

CORN ELL- DUBILIER 
SOUTH PLAI N FI ELD, N. J. 

THE R A D I A R T CORP. 
CLEVELAND 1 3, O H I O 0 
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4 .E.(.* KIT 
Right now there are 100,000,01)0 radio 
and TV sets - 4 or more years old - 

in everyday use. These sets do 
not have P.E.C.'s. You'll 
save service time and parts 

investment - have greater 
confidence in your service 

jobs if you replace old - 
style components with 
P.E.C.'s. Centrelab 
P.E.C. kits are your 
best supply source! 

PCK -18 
18 P.E.C. units. Re- 
place 42 old -style re- 
sistors and 52 old - 
style capacitors. 
Net - - - - $9.00 

PCK -110 
110 P.E.C. units. Re- 
place 255 old -style 
resistors and 52 old - 
style capacitors. 
Net - - - $55.80 

PCK -220 
220 P.E.C. units. 
Replace 525 old -style 
resistors and 620 old - 
style capacitors. 
Net - - - $115.80 
All prices subject to change without notice 

PCK -45 
45 P.E.C. units. Re- 
place 106 old -style 
resistors and 133 old - 
style capacitors. 
Net - - - - $24.00 

RADIO 

TRANSISTOR KEYING MONITOR 

Easy to construct, and 
easy to use, the monitor 
makes for clean keying 

This P.E.C. Guide No. 2 (included with each kit) 
tells you how and when to use P.E.C.'s. Shows 
cross indexing - schematics - tells you how to 
test P.E.C.'s. Get complete details from your CRL 
distributor or use coupon below. 

e 
*Trademark - Printed Electronic Circuits 

CENTRALAB 
A Division of Globe -Union Inc. 

922 -A E. Keefe Ave., Milwaukee 1, Wis. 
Please send name of distributor stocking 

P.E.C. Kits, also additional technical data. 

Name. ..........__ ................... 

Firm..._..._.._ - _...M...._- 

Addresa.._.._.... __. .........._.___._.__....._...._ 

City... Zone .State. 

By I. QUEEN 

ANY c.w. operators monitor 
their keying by listening to 
the blocking of the recei'ver or 
to the clicks of the key. These 

methods are O.K. when sending 
at slow speeds but are definitely no 
go when sending at 15 words per minute 
and higher speeds. Receivers 'often 
block for periods long enough to convert 
a dot into a dash and make the operator 
stumble over his own fist. Using a bug 
without a keying monitor is one sure 
way to make the other fellow -break off 
the contact with some weak excuse like 
QRM, QRN, or gotta QRT for chow. 

This keying monitor makes it pos- 
sible for you to follow your own keying 
with ease so you are more relaxed and 
can really enjoy the contact. Your key- 
ing will be cleaner and the fellow on 
the other end will find it easier to copy 
and won't be so eager to run off and 
work someone else. It is so easy to 
construct and use that no c.w. man 
should be without one. 

The circuit is essentially an a.f. oscil- 
lator with trigger characteristics. No 
positive emitter bias is used, so the 

Upper left, photo of the 
transistor keying moni- 
tor. Above, internal 
view shows simplicity 
of construction. 

transistor tends to remain blocked. If a 
positive signal energizes the emitter, the 
transistor begins to conduct. Current 
flows in the high- resistance base cir- 
cuit. Due to the voltage drop in this 
circuit, a positive bias is placed on the 
emitter. The transistor, once conduct- 
ing, tends to remain that way. 

The base resistor is adjustable. It 
may be set to a medium value, so that 
triggering is only temporary. Then the 
circuit oscillates only for an instant 
after its emitter is energized. Removing 
the external signal permits oscillations 
to die out at once and the transistor 
blocks again. This is the correct adjust- 
ment for a keying monitor. The monitor 
is coupled very loosely to a transmitter 
antenna or final tank. When the key is 
pushed down, the strong r.f. field trig- 
gers the transistor and a tone is heard. 
Releasing 'the key stops the tone. I 
didn't need a crystal to rectify the r.f. 
field. Evidently the periodic disturb- 
ance of the r.f. keeps the circuit trig- 
gered and operates the oscillator. This 
circuit will follow dots up to any speed 
Mackay can transmit. 
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"BEST FREQUENCY STABILITY ACCURACY" 
SUMS UP ALL FIELD COMMENT ON THIS LATEST 

HICKOK TELEVISION ALIGNMENT EQUIPMENT 

Model 690 
Marker Generator 

Crystal controlled. High .25 volt R.I. 
output. Provides dual markers with and 
TV sweep generator. This unit feature; 
another HICKOK First by incorporating 
a Non -Parallax shadow type dial. In con - 
ventional type dials, error generally is 
introduced in setting frequencies since 
the hairline or indicator is at a slight dis- 
tance from the scale. This distance, how -- 
ever slight. can introduce error if the 
scale is not viewed directly at right angles 

In alignment of any type of receiver 
the marker generator is the unit that is 
to be relied upon and must therefore be 
consistently accurate in frequency set- 
tings. The Hickok Non- Parallax dial cal . 

be viewed from any angle without intro- 
ducting c roc. The 45 inches of dial e 
be self calibrated to within crystal a 
racy (.05'11 since the unit includes a 
contained crystal calibrator. 

Leading features of this unit are. 
I l l The simple and time saving rnethodl 

employed in calibration of the dial -ther 
is no counting of beats -no interpolation 
--no remembering of frequencies. 

21 Provision for calibrating any other 
signal generator to crystal accuracy. 

t31 Complete R.F. coverage up to and in- 
cluding channel 83. All channels have pic- 
ture and sound settings marked directly 
ot1 the scale -this eliminates checking on 
these values when they become applica 

tot The marker can be modulated 
self contained 400 cycle signal. Th 
especially valuable in stage - by - s 
alignment and eliminates the introduc 
Lion of acnrher instrument. 

(St Position for adding tw 
rats is provided in addition 
crystal w; ;- ch is included. 

ifit 11 is possible to view 
at once n :: the response cur 
Include t" a main marker an 
rc:rrespen 1,.,it to the cryst . 
lected. Fn. instance. a 4.5 Mc 
be used to obtain two ma 
4 5 Mc scnaration. This will 
..;p align :nrnr procedures s 
neees,ar: to re -set dials 
ponse cud -.e -width 

(7t Both an electronic -ey 
lieadpht ne lack are availab 
visual or audible indications 

q81 1 tt.,u,at :on is conic( 
i step a e uator and veal 
con-ink-it egulatoo of out 

91 The unit is completely d 
a = +.1 to as:: r,rre a minimum of lea 

IOi Ail frequencies are 
_fundamentals with the 
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This entirely new and advanced align- 
ment equipment represents the latest 
HICKOK achievement in offering a corn - 
plete, fast and accurate solution to TV 
alignment. 

Many leading TV engineers have tested 
this new equipment and highly compli- 
ment its practical design for individual 
unit use or compatible set use. 

The stability frequency and accuracy of 
this new equipment plus its ease of use 
make the 690 - 691 - 695 today's best tools 
for a more profitable TV service business. 

or confusing beats or frequencies gener- 
ated by the unit. It is an all around 
instrument in view of its very complete 
R.F. coverage. 

Model 691 
Heterodyned Marker Adder 

This unit, in conjunction with the Model 
695 Sweep Generator and Model 690 Mark- 
er Generator provides the utmost in tele- 
vision alignment techniques. It takes the 
guesswork out of receiver alignment and 
eliminates any errors previously intro- 
duced by overloading due to markers. 

The 691 provides a marker visible at all 
times (including trap points) and will not 
change in amplitude or distort the re- 
sponse curve what -so -ever. This feature, 
in addition to the accuracy and minimum 
leakage of the other units (690 - 695), will 
greatly simplify any alignment. 

The outputs of the sweep generator and 
marker generator are heterodyned and 
applied to an oscilloscope in such a man- 
ner that the marker signal will never 
pass through the receiver itself- there- 
fore cannot cause overloading. 

In short, we can say that we are cali- 
brating the oscilloscope with a marker 
which is visible at all times -even on 
the base line. 

The 691 is specifically designed as a 
companion to the HICKOK 690 Marker 
and 695 Sweep Generator; however, it 
will work well with any of your present 
equipment that has an output of 50,000 
microvolts or more. 

Many leading TV engineers have tested 
this new Hickok equipment and highly 
compliment its frequency, stability and 
ease of use in offering today's fastest, 
most complete and accurate solution to 
TV alignment tasks. See your jobber 
today or write factory direct for com- 
plete technical information. 

Model 695 

Sweep Generator 
This is a completely new electronic sweep 

generator that wi 1 exactingly fill top re- 
quirements of the pr ofessional TV serv- 
iccsnan or lab. There are no moving parts 
to produce vihrat on or to wear out. This 
unit, although moderately priced, features 
a sweep signal that is absolutely linear 
and without amp itude modulations. 

This unit has technical advantages over 
other sweep generators because: 

(I) The unit is completely triple shielded 
to insure that there is as little leakage 

om the unit as is engineeringly possi- 
It is possible to attenuate the signal 

m to 3 microvolts, and the unit has a 
ximum output of 300.000 microvolts 

(21 A bias voltage, variable from 0 to 
12 volts, and metered directly by the volt- 
meter on the front panel. eliminates the 
suai time- consurteing method of obtain - 

bias voltage from dry cells. Since this 
s voltage is variable with continuous 
ing, one can determine more accu- 
ely the effects of bias on the overall 
ponse curve and can align sets to more 
sitive for "fringe area" reception or 

gn them to prevant "overloading" when 
station signal ,s very powerful. 

31 Three RF oscillators provide colla- 
te VHF coverage Channels 2 - 131 on 
damentals and hetrodyned output IF 
quencies 0 - 50 We. This assures a strong 
nal necessary for aligning "front ends. 
41 Continuous tuning and an easy -to- 
d scale marked off in channels liter 

y provides the serviceman with a foot - 

of method of alignment. 
51 An internal method of "retrace 
nking" provides a reference base line 

et eliminates confusion sometime, 
ught about by retrace curves. 

61 Even though the sweep width is 
'tied. it will not be necessary to read - 

t the phasing control. 
7, As is commoi to all Hickok Signal 
orators. a Standby position is incor- 

rated in which the plate voltage is 
oved from all he tubes leaving fila- 

nt voltage aeons to keep the unit at 
constant temperature and ready ti. 
crate the moment the Range Selector 
itch is rotated. 
8) The instruct on manual areom 
ing the unit gives complete, detai 
d easy -to- follow instructions on corms 
t alignment procedures. uses of t 
trument. and a thcrough undersea 

of alignment. 

All of these features have been developed 
with the TV serviceman in mind. 

THE HICKOK ELECTRICAL INSTRUMENT COMPANY 
10531 Dupont Avenue Cleveland 8, Ohio 

See your 
parts jobber 

or write direct 
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TSTAIIDIIIG for HIGH FIDELITY! 
OSAVEf I TUNERS rA 

d 
ocC co 

an 
EI' 

AUDIO PRODUCTS CO. 

Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., as 
well as the completed sub -assemblies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc., where applicable. All sub- 
assemblies wired, tested and aligned at 
the factory make Collins Pre -Fab Kits easy 
to assemble even without technical knowl- 
edge. The end result is a fine, high qual- 
ity, high fidelity instrument at often less 
than half the cost - because you helped 
make it and bought it direct from the 
factory. 

PRIM 
ffi3 

$1525 
FMF -3 Tuning Unit 

The best for FM. The most sensitive 
and most selective type of "front end" 
on the market. 6 to 10 microvolts sen- 
sitivity. Image ratio 500 to I. 616 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift -free. Chassis plate measures 
61/2 "x41/2 ". In combination with the 
IF -6 amplifier, the highest order of 
sensitivity on FM can be attained. 
Tubes included as well as schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF -3: 21/2 lbs. Dial avail. 
able @ $3.85. 

Con.. o f.Mwn [u ., . .e , 
n dqM1d _. Co lo. Rodm Co' 

FM Tuner Kif $55 
The FM -11 tuner is available in kit form with the 
IF Amplifier mounted in the chassis, wired and 
tested by us. You mount the completed RF Tuning 
Unit and power supply, then after some simple 
wiring, its all set to operate. 11 tubes: 6)6 RF 

amp, 6AG5 converter, 6C4 oscillator, 6BA6 1st IF, 
(2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6ALS 
discriminator, 6AL7 -GT double tuning eye, 5Y3 -GT 
rectifier. Sensitivity 6 to 10 microvolts, less than 
1/2 of 1% distortion, 20 to 20,000 cycle response 
with 2DB variation. Chassis dimensions: 121/2" 
wide, 8" deep, 7" high. Illustrated manual sup- 
plied. Shipping weight 14 lbs. 

IF -6 Amplifier 
A remarkable value! 6 tubes are used 
in the IF amplifier: 6BA6 1st IF, (2) 
6AU6 2nd and 3rd IF's, (2) 6AU6 
limiters and 6A15 discriminator. High 
gain, wide -band response (200 KC) for 
highest fidelity. 20 to 20,000 cycles. 
Distortion less than 1/2 of 1 %. Draws 
40 ma @ 220 volts. Chassis plate di- 
mensions: 11,' x 21/2 ". Shipping 
weight: 3- lbs. 

AM -4 Tuning Unit $2450 
Tops in AM superhet performance) A 
3 -gang tuning condenser gives 3 tuned 
stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme- 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 68E6 
converter; 6BA6 IF amplifier and 6AT6 
detector: Draws 30 ma @ 220 volts. 
Mounts on a chassis plate measuring 
4 "x73/e ". Shipping weight 21/2 lbs. 
Dial available at $3.85. 

FM /AM Tuner Kit 
$7750 

The original 15 tube deluxe FM /AM pre -fob kit 
redesigned on a smaller chassis. The tuner now 
measures 14" wide by 12" deep by 71/2" high. 
This attractive new front and dial assembly opens 
up new applications where space is of a premium. 
Kit includes everything necessary to put it into 
operation -punched chassis, tubes, wired and 
aligned components, power supply, hardware, etc. 
Kit comprises FMF -3 tuning unit, IF-6 amplifier, 
AM -4 AM tuning unit, magic 
eye assembly and complete 
instructions. All tubes included. 
Shipping weight 19 lbs. 

I Te. CIhne Aedie Proben Co. Inc, RE -1 
I . lee 2e1, weeMeld, N. J. 
Tel. W Eenleld 2.4390 
o FM Tuner Kit FM /AM Tuner Rit Slide Rule Dial Attembly 

FM/.3 Tuning Unit Q If, Amplifier Q AM4 Tuning Unit 

NAME -- 
ADDRESS 

CITY....... _...., STATE 

Amours, for Kit t......... See weights, odd shipping cost S.... ..... 

Total amours, enclosed S Check Money Order 

WHEN YOU THINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS 

RADIO 

Few adjustments or controls are 
needed. Finding the proper resistance 
between switch and ground may require 
a little experimenting. I found 330,000 
ohms O.K. If it is too high, oscillations 
will continue with the key up. If too 
low, the circuit may not oscillate. 

The base resistor varies tone. It also 
determines trigger conditions. Near 
zero, the transistor will be too critical. 
It will oscillate at the slightest touch of 
the headphones. Results are best with 
about 4,000 ohms in the base circuit. 

The transformer is the type used in a 
TV vertical blocking oscillator. It 
measures 250 ohms across the primary 
(between GR and BR) and 1,600 ohms 
across the secondary. There is no reason 
why high -ratio audio transformers 
should not work in this circuit. 

I have used this monitor on all bands 
with a low -power (30 -watt input) 
transmitter. The only coupling proce- 
dure required is to wrap the short 
insulated lead from the emitter once or 
twice around the antenna. Placing it 
near the final tank also works fine. 

Schematic of transistor keying monitor. 

Materials for Keying Monitor 
Resistors: I- 330,000 ohms, /2 watt; I -5,000 ohms, 
potentiometer. 

Miscellaneous: l- vertical blocking oscillator type 
transformer; I- transistor, type CK -722; I- s.p.s.t. 
toggle switch; I -1.5 -volt dry cell; I -phone lack; I-4 x 4 x 2 -inch utility box. 

This instrument can also serve as an 
excellent a.f. oscillator. The base re- 
sistor varies tone over a fairly wide 
range, almost 3 octaves. With a larger 
resistor, the variation is even greater. 
If much use is to be made of this unit 
as a generator, it might be better to 
add a switch to disconnect the high re- 
sistance. This will do away with the 
trigger characteristic and permit the 
transistor to oscillate at all times. 

This circuit has another curious char- 
acteristic, mentioned earlier. When used 
as a trigger circuit, you will find that 
the instrument is sensitive to mechan- 
ical shock as well as acoustic and r.f. 
signals. For this reason, turn the tone 
control as near to zero as you can 
without oscillations. Now, if you tap 
the headphones ever so lightly, the cir- 
cuit will be tripped and oscillations will 
be heard. Speaking or whistling into 
the phones will do the same thing. Once 
oscillations begin, they may be stopped 
by turning off the switch or returning 
the tone control to maximum. This 
resets the trigger. 

Most c.w. men take pride in their sig- 
nal quality, and this transistor keying 
monitor will enable them to hear them- 
selves as others hear them. Its com- 
pactness and ease of installation make 
it a valuable instrument. END 
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THE SERVICE RUNAROUND 

BLOOD AND TEARS 
Reprinted by permission 
Capr. 1553 The Veen Yorker Magazine, Inc. 

NOBODY knows what TV repairmen 
go through- nobody, that is, ex- 

cept other TV repairmen and, because 
we've been looking into the subject, us. 
We've learned, for example, that one 
of the greatest hazards they face in the 
slow completion of their appointed 
rounds is children. Hell hath no fury 
like a tot about to be deprived of even 
an extremely fuzzy image of Rov Rog- 
ers, and TV repairmen invariably try 
to sneak sets out of the house while 
children are at school or (but this is 
chancy) napping. Children are known 
to have kicked, pommelled, clawed, and 
bitten men engaged in removing TV 
sets. Children also go in for making 
their own TV repairs, often by kicking, 
pommelling, and clawing the sets. A 
repairman in Scarsdale tells us he was 
recently called in to examine a 1948 
model that appeared absolutely done 
for -no image, no sound, nothing. Now, 
1948 is the paleolithic, or flint -chipping, 
era of TV, and the repairman was 
about to report to the mistress of the 
house that the set had better be 
scrapped when a two -year -old, the son 
of next -door neighbors, darted into the 
room. The little fellow hadn't yet 
learned to speak but had evidently 
been fooling around with TV all his 
life. Sizing up the situation, he brushed 
the repairman aside, took off a sandal, 
and slammed it as hard as he could 
against the back of the set. There fol- 
lowed a sound of tinkling glass from 
inside the set, a gummy substance 
started running out of the bottom of 
it, and then clear on the screen and 
loud from the speaker came "Shop, 
Look, and Cook, with Ruth Bean." 

Children not only repair sets; they 
like to experiment with them. Forcing 
foreign objects into the cabinet to see 
what will happen next is the favorite 
sport of many an infant Edison, and in 
the past few years repairmen have 
reaped a rich harvest of pennies, but- 
tons, paper clips, marbles, and dead 
grass. 

Occasionally, a TV set will outdo it- 
self by accident. Take the case of a set 
we've heard about that, thanks to the 
combination of a defective tube and a 
film of furniture polish on the screen, 
managed to produce a sort of color. 
The owner of the set was furious when 
a well- meaning repairman, summoned 
to adjust the antenna, replaced the 
tube, and the screen reverted to plain 
old black- and -white. 

Some accidental improvements are 
both pleasant and alarming. Not long 
ago, a lady in Forest Hills discovered 
that whenever she turned on her set, 
her living room began to smell exactly 
like the cider mill on her grandfather's 
farm in New England, which she hadn't 
visited in twenty years. Luckily, she 
got in touch with her repairman before 
getting in touch with her doctor, and 
he traced the singular fragrance to its 
source. One of the children in the house 
had emptied a jar of apple jelly into 
the set, and as the tubes warmed up, 
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SIMPSON ELECTRIC COMPANY 

LU 

All the necessary signal sources for alignment of 
FM and TV receivers Includes the Simpson High 

LaJ Sensitivity Oscilloscope and high frequency crystal 
probe for signal tracing Independent, continuously j variable attenuators and step attenuators for both 

CD AM and FM units offer complete control of output 
at all times 0.15 megacycle sweep is provided by 

O a noiseless specially designed sweep motor based 

OD 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. 

0- dealer's net $475.00 

5200 W. Kinzie St., Chicago 44, Illinois Phone: EStebrook 9 -1121 In Canada: Bach -Sirr non, Ltd., London, Ont. 

. e FIRST CHOICE with 
servicemen because Van" Fenwire is BEST by TEST 

*FENTUBE- AIRSPACED and *TWISTTUBE are 
outstanding for high performance -low loss - 
stable characteristics under all atmospheric 
conditions -reduced interference pick up -rea- 
sonable price. 

Write Dept. RE -I for literature on complete 
FENWIRE line including "TUF -GUY" ... finest 
guywire mode. 

(Sold through jobbers only.) 
*U.S. & British Pat. Pending 

FENTON COMPANY 15 Moore Street, N. Y. 4, N. Y. Tel. BOwling Green 9.3445 
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THIS BOOK HELPS YOU 

Make Increased Profits 
qiflg1IIIIISe 

RFWTRON 
TUEflS 

. CONVERSION 

INSTALLATION 

. SERVICE 

N..IinQhUUk Rsa.TROM mas 

Get this ONE DOLLAR book 

f R E E 
with your next 
25 -TUBE PURCHASE 

This newest, most helpful book on UHF 
conversions is yours free when you buy 25 
RELIATRON receiving tubes or one picture 
tube from your Westinghouse Distributor. 

This vital handbook covers conversion data, 
tuners and converters, antenna installations, 
channel frequency charts, station coverage, and 
many other necessary, conveniently arranged 
facts you will need. 

There's a gold mine in UHF conversions. And 
this book will help you make the most out of 

ET 95046 

YOU CAN BE SURE ... IF ITS 

Westinghouse 

the biggest profit opportunity since television 
came alive. 

Get this dollar value for no extra charge with 
your next order of 25 tubes! For your nearest 
Westinghouse Distributor, see the list of all 
Distributors of Westinghouse RELIATRON 
Tubes on the opposite page. 

See Westinghouse Tube Listings in 1954 Photofact Folders. 

RELIATRON TUBES 
NGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 

RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Get the Newest, Finest 

UHF Conversion Handbook 
from one of these Westinghouse Tube Distributors 

FREE with your next 25 -tube order 

ALABAMA 
Birmingham - James W. Clary Co. 
Birmingham - Moore -Handley Hardware Co. 
Mobile - Moore- Handley Hardware Co. 

ARKANSAS 
Little Rock - Southern Radio Supply 

CONNECTICUT 
Bridgeport - Hatry of Bridgeport 
Danbury - Pilgrim Electronics Co. 
Hartford - Hatry of Hartford 
New Haven -Hatry of New Haven 
Stamford - Hatry of Stamford 
Waterbury - Hatry of Waterbury 

DELAWARE 
Wilmington -D & M Radio Sales & Service Co. 

DISTRICT OF COLUMBIA 
Washington - Electronic Wholesalers, Inc. - Silberne Radio & Electronics Co. 

FLORIDA 
Jacksonville - Bay Co. - Thurow Distributors Inc. 
Miami - Heyman Radio Supply Co. - Thurow Distributors Inc. 
Orlando - Thurow Distributors Inc. 
Pensacola - Grice Radio & Electronics Supplies 
St. Petersburg - Thurow Distributors Inc. 
Tallahassee - Thurow Distributors Inc. 
Tampa - Thurow Distributors Inc. 
West Palm Beach - Thurow Distributors, Inc. 

GEORGIA 
Atlanta - Herndon -Thomas Electronics - Specialty Distributing Co. - Yancey Co., Inc. 
Albany - Specialty Distributing Co. 
Augusta - Specialty Distributing Co. 
Macon - Specialty Distributing Co. 
Savannah - Specialty Distributing Co. - Yancey Co., Inc. 

ILLINOIS 
Alton - Radonics Alton, Inc. 
Chicago - Broadwin Radio & TV, Inc. - Chauncey's, Inc. - Clayton Radio Parts - Irving Joseph, Inc. - J. G. Bowman & Co. - Radio Parts Co. - Walker -Jimieson, Inc. 
Danville - Bud Electronic Supply Co. 
Elgin - Elgin Electronic Supply 
Joliet - Joliet Radio Supply 
Kankakee - Radio Doctors Supply House 
Oak Park - Melvin Electronics, Inc. 
Peoria - Warren Radio Co. 
Rockford - Superior Radio Co. 
Rock Island - Tri -City Radio Supply, Inc. 

INDIANA 
Angola - Shaw Engineering Co. 
Columbus - H. A. Williams & Co. -Radio Parts 
Evansville - Hutch and Son 
Ft. Wayne - Wall Distributing Co. - Warren Radio Co. 
Hammond - Broadwin Television & Radio, 

Inc. of Indiana 
Indianapolis - Graham Electronics Co. Inc. - Meunier Radio Supply Co. - Warren Radio Co. 
Marion - Mobile Radio Supply Co. 
Terre Haute - Archer & Evinger 
Valparaiso - Jess Bowman & Assoc. 

IOWA 
Cedar Rapids - Gifford- Brown, Inc. 
Council Bluffs - World Radio Laboratories 
Davenport - Tri -City Radio Supply 
Des Moines - Gifford -Brown, Inc. - Radio Trade Supply Co. 

KANSAS 
Pittsburg - Pittsburg Radio Supply 
Topeka - Overton Electric 
Wichita - Radio Supply Co. 

KENTUCKY 
Lexington - Lex- Tronics 
Louisville - Peerless Electronic Equipment Co. - Universal Radio Supply Co. 
Paducah - Warren Radio Co. 

LOUISIANA 
Baton Rouge - 'Ole Miss Supply 
New Orleans - Atlas Radio Supply - Crescent Radio & Supply Inc. 

-'Ole Miss Supply - Pelican Radio Supply 
Sulphur - General Electronic & Engineering 

Service Corp. 

JANUARY, 1954 

MAINE 
Hollowell - Powell Radio Supply 

MARYLAND 
Baltimore - Wholesale Radio Parts Co. Inc. 

MASSACHUSETTS 
Boston - Commercial Radio Corp. - Gerber Radio Supply Co. - Lincoln Electronic Supply Corp. - Radio Wire Television, Inc. 
Lynn - Essex Electrical Supply Co. Inc. 
Natick - Willett Radio Supply 
New Bedford - E. A. Ross & Co. 
Springfield - Regent Sales, Inc. 

MICHIGAN 
Battle Creek - Electronic Supply Corp. 
Benton Harbor - Benton Electronic Supply 

Co., Inc. 
Detroit - Glendale Electronic Supply 
Flint - Lifsey Distributing Company 
Grand Rapids - Radio Parts, Inc. 

Wholesale Radio Co. 
Highland Park - Hi -Park Distributor 
Jackson - Matteson Electronics, Inc. 
Muskegon - Bell Lourim Electronics, Inc. 
Pontiac - Electronic Supply Co. 

MINNESOTA 
Duluth - Lew Bonn Co. 
Minneapolis - Electronic Center, Inc. - Lew Bonn Co. 
St. Paul - Lew Bonn Co. 

MISSOURI 
Kansas City - Manhattan Radio Supply - Radiolab 
St. Louis - Van Sickle Radio Co. - Radonics Co. 

NEW JERSEY 
Hackensack - American Distributing Co. 
Hillside - Sherwood Distributors, Inc. 
Jersey City - Hallmark Electronics Corp. 
Manville - Masters TV Supply Co. 
Newark - Emerson -New Jersey, Inc. - Radio Wire Television; Inc. of N.J. - Variety Electric Co., Inc. 
North Bergen - American Distributing Co. 
Paterson - Jersey Electronic Distributing Co. 
Perth Amboy - Bennett's Radio Supply 
Teterboro - Van Dusen Aircraft Supplies 
Trenton - Allied Electrical Appliance Parts, Inc. 

NEW YORK 
Albany - Air Waves Electronic -Radio Dist. Co. 
Binghamton - Stack Electronic Supply Co. 
Brooklyn - Ace Electronics - Bay Electronic Distributors - Benray Electronics Corp. - Hygrade Electronics, Inc. 
Buffalo - Buffalo Electric Co. Inc. - Radio Electric Products, Inc. 
Elmira - Le Valley McLeod, Inc. 
Fredonia - Barker- Higbee, Inc. 
Ithaca - Stallman of Ithaca, Inc. 
Mineola - Emerson -Long Island, Inc. 
Monticello - Fleisher Distributors, Inc. 
Newburgh - Chief Electronics, Inc. 
New Rochelle - Transvision, Inc. 
New York City - Barry Electronic Corp. - Bay Electronic Distributors - Emerson -New York, Inc. - House of Electronics - Magic -Vue Television Corp. - Midway Radio & 

Television Corp. - Milo Radio& Electronics Corp. - Radio Wire Television, Inc. 
- Sanford Electronics Corp. 

Patchogue - South Bay Radio Distributors 
Poughkeepsie - Chief Electronics, Inc. 
Rochester - Maseline Radio & Electronic 

Equipment, Inc. 
Rome - Rome Electronic Supply 
Staten Island - B & D Distributing Co. 
Syracuse - Karl- Williams Co., Inc. 
Troy - Troy Electronics Distributing 
Utica - Electronic Laboratories & Supply Co. 
White Plains - Emerson Radio Westchester, Inc. 

NORTH CAROLINA 
Charlotte - Dixie Radio Supply Co. - Westinghouse Electric Supply Co. 
Greensboro - Westinghouse Electric Supply Co. 
Hickory - Victor Radio TV Supply Co. 
Raleigh - Raleigh- Allied Electronics, Inc. - Westinghouse Electric Supply Co. 
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Salisbury - Leonard Electronics of 
Salisbury, Inc. 

OHIO 
Akron - Sun Radio Co. 
Canton - Burroughs Radio, Inc. 
Cincinnati - Holub & Hogg - Mytronic Co. - Radio TV & Refrigeration 

Supply, Inc. 
Cleveland - Radio Electronic Parts Corp. 
Columbus - Buckeye Electronics - Electronic Supply Corp. - Whitehead Radio Co. 
Dayton - Allied Supply Co., Inc. - Stotts- Friedman Co. 
Lima - Allied Supply Co., Inc. 
Mansfield - Burroughs Radio Inc. 
Marion - Servex Distributing Co. 
Toledo - Lifetime Electronics - Warren Radio Co. 
Warren - Radio Specialties 
Youngstown - Radio Parts Co. 

OKLAHOMA 
Oklahoma City - Dulaney's - Electronic Supply Co. 
Tulsa -S & S Radio Supply 

PENNSYLVANIA 
Allentown - Radio -Television Supplies 
Braddock - Marks Parts Co. 
Erie -B & D Wholesale Distributing Co. 
Harrisburg - Harrisburg Radio Laboratory 

Supply 
Hazelton - Moyer Electronic Supply Co., Inc. 
New Brighton - Television Parts Co. 
Philadelphia - Allied Elec. Appliance Parts, Inc - Almo Radio Co. - Barnett Bros. Radio Co. - Herbach & Rademan Co. 
Pittsburgh - Cameradio Co. - Radio Parts Co. Inc. - Tydings Co. 
Scranton - General Radio & Refrigeration Co. - Penn Electrical Engineering Co. 
Wilkes -Barre - General Radio & Electronic Co. 
York - York Radio & Refrigeration Parts 

RHODE ISLAND 
Providence - Television Accessory House 

SOUTH CAROLINA 
Columbia - Dixie Radio Supply Co. - Westinghouse Electric Supply Co. 
Florence - Dixie Radio Supply Co. 
Greenville - Dixie Radio Supply Co. - Westinghouse Electric Supply Co. 
Spartanburg - McElhanney Co., Inc. 

TENNESSEE 
Chattanooga - Mills & Lupton Supply Co. - Specialty Distributing Co. 
Kingsport - Chemcity Radio & Electric Co. 
Knoxville - Chemcity Radio & Electric Co. 
Memphis - Electronic Supply, Inc. - McGregor's, Inc. 

-W & W Distributing Co. 
Nashville - Currey's Wholesale Distributors - Electra Distributing Co. - Moore -Handley Hardware Co., Inc. 

TEXAS 
Amarillo - Dulaney's Co., Inc. 
Beaumont - Covington Distributing Corp. 
Corpus Christi - Hayes Radio Supply Co. 
Dallas - Adleta Co. - Crabtree's Wholesale Radio Co. 
Denison - Denison Radio Supply 
Ft. Worth - Sutton's Wholesale Electronics 
Houston - Angie Radio & Supply Co. - Electra- Mechanical Products Co. - Hall, Inc. 
Midland - Henderson -Hoff 
San Antonio - Mission Radio, Inc. - Modern Radio Supply 
Tyler - Radio Service Supply Co. 

VIRGINIA 
Bristol - Bristol Radio Supply Corp. 
Fredericksburg - J & J Appliance Co. 
Lynchburg - Eastern Electric Co. 
Newport News - Noland Co., Inc. 
Norfolk - Radio Parts Distributing Co. 
Richmond - Meridan Electronic Equipment Co. 
Roanoke - Leonard Electronics of 

Roanoke, Inc. 
Winchester - Leonard Electronics of 

Winchester, Inc. 
WEST VIRGINIA 

Bluefield - Superior -Sterling Co. 
Huntington - TV Supply Co. 

WISCONSIN 
Madison - Superior Radio Co. of Madison 
Milwaukee - Electronic Expeditors Co. - Marsh Radio Supply Co. 
Racine - Superior Radio Co. 
Wausau - Electronics, Inc. 

The above listing was closed as of November 
10, 1953. Watch for new Westinghouse Dis- 
tributor Appointments in your area. i 

ET-95046 
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130 I THE SERVICE RUNAROUND 

CAREFULLY SELECTED 

for EVERY NEED 

of RADIO, TV 
Service Technicians 

NEWCOMERS OR OLDTIMERS 
HOW TO TROUBLESHOOT 

A TV RECEIVER 
by J. R. Johnson 

A step -by -step guide for newcomers to rapid system- 
atic troubleshooting. Read this book and start out 
on the right foot! 
Over 120 (51/4x81/4 ") pages $1.80 

HOW TO USE SIGNAL AND 

SWEEP GENERATORS 
by J. R. Johnson 

First book on all types of signal and sweep genera- 
tors. Gives test uses and discusses problems and 
their solutions in using this equipment. Applications 
of all signal and sweep generators in AM, FM radio 
and TV servicing. 
Over 140 (51/2x81/2 ") pages $2.10 

INTRODUCTION TO COLOR TV 
by Thomas & Kaufman 

Complete story on NTSC color TV system. Explains 
how color receiver differs from black and white; how 
single and triple gun color tubes differ from black 
and white picture tubes. Answers all questions on 
present day color TV. 
Over 100 (51/4x81/4 ") pages, illus $2.10 

TV TROUBLESHOOTING AND REPAIR 

GUIDE BOOK VOL. 2 
by R. G. Middleton 

Companion book to best selling Vol. 1. Finest practi- 
cal book to make TV servicing easy. Spot TV receiver 
troubles fast. All items in TV receivers not in Vol. 1. 
Does not duplicate! 
Vol. 2, 160 (81/2x11 ") pages $3.30 
Vol. 1, 204 (81/2)(11 ") pages $3.90 

GUIDE TO AUDIO REPRODUCTION 
by David Fidelman 

A to Z explanation of the reproduction of sound, 
design, construction, assembly and testing of sound 
systems and their components. Valuable for service 
technicians, engineers, amateurs. 
Over 250 (51/2x81/2 ") pages ;3.50 

OBTAINING AND INTERPRETING 

TEST SCOPE TRACES 
by J. F. Rider 

Over 500 actual photographs of test scope traces. 
Shows how to use scopes and what traces mean. 
Valuable for servicing TV receivers, FM and AM radio 
receivers, audio systems and test equipment. Specific 
test equipment set -ups shown with each application. 
No other book like it! 
Over 140 pages Only $2.40 

TV MANUFACTURERS' 

RECEIVER TROUBLE CURES 

VOL. 1, VOL. 2, VOL. 3 and VOL. 4 
Positive cures for TV troubles! Gives you exact direc- 
tions for correcting TV receiver performance "bugs ". 
Each cure is official, factory- authorized, direct from 
the receiver's manufacturer. Listings by manufacturer 
and model or chassis number. Helps correct the most 
difficult faults -picture jitter, hum, instability, buzz, 
tearing, etc. 
Vol. 1, 115 (51/4x81/4 ") pages $1.80 
Covers 12 brands, Admiral through Dumont 
Vol. 2, 117 (51/4x81/4 ") pages $1.80 
Covers 11 brands, Emerson through Jackson 
Vol. 3, 119 (51/4x81/4 ") pages $1.80. 
Covers 16 brands, Kaye -Halbert through Philco. 
Vol. 4, Over 115 (51/4x81/4 ") pages $1.80 
Covers 10 brands, Philharmonic through Shaw TV. 

VOLUME 5 COMING SOON! 
Prominent manufacturers not in first 4 volumes. 

ONE SERVICE JOB WILL MORE THAN PAY 
THE COST OF THIS SERIES OF BOOKS! 

TV SWEEP ALIGNMENT TECHNIQUES 
by Art Liebscher, Test Equipment Specialist 

Never before has there been a book such as this on 
TV sweep alignment! An expert gives you accurate 
time- saving methods -and tells you how they work. 
Introduces the new Supermark method. Chock-full of 
sweep curve pictures. Valuable for servicing in UHF 
signal areas. 
123 (51/2x8 ") pages, illus $2.10 

ENCYCLOPEDIA ON CATHODE -RAY 

OSCILLOSCOPES AND THEIR USES 
by Rider and Usland 

Most complete 'scope book! Cloth cover. 
992 (81 /2x11 ") pages, 3000 illus $9.00 

RECEIVING TUBE SUBSTITUTION 

GUIDE BOOK 
by H. A. Middleton 

Answers all tube problems by listing 2,500 radio- 
television tube substitutions in numerical sequence, 
with accompanying wiring instructions, original and 
substitute socket illustrations. 
224 (81/2)(11 ") pages $3.00 

FIRST SUPPLEMENT, RECEIVING 

TUBE SUBSTITUTION GUIDE BOOK 
48 (81/2x11 ") pages ; .99 

UHF TELEVISION ANTENNAS 

AND CONVERTERS 
by A. Lytel 

Latest information on all types of converters, an- 
tennas, transmission lines. Valuable for UHF installa- 
tion techniques 
Over 128 (51/4x81/4 ") pages $1.80 

WRITE FOR COMPLETE RIDER CATALOG 
Buy these books now from your jobber, bookstore - 

if not available from these sources, write to: 

Export Agent: 
Roburn Agencies, Inc. 
39 Warren Street 
New York 7, New York 

PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 

West Coast Office: Cable Address: 
4216 -20 W. Jefferson Blvd. Roburnage N.Y. 
Los Angeles, California 

the jelly melted. 
TV sets are sometimes thrown out 

of kilter by mice, most of which are 
not planted by children. Neither are 
they planted by repairmen, though the 
accusation has been made. It appears 
that mice consider the warm, dark cozi- 
ness of the sets ideal for nesting. 

Clambering about on the upper 
reaches of peoples' houses is one of 
the risks of a repairman's life. The 
weekly meeting of a women's bridge 
club in East Orange was broken up 
early this month when a TV man who 
was rigging an antenna in an unfinished 
attic slipped between two rafters, 
plunged through the living -room ceil- 
ing, and landed right in the middle of 
a card table. The man wasn't hurt, but 
the table was wrecked and two cards 
in dummy's club suit simply disap- 
peared. 

Last week in Brooklyn, a TV addict 
complained to his repairman that his 
TV screen tended to fog over late in 
the evening. He'd made the same com- 
plaint a dozen times before, and the 
TV man had checked the set a dozen 
times without finding anything wrong 
with it. Acting on a hunch, he stopped 
in at his customer's house along about 
11 P.M. and, sure enough, it wasn't the 
screen but the owner of the set, a man 
highly susceptible to the beer ads on 
TV, who tended to fog over late in the 
evening. 

Also last week, trouble in the Bronx: 
A TV repairman got a call from a Mr. 
Schneider, at such -and -such an address, 
asking him to pick up a set that had 
gone haywire. The repairman had pre- 
viously done work for a Schneider at 
that address, and next morning he sent 
his driver around for the set. Schneider 
wasn't tit home, so the driver explained 
his mission to a maid, who let him take 
the set away. The following day, the 
TV man called Schneider to say that 
the set had been repaired and would 
be delivered in an hour or so. "What 
set ?" Schneider asked. "I'm looking at 
my set this minute. It works fine." The 
TV man had no sooner apologized and 
hung up than the telephone rang; it 
was Schneider, calling to ask when his 
blankety -blank set would be picked up, 
if ever. The TV man said he'd be right 
over, and over he went, to find that 
there were three Schneiders living in 
one apartment building. The third 
Schneider had already notified the po- 
lice that his set was missing, and they 
were scouring the neighborhood for a 
thief posing as a TV repairman. 

RADIO -ELECTRONICS will be happy to print 
future contributions similar to the ones in 
the above article, giving personal experi- 
ences of radio and television technicians. 
We shall pay $10 for each contribution 
used by this department. The contribution 
may be either serious or humorous, but 
should be an actual experience encoun- 
tered by a service technician. 
Address all contributions to: 

Editor, THE SERVICE RUNAROUND 

% RADIO -ELECTRONICS 
25 West Broadway 
New York 7, New York 
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Germanium crystal grown at Bell Telephone Laboratories (life size). It is sliced into hundreds of minute pieces to make 

Transistors. Transistor action depends on the flow of positive current -carriers as well as electrons, which are negative. Arsenic 

-a few parts per 100,000,000 -added to germanium produces prescribed excess of electrons. With gallium added, positive 

carriers predominate. Latest junction type Transistor uses both kinds of germanium in the form of a sandwich. 

THEY GREW IT FOR TRANSISTORS 

Heart of a Transistor - Bell Telephone Laboratories' 
new pea -size amplifier -is a tiny piece of germanium. If 
Transistors are to do their many jobs well, this ger- 
manium must be of virtually perfect crystalline struc- 
ture and uniform chemical composition. But it doesn't 
come that way in nature. 

So -Bell scientists devised a new way to grow the kind 
of crystals they need, from a melt made of the natural 
product. By adding tiny amounts of special alloying sub- 
stances to the melt, they produce germanium that is pre- 
cisely tailored for specific uses in the telephone system. 

This original technique is another example of the way 
IBell Laboratories makes basic discoveries -in this case 
the Transistor itself -and thin follows up with practical 
ways to make them work for better telephone service. 

JANUARY, 1954 

Section of natural germanium, left, shows varying crystal structure. 
At right is sectioned single crystal grown at Bell Laboratories. 

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR 

CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 

BELL TELEPHONE LABORATORIES 
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Buy on our radically new 
NO 

Time NO CARRYING 
INTEREST!! Payment Plan CHARGES!! 

Superior's new 

SUPER METER Model 6 70 -A 

A COMBINATION VOLT -OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
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 Megohms 
CAPACITY: .001 to I Mfd. I to 50 Mfd. (Quality test for elec. trolytics) 
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: -6 to +18 +14 to +38 +34 to +58 

ADDED FEATURE: 

The Model 670 -A includes a special 
GOOD -BAD scale for checking the 
quality of electrolytic condensers at 
a test potential of 150 Volts. 

The Model 670 -A comes 
housed in a rugged, 
crackle -finished steel 
cabinet complete with 
test leads and operat- 
ing instructions. 

Superior's new 
Model TV -11 TUBE TESTER 

SPECIFICATIONS: * Tests all tubes including 4, 5, 6, 7, Octal, Lock - 
in, Peanut, Bantam, Hearing Aid, Thyratron, 
Miniatures, Sub -miniatures, Novais, Sub -minors. 
Proximity fuse types, etc. * Uses the new self -cleaning Lever Action Switches 
for individual element testing. Because all ele- 
ments are numbered according to pin- number 
in the RMA base numbering system, 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 -11 as 
any of the pins may be placed in the neutral 
position when necessary. * The Model TV -II does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 

EXTRA SERVICE - The Model TV -II may 
be used as an extremely sensitive Con- 
denser Leakage Checker. A relaxation 

to damage a tube by inserting it in the wrong 
socket. * Free- moving built -in roll chart provides com- 
plete data for all tubes. * Newly designed Line Voltage Control compen- 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts. * NOISE TEST: Phono -jack on front panel for 
plugging in either phones or external amplifier 
will detect microphonic tubes or noise due to 
faulty elements and loose infernal connections. 

The model TV -11 oper- 
ates on 105 -130 Volt 60 
Cycles A.C. Comes housed 
in a beautiful hand- 
rubbed oak cabinet com- 
plete with portable cover 

type oscillator incorporated in this model 
will detect leakages even when the fre- 
quency is one per minute. 

s 

750 
NET 

Superior's New Model 660 -A AN AC OPERATED 

SIGNAL GENERATOR 
PROVIDES COMPLETE COVERAGE for AM -FM b TV Alignment 

SPECIFICATIONS: 
Generates Radio Frequencies from 100 Kilocycles 

to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 220 Megacycles on powerful harmonics. 
Accuracy and Stability are assured by the use of 
permeability trimmed Hi -Q coils. R.F. avail- 
able separately or modulated by the internal audio 
oscillator. - Built in 400 cycle sine wave audio 
oscillator used to modulate the R.F. signal also 
available separately for audio testing of receivers, 
amplifiers. hard of hearing aids. etc. R.F. 
Oscillator Circuit: A high transconductance hep- - The Model 660 -A comes 

complete with coaxial cable test 
ead and instructions. 

iode is used as an R.F. oscillator, mixer and 
amplifier. Modulation is effected by electron 
coupling in the mixer section than isolating the 
oscillator from load changea and affording high 
stability. A.F. Oscillator Circuit: A high trans - 
conductance heptode connected as a high -mu triode 
is used as an audio oscillator In a High -C Colpitts 
Circuit. The output (over I Volt) Is nearly pure 
sine wave. Attenuator: A 3 step ladder type of 
attenuator is used. 

Tubes used: I -6BE6 as R.F. Oscillator, mix- 

er and amplifier. I -6BE6 as Audio Oscilla- 

tor. I -6H6 as Power Rectifier. 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -90, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the trite rheelmit. I am enclosing the down 
Payment with order and agree to pay the monthly balance as 
shown. It Is understood there w111 he no carrying, interest or 
any other charges, prodded I send my monthly payments 
when due. It is further understood that should I fall to make 
payment when due. the Soli unpaid balance shall become Im- 
mediately due and payable. 

Name 

Address 

City Zone State 

-s 
O MODEL 670 -A Total Price 528.40 1 $7.40 down pevneent. Balance $3.50 monthly for 6 months. 
p MODEL 

50 d down payment, Balance $6.00' monthly for 6 months. 
p MDEL 

$12.95 6d ñwn payment. Balance x$5.00 monthly for 6 months. ' 
O I encloses as down payment. g 

cl Ship C.O.D. for the down payment. 
9 
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Buy on our radically new 
NO Payment. ppn NO CARRYING 

INTEREST!! Time CHARGES. 

Superior's 

New 

Superior's New Model 770 -A The FIRST Pocket -Sized 

VOLT-OHM MILLIAMMETER 
USING THE NEW "FULL -VIEW" 
71% MORE SCALE 

AREA!! 
Yes, although our new FULL -VIEW 
D'Arsonval type meter occupies ex- 
actly the same space used by the older 
standard 21/2w Meters, it provides 71% 
more scale area. As a result, all cali- 
brations are printed in large easy -to- 
read type and for the first time it is 

now possible to obtain m <asur -ments 
instead of onorori n. fF.ns on a pupu- 
lar pncea pocser -s,.ea y.O.M. 

The Model 770 -A comes complete 

Features 
METER 

Specifications 
* Compact -measures 31" x 6 A.C. VOLTAGE RANGES: 0- 15/30/- 

5r /s" n 2/4" 150/300/1500/3000 Volts. 6 D.C. 
* Uses "Full View" 2/ accu- VOLTAGE RANGES: 0.7.5/15/75/150 /- 

rate, 850 Microampere D'Ar- 750/1500 Volts. 2 RESISTANCE 
sonval type meter RANGES: 0. 10.000 Ohms, 0.1 Megohm. 

* Housed in round -cornered. 3 D.C. CURRENT RANGES: 0-15/150 
molded case Ma., 0.1.5 Amps. 3 DECIBEL RANGES: 

* Beautiful black etched -6 db fo +18 db, +14 db to +38 db, 
pone!. Depressed letters +34 db to +58 db. 
filled with permanent white, 

$ 1 5 
insures long -life even with 
constant use. 

with self- contained 

NET batteries, test leads and all operating instructions 

TELEVISION BAR GENERATOR 
THROWS AN ACTUAL BAR 

Two Simple Steps 
I. Connect Bar Generator to 

Antenna Post of any TV 
Receiver. 

2. Plug Line Cord into A.C. 
Outlet and Throw Switch. 

Result: A stable never- shift- 
ing vertical or horizontal pat- 
tern projected on the screen 
of the TV receiver under test. 

SPECIFICATIONS: 
Power Supply: 105 -125 Volt 60 Cycles 
Power Consumption: 20 Watts 
Channels: 2 -5 on panel. 7 -13 by harmonics 
Horizontal lines: 4 to 12 (Variable) 
Vertical lines: 12 (Fixed) 
Vertical sweep output: 60 Cycles 
Horizontal sweep output: 15,750 Cycles 

PATTERN ON ANY TV RECEIVER SCREEN 

FEATURES: 
Provides linear pattern to adjust VERTICAL linearity, height, 
centering Provides linear pattern to adjust HORIZONTAL 
drive, width, peaking, linearity, centering Provides vertical 
sweep signal for adjusting and synchronizing vertical oscil- 
lator discharge and output tubes Provides vertical signal to 
replace vertical oscillator to check vertical amplifier opera- 
tion Provides horizontal sweep signal for adjusting and syn- 
chronizing horizontal oscillator A.F.C. and output tubes Pro- 
vides horizontal sweep signal to check H.V. section of fly -back 
and pulse operating power supplies Provides signal for test- 
ing video amplifiers Can be used when no stations are on 
the air. 

TV BAR GENERATOR COMES 
COMPLETE WITH SHIELDED 

LEADS AND DETAILED OPER- 

ATING INSTRUCTIONS. ONLY $ 
995 

NET 

SUPERIOR'S NEW MODEL TV -40 

TUBE TESTER 
A complete picture tube tester Tests all magnetically deflected 

for little more than the price tubes ... in the set . . . out 

of a "make- shift" adapter!! of the set ... in the carton!! 

The Motel TV -40 In absolutely com- 
plete! Self -contained. including built - 
in power supPlY, it tests picture tubes 
in the only practical way to efliclentlY 
test such tubes: that is by the use nf 
a separate instrument which is designed 
exclusively f picture tubes[ 

t the ever increasing 
number o 

IL 

EASY TO USE: 

Simply insert line cord into any 110 
volt A.C. outlet, then attach tester 

socket to tube base (Ion trap need 

not be on tube). Throw switch up for 
quality test . .. read direct on Good - 

Bad scale. Throw switch down for all 
leakage tests. 

SPECIFICATIONS: 
Tests all magnetically deflected picture tubes from 7 inch to 
30 inch types. 
Tests for quality by the well established emission method. All 
readings on "Good -Bad" scale. 
Tests for inter -element shorts and leakages up to 5 megohms. 
Test for open elements. 

Model TV-40 C.R.T. Tube $ 
1 5 

Tester comes absolutely 
complete -nothing else to 
buy. Housed in round cor- 
nered, molded bakelite NET 
case. Only 

MOSS ELECTRONIC DISTRIBUTING CO , INC. 

Dept. 3.90, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I am enclosing the down 
payment with order and agree to pay the monthly balance- as 

shown. It is understood there will be no carrying. interest or 
any other charges, provided I send my monthly payments 
when due. It is further understood that should I fall to make 
payment when due. the full unpaid balance shall become im- 
mediately due and payable. 

Name 

Address 

Cite Zone... -State 

Model 770 -A .......Total Price $15.85 
$:3.85 down payment. Balance $4.00 
monthly for 3 months. 

Bar Generator Total Price $39.95 I 

monthhty forn6 
payment. oths 

Balance $5.00 

Model TV -40 Total Price $15.85 l 
down 

3 month 
Balance 84.00 

I enclose $ as down Payment. 

Ship C.O.D. for the down payment. 

ANUARY, 1954 
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COAST ELECTRONICS has the 

NEw P 
MODEL 308K 

8h/2 OSCILLOSCOPE 

134 

CLIPPER 
VHF all channel 

antenna 
Not Just Claims But Unquestioned 
Proof Of 

PERFORMANCE - an engineering 
accomplishment providing an outstand- 
ing antenna designed for increased sen- 
sitivity and higher gain in both primary 
and fringe areas. 

ACCEPTANCE _.a phenomenal cus- 
tomer acceptance resulting from WW's 
superb performance characteristics - 
thousands in use throughout the U.S. 

SALES - performance, design, work- 
manship ... outstanding selling points 
to create unprecedented sales demand. 
Get your share now! 

ISpecifically engineered and designed for true and complete all- channel VHF 
reception. 

Performance charts for the W -W Clipper 

-_ 
IIIfIlÌÌii/i:t láiii l l', 

CHECK THESE FEATURES 
High Uniform Gain - One Major 
Foreward Lobe - Narrow Beam Re- 
duces Ghosts and Noise Pickup -High 
Signal to Noise Ratio - Good Front - 
to -Back Ratio Eliminates Co- Channel 
Interference- Perfect 300 Ohm Match - Light, Rigid, Quickly and Easily 
Installed to All Heights - Low Wind 
Resistance. 

ALSO MANUFACTURERS OF 
Models 10 and 20 UHF Fans - Mod- 
els 30 & 40 Colinear Fans - Model 
UH 6 element UHF Yagi - Model 
HT High Band VHF Antenna -K 
series Original Hairpin, Combination 
Yagi Antenna. 

-'',p 
1111 

television accessory 
mfgrs 

DEPT. RE, BURLINGTON, 
IOWA 
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PREMIER TV RADIO SUPPLY 
Division of CONTINENTAL CORPORATION 

3239 West North Avenue, Chicago 47, III. 
DEPARTMENT 202 ,Rmitage 6 -5550 

THE GREATEST OSCILLOSCOPE 
FROM COAST TO COAST 

ALL THE FEATURES 

OF THE FAMOUS 

MODEL #300 PLUS: 

* INTENSIFIER ANODE * HI-LOW-NORMAL SYNCH. 

(A Precise First) * 8%a INCH TUBE 

(A Precise First) * VOLTAGE REGULATION 

(A Precise First) 

See Preise Ad Page 122 ..10111111111111111, 
The only 81/2" Oscilloscope on the commercial 
market today. We have this Precise "scope" for 
you ... 
NEW 7" Oscilloscope Kit......... -.... $ 94.95 
LATEST 81/2" Oscilloscope Kit $129.50 

OTHER PRECISE KITS AVAILABLE: 
MODEL 909K- VACUUM TUBE VOLTMETER. 
MODEL 630KÁ -RF.AF TV 8 MARKER GENERATOR 

(preassembled head) $38.95 
MODEL 610KÁ -RF SIGNAL GENERATOR 

(preassembled head) $28.95 
MODEL 635K -UNIV. AF SINE, SO. 8 PULSE GEN........ $33.50 
Terms: All merchandise shipped FOB Alhambra, California. Prices 
slightly higher in the West. Prices and specifications subject to 
change without notice. Include 20% deposit for C.O.D.'s. WRITE 
FOR NEW CATALOG - FREE! 

$25.98 

COAST ELECTRONICS SUPPLY CO. 

527 W. Main Street Alhambra, Calif. 

Send me 

Enclosed find 5 deposit. Balance COD 

Enclosed find S in full. 

NAME 

ADDRESS 

CITY ZONE STATE 

Dept. P4 

RADIO -ELECTRONICS 
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Where better - than - standard 
CLdAOSTAT 

components lgre C 

OIbe Con/tok 

A new lire of composition - 
element and wire -wound controls 

designed specifically for custom -built, 
industrial, laboratory or other 

semi -critical applicatiors. These controls 
are de luxe versions - mechanically and 

electrically - of the popular Clarostat 
standard types widely used in radio -TV 

sets and for the servicing thereof. 

WITH 

JANUARY. 1954 

With factory -assembled fixed 1 siá" round shaft (CI) or 
1/8" screwdriver -slot shaft (C2) with split locking bushing. 

All exposed metal parts have corrosion- resistant finish. 
Terminals have suitable finish for ease of soldering. 

tlose- fitting covers - no holes or cut -outs. Maximum 
protection against dust and dirt. 

Ratings: 3701 and 37C2 composition -element, 1 watt; 
43C1 and 43C2 wire -wound, 2 watts; 58C1 and 58C2, 
3 watts; 10C1 and 10C2, 4 watts. 

Electrical tolerances plus /minus 10% for composition - 
element controls up to 100,000 ohms; plus /minus 20% 
from 100,000 ohms to 10 megohms. 

Wire -wound controls within plus /minus 5% in all ohm - 
ages. Independent linearity to plus /minus 1% for 58C1 
and 58C2, and 1001 and 10C2 controls; for 4301 and 
43C2, plus /minus 2 %. 

Available with switches on special order. 

Units sealed in dustproof plastic bags within standard 
Clarostat cartons. Factory -fresh appearance and condi. 
tion, regardless of shelf life. 

If you want still better -than- standard quality, per- 
formance and life, insist on Clarostat C -LINE controls. 

LAR DS Controls & Resistors 
G. CO., INC., DOVER, NEW HAMPSHIRE 

In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario 
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136 I TEST INSTRUMENTS 

By DARWIN H. HARRI 

THE phase -shift oscillator is a sim- 
ple audio- frequency generator. It 
produces an excellent waveform, 
and is not disturbed by supply - 

voltage fluctuations. Positive plate -to- 
grid feedback is applied through a re- 
sistance- capacitance network (Fig. 1), 
which shifts the phase of the plate 
signal. Oscillation takes place at the 
frequency where the feedback is max- 
imum. The approximate frequency may 
be predicted by the formula: 

6x104 F= 
RC 

in which RC is in microseconds (ohms 
times microfarads or megohms times 
micromicrofarads) and F is in cycles 
per second. The phase reversal results 
in a large signal loss, so a high -gain 
tube is necessary. A pentode is com- 
monly used, but a high -mu triode is 

our 

8 
Fig. 1 -The phase -shift oscillator. 

satisfactory at low and medium fre- 
quencies. (In the writer's opinion, tri- 
odes- particularly the 6SL7- GT -pro- 
duce better waveforms than pentodes, 
and are preferable.) 

Several other types of phase -shifting 
circuits may be used instead of the net- 
work shown in Fig. 1. Of these, the 
most important one has the configura- 
tion shown, but uses a four -R -C net- 
work. In that type the network loss is 
much lower, and the gain requirement 
is less important. Hence it is more 
useful for triode operation, especially at 
higher frequencies. The factor 6 in the 
frequency equation is changed to 12 in 
this case. The discussion here, however, 
is about the three -R -C oscillator. 

In spite of its good reputation, the 
oscillator has certain disadvantages. 
The waveform is not always perfect. 
Often, too much feedback is fed to the 
grid; the grid is overdriven, and the 
signal is distorted. Thus, a scope must 
always be used in setting up the oscil- 
lator. A variable cathode resistor is the 
best way to control the gain, and, in 
turn, the waveform. A rheostat of 
10,000 ohms or so is required. In ad- 
justing this, the output will rise from 

a minimum (zero) at the extremes of 
the resistor to a maximum at some 
intermediate value. If distortion ap- 
pears at maximum output, good wave- 
form will usually be found with the 
resistor adjusted on the cathode side of 
maximum. If distortion remains at 
maximum resistance, it indicates that 
the B voltage is too high and should be 
reduced. A 150 -volt supply is ample in 
most cases. An interesting effect that 
accompanies the resistance change is a 
small (about 10% ) frequency variation; 
this is one reason the frequency equa- 
tion is approximate. When varying the 
resistance from zero to maximum, the 
frequency first decreases sharply. As 
the resistance is increased, the fre- 
quency keeps decreasing, reaching a 
minimum at the point of maximum out- 
put. The frequency then rises as the 
resistance is made larger. The rise in 
frequency from its lowest point is only 
a fraction of the decrease that occurs 
initially. 

Another disadvantage is the sensi- 
tivity of the oscillator to the output 
load, affecting both frequency and volt- 
age. A buffer amplifier is used between 
the oscillator and load to serve as an 
impedance transformer. Since the gen- 
erated voltage is often higher than re- 
quired (a pentode with a 150 -volt B 
supply may have 25 volts undistorted 
output, or 40 volts maximum), ampli- 
fication is not necessary. The writer 
suggests a cathode follower as a buffer 
in place of an amplifier. The simple 
arrangement of Fig. 1 is recommended. 
Two points should be observed: the 
load resistor of V2 should be about the 
same as the plate resistor of Vl; and 
the direct voltage at the cathode of V2 
(more positive than the plate of V1) 
should be less than the rated cathode - 
to- filament voltage for the tube. This 
limits the maximum B voltage in this 
circuit. This type of cathode follower 
cannot be shunted with a small load 
since negative peak clipping takes place 
when the peak a.c. is equal to the d.c. 

A definite maximum frequency exists 
for a given tube and B voltc:ge, which 
is related to the tube gain. Experiments 
by the writer gave these approximate 
maxima: 12AT7, 150 -volt B supply, 300 
c.p.s.; 12AX7 and 6SL7, 150 volts, 900 
c.p.s.; 6SJ7, 150 volts, 5 kc; 6SH7, 150 
volts, 8 kc; and 6AG7, 300 volts, over 
100 kc. This is partly due to the fact 
that when R is reduced, as required for 
higher frequencies, the necessary gain 
increases. Ginzton and Hollingsworth 
show' that the gain needed for oscilla- 

An R -C audio-fre- 
quency oscillator 
that produces an 
excellent waveform 

tion, A, depends on the ratio of the 
net load at the plate, 11,, to R, as fol- 
lows: 

A =29+23(8 )+4( R 
R is the resistance of each of the net- 
work resistors; they are of equal value. 
Similarly, C, the network capacitors, 
are also equal. R, is the parallel re- 
sultant of the plate resistance, plate 
resistor, and load resistor. The gain, 
when R,, /R is unity, is nearly double 
that needed when R is much larger 
than RL. 

Frequency is determined not by R 
alone but by C as well. Neither R nor C 
can be reduced beyond a certain point. 
Minimum C values found by the writer 
were, 12AT7, .001 µf; 6SL7, 500 µµf; 
12AX7, 200 µµf; 6SJ7, 6SH7, and 
6AG7, 25 µµf. Operation at minimum C 
is not advisable because of oscillator 
instability. Minimum R values were: 
12AT7, 6SL7, and 12AX7, 150 volts, 
150,000 ohms; 6SJ7 and 6SH7, 150 
volts, 100,000 ohms; and 6AG7, 300 
volts, 10,000 ohms. Oscillation will not 
occur with both R and C at minimum. 
The smallest R -C product is reached 
with C at twice minimum and R at 
minimum. Thus, minimum values for 
the 6SH7 at 150 volts are 25 µµf and 
100,000 ohms, but the highest frequency 
is reached with 50 µµf and 100,000 
ohms 

The writer believes that 10 kc is the 
practical upper limit since above this 

110 
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Fig. 2 -Graph shows waveform gener- 
ated at a frequency of 0.0055 c.p.s. 

point the oscillator becomes extremely 
sensitive to stray capacitance. 

The equation for the oscillation fre- 
RADIO- ELECTRONICS 
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Oil I 
Through Advertising 

1111111 LOCAL NEWSPAPERS 1 

,, FARM MAGAZINES 

RADIO 

This g-eat series once again reaffirms Finco leadership! Model 
502 is o 2 -bcy unit of the colateral* type with a "snap -out" 
screen for instantaneous installation. Model 504 is the 4 -boy 
versio 1, highly effective in super fringe areas where ultra high 
gain it consistantly required. Both models feature high front 
to back ratio and excellent impedcnce match to 300 OHM line 

for low signa' fringe areas. Comp etely preassembled - cor- 

rosion proof aluminum throughout (including screen) - one 

antenna, one transmission line! 

I TELEVISION 

FNCO IS A NAME 
YOUR CUSTOMERS 

KNOW BECAUSE OF 

THIS POWERFUL 

NATIONAL ADVERTISING 

PROGRAM! 

THE 
FINNEY COMPANY 

pept. 111-31, 4413 Sf. Clah Clevdoeé 3. fl. 

Both Units available in 3 models which 
peak on channel ranges shown below 
and maintain high gain on balance of 
frequencies: 

#502A - channels 14 -32 
*5028 - channels 29 -55 
#502C - channels 53-83 

±504A - channels 14-32 
5048 - channels 29 -55 
504C - channels 53-83 

Patert No. 2,566,287 
keg. U.S.. Pof. Off. 

,,JANUARY, 1954 
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One body with 6 interchangeable 
terminals for the widest mounting combinations. 

C -D's NEW 

Mty 
Mike® 

(type MMU) 

CERAMIC CAPACITORS 

Interchangeable terminals take less 
room in your parts kit - let you do 
the job right 
Just attach the needed terminals to 
fit the job ... 
Always the right ceramic unit handy - and without tying up money in a 
big stock 
With the improved construction and 
processing at point where corona - 
effects attack 
Rugged - stable - durable 
Use it at Full Rated Voltage 
Precision manufactured with extra - 
large safety margin - greater 
dependability 
Now at your C -D Jobber. For his 
name and address see your Classified 
Telephone Directory. Catalog on re- 
quest, Dept. RC -24, Cornell -Dubilier 
Electric Corp., So. Plainfield, N. J. 

CONSISTENTLY DEPENDABLE 

CORNELL - DUBILIER 
There are more C -D capacitors in use today than any other make. 

PLANTS IN SOUTH PLAINFIELD. NEW JERSEY: NEW BEDFORD. WORCESTER AND CAMBRIDGE. MASSA- 
CHUSETTS: PROVIDENCE AND HOPE VALLEY. RHODE ISLAND: INDIANAPOLIS. INDIANA: SANFORD 
AND PROUST SPRINGS. NORTH CAROLINA. SUBSIDIARY RADIANT CORPORATION. CLEVELAND. OHIO 

ONLY 

$4 95 
Pod. 

or C.O.D. 
+ Chos. 

Ñ W TV DYNATRACER 
TRACES TV SIGNALS 
AND VOLTAGES 
LOCATES DEFECTIVE 
COMPONENTS 
REQUIRES NO 
ADDITIONAL EQUIPMENT 

This sensationally ew piece of test 
equipment Is ideal for trouhle- shoot- 
Ing television sets In the home or in 
the shop. The DYNATRACER' will 
n tnerform more ne nive testera 
and should pay for Itself on the very 
tiret repair. 
A Must For Every TV Technician 
SPECIFICATIONS: The "DYNA- 
TRACER" is a self-powered quality 
test instrument designed to trace 
TV signals through on Video. Sound. 
Sync, AFC, Horizontal or Vertical 
Sweep Circuit-will isolate trouble 
to a stage or component. 

ADDED FEATURE: The "DYNATRACER" will also 
trace voltages (50/500 V. AC /DC) and Instantly lo- 
cate open, shorted, intermittent or leaky (up to 20 
MEGOHMS) condenser., resistors, coils. XFOrmers. etc. 

Instruction and Trouble- Shoutinq Book Enclosed 
10 DAY MONEY -BACK GUARANTEE 

Cut out advertisement . . . attach name and address 
with $5.00 bill, check r money order and mail to 

ELECTRONICS CO. 

8509 -21st Ave.. Dept. 109, Brooklyn 14, N. Y. 

CORONA RADIO KITS 
Easy Assembly Excellent Reception 

sINGLE 
Rocket 115K SUPER t Latest e t circuit foi ultimate in sensitive reception an tonal quality. Kit 
includes all necessary parts. --'- punched chassis. attractive bake - 

l' lite mahogany cabinet, built -In 
loop antenna, iron core IFs. 
big 5^ Alnico V pkr.: tubes: 
125K7, 12SÁ7. 12507. 50L8. 3525. Automatic vol, control. beam power out- 

put. Tunes 540 to 1700 Ion. Sim- 
pie tepby -step iastro ructione in- 
eluded Net 7' 
2 BAND AC -DC SUPER Plata 812K- Excellent sensitivity. 
Tunee standard Broadcast 535 to 
1800 Kc. foreign hortwave 8 to 
18 Me (18.8 to 50 meters). Fee - 
turea iron core IFs, bass -treble tone 
control. 5^ Alnico PM Spkr.. phono 
Jack. Handsome bakelite mahog- 
any cabinet. 1l VZx$xna/. ̂ , Tubes: 
123K7, 123A7. 12507. SOLS. 
3525. All parts, punched chassie. 
eaNY step -by -step instructions in- 
cluded Net 

$20.75 
3 -BAND SUPER Globem 814K Complete Kit Net 524.73 All kits supplied fosa wire and aolder. Please Inefude 
25% deposit with C.O.D. Ordere. Dept. E -1 

CORONA RADIO 8 TV CO. 
136 LIBERTY ST.. NEW YORK 6. N. V. 

TEST INSTRUMENTS 

quency derived by Ginzton and Hollings- 
worth is: 

1 F 
27TRC /RI,\ 

6 +4 RJ 
where Rl, is the same quantity involved 
in the gain equation. The equation 
shows how the frequency is affected by 
varying the load and by changing the 
cathode resistor (both affect RL). The 
factor 6 in the approximate equation 
given earlier corresponds to the RL /R 
ratio of 1/4. If the ratio is 1 / 100, the 
factor becomes 6.5; at 1/2, the factor is 
5.6; while at unity, the figure is 5.0. It 
is not necessary to use this equation in 
designing an oscillator. The approxi- 
mate form is sufficient. - 

Maximum feedback occurs when the 
R -C sections are equal, but this is im- 
portant only near the high -frequency 
limit of operation, where the feedback 
falls off. Since feedback is reduced by 
inequality among the R -C elements, this 
is a way of correcting overdrive. The 
effect of variations in R and C is com- 
plicated. However, in the simplest case, 
where only one component is changed at 
a time, the following relations seem to 
be general: the effect of varying C is 
the same, regardless of its position in 
the network; any C may be decreased 
by 0.5 or increased by 5 to 10; the 
effect of varying R differs with its net- 
work position; the resistor nearest the 
plate may be decreased by 0.3 or in- 
creased by 1.5; the center resistor may 
be decreased by 0.5 or increased by' 2 
or 2.5; the resistor nearest the grid 
may be decreased by a factor of 0.7 or 
increased by 4 or 5. 

An advantage of the oscillator is its 
excellent waveform at very low fre- 
quencies. The writer was interested in 
finding how well the wave appeared at 
the lowest frequency that could be con- 
veniently produced. That turned out to 
be 0.0055 c.p.s., or 180 seconds per cycle. 
The waveform, Fig. 2, was smooth; 
apparently a sine wave. The circuit of 
Fig. 1 was used, with R, 1 megohm, 
C, 10 u f (oil- filled), RK, 2,700 ohms, and 
CK, 10,000 µf (electrolytic, 25 volts). 
Data for Fig. 2 were taken by reading 
the d.c. voltage at the V2 cathode at 
10- second intervals. The fluctuation was 
from 68 to 114 volts or 46 volts peak -to- 
peak, equal to 16 volts r.m.s. 

It appears that the size of the capaci- 
tors, especially the cathode bypass, be- 
comes the limiting factor at low fre- 
quencies. In this example, 10,000 µf 
seems none too large since the react- 
ance is about 3,000 ohms. Oscillation at 
at reduced amplitude took place with 
half that value, but ceased with 3,000 
µf. At extremély low frequencies no 
ordinary v.t.v.m. will read a.c. volts. 
However, frequency measurement is 
very easy: just count the cycles! An 
oscillator operating around 0.1 to 1 c.p.s. 
would be excellent for demonstrating 
the fundamental action of a vacuum 
tube -the generation of an a.c. voltage 
from a fluctuating direct current. END 

Reference 
1E. L. Ginzton and L. M. Hollingsworth, "Phase - 
Shift Oscillators,' Proc. IRE., Vol. 29, p. 43 
(1941). 
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BLAK -RAY SELF- FILTERING 
ULTRA -VIOLET LAMP 

BLAK -RAY 4 -watt lamp, model X -4, complete 
with U -V tube. This lamp gives long -wove ultra- 
violet radiation having a wave- length of 3654 

to 4000 angstrom units. Some of the substances 
made to fluoresce visibly when illuminated by 
U -V light are certain woods, oils, minerals, 
milkstone, cloth, paints, plastics, yarn, drugs, 
crayons, etc. This lamp is self- filtering and 
the invisible U -V rays are harmless to the 
eyes and skin. Equipped with spectral- finish 
aluminum reflector. Consumes only 4 watts and 
can be plugged into ony 110 volt 50 -60 cycle 
A.C. outlet. Will give 2000 to 3000 hours of 
service. It weighs but I3 /4 lbs. Approved by 
the Underwriters Laboratories and has a built - 
in transformer so that it may be safely used 
for long periods when necessary. Extra U -V 
tubes are available. 

$.J Ship wt. 4lbs. 
ITEM NO. 125 

b 

UNUSUAL BUY (Shp. Ches. 70e) 

POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C. induc- 
tion motor. 15 watts, 3000 rpm. 
3 "x2 "x13/4 "; 4 mounting studs; 
7 /e" shaft, 3/16" diameter; 110- 
120 volts, 50-60 cycles. A.C. 
only. When geared down, this 
unit can operate an 18" turn- 
table with a 200 lb. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. 
ITEM NO. 

Ship 
147 
wt. 2 lbs. $2.45 

UNUSUAL BUY (Shp.Chg..350) 

WATTHOUR METER 
Leading makes- recon- 
ditioned. Ideal for 
trailer parks. 100 -110 
volts, 60 cycles, 2 -wire 
A.C. 5 amp. Heavy met- 
al case 81/2" x 61/4' x S ". 
Easy to install. Ship. 
wt. 14 lbs. 
It EM NO. 33 54.50 
NOW ONLY (Shp. Ches. 81.25) 

WESTERN ELECTRIC BREAST MIKE 
Lightweight I lb. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2 -way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized plate, non -rusting finish. 
Ship. wt. 2 lbs. $2.25 ITEM NO. 152 
KEW LOW PRICE (Shp. Chgs. Set) 

AMAZING BLACK LIGHT 
250 -watt ultra -violet light 
source. Makes fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertaining, 
unusual lighting effects. 
Ship. 
EM NO. 287 

lbs. $2.45 
a sIV ING AT (Shp. Chu,. 35e) 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2" diam., 75" focal length, ground 

and polished objective 
lens and necessary eye 
pieces. Magnifies 50x to 
250x. Full instructions. 

ITEM NO. 1126 52 -J5 
YOU SAVE AT (Shp. Chg.. IOC) 

HUDSON SPECIALTIES CO. 
25 West Broadway, Dept. RE-1-54 
New York 7, N. Y. 

1 

n 
: Iclnsin;; lull remittance for Items circled below. 

,Hesure to include shipping charges.) 
OR, my deposit or s ship balance C.O.D. 
MINIMUM C.O.U. ORDER $5.00. 
C.O.D. ORDERS ACCEPTED ONLY WITH 20% DEMOSIT 
INCLUDE SHIPPING CHARGES. 
Lucie Items Wanted 

87 147 33 182 123 123 

Name 

Address 

City Zona... . State 

Pleas, Print Clearly 

JANUARY, 1954 

- - 1954 

'1E1EU151011 
ELEN,R0:,11,p'S; 
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YOU'LL FIND 
PAGE AFTER PAGE OF 

BIG VALUES 
LIKE THESE IN THE 1954 
156 PAGE B -A CATALOG 
WRITE US IF YOU HAVE NOT RECEIVED IT 

1BRSTEIx 
. SMOKE C0. 

BURSTEIN -APPLEBEE CO. Dept. S, 
1012 -14 McGee St., Kansas City 6, Mo. 

0 Send Free B -A Catalog No. 541 

0 My order attached for items in this ad. 

1 enclosed. 

Name 

Address 

City State 

41 -FT. TELESCOPING STEEL MAST 
FOR TELEVISION, ETC. 

Thousands were previously grabbed up as an out- 
standing buy at $24.88 . . . Now, another huge 
special purchase from Gov't. surplus makes possible 
this Terrific Bargain. (Original Gov't cost said to 
be $60.00 each.) 
Built to rigid Army Specs. (AN -S -21 for portable field , 

lighting . ideally suited for a truly superior TV mast as 

well as for amateur beams, lighting, flagpoles, etc. 

Compare these specifications with ordinary TV Masts . . . 

5 sections extend to -41 ft., telescope to 91 /z ft. Super- 
strong chrome alloy seamless steel tubing, baked brown 
weather -proof enamel inside and out. Two machined close - 
fitting bushings and 3 -hole guy ring at each joint. Sections 
extend easily, are held in position by heavy cross pins . 

May even be raised horizontally fully extended, with no 
buckling! Can be dis- jointed for shortening or dividing. 
Top section diameter 3/4" yet stronger than usual TV masts 
and of ample size to accommodate antenna mast clamp 
hardware. Mid -sections 1 % ", 13/4" and 21/8" Base sec- 
tion 21/2" diameter. 
Makes possible at low cost ground mounted antenna systems 
commonly preferred to roof -top installations because of less 
hazard for the installer and the home -plus better choice 
of antenna location. 
Order Now While Available at this Low Price! Every Mast 
Brand New. 
No. 6A85. Shpg. wt. 40 lbs. SPECIAL EACH ....$13.69 
4 Masts in Original Wood Crate 7 9 49e Shpg. wt. 200 lbs. Lots of 4 for 7 

BATTERY- OPERATED TELEPHONE HANDSETS 
Provides, at an unbelievably low cost, a dependable two -way 
phone system, powered by self -contained flashlight batteries 
(935 Eveready or equivalent) and operated over two- conductor 
wire for distances up to 1 mile with exceptionally fine speech 
reception, equal to that of any ordinary telephone. 
Ideal for TV installers in making proper alignment of roof 
or attic antennas. "Just it" for construction gangs, temporary 
communication systems in factories, on the farm, in homes or 
for emergency uses. 
So simple in operation even a child can use it for house -to- 
house, house -to- garage, and other play uses. Push button 
switch automatically connects battery. 
Molded of break -resistant telephone -black polystyrene. Com- 
plete, ready -to -use with clips for easy connection to any two - 
conductor wire. 
No. 20A946.11ess batteries) rek 

PeP irir X3.94 ar 
Per Pair T 77 

Batteries for above (requires one per phone) No. 21A2.Ea...10c 
Two Conductor Telephone Wire:No.2A171,Per 100 Feet 95c 

NEW! CONTINUOUS -DUTY 
1/4-IN. ELECTRIC DRILL 

Streamline design, well balanced continuous duty drill with 
popular Jacobs geared key chuck. Features built -In spot- 
light for focusing on work in dark recesses of cabinets, 
in attics when installing antennas, anywhere better visibility 
is required while drilling. 
Extra powerful with plenty of torque for drilling in hard 
woods or metal without danger of stalling. Precision made 
with aluminum die -cast housing and ball thrust bearings. 
Trigger -lock type switch; 2100 RPM no load speed 110 -120 
Volts, 2 Amp AC -DC motor. 3 cond. cord with grounding 
terminal. Shpg. wt. 5 lbs. 

No. 37A302. Net Each $20.96 Built -In Spotlight 

BURSTEIN- APPLEBEE CO. 
1012 -14 McGEE ST. KANSAS CITY, MO. 

TERMS: F.O.B. Kan,., City. Remit with order 
Include passes for parcel poet shipments. 
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FAX ANY TV or 

Make your service library complete! 
Have the needed data at your finger- 
tips WHEN YOU NEED IT! 
If broken into "lessons" and sent to you 
as a "course," you'd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $1 2.00 
(you save $1.25!) 

1 

A. A. Ghirardi 
More servicemen 
have trained from 
Ghirardi books 
than any other 
books or courses 
of their kind! 

Radio & Television Receiver 

Circuitry & Operation 
by Ghirardi &Johnson 

889 pages, 417 clear 
illustrations, $8.50 

yon to recognize each one quickly. Then 
it shows how to eliminate useless test- 
ing and guesswork in snaking repairs. 

Throughout, this book gives you the 
kind of above -average training that 
takes the "headaches" out of servicing -the kind that fits you for the better - 
paid jobs. Covers all basic circuits used 
in modern TV and radio receivers as 
well as phono pick -ups and record 
players. 
Sold separately for $6.50 -or see 
big MONEY- SAVING COMBINATION 
OFFER IN COUPON. 

It's lots easier to repair ANY radio 
or television set when you know all 
about its circuits and just why and 
how each one works! You locate 
troubles in niuelr less time and with 
less testing. You repair them faster, 
better-more profitably! 

That's why Radio & Television Re- 
ceiver CIRCUITRY AND OPERA- 
TION is invaluable to servicemen who 
want to be well equipped to handle 
today's complicated receivers! First it 

gives a complete understanding of basic 
circuits and their variations. It teaches 

Handle any job on any set easier and better! 
This complete Ghirardi training shows you exactly 

what to do ... every step of the way. 
Let these two up -to -the minute Ghirardi books make it easy for 

you to handle ALL types of AM, FM and Television receiver serv- 
ice by the very best and latest methods! Learn to handle jobs 
faster, better ... and with less testing! Whether you're a service 
beginner or an experienced technician you'll find the speedy, profes- 
sional methods that are so clearly explained can give BOTH your 
service efficiency and your earnings a big boost ! 

A "GOLD MINE" OF HOW- TO -DO -IT SERVICE DATA! 
Almost 1500 pages and over 800 big, 

clear pictures and diagrams explain 
EVERY troubleshooting and repair 
operation so simply it's next to im- 
possible to go wrong. Each book con- 
tains up -to -date data on the latest 
methods and equipment. 

Books are sold separately at prices 

indicated. Better yet, you can save 
$1.25 by buying both together! Send 
no money. Practice from these great 
books for 10 full days FREE. 

Mail coupon today to Rinehart 
Books, Technical Div., Dept. RE -14, 
232 Madison Ave., New York 16, N. Y. 

Radio & Television Receiver 

2 Troubleshooting & 

DON'T THROW OLD 

RADIOS AWAY! 

RADIO 
TROUBLE- 

SHOOTER'S 
HANDBOOK 
by Cihirardi 

This big Handbook con- 
tains just he data you 
need to fix them in a jiffy! 

It's a cinch to repair old radios 
when you have Ghirardi's famous 
RADIO TROUBLESHOOTER'S 
HANDBOOK at your side! Many 
users say this big book has made 
it easy for them to fix sets that 
dealers said could no longer be 
repaired and should be junked. 

Just look up the make and 
model you want to repair. The 
Han/book shows just what the 
trouble is likely to be . . . then 
explains step by step exactly how 
to fix it. 

No guesswork ! No useless test- 
ing! No wasted time! 

744 manual- Handbook covers common 
size pages trouble symptoms of over 9,800 

Price $8.50 old models of home and auto 
radios and automatic record 
changers by 202 manufacturers 

from Atwater Kent to Zenith. Even begin- 
ners can follow its clear, easy instructions. 

CUTS SERVICE TIME IN HALF 
ON 4 OLD SETS OUT OF 5! 

Gives how- to -do -it data on specific jobs -not 
just a lot of general theory. In addition, a big 
section is chock full of tube and other component 
data, graphs, diagrams, service short cuts and 
money -making ideas. Cuts time in half on hun- 
dreds of jobs. Enables you to fix old sets cheaply 
for customers ... and at a real profit to yourself ! 

Order Radio Troubleshooter's Handbook in 
coupon today for 10 -doy FREE examination. 

Backed by the how- to -do -lt methods and 
pra.edures so clearly explained in this big 
book, you can breeze through all types of 
television and radio service jobs easier 
and faster than you may have thought 
possible! 

Throughout its 822 pages, Radio S 
Television TROUBLE- SHOOTING AND 
REPAIR is an amazingly complete. now- 

t o - do -it guide to professional service 
methods . the kind that help you 
handle Jobs lots faster and make more 
money doing it! 

For beginners. this big book is an 
easily understood course in locating troubles 
fast and repairing them r- 1- g -h -t. For 
experienced servicemen, it is a quick way 

BE AN EXPERT ON 

MAGNETIC RECORDING! 
This how- to -do -it book 

makes it easy to 
specialize in one of 
the fastest- growing 

electronic fields 
There's a real future for 

men who specialize in the 
fast- growing field of mag- 
netic recording in all of its 
many branches! 

From high fidelity sound 
to broadcasting, to sound 
movies, industrial communi- 

MAGNETIC cations, secret emnmuniea- 
RECORDING tions (speech scrambling), 

by S. J. B 
amateur radio, industrial 

s 
sound and noise measure- 

242 146 ments and many others, mag- 
illustrations 

Begun 
u 

Price Lion 
netic recording is now an im- 
portant factor. This book, 

Magnetic Recording, by one of the nation's 
acknowledged experts, clearly explains all details 
of the art. 
A COMPLETE GUIDE TO RECORDING 

METHODS AND EQUIPMENT 
First you get a clear understanding of every phase of 

wire and tape recording . from basic acoustic and 
magnetic theories to components, equipment and circuits 
in present day use. Subjects include Amustie Factors; 
Magnetism ; Magnetic Recording Theory and Practice; 
System Components; Magnetic Recording Equipment; 
Magnetic Recording Applications; Instrumentation and 
Recording Measurements; The Magnetic Phonograph. 
and many more. 

Read it 10 full days at our risk. Order 
Magnetic Recording in coupon. 

Repair 
by Ghirardi & Johnson 

822 pages, 417 clear 
illustrations, $6.75 

to Thrush up" on specific jobs; to develop 
better methods and shortcuts; or to find 
fast answers to tough service problems. 

Modern troubleshooting is clearly ex- 
plained -from quick "static" tests to 
dynamic signal tracing and all the rest. 
Special hard -to -fix troubles are fully cov- 
ered. Step -by -step charts demonstrate 
exactly what to do on different operations. 
A big, teleriaion section includes every- 
thing you need to know for fast, accurate 
cork on any TV rereirer model or make. 
Sold separately for $6.75. Sore 
money by ordering the SPECIAL 
COMBINATION offer. Send coupon 
today. Practice 10 full days FREE! 

CASH IN ON TELEVISION 
SERVICE PROFITS! 

PRACTICAL 
TELEVISION 
by Johnson & 

Newitt 
375 pages, 

230 illustrations 
Price 84.00 

Learn Right 
from this easily 
understood book 

Good training in television 
service doesn't need to cost you 
a lot of money! This great 
book at only $4.00 tells you 
step by step what to do, what 
mistakes to avoid, what tools, 
parts and equipment to use 

in short, how to handle 
all kinds of TV receiver serv- 
icing fast, easy and r- i- g -h -t! 

Besides explaining just how 
television work differs from 
radio, this book tells you ex- 
actly how to .perform all oper- 
ations in troubleshooting. diag- 
nosing and in making repairs. 

CHOCK FULL OF HELPFUL CASE 
HISTORIES AND SERVICE HINTS 

Dozens of actual television servicing case his- 
tories, service shortcuts and tips make the book 
ideal for beginners and experienced servicemen 
alike. 

Subjects include: TV System Fundamentals; 
R -F, I -F and Detector Sections; Video Ampli- 
fiers; Cathode Ray Tubes; Synchronizing and 
Sweep Circuits; Power Supplies; Antennas and 
Wave Propagation; TV Receiver Installation; 
Test Equipment and Alignment ; Wiring and Re- 
pair Techniques; Color TV; Receiver Layout 
Diagrams and dozens more. 

Practice from it 10 days FREE. Order Practical 
Television Servicing in coupon. 

RADIO -ELECTRONICS 
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HIGH FIDELITY 
Mean What it Says! 

Here's How to 
SAVE MONEY ON 

JUST OUT! 
HIGH 

FIDELITY 
TECHNIQUES 

by John H. Newitt 
Staff, Mass. Inst. of 

Technology 
494 pages, 203 illustrations, 

Price $7.50 

A COMPLETE GUIDE TO AMERICA'S 
FASTEST GROWING HOBBY 

t; et, better results from "Hi -Fi" by 
having all the facts and latest ideas 
at your fingertips! 

This big, brand new book by one of 
the nation's experts, brings you the 
complete "low down" on modern sound 
reproduction methods and equipment. 
It shows how to get better results at 
lower cost; how to build your own; 

how to service hi -fi equipment; discusses all de- 
tails of components; compares different methods - 
AND IS CRAMMED FULL OF HOW- TO -DO- 
IT TIPS AND IDEAS. 

INSTRUMENTS! 

ANSWERS YOUR HI -FI QUESTIONS 
. Helps you get top notch results! 

Here are just a few of the many sub.ieci,: Ilow 
to get the right hi -fi equipment for your needs; 
Hi -ti versus Y.A. type speakers; Loud -speaker 
construction and performance; Adjusting bass - 
reflex cabinets; Controlling distortion; Getting 
rid of "hangover "; The best reproducer enclosure; 
Selecting a woofer -tweeter; Sound -proofing ma- 
terials; All about output transformers; Special 
hi -fi circuits; Ways to suppress noise; Negative 
feedback und how to use it ; Amplifier construe - 
tion hints; Minimizing tuner distortion; Avoiding 
chatter; Limiter -discriminator vs. ratio detector 
FM circuits; All about records and record play- 
ers; Avoiding record wear ; Tips for custom build- 
ers; .Bass -reflex calculations and design charts; 
Acoustical horn design data . . . and literally 
dozens of other subjects. 

Order High Fidelity Techniques in coupon 
today for 10 -day FREE trial! 

Here's how to get 
MORE WORK OUT OF 

YOUR OSCILLOSCOPE! 
Oscilloscopes are "gold 

mines" for servicemen who 
learn to use them fully -and 
here is a book that REALLY 
SHOWS YOU HOW. 

In clear, easily understood 
terms, Modern Oscilloscopes 
and Their Uses explains when, 
where and how to use the 
oscilloscope . . . how to in- 
terpret patterns . how to 
use your 'scope to handle all 

sorts of jobs easier, faster and better. 
No complicated theory! This book gets right 

down to "brass tacks" in showing how oscillo- 
scopes operate. Then you see exactly how to use 
them in lab work and on all types of :1 \l, FM 
and television service. 

MODERN 
OSCILLOSCOPES 

AND THEIR 
USES 

By J. H. Ruiter, Jr. , 

of Allen B. Du Mont 
Laboratories. Inc. 

326 pages, 370 illus. 
Price $6.00 

A complete guide to the 
HANDIEST INSTRUMENT OF THEM ALL! 

Each "pet aliim is made as simple as A -B -C. 
You learn where and how to use the 'scope on 
specific jobs; how to make connections; how to 
adjust circuit components, 
how to set the controls .. 
and HOW TO ANALYZE 
PATTERNS. 370 illustra- 
tions including dozens of 
pattern photos make things 
doubly clear. 

> [""" 1 

yo 

c 
Practice from it 10 days 'SCOPE EXPERTS 

FREE. Order Modern Oscil- get better jobs 
Ie.e ape.. in coupon. ... bigger pay! 

RADIO PHYSICS 
COURSE 

by Gillian 
972 pages, 508 illus. 

856 self -test 
questions 

Price only $6.50 

Here's How to BREAK INTO 
RADIO -ELECTRONICS! 

More people now in Radio - 
Television- Electronics got 
their basic training from 

this book than any 
other of its typel 

"The most complete 
training course in radio 
fundamentals ever offered!" 

. that's what the ex- 
perts say about Ghirardi's 
world- famous RADIO 
PHYSICS COURSE book. 
More widely used in World 
War II military training 
and for home study than 
any other basic text. 

RADIO PHYSICS 
COURSE is the oldest text 

of its kind on the market-and still a "best 
seller" because it is so complete, clear and easy 
to understand, even without any previous radio 
training. You can buy newer and far more costly 
training -but you can't buy better training at 
anywhere near the price. Ask the men who know! 

Starts right at the beginning with Basic Elec- 
tricity. Then it takes you step by step through 
the entire field from circuits showing basic func- 
tions to the final applications of these circuits in 
radio -electronic equipment. 

Study from it for 10 -full days. Specify RADIO 
PHYSICS COURSE in coupon. 

JANUARY, 1954 

. . . for servicemen 
. . . amateurs 

. . . experimenters 

BASIC ELECTRONIC 
TEST INSTRUMENTS 

by Rufus P. Turner 
254 pages, 171 illus. Price $4.00 

Here, at last, is an instrument 
book especially for servicemen, 
amateurs and experimenters! 

Basic Electronic Test Instru- 
ments helps you work better and 
faster with fewer instruments; 
shows how to increase the use- 
fulness of old. instruments; how 
to choose the right instrument 
for each job; how to understand 
instrument readings and put them 
to practical use; how to avoid 
buying unnecessary instruments 

. and lots more. 
Over 60 instruments from the 

old standbys to the very latest 
ones are fully described. Their 

Ó . S'r uses are clearly explained. Work - 
0 -- / saving short rids are outlined. 

TEST BETTER - FASTER - RIGHT! 

Included are complete details on 
simple meters for current and voltage; ohmmeters 
and V- O -M's, V -T voltmeters; power meters; 
impedance meters; capacitor checkers: inductance 
checkers; special - purpose bridges; oscilloscopes; 
It -F test oscillators; signal generators; audio test 
oscillators; It-F and A -F measuring devices; sig- 
nal tracers; tube testers and many others. 

Among other things this handy book is a com- 
plete training course in the latest instruments in- 
cluding grid -dip oscillators, TV sweep and marker 
generators; TV linearity pattern generators, square 
wave generators, distortion meters, etc. 

Dozens of tithe- saving "tricks" help you put 
old instruments to new uses. 

Check Basic Electronic Test 
Instrument. it coupon for 

IO-dav FREE trial. 

Dept. RE -14, Rinehart Books, Inc., Technical Division, 
232 Madison Ave., New York 16, N. Y. 

Check here for MONEY -SAVING COMBINATION OFFER . . . 

on Ghirardi's Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver 
TROUBLESHOOTING AND REPAIR. Price only $12.00 for the two books. (Regular price $13.25 . 

you save 11.25). Payable at rate of $3 after 10 days if you decide to keep books and $3 a month 
for three months until $12 has been paid. If not satisfactory, return books in 10 days and owe nothing. 

Cheek here to order INDIVIDUAL BOOKS 
Radio & TV Receiver 
CIRCUITRY & OPERATION 
Radio & TV Receiver 
TROUBLESHOOTING & REPAIR .. 
RADIO TROUBLESHOOTER'S 
HANDBOOK 
MAGNETIC RECORDING 

PRACTICAL TELEVISION SERVICING 54.00 
$6.50 HIGH FIDELITY TECHNIQUES $7.50 

MODERN OSCILLOSCOPES AND 
..$6.75 THEIR USES $6.00 

BASIC ELECTRONIC TEST 
$6.50 INSTRUMENTS $4.00 
$5.00 RADIO PHYSICS COURSE $6.50 

To order OUTSIDE U.S.A.- Special combination offer. $13.00 far both books. For all 
other books, add SOOÑ each to above prices for handling through customs, etc. Sold for 
cash only Any book may be returned in 10 days and money will be refunded. 
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the 630 
IS STILL THE FINEST 

TV CHASSIS EVER DESIGNED 

...and there is no finer 
630 chassis than the 
GOLD MEDAL 

°iECN- 
There is a Tech -Master Custom -Designed, 

custom -built TV Chassis for every 

requirement where quality.and reliability 

are the predominant factors. 

0 445 BROADWAY, NEW YORK 13, N. Y. 

Write for Detailed Data 

M ASTER 
MODEL 2430: For picture tubes up to 24 ". 

Audio connection for optional use of external 
amplifier. 
Net Price (Less Kine) 5189.50 

MODEL 2431P: Same as 2430, but with true 
fidelity Push -Pull audio amplifier. 
Net Price (Less Kine) $199.50 

MODEL 2439: For new 90° kinescopes. (24" 
rectangular, 27" and 30 ") 
Net Price (Less Kine) 5262.50 

TECH- MASTER PRODUCTS CO. 

TECH-MASTER TV Chassis 

TECH- MASTER TV Kits 

TECH- MASTER Audio Equipment 

these NJRT TUBE prices 
Check! 70% to 90% off list ... 

Guarantee 
Type 
A7GT 
B3GT 
H5GT 
L4 
L6 
LC5 
LN5 
N5GT 
R5 
S5 
T4 
U4 
U5 
X2 

3A4 
3Q4 
311501 
3S4 
3V4 
5AZ4 
5U4G 
5Y3GT 
5Y4G 
523 
6A3 

Price 
.45 
.47 
.38 
.44 
.41 
.49 
.49 
.44 
.43 
.37 
.43 
.43 
.37 
.52 
.43 
.46 
.47 
.44 
.15 

Type 
6A6 
6AB4 
CA F4 
6AF6 
6AG5 
6A15 
6A K5 
6A L5 
6AQ5 
6AQ6 
6AT6 
6AU4GT 
6AU6 
6AV6 
6AX4GT 
68A6 
66A7 
6BC5 
riBD6 

.a0 6BE6 

.45 6BG6G 

.30 6BH6 

.33 6BJ6 

.37 6BK7 

.57 6BL7GT 

Price 
.49 
.42 

1.06 
.75 
.41 
.88 
.73 
.36 
.37 
.35 
.35 
.69 
.36 
.35 
.57 
.41 
.57 
.42 
.45 
.37 
.92 
.44 
.41 
.65 
.60 

T.V. PIX 
TUBE BRIGHTENER. $ 1.59 

LOTS OF 10 S1.49 Assorted Condensers with every 
tube order of $25.00 or more. 

Type Price 
6BQ6GT .. .57 
6BQ7 
6BZ7 
6C4 
6CB6 
6CD6G 
6F6G 
6F6GT 
615GT 
616 
6K60 
6L6 
6S4 
6S8GT 
6SA7GT 
65D7GT 
6SK7GT 
6SL7GT 
6SN7GT . 

678 
6U8 
6V6GT 
6W4GT 
6W6GT 

.80 

.89 

.39 

.42 
1.09 
.37 
.35 
.40 
.50 
.35 
.62 
.37 
.51 
.41 
.39 
.39 
.46 
.50 
.35 
.54 
.59 
.37 
.42 
.45 

Tyne Price 
6X4 
6X5GT 
7F8 
2AL5 
2AT6 
2AT7 
2AU6 
2AU7 
2AV6 
2AV7 . . 

2AX4GT 
12AX7 
26A6 
2BA7 
2BE6 
26H7 
2SA7GT 
2SK7GT 
2SN7GT 
2SQ7GT 
2SR7MET 
2V6GT 
9BG6G 
978 
5BQ6GT 

Free 50 

.35 

.35 

.63 
.40 
.35 
.54 
.38 
.41 
.50 
.57 
.46 
.49 
.36 
.44 
.37 
.65 
.42 
.46 
.50 
.42 
.47 
.60 
.96 
.77 
.60 

ALL NJRT TUBES 
ARE BRAND NEW 
AND FULLY GUAR- 
ANTEED FOR 1 

YEAR. 

Type Price Type Price 
25L6GT ... .37 42 .40 
25W4GT .. .45 43 .53 
2526GT ... .35 45 .53 
35A5 .50 50135 .37 
3585 .38 5005 .37 
35C5 .37 50L6GT .39 
35L6GT- ... .40 70L7GT ... 1.07 
35W4 .35 76 .42 
35Z3 .43 117Z3 .35 

35Z5GT ... .35 807 .97 

For T.V. sets where voltage supply 
is low AC LINE BOOSTER with 
safety fuse and switch .... $5.95 

Many 7 volt types not listed. All tubes individually boxed. Minimum order 
$10.00. Tubes offered subject to prior sale. Prices subject to change. Orders 
shipped prepaid if check is enclosed. 25% deposit required on c.o.d. 
shipments. 

SEND FOR FREE TUBE LISTING. 

NEW JERSEY TELEVISION SUPPLY CO. 
906A WESTFIELD AVE., ELIZABETH, N. J. EL 3 -6166 

WITH THE TECHNICIAN 

EASTERN CONFERENCE 
Samuel Brenner, PRSMA, and Max 

Liebowitz, ARTSNY, were appointed 
chairman and co- chairman in charge of 
arrangements for an Eastern Confer- 
ence of electronic technicians and serv- 
ice dealers. Appointments were made at 
the October meeting of the National 
Electronic Technicians and Service 
Dealers Association, held in Trenton, 
N. J. The meeting also considered plans 
for the proposed conference. 

It was decided by the delegates that 
under the organization's charter, three 
meetings will be held a year, on the first 
Sundays of February, May, and Octo- 
ber. The next meeting will be in Phila- 
delphia, February 7. 

NATESA AWARD TO ARTSD 
Fred Colton of ARTSD, Columbus, 

Ohio, was proclaimed by Frank Moch, 
president of the National Alliance of 
Television and Electronic Service Asso- 
ciations as the "regional vice -president 
who during the year did the most to 
make the convention a success." Mr. 
Moch also gave credit to the Columbus 
Association, which turned out the big- 
gest delegation outside of Chicago. A 
suitable award, -known as "The Presi- 
dent's Cup," will be presented to 
Mr. Colton. 

ARTSD TEN YEARS OLD 
The November issue of the Asso- 

ciated Radio -Television Service Dealers' 
News (Columbus, Ohio) reminds us 
that ARTSD was 10 years old Novem- 
ber 11. The association was formed 
with five members, Francis Gibb, Leo 
Loudner, Frank Knoderer, Harvey 
Brower, and John Graham. Three of 
the original members are still active. 

Despite the November 11 anniver- 
sary, the organization decided to post- 
pone celebration of its 10th birthday to 
the January meeting, at which time the 
officers for 1954 would be installed. 

RCA WILL ISSUE BOOK 
A complete color text for the service 

technician is promised soon by the 
Radio Corporation of America. The 
book, tentatively titled "Practical Color 
Television for the Servicing Industry," 
may be available early in the year. 

ARTSNY ON THE AIR 
Associated Radio and Television 

Service Technicians of New York City 
are co- operating with NBC's TV station 
WNBT and radio station WNBC in a 
campaign for better -and better paid - 
radio and television service in the New 
York City area. The case of the service 
technician is being presented in a num- 
ber of radio and television spots that 
would be worth more than $20,000 if 
purchased as straight paid advertising. 

Station manager Ernest de la Ossa, 
in pointing out that the service techni- 
cians rate such attention, stated: "We 
have long realized that we at WNBC 
and WNBT rely on the hundreds of 
reputable service technicians who keep 
millions of radios and television re- 
ceivers in operation. We commend 
ARTSNY's continuing project of better, 
more fairly priced service, and its 
technical help to its membership." 

RADIO -ELECTRONICS 
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FINAL Tst Qquípmtnt(Joob e 5 FINAL 
EDITION 

PHI LCO TEST EQUIPMENT SPEC:IFICALLY DESIGNED FOR THE SERVICEMAN 

AGAIN PHILCO 

LEADS THE INDUSTRY 
Serviceman's needs 

seen as Philco's 

Engineering Goal 
This new Philco VHF to UHF adapter 
pioneers a whole new approach to service 
problems and at the same time is the most 
economical and practical unit ever offered. 
Servicemen are taking full advantage of 
the introductory demonstrations of this 
amazing piece of equipment now offered 
by Philco distributors coast to coast. 

The First and Only VHF to UHF 

Signal Generator Adapter 
Continuing its engineering program de- 
signed to provide the serviceman with the 
best possible test equipment Philco 
Corporation now offers at a fraction of the 
usual cost an exclusive highly specialized 
adapter unit for converting the output of 
VHF TV servicing test equipment to UHF. 

One of the Finest Vacuum 

Tube Voltmeters ever Designed 
Facing up to the task of measuring high 
impedance circuits where loading effect 
must be kept to a minimum Philco has 
again designed a unit which meets the 
most rigid engineering specifications. All 
reports indicate this unit is unexcelled 
for complete and accurate measurements. 

JANUARY, 1954 

Under the trained eye of a Philco Serviceman the amazing model 
G -8000 VHF to UHF signal generator adapter is shown in action. 

Practical Portable 3 -inch 
Television Oscilloscope 
The tremendous growth of television 
requires the most practical and versatile 
types of equipment to answer service 
needs. Philco has such equipment, par- 
ticularly in its 3" scope which is 2 times 
smaller than other 3" units, making it 
adaptable to either bench use or field 
servicing. High sensitivity and wide re- 
sponse make it ideal for TV work. 

"Philco Test Equipment Specifically de- 
signed for the serviceman!" That's the 
theme of Philco's engineering program. 
A program which you, the serviceman, can 
depend upon to supply the very finest in 
service test equipment. Discover how easy 
it is to own a complete Philco Test Equip- 
ment Laboratory. Your Philco Distributor 
is eager to serve you by offering his new 
special payment plan to best accommodate 
your needs. Fill out the attached coupon 
as shown and mail to Philco Accessory Div. 

PHILCO CORPORATION 
Accessory Division 
Allegheny Ave. & "A" St., Phila.34, Pa. 

I am interested in the Philco Test Equipment 
shown here. Please send me details of your 
SPECIAL PURCHASE PLAN for obtaining these units. 

Please send FREE copy of your new booklet 
on Philco Test Equipment. 

NAME 

ADDRESS 

CITY STATE 
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JACKSON 
MODEL 709 

TELE- VOLTER 

Handy 
to move 

around 
shop 

7- inch meter. 

Easy reading 4 -color dial. 

Calibrated to "0" center scales. 

Single probe for all ranges. 

Controls consist of on -off circuit switch, range switch, zero adjust, 
ohms adjust, besides switch built into probe for changing from DC 
to AC or ohms. Meter is electronically protected against overload. 

Dealer net price ... $95.00 

High Voltage Probe (to 30,000v DC) and High Frequency Probe 
(200mc) available as accessories. 

See it at your electronics dis- 
tributor's or write us for fully 
descriptive bulletin. 

JACKSON ELECTRICAL INSTRUMENT CO. 
DAYTON 2, OHIO 

"SERVICE ENGINEERED" TEST EQUIPMENT 

IN CANADA: THE CANADIAN MARCONI CO. 

WITH THE TECHNICIAN 

ARTSNY DINNER 
A testimonial dinner to president 

Max Liebowitz was held by the Asso- 
ciated Radio and Television Servicemen 
of New York City on November 19th. 
The dinner was attended by more than 
60 members and guests. 

Master of ceremonies Sam Marshall, 
an early officer of the organization, led 
in hailing Max as founder and sustain- 
ing spirit of the association and one 
of the leading figures in the organiza- 
tion of the state and national federa- 
tions. Others who paid tribute to 
ARTSNY's president were John Rider, 
Fred Shunaman of RADIO -ELECTRONICS, 
Lewis Winner of Service, and Joseph 
Forman, attorney for the organization. 
The appreciation of the membership 
was expressed by Arthur Rhine, Phil 
Goldfarb, O. Capitelli and Henry Le- 
vine. 

INVITE COMPLAINTS 
Service technicians of Kalamazoo, 

Michigan, plan a series of "clinics" to 
clear up any complaints of. improper TV 
service. Forms have been placed in 
shops of all members of the Kalamazoo 
Radio and TV Association, and mem- 
bers of the public invited to fill out de- 
tails on any case in which he feels he 
may have been cheated, misled, or 
otherwise improperly treated. The com- 
plaints, together with evidence that the 
customer paid the bill are addressed to 
the offices of Kalamazoo RTA. 

The organization's plan is to send 
trucks to pick up all sets under dispute 
and to examine them at a public clinic -or series of public clinics -then give 
a verdict on whether the work was done 
properly and if the charges were jus -. 
tified. 

Paul Goeche, the organization's presi- 
dent, stated: "We intend to do this sort 
of thing regularly, and if possible elim- 
inate any technicians who bring dis- 
credit to the field." END 

.tabío Xhírtp=Jfíbe pear5 Zip 
31n 415erngback IDub(icattong 

HUGO GERNSBACK 
Founder 

Modern Eleetries 
Wireless Association of America 
Electrical Experimenter 
Radio News 
Science & Invention 
Television 
Radio -Craft 
Short -Wave Craft 
Television News 

1908 
1908 
1913 
1919 
1920 
1927 
1929 
1930 
1931 

Some of the larger libraries still have copies of ELEC- TRICAL EXPERIMENTER on file for interested 
readers. 

JANUARY 1920 
ELECTRICAL EXPERIMENTER 

A Celestial Short -Circuit, By H. 
Gernsback 

Magnetic Storms, by Lindley Pyle 
Learning Telegraphy and Radio at 

School 
Is There a Sub -Electron ?, by Rogers 

D. Rusk, M.A. 
The Radio Compass, by Pierre H. 

Boucheron, U.S.N.R.F. 
An Oscillion Radio Telephone and 

Telegraph 
New Undamped Radio Receiver 
Radio Fog Signalling a Success 
New 165 -ft. Portable Radio Mast 

RADIO-ELECTRONICS) 
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NEW BEAUTY on the housetops 

INCREASED SALES of TV antennas 

Nita 
DY17I011-09C1E 

CONICAL 

Sell the antennas that are "selling" for you. 

Ward is promoting their new line of Tele -vane 

IThe American Home 

Architectural Forum 

Better Homes and Gardens 

Business Week 
House Beautiful 

Write today for the giant Tele -vane Sales Kit that 

gives you the complete schedule plus many, many 

more selling aids. Tie -in with this gigantic selling 

THE WARD PRODUCTS CORP. 
DIVISION OF THE GABRIEL COMPANY 

1148 Euclid Avenue, Cleveland 15, Ohio 

In Canada: Atlas Radio Co., Ltd., Toronto, Ont. 

Antennas right to 

advertisements in: 

I 

the consumer with national 

Popular Mechanics Magazine 
Popular Science Monthly 
Time 
House and Garden Book of Building 

Newsweek 

campaign for the newest, most revolutionary idea 

in TV antennas yet. 

JANL'ARY. 1954 
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NORTH, EAST, SOUTH, WEST... 

Federal As, a 
Whatever the area or atmosphere... city or fringe ... rain, snow 
ice, heat, dust, salt spray, polluted air or radiation ... you'll 
find the answer in these quality -controlled cables by Federal - 

i 

K-14 
Primary 

RG59/U 
or K.1261 

Lead-in Tap-off ir % 
Lead-in -_._____ :r` - 

RG -11/U IF 
(or 
Secondary 

Leads in 

,1 

1111 

FOR COMMUNITY TV 
IT'S Federal "BIG 5" 

K -14 -71 -ohm shielded primary transmission line for 
community distribution systems. Famous for lowest line 
loss, long cable runs and fewer amplifiers required. Ca- 
pacitance: 21.5 mmf /ft. Attenuation DB 100/ft: .57-50 
Mc; .90 -100 Mc; 1.42 -200 Mc; 2.3 -400 Mc. 

RG -11 /U- 75-ohm shielded low -loss coaxial. One of 
the best small- diameter cables. Tops as a community 
TV secondary lead -in. Seven strands #26 tinned copper. 
Capacitance: 20.5 mmf /ft. Attenuation DB 100 /ft: 
1.5 -50 Mc; 2.15 -100 Mc; 3.2 -200 Mc; 4.7 -400 Mc. 

RG -59 / U - 73 -ohm coaxial TV lead -in cable. Highly 
efficient as a community system pole -to -house tap -off. 
Meets all needs wherever a high -grade installation is a 
must. Capacitance: 21 mmf /ft. Attenuation DB 100 /ft: 
2.7 -50 Mc; 4.0 -100 Mc; 5.7 -200 Mc; 8.5 -400 Mc. 

Use these 2 for Community TV radiation: 

FOR URBAN CENTERS 

K-111 -300-ohm shielded, balanced TV lead -in de- 
veloped by FTR. Minimizes noise, snow, ghosts due to 
transmission line pick -ups. Ideal for many areas where 
good TV was impossible before. Capacitance: 4.2 mmf /ft. 
Attenuation DB 100 /ft: 3.4 -100 Mc; 6.6 -400 Mc. 

f- 

TV- 1184- 300 -ohm dumbbell- shaped TV lead -in. A 
standard low -cost lead -in for areas without unusual con- 
ditions. Cinnamon -brown color is highly resistant to ultra- 
violet. Two conductors: 7/ #28. Capacitance: 4 mmf /ft. 
Attenuation DB 100 /ft: 1.28 -100 Mc; 3.0 -400 Mc. 

1110111.1111111111111.111 
TV -1 182- 300 -ohm deluxe type heavy -duty TV lead -in 
with 90 mil. web. Insulated with "silver" polyethylene, 
Federal development that provides maximum weather 
protection and long life. Capacitance: 4 mmf /ft. Attenu- 
ation DB 100 /ft: 1.22 -100 Mc; 2.85 -400 Mc. 

Non- Radiating Lead -ins for MULTIPLEX TV SYSTEMS 

K -125 -75 -ohm coaxial TV - lead -in cable. Double - 
shielded and jacketed. 
Formerly listed as SP -75. 
K- 126 -73 -ohm coaxial TV 
lead -in cable. Double - 
shielded and jacketed. 
Formerly listed as SP -76. 

K -125 alternates for RG -11 /U as secondary lead -in 
K -126 alternates for RG -59/U as tap -off lead -in 

RADIO -ELECTRONICS 
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Wherever there are TV customers... 

)Gt i4e/âdVNPUHF 

Feder : "PIPELI 

°"4"41* 

` 

E" of the Air! 

300 -OHM 
ALL -CHANNEL 
TWIN -LEAD 

THAT LAUGHS 
AT WEATHER 

FOR FRINGE AREAS 

TV- 1182- Provides remarkably low line 
loss in fringe areas. Outstanding for re- 
sistance to weather and sunlight. Silver - 
colored insulation blends with any color 
scheme in home decoration. 

K -200 (RG- 86 /U)- 200 -ohm heavy -duty 
ultra low -loss lead -in. Particularly adapt- 
able to remote -area installations - espe- 
cially long runs and multi -stack antennas. 
Also used with rombics. 

See your local 
Federal Distributor 

or write to 
Federal direct 
Dept. D -963 

JANUARY, 1954 

TV- 1185's "Silver" pigmentation lets you 

INSTALL IT and FORGET IT! 
FEDERAL's TV -1185 is virtually a "pipeline" for better -than -ever 
TV reception ... VHF or UHF. Insulated with the revolutionary 
Federal -developed "silver" polyethylene, TV -1185 is amazingly 
tough, flexible and efficient. 

TV -1185 leads in Weatherometer tests . .. fights heat, resists 
moisture and other destructive deposits ... minimizes deteriora- 
tion due to sunlight. 

TV -1185 keeps the energy field inside the weather -proof sheath 
... providing exceptionally low loss ... more constant impedance 
... a better TV picture regardless of area or length of lead. It's 
easy to install and tight -seal against all atmospheric conditions. 

There's no finer tubular lead -in of its type on the market today! 

Capacitance: 4 mmf /ft. Attenuation DB 100 /ft: 
0.5 -10 Mc; 0.95 -50 Mc; 1.25 -100 Mc; 1.7 -200 Mc; 

2.6 -400 Mc; 3.0 -500 Mc; 4.5 -1000 Mc. 

Product of America's leading producer of solid dielectric coaxial cables 

Federal Telephone acrd 1?a&o Company 
SELENIUM -INTELIN DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. J. 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 

Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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If you want 
professional sound quality 

sUir, 

Sound engineers know that the selection of a fine 
amplifier, pickup and speaker system is only part 
of the story; that unless the turntable is of equa! 

` quality, music reproduction must suffer. That is 

+j\ why they insist on such high standards for turn- 
table performance. 

do as the professionals do... 
Rek -O -Kut precision turntables are made to con- 

form to the highest standards in the professional 

field, and they certainly represent the finest you 

can use in the home. A Rek -O -Kut turntable will 
make all the difference in the world. The finer your 
present system, the more apparent the improve- 
ment will be. Whether you select the deluxe T -12H 

or the standard LP -743, the entire performance of 
your sound system will become a new and thrill- 
ing experience. 

use a 
REK -O -KUT 

precision turntable 
Rek -O -Kut Precision Turntables are priced from 
$59.50. Write for specifications and descriptive 
literature to Dept. J-13 

The REK -O -KUT COMPANY 
Manufacturers of Professional Disc Recorders and Specialized Sound Systems. 

38-01 Queens Boulevard, Long Island City 1, New York 
Export Division 458 Broadway, New York, U.S.A. Cables: Morhanex 
In Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Toronto 26 

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 sur- 
rounding the job. If the experience was interesting to you, it prob- 
ably will be to other readers of RADIO -ELECTRONICS. We will pay $10 
for each "My Most Unusual Service Job" item we consider outstand- 
ing 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 YORK 7, N. Y. 

Nationally 
Fall! O u x 

5119.95 
PI. lC<0 F,,. 

Excise Tax 

5129.95 
Pl. I000 Fl-i. 

Excise Tax 

Check these luxury 
features: Ultra 
sensitivity. dynamic 
range control, UHF 
adaptability. Duo 
power supply, 
Acousticlear Sound 
System ... All in 
a beautiful Mahog 
any Finish Cabinet. 

20" Console 

$13995 
PI. 10 % Fea. 

Excise Tax 

21' Console 

5149.95 
PI. 

%OS TFetl., E e ax 

Better Prices on quantity lots. 

ALSO AVAILABLE T.V. CHASSIS 
All sets have full 1 yr. factory picture tube warranty, 
and standard 90 day RTMA parts warranty. 

MAIL and Phone orders filled. $25 deposit, Balance 
C.O.D., Shipping Charges Add'l. 

STEPHEN SALES CORP. 
\45 CroEhy St., N. Y. 12, Phone lx 41 5.8233 

Dealer Inquiries Inrieed...mu." 

Reduce or Eliminate 
TELEVISION 

INTERFERENCE 
with o 

BUD HF -600 Filter 
only $3.57 

Now you can stop 
or considerably re- 
duce annoying pic- 
ture disturbances 
caused by short 
wave broadcasting 
stations. amateur 

radio stations, diathermy and X -ray 
equipment or airplane and automobile 
ignition systems. 
Keep your picture clear of distortions 
from interterence picked -up by your 
antenna. .\ Bud Filter will not affect 
the strength .,r quality of your picture. 
Easily attached to the rear of your 
set. Simple instructions enclosed. 
Thousands now in use with excellent 
results. 
Order your Bud 11F -600 Filter today. 
Send Check or Money' Order. We pay 
postage..1dd 3% tax in Ohio. 

MAIL THIS COUPON TODAY 

Radio & Electronics Parts Corp. 
3235 Prospect Ave., Cleveland IS, Ohio 
I enclose $ please send me at 
once Bud HF -600 Filters. 

Name 

Address 

City State 

1 

1 

1 

1 

1 

J 

RADIO -ELECTRONICS 
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Battery- Operated 
Long -Play Spring -Motor 

Portable Recorder 
'pecibcally designed for maximum professional 
performance with greatest operating ease. Fric- 
tion free, ball -bearinged drive system enables 
tape transport mechanism to run 15 minutes on 
a single wind (at 71/2 ips). Dynamically balanced 
hidden flywheel reduces flutter and wow, equiva- 
lent to studio equipment. Incorporates high speed 
motor rewind (100 seconds). Built -in spring - 
motor meter continually indicates condition of 
spring motor. Single knob controls tape and play - 
record functions. Safety "Record" interlock. 4 
Models available in speeds of 3c, 71 & 15 ips. 

Check These Unusual Features: 
* High -speed rewind * 15 Minute play per wind 
* Hidden high-speed flywheel 
* Ultrasonic bias * Meets NARTB standards 
*100 Hours battery life 
* Size: 7 x 10 x 11 inches 
* Weight: 14 lbs. 

Write for complete technical literature 
and direct factory prices to Dept. RE 

AMPLIFIER CORP. 
of AMERICA 

398 Broadway, N. Y. 13, N.Y. 

WHY 
pay more for questionable 
quality* tubular TV lead -in wire? 

*subject fo potent infringement. 

LOOK JSC 
for highest quality license - 
labeled* Tubular TV Wire... 

*JSC Tubular Wire is manufactured under 
license of Amphenol Pat. 2543696. 

DEMAND 
the most for your wire dollar ... get 
BOTH Quality * *! AND Low Price * *! 

* *JSC- Highest in Quality ... Lowest in Price 

JSC NEW Twin Tubular 
TV Lead-In Wire... 

The best low loss, low cost 300 ohm 
lead -in for UHF and VHF television. 

Rain, snow, dirt or salt deposits do not 
materially affect impedance and electrical 
efficiency. 
JSC tubular construction con- 
tains and protects the concen 
trated field of energy and 
reduces to a minimum high 
ratio signal losses. 

Always Look for Orange and Blue Disc of Quality 

JANUARY, 1954 
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250 WATT 

110 -120 VOLT AC 

-A v $1295 and only 

Which Soldering Gun? 

tl//moV1il7nulitR mfiJRlsíl vminowSiíTI:s 
fR liIiJ MIMI- "MUM 

GUN "A GUN'ß' WEN 
11/4 HR. 21 MIN. GUN 

You be the judge! Three competitive 
soldering guns were to be plugged in 
each morning ... kept connected, opera- 
tive, HOT all day. But Soldering Gun "A" 
lasted only 11/4 hours, burned out its 

transformer and started smoking! Gun 
"B" burned out in 21 minutes! The WEN 
Soldering Gun with Feraloy tip scored 
567 HOURS! Or compare this way - the 
WEN Gun with 50c Feraloy tip averages 
25,000 soldering connections. Gun "A" 
(replacement tip 25c) 800 connections. 
Gun "B" (new tip $5.00) 1,627 connec- 
tions. That means your soldering con- 
nections need cost you but 1 /500 of lc - using the WEN Gun. Practically lasts 
forever under ordinary conditions. 

THEN THERE'S THE NEW 
Eleatic 

SANDER -POLISHE R 

o,'ly 9395 
Ideal for home use and 
many shop operations. Its 
light (21/2 lbs ) quiet like on 
electric razor and handy to 
work with. Operates 240 
strokes per second. Sands 
wood, metal, polishes fur- 
niture, your car - anything 
Even gives a good massage 

WEN 

RADIO SUPPLY STORES SELLING THOUSANDS 

Get the Facts!-See Your Jobber or Write- 
WEN PRODUCTS, INC., 5808 Northwest Highway, Chicago 31, III. 

(Export sales - Scheel International, Inc., Chicago) 
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I've switched to 
ERIE 

SWITCHES 
Tfÿre tfie,B! -jG:/ 

*.; 
The new, full line e -of ERIE rotary selector and lever 
switches includes twenty-five item numbers. They 
are made in four styles, in single or multiple sections, 
shorting and non -shorting types. ERIE switches meet 
existing R.E.T.M.A. requirements. For protection 
against the corrosion of heavy silver plated contacts, 
each switch is sealed in a durable plastic bag and 
then boxed for convenient stocking. 

Descriptive literature is available at your 
distributors, or write Dept. G for your copy. 

ERIE components are stocked by leading 
electronic distributors everywhere. 

-ERIE 
ELECTRONICS DISTRIBUTOR DIVISION 

aulEtwte.f - ERIE RESISTOR CORPORATION / "o(.r, °, ERIE. PA 
Ee,n.., ERIE, PA. LONDON, ENGLAND TORONTO CANADA 

Only STEVE -EL can make an offer like this! 

Famous Make 

21" TV 
CONSOLE 
Complete 
ready 

$1 6 995 to play 
STEVE -EL brings you the TV buy of the year. This is 

not a kit but a factory wired and aligned chassis. The 

price is for below wholesale so the famous manufacturer does not want his name mentioned. The 

chassis can be bought with tubes or without or complete in beautiful mahogany cabinet all 3¡4" 

wood. Complete sets come in 17" or 21 ". Here is truly exceptional quality TV which will outperform 
most receivers on the market today. Em- 
ploys the finest of modern engineering 
innovations assuring the clearest sharpest 
picture ever. 

Just a few 
of the many features: 

R.F. Amplifier on all bands. 3 Stage 
I.F. system. Peak A.G.C. Kinescope 
cathode fed with DC reiteration. Bal- 
anced AFC system. High Voltage using 
2 -I X2A. Freque'ssy Modulation Sound 

Range 4488Mc 174 -216 Mc. 12 Chan- 
nels of VHF. Separate power supply 
with voltage regulator. Plug in yoke as- 
sembly. Vertical integrator system. 
AC interlock. Filtered heater wiring for 
I.F. amplifier. Wide range of adjust- 
ment controls. 70° Cosine yoke. Pre- 
cision matched components assuring efficient 
maximum performance. Heavy duty 
Alnico V 10" PM Speaker. Comeiete 
circuit diagram, Tubes: I.5U4. I -6BQ8. 
2- I X2A. 1-6V6. I.6AX4. 1-6307. 3 -6CB6, 
3-6A1.5. I -6ÁG7. I -6A U6. 3- 128H7. I -616. 
I.6BC5. 

Chassis 1u /2 ide. 19" deep (controls included). Power supply 
141 /a" wide. 9" deep. 
Complete Chassis Less Tubes s49.9s 
Complete Chassis with Tubes (Less Picture Tube) 64.95 
Complete Chassis with Tubes and 17" Picture Tube 56.93 
Complete Chassis with Tubes and 21" Picture Tube 95.95 
Complete Chassis with Tubes and 17- Picture Tube in 

cabinet as illustrated. with Safety Mask and Mack 159.90 
Complete Chassis with Tubes and 21" icture Tube in 

cabinet as illustrated. with Safety Mask and Mack 169.90 

We have only a limited quantity of cabinets. First Come. 
First Served. Cabinet 40" Nigh a 33- Wide a 22" Deep. 

At our 2 stores 61 Meade St.. New York 7. N. Y. 
166 Washington St.. New York. N. Y. 

Order By Phone: COrtlandt 7 -0056 
Order My Mail: Dept. R5 -1, 61 Reade St.. New York 7. N. Y. 

STEVE -EL ELECTRONICS CORP. 
Dept. 61 Reade St., New York 7, N. Y. 

COrtlandt 7-0086 

NEW DESIGN 

ne 

1111 tubés 
and 

Transistors 
HE smallest TV camera tube ever de- 

I veloped for broadcast use has been 
announced by RCA. The vidicon, type 
6326, weighs only two ounces, and 
promises greater efficiency and economy 
in the televising of movie films. 

The new electronic "seeing eye" is 
only a fraction of the size of an icono- 
scope tube normally used for film pick- 
up, yet it is up to three times more 
sensitive and has a spectral response 

Smallest TV camera tube, Vidicon 6326. 

approaching that of the human eye. 
The tube measures 1 inch in diameter 
and 6% inches in length. Cameras using 
this new pickup tube can be used with 
any type TV -film projector. 

Developed from the well known indus- 
trial vidicon which is not suited to fine - 
detail work, the film -pickup type 6326 
has a resolution capability of approxi- 
mately 600 lines, and needs only one - 
third to one -half the light required by 
an iconoscope for television motion 
pictures. 

The vidicon's visual equivalent of 
signal to noise ratio (the ratio of the 
intensity of desired video signal to that 
of undesired noise signal) has been 
measured as 300 to 1. The tube itself 
contributes no appreciable noise to the 
video signal. The new tube is also high- 
ly suitable for the reproduction of color 
films on a monochrome system. 

G -E has announced the addition of tube 
type GL -6386 to its line of "Five Star" 
high -reliability tubes. 

The 6386 is a miniature medium -mu 
triode with each section being of the 

RADIO -ELECTRONICS 
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2127"TELEVISION 
CONSOLES 

TABLE MODELS 

and 
COMPLETE 
CHASSIS 

at 
LOW FACTORY 

PRICES 

YOJR CHOICE OF EITHER 12 CHANNEL 

VHF or All- Channel VHF -UHF Models 
Buy your Televisicn or Radio Direct from the Midwest Factory ... on 
3) DAYS TRIAL ... Easy Terms ... and at LOW FACTORY PRICES. 
For 34 years Midwest, the world's largest and oldest exclusive Factory - 
To-You radio and television manufacturer, has served hundreds of thou- 

sands of satisfied customers all over the world. 

EASY TERMS 

30 DAYS 
TRIAL 

RY-TO -YOU 
Also - Powerful New 1754 World- Ranging 

MIDWEST Series 16 RADIOS 
I, 3eautifl Consoles and Complete Chassis 

Once again Midwest 
offers its famous series 
16 five band AM -FM 
radio chasis and the 
magnificent new Sym- 
phony Grand Radio - 
Phonograah with 3- 
Speed Automatic Inter- 
mix Reco-d Player. 
Also, a complete line of 
clock radios. table 
radios. and portables. 

JANUARY, 1954 

All ncdels 
available in 
your 2hoice 
of mahoga- 
ny, walnut 
finish or 
blond limed 
oak. 

WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR 2c POSTCARD 

MIDWEST RADIO & TELEVISION CORP. 
Dept. D -38 909 BROADWAY CINCINNATI 2, OHIO 

Please send ,,e your new FREE 954 Catalog. 

NAME 

ADDRE;S 

CITY ZONE STATE 
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CUSTOM -BUILT CABINETS R #630 AND ALL TV SETS from FACTORY to YOU 
5 LEADING STYLES in genuine mahogany or walnut (blond 10% extra). Ready drilled for any #630 TV chassis and cutout for any 
14 ", 17 ", 19 ", 20" or 21" picture tube at no extras in price. Also supplied with =drilled knob panel for any other TV set. 
EVERYTHING NECESSARY for an easy perfect assembly is included Each cabinet is delivered complete as pictured with mask, safety glass, mount- 
ing brackets, backboard, backcup, hardware and assembling instructions Each cabinet is shipped in an air cushioned carton from FACTORY to YOU! 

The VOGUE 
Most Popular 
Table Model 

The MANHATTAN 
Style, Quality, Price 

The MAYFAIR The PLYMOUTH The TOWN & COUNTRY 
Exquisitely modern, with an ele- Choice of interior Decorators, Patterned after the popular credenza. gonce of simplicity in styling. truly superb in every detail. Available for all size picture tubes 14" to 27.' 

H-25". W-20". D-22" 

$38.89 

VOGUE also available 
for 24" or 27" picture tube 

H -51 ", W -27 ̂ , 13-23' 

$62.54 MANHATTAN ior 24' or 27"CRT 
H-461/2", W-273/4". D-24486.22 

40". W-26". D-25" H-40'. W-27". D-23" 11-42', W-36', D-24" 

$98.56 $105.48 FPr 14..16 ".17'.19". 
2D'. $109.62 21". 24" or 27^ C.R.T.'s 

SHELDON FINEST GUARANTEED PICTURE TUBES 
MOST desirable 5 sizes-ALL RECTANGULAR BRAND NEW in Factory Sealed Cartons -With 

a 

Full Year Guarantee 
C 

1 7/, #178P4A $29V 20" #20CP4A $39.74 21" 
AlumEnied $44.68 24" á "° Aa 753.26 21" 

á u7NP: d $82.87 

THE #630 TV RECEIVER remains unmatched for quality and performance RCA designed and developed this set quality -wise not price -wise 
The original 10" set retailed at $375.00 Subsequent TV sets serve to prove the sacrifice of quality for price What better proof can there 

be of its superiority than the fact that it is the choice of TV engineers and TV technicians! Herewith we offer you -YOUR BEST BUYS IN TV! 
All you pay is the price shown Excise taxes have already been paid by us. 1( #630 SUPER DELUXE TV CHASSIS, 

von'" 
#630 

Super Deluxe 

TV CHASSIS 

with . . U. H. F. 

With O #630 SUPER DELUXE 31 -TUBE TV KIT 
including your favorite U.H.F. Station OPERATES 16" TO 24" PIC- 
TURE TUBES Engineered in strict adherence to the genuine RCA 
#630 plus added features FULL 4MC BANDWIDTH CAS - 
CODE TUNER COSINE DEFLECTION YOKE LARGER 
POWER TRANSFORMER KEYED AGC 12" SPEAKER 
UNIVERSAL MOUNTING BRACKETS CONDENSERS and RE- 
SISTORS at rated capacities and tolerances. You receive a COMPLETE 
SET of PARTS and TUBES, everything needed is included ( less wire 
& solder). All I.F. Coils and Transformers are factory pre. aligned and 
tuned. You will enjoy building it with "LIFE -SIZE easy to follow 
step -by -step ASSEMBLING INSTRUCTIONS" included with each KIT. 

NOTHING BETTER AT ANY PRICE I 
only . . T 119'a44 

#630 TV BASIC PARTS KIT 
PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT (It items) All for 
VIDEO & I.F. KIT (19 items) 
POWER TRANSFORMER #201T6 
VERTICAL OUTPUT TRANSFORMER 
VERTICAL BLOCKING TRANSFORMER 
FLYBACK TRANSFORMER #211T5 
FOCUS COIL, 470 ohms #202D2 
COSINE DEFLECTION YOKE 70' 

Including LIFE -SIZE TV BUILDER INSTRUCTIONS 

Only 

with U.H.F.- Licensed under RCA patents 
COMPLETE READY TO PLUG IN AND PLAY -Similar in characteristics 
and features to the TV KIT at left Manufactured especially for us by 
Regal Electronics Corporation No efforts or expense have been spared 
in workmanship or materials, to make this #630 SUPER DELUXE TV 
CHASSIS the Best obtainable for fringe areas, clarity and all- around- 
performance, regardless of price. Customers report reception better than 
200 miles Each Set is factory aligned and air- tested All parts carry 
the RMA three month guarantee Our mass volume of business on this 
CHASSIS (numbering thousands of pleased customers) now makes it 
possible for us to reduce the price to 

only $15 7.978. J 
#630 TV SPECIALS TECH-MASTER- 

both with U.H.F. 
TECH -MASTER Model C.30 TV CHASSIS. This Model has retained the 
outstanding characteristics of the RCA -630 circuitry, namely the four - 
stage, full bandwidth picture IF strip and the three -stage FM sound sec- 
tion In addition, the latest innovations in synchronization and sweep 
circuits have been incorporated to produce a custom -quality receiver 
assuring outstanding performance 30 tubes, 12" speaker. 

Complete Ready fo Plug in and Play 
fpeeial at $149 -2eOCRTI 

TECH -MASTER Gold Medal Model 2430 -9 TV CHASSIS. 
90° deflection, operates all 24" or 27" rectangular and 30" round 
picture tubes. The last word in TV achievement Ideal for wall or 
custom -cabinet mounting Detailed technical data mailed on request, 
however with the knowledge that this CHASSIS is a 30 -tube #630 with 
both TECH -MASTER'S and OUR guarantee, you need not hesitate 
sending your order in now. 

Complete Ready to Plug in and Play $262,5° 
Special at llen l'RT 

Modernize a #630 or any TV Set 
with a 

STANDARD CASCODE TUNER 
For better all around performance 

Complete with tube., and Brooks CAS - 
CODE MANUAL with step -by -step In- 
structions and all extra parts needed. $22.49 

IBrooks CASCODE MANUAL, now to Install 
Cascode Tuner in any make TV Set. Postpaid... 500 

PULSE KEYED AGC KIT 
Finest, most accurate and the easiest Kit to Install 
in 6630 or in any other make TV receiver. 
Improves performance, and insures a steady Picture 
on all channels. 

COMPLETE SET OF PARTS 
$4.59 Including 6AÚ8 tube & Instructions 

Brooks LIFE -SIZE TV INSTRUCTIONS, 49 for building any 6630 TV Receiver. Postpaid, 

HINTS FOR BETTER PREFORMANCE I 
on your 6630 TV receiver. Postpaid 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N. Y. 
RADIO -ELECTRONICS 
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PARTS for #630 & Other TV SETS & EQUIPMENT 
STANDARD CASCODE TUNER. incl. tubes S22.49 PUNCHED CHASSIS PAN, cadmium plated $4.87 
ESCUTCHEON PLATE, for tuner .69 630 -KIT, screws, nuts, rivets, washers 1.69 
COMPLETE SET OF KNOBS, Incl. decals.... 1.34 HI VOLTAGE CAGE ASSEMBLY, complete 3.73 
POWER TRANSFORMER, 295ma. 201T6.... 9.97 VOLTAGE DIVIDER SHIELD & COVER " 1.79 
VERTICAL OUTPUT TRANS. 20472.... 2.69 ELECTROLYTIC COND. SUB -CHASSIS .94 
VERTICAL BLOCKING TRANS. 20872.... 1.32 SOUND DISCRIMINATOR SHIELD .19 
HORIZONTAL OUTPUT TRANS. 211T1.... 2.47 DEFLECTION YOKE BRACKET .29 
HORIZONTAL OUTPUT TRANS. 211T5.... 3.98 DEFLECTION YOKE MOUNTING HOOD .59 
FOCUS COIL, 247 ohms 202D1.... 2.29 FOCUS COIL BRACKETS set .49 
FO WS COIL, 470 oh s, 202D2.... 3.42 CATHODE TRAP COIL SHIELD .39 
DEFLECTION YOKE, 60° 201D1.... 2.97 CHASSIS MOUNTING BRACKETS.. set of 4 .44 
Di:rLECTION YOKE, Cos -e 70° 206D1.... 3.98 BRIGHTNESS & HOLD CONTROL BRACKET .59 
SOUND DISCRIMINATOR TRANS.203K1.... 1.12 WIDTH CONTROL BRACKET .16 
1st PIX I.F. TRANSFORMER, 202K2.... 1.08 TUNER SHAFT BRACKET .17 
2nd PIX I.F. TRANSFORMER, 202K3.... 1.08 'FUSE (.25 amp.) & HOLDER .24 
1st & 2nd SOUND I.F. TRANS. 201K1.... 1.02 HV RECTIFIER, SOCKET ASSEMBLY, single .79 

HORIZONTAL DISCRIM. TRANS. 20818.... 
FILTER CHOKE, 62 ohms 
CATHODE TRAP COIL, 202K4 
WIDTH CONTROL COIL, kcved AGC IR4AG 
HORIZONTAL LINEARITY COIL, 201R3 

1.49 
1.47 
1.08 

.79 

.39 

HV RECTIFIER, SOCKET ASSEMBLY, double 
TV 6' LINE CORD, with both plugs 
INTERLOCK SAFETY CONNECTOR (input) 
COMPLETE TERMINAL STRIP KIT, set of 30 
AGC BRACKET & SOCKET 

1.37 
.29 
.17 
.98 
.39 

3rd & 4th PIX COILS 202L1.... .39 MINIATURE WAFER SOCKETS .07 
FILAMENT CHOKES 204L1.... .09 MINIATURE MOLDED SOCKETS .12 
VIDEO PEAKING COIL; 203L1.... .18 OCTAL WAFER SOCKETS .07 
VIDEO PEAKING COIL. 203L2.... .18 CATHODE RAY TUBE SOCKET, 18" leads. .39 
VIDEO PEAKING COILS 203L3 .18 HV KINESCOPE LEAD, with clip .39 
VIDEO PEAKING COILS 203L4.... .18 AUDIO OUTPUT TRANSFORMER (6K6) .69 
ION TRAP BEAM BENDER, double 203D3.... .98 8" PM SPEAKER, heavy alnico #5 magnet 3.97 

'ION TRAP BEAM BENDER, single 203D1.... .79 12" PM SPEAKER, heavy alnico #5 magnet 6.94 

VARIABLE CONTROLS 
PICTURE & SOUND, 10k ohms I meg. & switch 1.14 
VERTICAL & HORIZ. 50k ohms I meg 1.04 
BRIGHTNESS CONTROL. 50k ohms .44 
HORIZ. CENTERING, wirewound 20 ohms .57 
HEIGHT CONTROL, 2.5 megohms .48 
VERTICAL LINEARITY, 5000 ohms .44 
VERTICAL CENTERING, wirewound, 20 ohms .96 
FOCUS CONTROL, resound, 1500 ohms .98 
HORIZONTAL DRIVE, 20k ohms .44 

ELECTROLYTIC CONDENSERS-85°C 
40/10/80 mfd - 450/450/150 v 1.37 
40/40/10 mfd - 450/450/450 y 1.49 
80/50 mfd - 450/50 y 1.49 
40/10/10 mfd - 450/450150 y 1.37 
20/80 IT - 450/350 v 1.49 
250/1000 mfd - 10/6 v .98 

H.V. FILTER CONDENSERS -(Cartwheels) 
15kv 500 mmf 67 
20kv 500 mmf 79 
30kv 500 mmf 1 49 

#630 PARTS Ir COMPLETE SETS 
TV WIRE & SOLDER KIT, for any Set $1.49 
VIDEO AND I.F. KIT, 19 items 7.84 
VARIABLE CONTROL KIT, 9 controls 5.83 
CARBON RESISTOR KIT, 107 resistors 6.98 
WIREWOUND RESISTOR KIT, 4 resistors 2.31 
BRACKET AND SHIELD KIT, 18 items 8.63 
ELECTROLYTIC CONDENSER KIT, 6 coud 7.37 
TUBULAR CONDENSER KIT, 38 condensers 4.28 
CERAMIC CONDENSER KIT, 28 condensers 3.37 
MICA CONDENSER KIT, II condensers 1.38 
TERMINAL STRIP KIT, set of 30 .98 
COMPLETE SET OF TUBES, 29 tubes 30.31 

RADIO & TV TUBES 
STANDARD TOP KNOWN BRANDS 

At 14¢ each -37, 38, 39/44. 

At 39¢ each - 35Z5, 35W4, 5Y3, GALS, 
43, 80, 6H6, 6507, 12517. 6F5, 7C5. 7F5. 

At 59(t each 1LD5, 0Z4, 5U4, 6AT6, 6K6, 
6SA7, 6SK7, 7F7, I17Z3, 45Z5. 

At 690 each - IH5, 105, 1T4. ITS, 6C4, 
6C5, 6A84, 6AU6, 68E6, 12AL5, 12SK7, I2SA7, 
50L6, 68A6, BAGS, 6C86, 65N7, 7A8, 6AB7, 35L6, 
5085, 12SG7, I2AT6, 797. 

At 72¢ each - ILE3, IRS, 154, 304, 305, 
3S4, 12AT7, 12AU7, 128E6, 3594, I4A7. 

At 98¢ each - IA7, 1B3, ILB4, 594, 6AC7, 
6AH6, 6AK5, 616, 65H7, 678, 6SD7, 7F8, 25A6, 
35A5, 50A5. I17Z6. 

TUBE CARTONS in Lots of 100 
(10% extra discount in lots of 1000) 

SMALL PEANUT 1"=1"x2 /8" $ .89 
LARGE PEANUT 1 "xl "x23/4 ".... .98 
GT TYPE 11/4"xlh /4 "x31 /e 1.06 
SMALL G 1 '/2 "xI '/2"x4 '/2" 1.39 
LARGE G 2"x2'x5" 1.59 
EXTRA LARGE 21/" e 2A" x ¿V2" 2.97 

MISCELLANEOUS ITEMS 
TV HIGH VOLTAGE PROBE It .49 
TV BACK CUP, recesses C.R T .59 
ONE POUND ROSIN CORE SOLDER. .59 
UNIVERSAL OUTPUT TRANS. (any tube) .89 
6 FOOT LINE CORD, molded plug .. . .16 
VARIABLE CONDENSER, 2 gang, super .59 
I. F. TRANSFORMER, 456 kc .49 
I. F. TRANSFORMER, FM 10.7 me .58 
PHONO MOTOR, 78, 45, 33 rpm 4.97 
PHONO AMPLIFIER, incl. 3 tubes 4.87 

UNIVERSAL MOUNTING BRACKETS 
Fite All 

I2' / :' to 2' 
pteture tubes 

Complete - 
Includina band 

that holds 
picture tuba. 

100 CONRDENSLERRS 
A 

& Desirable Sizes $ 
moi' 

e69 
$15.00 Value Only 

100- ARESISTORStt 
53.97 

15 
Asst. 
CONDENS1ERSa $4.74 

All Are Standard Brands 

15 AssorteONDENSERd TV 

$688 

100- CONDENSIERS 

100- CONDENSERS 

100 - Aka 
ISTORS 

100 _ASST. PILOT LIGHTS 
#44, 46, 47, & 51 

100 -ASSORTED SOCKETS 
Octal, Loctal & Miniature 

$499 

$4.93 

$5.86 

$483 

$3.92 

100 ASSORTED 
Ws 

D 
PUSHON $3-97 

OUME CORO $ ,94 10 ASSVOLRTED, WITH 
NT 

SWITCH 
LS ` 

1/4, 1/2, I, 2 meg. and others 

VLMROLS $ e94 10 ASSORTED, 
OUE 

LESS 
CONT 

SWITCH 1 
1/4, 1/2, I, 2 meq and others 

Resistor & cond. code charts FREE with each order 
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BELIEVE IT OR NOT! 
L 

s 

t 
s 

for 

t 
s 

Y 
o 
u 

for 

$7.89 

AM SUPER RADIO FOR #630 or other TV. 
Complete, ready to install w /tubes & instructions. 

12 OHM COAXIAL CABLE 
100' - hank S 4.64 
500' - spool . 21.99 

1000' - two 500' spools,.. 39.86 

300 OHM TWIN LEAD -IN 
100' - hank S 1.48 
500' - spool 6.91 

1000' - two 500' spools 12.82 

INDOOR TV ANTENNA 
Newest, panorama high -gain type 

Brass 3- section chrome plated dipoles 

Absolutely tilt and tip -proof 

HO Pries $5.95 
$1.69 

special at \ 

CONICAL TV ROOF ANTENNA 
Sturdy, Efficient, covers all TV and FM chan- 
nels. Uniform spacing between dipoles and re- 
flectors insures greater concentration of signals 
reaching the dipoles and reduces the number of 
reflected rays. Made of seamless aluminum, 
assembles in a jiffy. 

Only $2.84 

SKY SWEEPER TV ANTENNA 
Most POWERFUL PERFORMANCE on your Tv set 

A flip of a Selector Switch (no rotor is used) 
instantly orients the Antenna for MAXIMUM 
PERFORMANCE on any V.H.F. or U.H.F. 
Station, (Channels 2 to 82.) 
Complete Precision -built STACKED $...90 
ARRAY ASSEMBLY. Special price . LL 

Unconditional money back guarantee. 
LOW -LOSS 4- CONDUCTOR LEAD -IN $$.90 

WIRE, 100 feet 

TV CRYSTAL -CLEAR LUCITE MASKS 
Framed In Rich Gold Leaf Finish 

Tube Size Overall Dimensions 

17" 
21" 
24" 
27" 

- Rect. 131/2" z 17" - Rect. 153/4" x 20' /e" - Round 20 '/2" x 261/4" - Rect. 211/2" x 27" 
Rosettes) 

$ 5.97 
8.84 

14.65 
15.48 

(Including Set of 

TV PLASTIC OPEN MASKS 
Used in conjunction with safety glass 

17" - Rect. 141/4" a 171/2" $1.87 
21" - Rect. 18" x 225/e" 3.36 
24" - Round 20" x 27" 6.74 
27" - Rect. 211/2" x 27" 7.23 

TV SAFETY GLASS in HANDY SIZES 
133/g" x 161/4"...52.96 
152/8" o 201/4"... 3.72 
173/e" x 233/g"... 5.24 

16" x 22" 
22%" x 253/s" 
211/2" x 27" 

$4.29 
6.47 
6.98 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N. Y. 
JANUARY, 1954 
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All Tubes Individually Boxed! Same Day Service! 
Check this list for Fully 1 -Year Guaranteed Tubes. 

Type 

0A2 
0B2 
0C3 
0D3 
0Z4 
A5GT 
A7GT 
AX2 
B3 
B7GT 
C5GT 
E7 
E7 
G6 
H5GT 
L4 
LN5 
N5 
P5 
P 5 
R5 
R5 S4 
S5 
T4 
15 
U4 
U4 
V 
X2A 

2A3 
2Á4G 
2W3 
2X2 
3A4 
3E5 
3114 

3S4 
3V4 
5U4G 
5W4 
5Y3 
6A B4 

Price 

.74 

.81 

.72 

.70 

.55 

.30 

.47 

.62 

.68 

.30 

.43 

.29 

.24 

.30 

.49 

.46 

.89 

.67 

.57 

.58 

.49 

.49 

.43 

.49 

.53 

.49 

.43 

.53 

.63 
.30 
.24 
.38 
.59 
.45 
.46 
.48 
.49 
.49 
.51 
.50 
.53 
.37 
.44 

Type 

6A F4 
6AG5 
6AG7 
6A H4 
6A15 
6AK5 
6A L5 
6A Q5 
6A Q6 
6A R5 
6AS5 
6AT6 
6AÚ4 
6A U6 
6AU 6 
6A V6 
6A X4 
6A44 
6846 
6BA7 
6BÁ7 
660547 
6BD6 
6BD6 
6 E6 
6B F6 
6BF6G 
6BH6 
6816 
68Q6GT 
6B07A 
61327 
6C4 
6C5GT 
6C6 
6C136 
6CD6G 
6D6 
6E5 
6F5GT 
6F6 
6G60 
6H6GT 

Price 

.90 

.48 
.99 
.57 
.65 
.55 
.38 
.39 
.37 
.37 
.50 
.37 
.68 
.68 
.83 
.33 
.53 
.63 
.39 
.57 
.49 
.59 
.45 
.39 
.41 
.81 

1.25 
.46 
.43 
.79 
.90 
.90 
.37 
.39 
.58 
.44 

1.11 

.48 

.39 

.59 

.52 

.41 

Type 

6156T 
6J6 
617G 
6K5 
6K6GT 
6K7 
6L6 
607 
6S4 
6S8 
6SA7GT 
6SD7GT 
6SF5GT 
6SG7GT 
6SH7 
6SJ7GT 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT 
6SR7GT 
6SS7 
6T4 
6T8 
6U4 
6U5 

6U8 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6X8 
6Y6 

7A6 

7A F7 
7B4 
7B6 
7C5 
7C6 

Price 

.43 

.52 

.43 

.47 

.37 

.44 

.64 

.45 

.38 

.53 

.43 

.41 

.46 

.41 
.49 
.41 
.41 
.48 
.52 
.37 
.45 
.42 
.99 
.56 
.60 
.44 
.59 

1 

.39 

.44 

.44 

.37 

.37 

.75 

.48 

.69 

.69 
.53 
.44 
.69 
.69 
.40 

7E6 

- 

Type 

7N7 
7X7 
7Y4 
2A8 
2A15 
2AT6 
2AT7 
2A U6 
2A U7 
2A V6 
2A V7 
2A X4 
2A X7 
2AY7 
2BA6 
2BA7 
2B D6 
2BE6 
2B F6 
2BH7 
2BY7 
2BZ7 
208 
MGT 
2J7GT 
298 

2SA7GT 
2S F5 
26.17 
2SK7GT 
2SL7GT 
2SN7GT 
2SQ7 
2SR7 
2V6GT 
417 
4W7 
9BG6G 
9C8 
9T8 

Price 

.30 

.46 

.70 

.69 

.61 

.37 
.37 
.66 
.38 
.54 
.39 
.63 
.56 
.56 
.99 
.38 
.60 
.45 
.39 
.39 
.63 
.65 
.65 
.34 
.42 
.59 
.59 

.65 

.50 

.67 
.63 
.47 
.52 
.56 

.49 

.46 
.30 
.30 
.95 
.70 
.69 

Type 

19V8 
24A 
25AV5 
25BQ6GT 
25L6GT 
2525 
26 
27 
35 
3585 
3505 
35L6GT 
35W4 
35Z5GT 
36 
41 
42 
43 
45 
4523 
45Z5 
50A5 
5085 
5005 
50L6GT 
50Y7 
53 

58 
70L7GT 
76 
77 
78 
80 
83V 
85 
117L7 
11723 
807 
1274 
2050 
I000FM 

Price 

.79 

.53 

.83 

.79 

.39 

.66 

.45 

.39 

.58 

.40 

.39 

.41 

.37 

.47 

.39 

.42 

.42 

.55 

.55 

.44 

.49 

.79 

.43 

.39 

.61 
.50 
.24 

.60 

.09 

.44 

.57 

.47 

.35 

.68 

.59 
1.09 

.37 
1.19 
.30 
.89 
.59 

All tubes FULLY GUARANTEED for ONE YEAR! 

NOW! RAD -TEL PARTS AT BIG SAVINGS! 
Here's your big opportunity to save as 
never before on PARTS you need NOW! 

Send for free illustrated catalog! 

TERMS: 

TERMS A 25% deposit must 
accompany all orders - 
balance C.O.D. All ship- 
ments F.O.B. Irvington 
warehouse. Orders under 
$10- $1.00HandlingCharge. 
Subject to prior sale. 

Phone: Essex 5 -2947 

RAD-TELTOP 
Dept. RE -I 

"Integrity Is Our Chief Asset" 

115 Coif Street Irvington II, N. J. 

RADIO -ELECTRONICS is paying good 

rates on acceptance for original and un- 

usual articles on audio, television, FM and 

AM servicing, as well as articles on indus- 

trial electronic equipment and applica- 

tions. Send for a copy of our Authors' 

Guide. Address: 

THE EDITOR, RADIO -ELECTRONICS 

25 West Broadway, New York 7, N. Y. 

spotlighting they 

dip /PPLfiP 

Arthritis d Rheumatism Foundation 

NEW DESIGN 

remote -cutoff type. It is designed for 
applications as a cascode r.f. amplifier, 
i.f. amplifier, or mixer in circuits which 
use a.g.c. When used in cascode appli- 
cations, the performance of the tube is 

1111.11.1I., 
utera,aJta 

Miniature medium -mu triode, GL -6386. 

characterized by high gain, low noise 
figure, and low third -order harmonic 
distortion. 

The tube minimizes cross modulation 
which can occur in the first stage of a 
receiver when a strong signal is close to 
the desired signal. 

Under typical operating conditions as 
a cascode amplifier, the plate supply 
voltage is 200; grid supply voltage, -2; 
cascode transconductance, 4,000 mi- 
cromhos; cascode plate current, 10.5 ma. 

Development of a 21 -inch, 90° deflection 
TV picture tube has been announced by 
Westinghouse and Sylvania. 

Designated as type 21AMP4 and type 
21ANP4 for magnetic and electrostatic 
focus respectively, the tube produces a 
picture 5% larger than any previous 
21 -inch type. 

The over -all length of the new tube is 
approximately 3 inches shorter than 
current 21 -inch types. 

Radio Receptor has announced produc- 
tion of their type RR38 P -N -P junction 
transistor. The RR38 is designed for 
operation at low power output levels. It 
is particularly applicable as the output 
stage for hearing aids and personal 
receivers. 

Maximum ratings for the RR38 are: 
collector voltage, -25; collector current, 
-5 ma; collector dissipation, 50 mw; 
ambient temperature, 50° C. 

RCA has announced a short multi- 
plier phototube of the 9 -stage type for 
automobile headlight- dimming. 

Designated as the RCA -6328, it has 
instantaneous response to meet the 
critical timing requirements of head- 
light- control service, and is capable of 
providing stable performance over long 
periods. Its high luminous sensitivity 
allows use of an amplifier with rela- 
tively low- impedance input and fewer 
stages than required by a less sensitive 
tube. 

The low dark current of the 6328 
permits the use of high- resistance volt- 
age- divider networks to minimize power 
requirements and to improve not only 
operating stability but also tube life. 

Its maximum anode -supply voltage 
is 1,250, current, 0.1 ma. END 
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Custom 
Engineered 

Antennas 

The Adelco FDY is the 
complete answer to an 
all channel fringe area 
VHF -UHF antenna. 
Shipped completely 
preassembled. 
List price - $27.75 - 
double stack 

Model UHF Yagi 

Model FDY 
VHF -UHF 

Adelco UHF Yogis are 
high gain, cut to channel, 
6 element antennas. 

A rigid aluminum channel 
crossarm allows the mast 
clamp to be set behind the 
reflector. 

Available in single or 
double stacks. 

List price range -$5.55 to 
$8.90 depending on channel. 

ADVANCE ELECTRIC CO., 8510 NORTH END AVE., OAK PK. 37, MICHIGAN 

WE BOUGHT 

SET MANUFACTURERS' 

SURPLUS 

TU BE S 
ALL RADIO 

AND TV 

TYPES 

Standard Brand Warranty BRANDED Bulk or Individually Boxed 

1B3GT .54 6AK5 79 6BP6GT 
1L4 47 6AL5 34 68Q7 
1R5 46 6AQ5 38 6B11.7 
154 .52 6AG5 .46 6C4 
155 .38 6AT6 36 6C5 
1T4 .46 6AU6 36 6C B6 
1U4 46 6AV6 36 6C06G 
1115 38 6BG4 79 6H6 
1X2A 52 6B5 55 6JSGT 395GT 
354 

.55 
46 

68A6 
6BC5 

33 
46 6J6 

3V4 46 6BE6 38 6.17 

5U4G 44 6BG6G 1.16 6K6GT 
5Y3GT .36 6BH6 46 6SA7 
6AC7 68 68J6 46 6SIK7 
6AH6 61 68L7GT ... .76 6S;r17GT 

... .76 6SQ7 44 
.76 6T8 61 
68 6V6GT .... 41 
31 6W4GT .... 41 
41 6W6GT ... 41 
42 6X5GT .... 31 

....1.08 12AT6 .31 

12SK7 . . .49 
12SN7GT .. 46 
12597 .... 44 
19BG6G ...1 16 
1978 61 
25B96GT .. 79 
25L6GT 42 .... 

38 12AT7 .. . .57 35B5 46 
.34 12AU6 .... .34 35C5 46 
51 12AU7 .... .52 35L6GT 42 
49 12BA6 .... .42 35W4 32 
.36 12BE6 .... .42 35Z5 .33 
44 12BH7 .... .53 5085 46 
44 12C8 49 5005 46 

... .46 125A7 49 50L6GT .42 

More than 400 types In stock. Include all your needs when ordering. 

Orders less than $10.00 -add 51.00 service charge. Terms: 25% with order, balance C.O.D. Please 
include postage. All prices subject to change without notice. F.O.B. New York City. Mail order 
division. 

ele ision Materials Corp. 
120 LIBERTY ST., NEW YORK 6, N.Y. COrtlandt 7 -4307 

fight Polio,/ 
loin rñe 

MARCH OF DIMES 
January 2 to 31 

JANUARY, I 9 5 4 

PG//0 PAT/air 1/17PED 

Tier Afe 

MARCH OF DIMES 
January 2 to 31 
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Follow this path 
to faster, 
more profitable 
repair service 

If you're like thousands of other 
busy Service Engineers, you can't 
afford to sacrifice profit time - 
hunting for repair parts. That's 
why it pays to have your Cen- 
tralab controls on hand when you 
need 'em - in one of these 3 
handy Blue Shaft Control kits. 
Assortments contain exact re- 
placement values you use every 
day, in plain or switch types, for 
popular radio and TV sets! 1 

Kit deal B -A 
contains 22 controls (8 types) in 1h 

and 1 megohm. All units C2 audio 
taper. Standard full -length fluted mill 
and split -knurl shafts. 

Kit deal B -B 
newest, revised. Has 22 controls 

s (15 Cz types, -1000 ohms to 5 megs) 
plus 4 Fastatch° type KB line switches. 

Handy Plastic -Paks 
of 12 controls each in 
10 fast moving assortments. You pay 
for parts only - no charge for metal 
or plastic containers. 

And remember . .. switches are 
factory -attached and tested for 
immediate installation. Your 
Centralab distributor has plenty 
of Blue Shafts on hand to keep 
kits well- stocked. Order kits 
from him NOW. *Trademark i 

CENTRALAB 
A Division of Globe -Union Inc. 
922A E. Keefe Ave., Milwaukee 1, Wis. 
Please send me Catalog 28 with complete de- 
tails on Centralab Radio -TV control kits. 

Name_._. __ -_.._ _ _.._._....__...._.._...__..._ 

Firm. 

Address_.._. 

City.............................. _......_........Zone........... state.. IMrMI-n----------------- ----a 
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, or 
r fro OFFERS YOU A 

SOUND RECORDING TAPE TO FIT 
THE PERFORMANCE REQUIREMENTS 

OF YOUR TAPE RECORDER 
Not all tape recorders are alike. A professional instrument 

intended for high quality music reproduction will perform dif- 
ferently than a portable unit intended for home or office use. 
Whereas one will record and reproduce from 30 to beyond 
15,000 cycles per second, the less costly unit may be limited 
to a range from 100 to 7000 cps. or less. 
Obviously, there is no advantage in using a wide response tape 
with a limited- response recorder! And there is a definite 
disadvantage ... 

WHY PAY MORE FOR WIDER RESPONSE 
WITHOUT GETTING ANYTHING IN RETURN? 
Until the development of IRISH Brown Band 
users of sub -professional tape recorders had no 
choice! But IRISH Brown Band was designed 
specifically for such recorders. THERE HAS BEEN 
NO SACRIFICE IN QUALITY...IRISH Brown Brand 
has been specially developed to reproduce with 
true fidelity the frequency range between 100 
and 8000 cycles. 
The considerable savings in production costs 
now enables you to buy high quality, plastic tape 
at a price, which up to now. could only buy 
ordinary paper tape! 
1200 feet, plastic tape, on plastic reel . . $3.75 
For professional recording on equipment with 
wide frequency response, your best tape buy is 
IRISH GREEN BAND NO. 211, the professional 
super- sensitive, wide -range recording tape that 
is used in broadcast stations and recording 
studios throughout the industry. 
1200 feet on plastic reel ... $5.50 
2400 feet on metal reel . .. 12.85 

One day you will surely use IRISH 
. write direct to factory for a free 

sample test reel today. 

At all leading radio parts distributors 

O R R A.D I O INDUSTRIES, I N C. 
OPELIKA 5, ALABAMA 

EXPORT DIVISION: Morhan Exporting Corp., New York, N. Y. 

WANT 
WE NEED YOUR SURPLUS 
ELECTRONIC EQUIPMENT 

WE PAY TOP ááS FOR: * RADIO RECEIVERS * PLUGS 
*TRANSMITTERS * CORDS * ARC1 * RELAYS * ARC3 * TELEPHONE * ART13 MATERIALS * CONTROL BOXES * AN CONNECTORS * INDICATORS * WE BUY 
*CLAMPS ANYTHING! 

Write, Wire today/ 76U e what yea Raw. 
TALLEN CO., lee., Dept. RE 

159 Carlton Ave., Brooklyn 5. N. Y. 

Watch for the 

February Issue 
of 

RADIO -ELECTRONICS 

on the newsstands 

JANUARY 27, 1954 

NEW PATENTS 

MILLIOHMMETER PROTECTION 
Patent No. 2,648,820 

John H. Miller, Short Hills, N. J. 

(Assigned to Wiston Electrical Instr. Corp.) 
A milliohmmeter measures thousandths of an 

ohm. The instrument is actually used as a milli - 
voltmeter and is connected across the resistance 
to be measured. A controlled current flows 
through this resistance and the voltage drop is 
measured by the meter. 

A milliohmmeter must be used with special 
care. for, if the unknown resistance is high or 
open -circuited, it will develop a very high voltage 
and will damage the meter. This patent shows 
the use of a relay to protect the meter. 

In the diagram, R4 is the unknown resistor. 
Battery current flows through terminals c-d. but 
only the resistance a -b is to be measured. Since 
the meter consumes a very low current, the 
terminal resistance at a -b is negligible. Terminals 
c, d. are not within the measured circuit, so 
their resistance has no effect. 

To make a measurement. depress Si. The 
meter M then measures a standard resistor Rl. 
Adjust R2 till M reads full -scale. Then release 
SI to its MEASURE position across a -b. Since the 
battery current is unchanged. the new reading 
will show the percentage of a -b to Rl. M is cali- 
brated in milliohms. 

The relay coil RY is energized only when suffi- 
cient current flows through R4. If R4 is too high 
or open -circuited. RY will not attract its arma- 
ture, and the meter circuit will be open. RY is 
adjusted to operate only if the unknown resistor 
is low enough for safe meter current. 

R3 is a range multiplier. Normally S2 is closed. 
With this switch open. the millohmmeter can 
measure higher resistance. 

D.C. AMPLIFIER 
Potent No. 2,646,515 

Leslie Lynch, Bell, Calif. 
This amplifier has a very high input resistance 

and a low output resistance. It is sensitive and 
consumes little power. The tube is connected as 
an inverted voltmeter. G1 acts as anode, and G2 
is the control element. At the start of a measure- 
ment, SI is closed momentarily to place a nega- 
tive voltage on G2. Radiation causes loas of this 
negative charge so that the microammeter needle 
deflects upward. 

The v.t.v.m. and associated parts are enclosed 
within an ionization chamber. one aide of which 
is represented by a broken line. At the center 
of the chamber is a collector plate. When the 
switch is closed. the plate goes negative. Radia- 
tion acting within the chamber ionizes it and 
releases positive particles which fall on the plate. 

5 

4-T His,/ ION CHAMBER 

They neutralize the negative charge and thus 
permit more current flow in the GI circuit. With 
more intense radiation, the meter will deflect 
faster. The inventor has determined that a 1T4 
or similar tube will have a linear output between 
40 and 100 microamperes. Therefore P should 
be set for an initial meter reading of .40 gut. 
Normally, the circuit as shown here will saturate 
at about 100 µa, so no limiting device is needed. 

In practice. errors may occur due to cosmic 
rays and leakage. These factors, like the radiation 
itself, cause a gradual loss of the negative charge 
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Caf. No. 

3015 (- ) 

Price $6.75 
ea, list 

U F GRI yACI 
STACKED 4 BAT - s as® 

PLUS - Four stack installatior 
by addition of full -wave stack- 

ing lines for the ultimate it 
UHF gain and "pin -point 
directivity. 

Cat. No. 30) 7 ( - ) 

Price 

$1.25 ea. list 

JANUARY, 1954 

CAT. NO 3015 12 STACK ED) 

A new high in UHF antenna design - with new and better performance 
- the antenna you have looked for! 

All welded!- perfect mechanical and electrical union between all elements - 
no chance for corrosion between -grid reflector for maximum back door rejection. 

Extra -high gain - yagi performance improved through 
use of Grid Reflector. 

Packed two per carton with stacking lines for dual stacking. 

Use as single antenna or as stacked array for extra gain. 

GET COMPLETE DETAILS FROM YOUR JOBBER, OR WRITE .. . 

TECHNICAL APPLIANCE CORPORATION, SHERBURNE, NEW YORK 

In Canada: Hockbusch Electronics, Inc., Toronto 4, Ont, 
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rear seat auto extension 

SPEAKER BAFFLE KIT 

Available as a complete kit, with 
or without speaker. In chrome or 
standard colors. 

1-R 

Custom quality -smartly styled -all metal. 

Finishes to harmonize with any car Interior. 
Standard colors include grey, light blue or 
light bronze. Chrome at slight additional 
cost. 

Perforated metal grille protects speaker 
cone from damage, is fade -proof, tamper- 
proof. 

Kit includes easy to mount 3- position switch 
to permit use of car radio speaker alone, 
rear speaker alone or both speakers simul- 
taneously. All hardware and 15' cable 
furnished. 

Highest quality 6" x 9" oval speaker with 
2.15 oz. magnet for finest reproduction of 
speech and music. 

Write for illustrated folder which 
gives complete details. 

`.,..:. ,,,;.. `.,. 
All the way around, LOWELL ex- 
tension auto speaker baffle kits 
offer you smarter styling, higher 
quality, improved fidelity and 
easier installation. 
A LOWELL installation is equally 
"at home" in the old jallopy or 
the new "Cad ". You can see the 
difference; hear the difference, yet 
LOWELL costs you no more. 

"HEARD EVERYWHERE" 

MANUFACTURING CO. 
3030 LACLEDE STATION RD., 57. LOUIS 17, MO. 

famous! 

Amazing recep- 

tion at 150 miles 
and more! 

UHF reception to 
50 miles 

Now 32 elements 

Extra-heavy... All - 
aluminum 

Pre -assembled 

...Quick rig 
SKYLINE MANUFACTURING 

CO. 1652 ROCKWELL AVENUE 
CLEVELAND 14, OHIO 

RADIO -ELECTRONICS is paying good rates on acceptance for original and unusual articles on 
audio, television, FM and AM servicing, as well as articles on industrial electronic equipment and 
applications. Send for a copy of our Authors' Guide. Address: 

THE EDITOR 
RADIO- ELECTRONICS 

25 West Broadway, New York 7, N. Y. 

NEW PATENTS 

and a continual rise in the meter deflection. To 
offset these errors, the instrument should first 
be used with no radiation present. From the time 
Sl is momentarily closed, the meter reading will 
continue to rise toward the saturation value. This 
no- radiation measurement is the back count. 
When the instrument is placed within a radiation 
field, it measures both the unavoidable back count 
and the radiation. Allowance must be made for 
back count if radiation count is to be accurate. 

REMOTE GEIGER -MULLER TUBE 
Patent No. 2,642,539 

Samuel W. Lichtman, Oxon Hill, Md. 
(May be manufactured and used by the U. S. 

Government without royalty payments) 

A Geiger -Muller tube must usually be operated 
near the radiation source it is measuring. Some- 
times the source is not easily accessible and must 
be remotely probed. Often, the radiation is intense 
and presents a hazard to nearby personnel. In 
either case it is necessary to use the G -M tube far 
from its power supply and from the pulse counter 
into which it feeds. 

The G -M tube feeds directly into a cathode fol- 
lower triode. These tubes are fed remotely by 2 
cables as shown in the diagram. The lower cable 
contains the high voltage lead for the G -M tube. 
It also carries output from the cathode follower 
to the pulse counter. Due to the cathode follower 
connection, the output impedance of the triode 
is quite low. It can be made to match the line 
impedance. R is the termination load for the 
line. The upper cable contains the plate and fila- 
ment supply from battery B to the triode. 

RADAR CAMERA 
Patent No. 2,627,600 

Robert H. Rines, Brookline, Mass. 

This patent discloses an idea for making photo- 
graphs by radar. Radio waves reflected from a 
target are focused on a special sensitive plate and 
thereby photographed. 

The photographic plate is made by spraying an 
aluminum compound on a suitable backing of any 
kind. Germanium or other semiconductive sub- 
stance is mixed with the metal. Then a chemical 
compound sensitive to heat is applied. Under the 
influence of beat, the acid concentration (pH) 
of the compound is changed. 

DIELECTRIC LENS 

SENSITIVE PLATE 

MICROWAVE XMITTER 

To make a radar photograph of a distant ob- 
ject, it is scanned by pulses of microwave energy 
from a highly directional transmitter. The re- 
flected waves are focused by a dielectric lens onto 
the sensitive plate. The particles of the film re- 
ceive and rectify the waves. Heat is liberated in 
proportion to signal strength and changes the pH 
of the chemical coating. Suitable dyes controlled 
by the acid concentration produce a permanent 
image. 

RADIO -ELECTRONICS 
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TV TUI LAR S 

There is o Sprague 
Distributor in 
every sales area 
in the United 
States. Write for 
the name of your 
nearest source of 
supply today. 

Imitation, they say, is the sincerest form of flattery. 

If so, you who have installed some of the 250,000,000 
Black Beauty Telecaps in the past 7 years can be 

mighty proud. Few Sprague developments have been 

so closely copied as this capacitor in which yot. have 

placed your confidence. 
Black Beauty imitations are available in almost 

every color imaginable .. . including black! but no 

other molded tubular can equal the unprecedented 
record set by Sprague TV Tubulars since 1947 when 

they were first introduced. 
Don't be vague - insist on Sprague Black Beauty 

Telecaps for your TV and radio service needs! There 

is only one Sprague Black Beauty, and it has no equal. 

Accept no imitations. 
Write today for the complete Sprague television 

and radio service catalog C -609 to Sprague Products 

Company,* 81 Marshall Street, North Adams, Mass. 

Don't Be Vague . . . Insist on 

SPRAGUE 

SPRAGUE 

dry-assembly Oa. 
nolic molded pape 
capacitors offer: 

extra high insa 
lotion resistan. 

minimum capo:, 
itance thong., 
with temperc 
lure variations 

a absence of drif 
with repeotel 
heating an< 
cooling 

WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

'Sprague Products Company is the Distributors' Di +ision of the Sprague Electric Company 

P N U A R y I 9 5 4 
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CATALOG NO. 154 

ralotaew»if 

ASK YOUR JOBBER 
FOR YOUR COPY TODAY 

THE MILLER EMBLEM &Ilk (Replacement Catalog No. 154) 

-ASSURES THE FINEST 7 I RADIO AND TV REPLACEMENT COMPONENTS 

For a Complete Listing of MILLER PRODUCTS Get Our Latest General Catalog. 

J . W . M I L L E R COMPANY 
5917 South Main Street Los Angeles 3. California 

NEW 19 5 4 Lowest price for quality 

IMPROVED 630 -DX CHASSIS 
LATEST!1954 630DX CHASSIS 

"t HI-rd PicKiLl' Say 'nos 
E7 tctro.Vo lee hi-fi pickups. l.iaht- 

'e "ht 3 -speed metal arm with ad- 
justable etyltu pressure from 1 to 
18 grams. Complete with Electro 
Voice model 16 -OTT hi -fi cartridge 
with 2 eedles that play all type 
records in all List price: 
$14.50- 

Cost ea. 

CONTROLS ly",;: radley 

25K 
6 for 89C 

Special 
1801 Price.' 

Includes all newest developments: Cascode Tuner, 30 Tubes, for 16" to 24^ picture tube. Wonderful Value! Adaptable for color 
& UHF. 
The 1954 630 with all up -to-date Improve- ments! Terrific reception is yours now at this sensationally low -low price. Gives 3 -times normal reception. Special super high-gain acode coil tuner give. greater aeneltivity, top performance on any channel. Aligned and tested for 5 hours; molded condensers, 
horizontal 

microvolts sensitivity. 
izontal linear loc F n directly 

system, 
for color & UHF. 

RTMA Guaranteed aso Factory Wired, Ready 
to Play. Complete with (1253 
62 speaker, 

hardware 
CRT) 

Mounting Brackets for tube n. $5.95 
FREE: Neu, Trouble Shootinn Booklet 

with each chassis. 
PM FOCUS COILS 
For all Tribes up 
to 21 ". $1.19 ea. 
990 ea, Iota of 3 

FOCUS COILS 
Reduced To- 27 ohm. en. SI.25 

470 ohm.ea. $2.95 
705 COSINE YOKES 
The .t , l :,. 
type for general - 
placements $3.89 ea. 
53.49 ea. lots of 3 

CRYSTAL 
MICROPHONES 

Miniature, hearing 
BId type made by rush. Removed 
from perfectly new 
equipment 
PERFECT Ideal for 
experimenting or re- 
placement of faulty 
crystals in trans- mitters. micro- 
phones. etc. 695 ea. 

3 amt. Sj,89 
10 ELEMENT CONICAL 

All Aluminum A,tenna $3.29 ea. 
lots of 10 $2.89 ea, 

The ROSE CO 
76 Vesey St.. New York 7. N. Y. 

De, t. E -I COrtlandt 7 -6195 

V ANTENNA, All Aluminum 
$2.95 ea . 

lots of 10 $2.69 ea. 

I ntersta9e Transformers, 3:I ratio ea. $1.10 
leput Transformers, far Intercom seta 

ea. .79 

Ñ.,.e TV PICTURE TUBES 
Brand New, Fully Guaran- 
teed For One Year. 7 ..$26.47 20 ̂ ..536.31 

2í"..S39.48 

350, OFP 
DECORATOR 
CABINETS four 
20" L 21" ic- ture Tubes -630 or ether 

chassis! 

E'e y h i'f 1 h' et is 
richly finished, hand rubbed 
mahogany and made by our 
own master cabinet makers. They are custom styled, 
guaranteed new A perfect. Includes mask A mounting brackets. Cabinets are also available with blank control panel to fit any chassis. Model 200: 
Original list: $49.50 . 
Blonde finish, 
add 520. 

For Defitlxe Cabinets, 
errata for catalog ! 
FILTER CHOKES 

I Hy -300 MA ea. 972 
20 Hv -10 MA ea. 490 
FREE: Write for 1954 Cata- 
log! TERMS: Min. order: $5. 25% dep. with COD's. All 
shipments FOB NYC. Prices 
subject to change without 
notice. 

MERCURY SWITCHES 
9 ea. 34 ea. lots of 10 

OPPORTUNITY ADLETS 
Rates -45e per word (including name, address and 
initials). Minimum ad 10 words. Cash must accompany 
all ads except those placed by accredited agencies. Dis- 
count, 10% for 12 issues. Misleading or objectionable 
ads not accepted. Copy for March issue must reach 
In before January 21, 1954. 
Radio -Electronics, 25 W. Broadway, New York 7. N.Y. 

SPEAKERS REPAIRED at wholesale prices. Guaranteed 
workmanship. Jobbers wanted. Amprite Speakers Service, 
70 Vesey St., New 'York 7, N. Y. 
DIAGRAMS, RADIO $1.00 TELEVISION $2.00. Give 
make and model. Diagram Service, Box 672 -RE. Hart- 
ford, Conn. 
TUBES -TV, RADIO, TRANSMITTING, AND SPECIAL 
PURPOSE TYPES BOUGHT, SOLD AND EXCHANGED. 
Send details to B. N. Gensler W2LNI, 136 Liberty, 
N. Y. 6, N. Y. 
ALL MARES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Write for free catalogue 
on new and used instruments at a savings. Hazelten In- 
strument Co., 128 Liberty Street, New York. N. Y. 
WANTED; AN /APR -4, other "APR -", "TS -", "IE -". 
ARC -1, ARC -3, ART -13, BC -348, etc. Microwave Equip- 
ment, everything Surplus. Special tubes. Tee Manuals, Lab 
Quality Equipment. Meters. Fast Action. Fair Treatment. 
Top Dollar! Littell, Fatrhills Box 26, Dayton 9, Ohio 
FREE money saving bargain list. 10 MFD /600WV 011 
Capacitor 980 RCA 3APIA $4.95 add postage. Mark 
Electronics. 1888 Randell Ave., Bronx 72, N. Y. 

BUY WHOLESALE -2 -,000 ITEMS- CATALOG 25e. 
Matthews, 1472 -P4, Broadway. N. Y. C. 36. 

SERVICEMEN. NOW, A POWDER SPRAY THAT 
CLEANS INSTANTLY and restores indefinitely, just a 
squeeze on your unbreakable bottle eliminates all your metal to metal contact troubles. a serviceman's must, try 
with money refund guarantee. Mail $1.00 with return ad- 
dress to POW LABS.. P. O. Box 25, Bay Ridge, Brook- 
lyn, N. Y. 

ALUMINUM TUBING. ANGLE AND CHANNEL. Plain 
and perforated sheet. Willard Radcliff. Fostoria, Ohio. 

AUTO RADIOS -ALL MODELS, BEST BRANDS. 
Wholesale. Free Catalog. Radio Frank, 14456 Michigan, 
Dearborn, Michigan. 

AMATEUR RADIO IS FUN. FIFTY PAGES. EASY TO 
understand, code and theory for Novice Class license. $1.00. 
Satisfaction guaranteed. Radiographic, 3246 North Orange. 
Chicago, Illinois. 
SURPLUS BARGAINS. New coaxial cables 100 ft. RG 
8 /U, $5.95; 100 ft. RG 59/U, $6.25. Coaxial Connectors 
83.1SP plug 4 for $2.25; 83 -1R Socket.5 for $2.00. 200 
Asst. % watt resistors, all insulated, $2.50. Postage Extra. 
Request Bargain Bulletin. RELIANCE MERCHANDIZ- 
ING CO.. 2221 ARCH ST., PHILADELPHIA 3, PA. 

COMPLETE TELEVISION SETS $30 UP. W4API, 1420 
South Randolph, Arlington 4. Virginia. 

TV FM ANTENNAS. ALL TYPES INCLUDING UAF. 
Mounts, accessories. Lowest prices. Wholesale Supply Co., 
Lunenburg 2. Mass. 

QUARTZ CRYSTALS 
FT- 245- .093" PIN DIA. -.4$6" PIN SPC 

FOR HAM OR GENERAL USE 

4033 5500 5950 6705 7306 7825 
4080 3675 3973 6723 7525 7840 
4110 5677 3975 6740 7540 7850 
4165 3700 6750 7550 7873 
4190 5706 6225 6773 7573 7875 
4255 5723 6240 6775 7575 7900 
4280 5740 6250 6800 7600 7908 
4300 5750 6255 6808 7606 7925 
4397 5760 6273 6825 7610 7940 
4450 5773 6275 6040 7625 7950 
4490 5775 6300 6830 7640 7973 
4495 3800 6306 1 75 
4780 5806 6325 6875 7650 8206 
4545 5825 6335 6900 7673 8225 
4930 5840 6340 6908 7675 8240 
5030 5850 6350 6925 7700 8250 
5205 5552 6373 6940 7706 8273 
3233 5873 6375 6950 7720 0275 
5250 5875 6400 6973 7723 8300 
3300 5880 6406 6973 7740 8306 
5305 5900 8425 7430 7750 8325 
5333 5906 8673 7473 7773 
5385 5925 6675 7475 7775 
5485 5940 6700 7500 7000 

1015 2605 3993 6573 7240 0173 
1110 2735 6000 6575 7273 8175 
1150 2785 6025 6600 7275 8200 
1525 2095 6606 7300 8340 
1915 2940 6050 6625 73M 8350 
1930 3005 6073 6640 7325 8373 
1940 3010 6075 6630 7340 8380 
1950 3202 6150 7000 7350 8400 
2065 3215 6106 7006 7375 0425 
2105 3237 6125 7025 7400 8430 
2118 3245 6140 7040 7425 8450 
2125 3250 6150 7030 7440 8460 
2140 3460 6173 7073 8000 8475 
2145 3500 6173 7073 8483 
2303 3540 6200 7100 8025 8500 
2320 3590 6440 7106 8040 8525 
2390 3640 6450 7125 0050 8550 
2415 3600 6473 7140 8073 8375 
2430 3720 6475 7150 8075 8583 
2442 3735 6500 7173 8100 8600 
2460 3760 6506 7175 6106 8625 
2532 3800 6525 7200 8125 6650 
2545 3840 6540 7206 8140 0700 
2557 3885 6550 7225 8150 8733 

458 each -IS far $4.00 998 each -10 for $0.00 
Low I ncy- Pr.24í for SSS. Led, Filter lo 

A 
., .093 -P s, 55- are. m in Channel Mo s. 0 to 79, 54th Harmonic and 270 I 359. 72nd Harmonic. voted eel w by Iunt'eamental s ., fn dose 

e a la 
sea 
5aa 

iii i 
.7.1715 
2.. . 

aie 

370 393 414 436 498 320 
372 394 415 437 301 522 
374 395 416 436 503 533 
373 39$ 416 481 503 525 
376 397 419 403 304 526 
377 390 420 484 505 527 
379 401 422 485 508 529 380 402 423 486 307 530 
381 403 424 457 508 331 
383 404 425 488 309 333 384 403 426 490 511 534 
383 406 427 491 312 336 386 407 429 492 013 537 387 408 430 493 314 536 358 409 431 494 513 
390 411 433 495 316 
391 412 434 496 516 
392 413 433 497 319 

400 459 
440 461 
441 462 
442 463 
444 464 
443 465 
448 466 
447 468 
448 469 
450 470 
451 472 
452 473 
453 474 
454 475 
435 476 
456 477 
457 479 
438 440 

5910 
6370 
6455 
6470 
6497 
6323 
6547 
6610 
7330 
7380 
7390 
7480 
7580 
7810 
7930 

2030 2300 3153 
2043 2305 3202 
2052 2320 3215 
2063 2380 3232 
2002 2390 3237 
2103 2415 3250 
2125 2433 3322 
2131 2442 3510 
2143 2332 3520 
2135 2345 3550 
2220 2537 3570 
2258 2660 3380 
3260 3940 2945 
2280 3035 3953 
2202 3130 3970 
2290 3150 3993 

456 sash -10 fer $4.00 tie each -10 for $0.00 

IC 746 TUNING UNITS- SpPeelal -20015C sr S00 KC In foundation tolls and ces- "2" Holder.. -51.95 ea 
d fer 00 motor YFO er add 206 postage for toyer, eaclter -6u seals T$4 crystals tor leal. sun 

PARTS DISTRIBUTORS, LTD. 
520 Tenth St. N.W. - Wash. 0.C., Dept. 6 

Bargain in Broadcast Quality 
TAPE RECORDER 
MECHANISM 3875 

MODEL 90 UL- TRAAUDIO'' 
TAPE TRANS- 
PORT MECHAN- 

W 
15M 

I T 
COMH 

H 
PLI ETE 

G H 
QUALITY REC- 
ORD- PLAY -ERASE 
HEAD, INDUC- 
TION MOTOR, AC- 
CESSORIES. AND HI- QUALITY 
PLASTIC BASE 
TAPE 
REC 

. 

ORDING 

USE WITH ANY HI -GAIN AMPLIFIER 
The "Ultra- Audio" tape transport mechanism comes com- 
plete with convenient terminals and full Instructions 
which permit its application to your present amplifier, 
radio -phono, or other audio unit. for the making, repro- 
duction, and erase of tapes, just as any standard tape 
recorder -but at unbelievable quality and fidelity! This 
unit is ideal for Hi -fie enthusiast. the experimenter. the 
radio Ham, or commercial user. It is identical to that 
provided for our radio- broadcast outlets. No experience 
required to follow simple instructions and comprehensive 
circuit diagrams to connect to almost any radio or audio 
unit for full life -like performance!! 

Records -Reproduces- Erases, At Two Speeds 
Simple change -over mechanism permits operation at either 
7% or 3% inches per second speeds. A number of circuit 
diagrams are provided to enable even the novice to con- 
struct special amplifiers, etc., at minimum cost to obtain 
results far surpassing recorders selling for many hundreds 
of dollars. Unit will operate with any amplifier capable 
of being excited by crystal mike or magnetic phono -and 
with most radios. Unit comes complete, ready to connect 
and use. Operates in either horizontal or vertical position. Provided with convenient mounting logs. MONEY BACK 
GUARANTEE. 

FIRST COME -FIRST SERVED on icashwithpor 
Order from ders- otherwise 

charges collect- i, 

EQUIPMENT -SERVICE DIVISION cajctoith psrder on 

ULTRA -AUDIO BROADCASTING SYSTEM 
BOX 243, SAN DIEGO (12), CALIFORNIA 

Please Mention Radio -Electronics 
When Answering Advertisements 

RADIO -ELECTRONICS 
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NEW PATENTS 

TRANSISTOR TRIGGER 
Potent No. 2,604,496 

Lloyd P. Hunter, Pittsburgh, Pa. 
(Assigned to Westinghouse Electric Corp.) 

This circuit can be triggered by a positive pulse 
of about a volt. Triggering is extremely rapid, 
requiring only about 0.1 microsecond. Reset time 
is a few microseconds. See Fig. 1. 

Fill 

PI and P2 adjust the emitter and collector 
voltages. The output characteristic of the point - 
contact transistor is shown in Fig. 2. The lowest 
portion AB shows positive resistance. At higher 
currents there is a kink in the curve indicated by 
BC. This portion has negative resistance. There- 
after, the resistance goes positive again (CD). 
The peak B varies with emitter bias. A more posi- 
tive emitter reduces the peak, for example from 
B to H. 

COLLECTOR 
CURRENT 

Fi .2 
COLLECTOR VOLTAGE 

The collector load line is shown as L. It inter- 
sects the curve at 3 points: E, F, G. Since F lies 
on an unstable portion of the curve, there are 
only two permissible operating points. For this 
trigger application, E is chosen. 

If a positive pulse arrives at the emitter, B 
is momentarily reduced to H. This leaves only 
one intersection (G) between load line and char- 
acteristic curve. The circuit is instantly tripped 
to this point, the collector current rising from 
about 1 ma to 10 ma. This output pulse lowers 
the collector voltage for an instant and the op- 
erating point returns to E. 

CASCODE AMPLIFIER 
Patent No. 2,644,860 

Christopher P. Gadsden, Belmont, 
Alan B. Macnee, Boston, and 

Henry Waltman, Cambridge, Mass. 

(Assigned to United States of America as 
represented by the Secretary of the Navy) 

The cascode combines the desirable features 
of the grounded- cathode and grounded -grid am- 
plifiers, and eliminates their disadvantages. It 
has the high gain of a pentode and the low noise 
of a single triode. It is stable and covers a wide 
band. The equivalent source resistance (Rl) is 
made high. The equivalent output resistance 
(R3) of the cascode is low for wide -band cover- 
age. R2 is the equivalent low resistance of a 
grounded -grid amplifier. It prevents instability 
in the first triode. L neutralizes the grid -plate 
capacitance of V 1. END 

JANUARY, 1954 
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Cwo1L 
UHF 

ALL-CHANNEL 

CONVERTER 

This modern converter sells itself after the first demonstration 
of its superior picture- producing qualities. Tuning is stable 
because of the exclusive advanced design printed circuit. Small, 
beautifully styled mahogany or blonde wood cabinet. 
Model ES -2 available without cabinet for custom installation 
inside any TV set. Small pancake design permits simple installa- 
tion to receive all- channel UHF programs from VHF sets 
in the home or in stock. 

Write for complete information including details 
of the Packaged Promotion Plan to help you sell. 

The ALLEN D. CARDWELL Mfg. Corp. 
97 WHITING STREET, PLAINVILLE, CONNECTICUT 

PHOTOGRAPHS 
RADIO -ELECTRONICS can use good photographs of service benches, 

service shops, high -fidelity audio layouts, and any other interesting and 

original radio -electronic devices. 

We will pay $6.00 each for good professional photos or equivalent, suit- 

able for reproduction. 

Full information on subject photographed will increase their acceptability. 

The Editor, RADIO -ELECTRONICS 

25 West Broadway, New York 7, N. Y. 
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the 

BOOSTER 

with the 

GASCODE 

CIRCUIT 

Turner: 
Model TV -2 

...for sharper reception 
on ary set - new or old! 

W'e'll give it to you straight. This 
booster costs a little more. It's 
worth it/ Who wants to watch 
Milton Berle through a blizzard 
of snow. The high -quality cas- 
code circuit in the Turner booster 
reduces noise and snow to a mini- 
mm. Produces an excellent pic- 
ture even in extreme fringe areas. 
Many servicemen say, "The 
Turner is the only booster that 
will help the new sets with cas- 
code tuners." Install a Turner 
booster and you guarantee the 
best possible reception. 

THE COMPANY 

Nome... -- 

Address 

City 

The TURNER Company 
933 17th Street N.E., 
Cadar F:apids, Iowa 

Gentlemen: Please send me com- 
p etc information on the superior 
performance of your booster. 

State + 

Brand New 
Set Mfr's 

SURPLUS 

STANDARD 
BRAND 

WARRANTY 
Bulk Packed in 

Every tube meter 
Original Mfr's Nested Cartons or 

and chassis tested for top quality 
Individually Boxed 

... BRANDED 
1B3GT ... .54 6AK5 .79 6ßQ7 .. .79 6SQ7 .44 12SK7 .49 1L4 50 6AL5 .37 6BQ6GT .. .79 6TR 64 12SN7GT .49 1R5 49 6AQ5 .41 611K7 .... .71 6V6GT ... .41 12SQ7 .44 1S4 55 6AG5 .49 6C4 34 6W4GT .41 19866G ..1.19 1S5 41 6AT6 .34 6C5 44 WA 6GT .31 19T8 .64 1T4 .49 6AÚ6 .37 6CB6 45 6a5GT ..It 25BQ6GT . .82 1U4 49 6AV6 .34 6C116G ...1.11 12AT6 ... .34 25L6GT . . .41 1U5 
1X2A 

41 6B4G .82 6116 41 12AT7 ... .60 35B5 .... .49 .... 
3Q5GT 

.55 665 55 6J5GT ... .37 12AÚ6 ... .37 35C5 .. . . .49 ... 
3S4 

.58 
.49 

611Á6 .... 
6BC5 

.36 
49 6J6 .54 12A117 ... .49 35L6GT . . .45 

3V4 49 6BE6 Al 617 49 12BÁ6 ... .41 35W4 . .32 
SU4G ... .37 6BG6G ...1.19 6K6GT ... .37 12BE6 ... .41 3525 36 
5Y3GT ... .34 68H6 .... .49 6SA7 44 126H7 ... .56 50115 49 
6AC7 .... .71 6B36 .... .49 6SK7 .... .44 121:8 .... .49 SOCS 49 
6AH6 .... .64 6BL7GT . . .79 6SN7GT . . .49 12SA7 .... .49 SOL6GT . . .45 

More than 400 types in stock. Include all your needs when ordering. 
Orden less than $10.00 -add $1.00 service charge. Terms : 25 %ó with order, balance C. O. D. Please in- clude postage. All prices subject to change without notice. F. O. B. New York City. Mail order division. 

TRANSAMERICA ELECTRONICS CORP. 
I 120 LIBERTY ST., NEW YORK 6, N. Y. COrtlandf 7 -4307, 

ARGYLE' 
again revolutionizes 

TV installation 
business ... one look 

shows you 
how 

The Argyle Mast 
Type Universal 
Standoff combined 
with the new Argyle 
Mast -Lok clamp 
permits the best 
installation pos- 
sible. Is stronger, 
more versatile - 
clamps will not slip ' 

or loosen...entire 
'installation is done 
in a few seconds. 

a must 
for UHF... 

}PAT. APPLIED FOR 

you need it 
,for VHF too! 

Now - Argyle introduces Mast -Lok ... the clamp used in conjunction 
with the Universal Mast Type Standoff! Available at no difference in price. 
The strongest, quickest, and most positive method of securing standoffs to 
the mast ... heavy duty steel with a re-intorced cantilever clamp. 
Improves Reception ... rigid engineering and lab tests prove that the 
New Argyle Universal Standoff tends to substantially reduce coupled -in 
effects and related evils in the line. 
Big Time Saver ... you can actually save 75% of your installation time. 
No Threading use any type of wire at all ... Flat, Tubular, Open, Rotor - 
When ordering MAST -LOK with Argyle Universal Standoffs"- 
add letters MC after model number of standoff ... Separately model AMC -12. 

ARGYLE ELECTRONICS CO. 
8 West 18th Street, New York 11, N. Y. CH 2-2093 

a geo »ìe will mean &foe 
hifithe MARCH OF DIMES 

January 2 to 31 

RADIO -ELECTRONICS 
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ENGINEERED TO THE 
SPECIFICATIONS OF 
TELEVISION SET 

MANUFACTURERS 
Line includes every necessary TV tool to 
service all receivers. Below are just a few: 

No. 6162 

No. 6847 4= 
°. O Na. 6846 

No. 6193 

No. 165 

No. 6171 

Be sure it's 
Insuline when 
you need the 
right tool for 
a TV service 
problem, 
Write Dept. 
RE -1 for 
complete tool 
list and new 
TV tool 
brochure. 

insuline 
CORPORATION OF AMERICA 
INSULINE BUILDING 36 -02 35th AVENUE 

LONG ISLAND CITY, N. Y. 
Exclusive Canadian Sales Agents: 

CANADIAN MARCONI COMPANY, Toronto 
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National Electronics GREATEST 
Special Purchase BARGAIN 
Tremendous Savings While They Last 

2 BAY 
16 ELEMENT 

CONICAL 
ARRAY 

WITH STURDY 
3/8" ELEMENTS 

AND HIGH BAND 
ADAPTERS 

54,.99 
Each 

IN LOTS OF THREE 

Single Lots $5.30 

Never before has National Elect onics had a BARGAIN 
Ike this. We made a special purchase In order to get 
h s sensational prices. And this array has everything. 

This conical 2 -bay 10- element a ray provides ultra-fine 
ringe reception. Includes sixteen a/e Inch airplane type 
luminum elements. Including hi -band adapters for 

greater gain on the high channe s and is complete with 
e 

pair 
of stacking bare to each array. These are packed 

In cartons of three 10- element arrays per carton. with 
ie rods, at $14.95 pee tattoo. 

When purchased In Ingle 10- element ar- 
rays, 
Two -Bay Arrays per carton without ithout Tie$ 

5.30 each 

Rods .. R... ..$13.50 carton 
4 Ray Ultra -Fringe Stacking Assembly for 

Above-Model 4B $1.95 set 

FAMOUS ROCKET 
ZOOM -UP TOWERS 

Sturdy Reliable Easiest Installation 
Economize with Rocket Zoom -up Towers. Of- 
fers quickest, easiest way to make an instal- 
lation up to 50'. Each section telescopes in- 

sectioneinthits turn -inssimply turn-insert otslthru 
out 

ction 
below -tighten to keep most from turning. 
Each tower complete with guy rings. bolts. 
and mounting base suitable for peak or flat 
roof. Handsome and sturdy, Rocket Zoom - 
ups offer you economy and long life. Order 
by size. 
20' S 9.95 30' 516.95 
40' 21.95 50' 32.95 

(Deduct LOO /o discount in lots of 3) rl 

SUPER SENSATIONAL! 
BOW TIE UHF 
REFLECTOR 
Ultra High Gain 

Bargain Priced 
at 

C 
ONLY 

$ e95 
For Single Array 
ONLY $4.40 For 
Two -Bay Array 

We are offering the BIG- 
GEST UHF TV Antenna Bar- 
gain ever offered. The single 

array is designed for metropolitan usage -the two -bas 
array where greater gain is required -and the 4 -bay arr.,, 
for fringe. At this sensational low price this antenna i- 
the BEST BUY on the market. Get your needs filled 
while they last! 
In lots of 0. individually catoned $10.95 for b 
4 -bay array., with tie rods 8.75 ea. 
Matching tie rods -per pair .50 pr. 

TR-2 RADIART TELEROTOR 
WITH DIRECTION INDICATOR 
Streamlined, waterproof. sturdy. 
12 heavy duty ball bearings. Heav- 
ily reinforced die -cut housing. Pre- 
cision gears. Positive stop at end 
of rotation. Heavy duty motor re- 

ill 

\ verses instantly. Mast, tower 01 
platform mounting. Factory lubri- 
cated for life. Perfect pattern dial 
gives immediate indication of an 

$29.37 
tens position. 

Requires 8 Conductor Cable 
8 Conductor Wire 5.08 ft. 

Sensational Low Prices on UHF Accessories 
M -5 -C 5' teel mast extender (crimped to mate 

with li /4^ steel masts $1.05 
UHF low -loss tubular twin -lead -100' coil 4.95 
71/2^ UHF mast stand -off .13 
712" IMF . ercw stand -off .06 
l'111- \'IIF ant, -nna cr unb-r- b,,,' -I.,s' 2.75 ea 

IA 

UHF STRIPS - Now available for Standard $r50 Coil tuners. To order, specify channel No. 
i7rt and series designated by letter. such as F. per taSet dosssc o.teat.) Ea. present (Set consists of . & 

your 

ALL PRICES F.O.B. CLEVELAND, OHIO 
Do not remit more than complete purchase price. Pay 
shipping charges on receipt of goods. 25e7e deposit on 
all C.O.D. 

ces Subject to Change Without Notice 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
201 Delco Building Cleveland 3, Ohio 

Get This Valuable Book , Just for Examining COYNE'S New 6- Volume Set 

/it". . ... ,.. 

Yes, you get this big, brand new book, "150 
Radio -Television Picture Patterns and Di- 
agrams Explained ", absolutely FREE! Just 
off the press! Gives complete wiring circuits 
and diagrams on the latest Radio and Television Sets. 
Easy -to -read, 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 -How" That Makes You Worth More! 
Coyne's great new 6- volume set gives you all the answers to 
servicing problems -quickly! For basic "know -how" that is 
easy to understand, you'll find everything you want in vol- 
umes 1 to 5 which contain over 5000 practical facts and data. 
They cover every step from principles to installing, servic- 
ing, trouble- shooting and aligning all types of radio and TV 
sets. So up -to -date it includes COLOR TV and UHF, adapt- 
ers and converters. Also covers very latest information on 
TRANSISTORS. 

802 -Page Television Cyclopedia Included 
And then, for speedy on- the -Job use, you get volume 6 -the 
famous Coyne TELEVISION CYCLOPEDIA. It answers 
today's television problems on servicing, alignment, installa- 
tion and others. 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! 

COYNE 
ELECTRICAL & T 

'00 S. Paulina St., 

JANUARY, 1954 

" 7 DAY 

FREE 

TRIAL! 

LEVISION - RADIO SCHOOL 

Dept. 14.Tí Chicago 12. III 

SEND NO MONE Y! Just9 mail coupon for 6- volume set 
on 7 days free trial. We'll include book of 150 TV -Radio Patterns 
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
month until $22.50 plus postage is paid. (Cash price $20.95) . 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 & TELEVISION -RADIO SCHOOL, Dept. 14 -T1 
500 S. Paulina St., Chicago 12, III. 
YESI Send 6- volume "Applied Practical Radio -Television" for 7 days FREE I 
TRIAL per your offer. Include TV -Radio Patterns & Diagram Book FREE. 

Name Age 

Address 

City Zone ....State 

Where Employed 
( ) Check here If you want library sent COD. You pay postman 
$20.95 plus COD postage on delivery. 7 -day money -back guarantee. 

1 

1 

1 

1 

J 
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~Mr 

EXECUTIVES 

SALESMEN PUBLIC OFFICIAL'- 

' POLICEMEN FIREMEN OUTDOOR MEN 
REPORTERS FIELD INSPECTORS DOCTORS LAWYERS, ETC. 

p/eTA TE /N YOYR 

e#1,& 

INVERTERS 
for changing your battery current to 

A.C. HoyddrácP' CURRENT 

- eigfivkate ... 
in your own car!! 

ATR INVERTERS , .. especially de- 
siSned for operating standard 110 volt 
A.C. Tape Recorders, Wire Recorders, 
Dictating Machines end Electric Raton 
IN YOUR CAR. 

TM.* is ern ATR INVERTER fer most 
application.. for I i.g O.C. Volt. 
ages (reaming from E veils D.C. 
M 220 volts D.C.) te 110 volts 
A.C. - . . Specially Deslgaad for 
operating A.C. Radies. Tep Re. 
orders, Wire Recorders, Dictatlag 
MacMiaes. Electric I , Record. 
Changers, Televlslee Sets, Ampl4 
Mrs. Address Systems, Radie Test 
tgaipmene and most small Mead. 
cal and electronic devices FROM 
D.C. VOLTAGES IN AUTOMODILES, 
RUSES. TRUCKS. SHIPS, TRAINS. 
PLANES AND IN D.C. DISTRICTS. 

Addllleeal l.fer.etie yailable 
open regem/. 

FREE!! ATR INVERTER! 

. given away every 30 days to 
lucky registrant of preceding 
month. Mail a postcard as your 
registration request today! 

A VALUABLE TIME SAVER FOR: 
TRAVELLING SALESMEN -Dictate reports in your Own a,. Send 

Your dictated ,ports in daily to your name office or soles manager. 
FIELD INSPECTORS R INVESTIGATORS -Dictate your field inspea. 

Iaé,,reports 
Ply ad comnpl äÌy. Include youtcIGnts recordings. also 

tort' 

DOCTORS -Dictate and record your house cells on the cam le 
moss I cell while everything fresh i r mind. Have Mete 
records 

year 
t,..,,,iption by your office girl. 

you 

LAWYERS- Record evidence io Me field at your clients premises. 
Obtain factual end complete witness reports, eta. 

EXECOTIVESS 
Di t,t buey 

in 
your 

car all business matter, while on trips for 
PUILIC OFFICIALS- Dictate compláte field repent, in your ear. 

Obtain recorded opinions end expressions of Mr. Public in the field. 
Dictate your business reports while traveling. 

POLICE SQUAD CARS -Dictate occident reports right on the scene 

time. Have t e 
Include e.;tness 

available bycdication. 
the some 

the 
scene eTRUCKS-Dictate lude witness reports. Have the complete 

complete on 

AMIULANCES- Dictate complete reports of your ambulance run. 
Include witness recordings, etc. 

ADVERTISING AGENCIES -Use AC Operated animated or illumi. 
noted displays in or an the car. 

FISHERMEN E HUNTERS -Use your electric rotor n camping 
ratings in your car. Also smell home .dins and other trips, .tnleor 

electronic items. 
CAMPERS -Ma a , 

ping 
ad outing trips more eng 

using 
teo,,. 

rot 
record 

e 

o w r recorders oq iting 
Isom your eabattery. 

WAREHOUSE l MATERIAL HANDLERS- Del.Ie your inventory 
and meta' handling reports on the sce e, n therwarehouse. 
yard. or .heaver you may be. 

NEW áTR INVERTERS 

!` eoltie/4 f_tt 
WRITE FOR NEW FREE LITERATURE 

seer , u64dotr 
y/ NEW MODELS V NEW DESIGNS V NEW LRLRATYRE 

"A" Drollery Eliminators, DC-AC Inwrins, Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 2.44 Peddweed Sekee 1931 
SAINT PAUL 1, MINNESOTA -U. S. A. 

NEW DEVICES 

UHF CONVERTER 
P. R. Mallory & Co., Inc 3029 E. 
Washington St., Indianapolis 6, Ind., 
has announced a redesigned all -chan- 
nel u.h.f. converter, model 88. This 
converter is 50 percent smaller than 
their previous model. A single knob 
tunes all the u.h.f. channels in a total 
of 71/2 turns. A second knob switches 
from u.h.f. to v.h,f, and also turns 
both the converter and television set 
on and off. When using the converter. 
the television set may be left on either 
channel 5 or 6, whichever receives less 
external interference. 

The model 88 is continuously tuned 
for channels 14-83. It uses a 6AF4 or 
674 oscillator tube, a 6036 i.f. ampli- 
fier, and a IN72 u.h.f. diode detector. 
Input and output impedances are 300 
ohms. The converter uses a power 
transformer, selenium rectifier, and 
resistance- capacitance filter, and re- 
quires about 25 watts from a 115 -volt, 
60 -cycle power line. The cabinet meas- 
ures 71/2 x 45/16 x 53/4 inches. 

FLYBACK 
TRANSFORMERS 

Chicago Standard Transformer Corp., 
Standard Division, Addison and Elston. 
Chicago 18, III., has announced three 
new Stancor replacement flyback 
transformers for Motorola sets. 

Each unit has a horizontal -centering 
control, variable -gap width control, 
and a socket for a 183 rectifier. 

These three transformers cover 91 
Motorola models of 52 chassis. Stancor 
part number A -8224 replaces Motorola 
flybacks 24C7I1265. 24C711265 -A, and 
24C721290 in 56 models. A -8225 re- 
places 24K712193 in 15 models. A -8226 
replaces 24K721301C and 24K721517C in 
20 models. 

TWO NEW TV 
ANTENNAS 

Ward Products Corp a Division of the 
Gabriel Co., Cleveland, Ohio, has de- 
veloped two new antennas, the Circle - 
vane and the Dymon -vane. The Circle - 
vane is designed for use in rural or 
suburban fringe areas where a great 
deal of sensitivity is required. It is a 
10- element Yogi type antenna with 
aluminum elements on a Permatube 
crossarm. 

The Dymon -vane conical pictured 
above is recommended for areas 
where both low- and high -band tele- 

vision stations are in operation and 
transmitting in the some general direc- 
tion. By supplementing the single unit 
with additional units or bays, this may 
be used to receive signals up to 100 
miles from the transmitting station. 

WAVE -TRAP SELECTOR 
Vidaire Electronics Mfg. Co., Lyn- 
brook, N. Y., has developed a wave - 
trap selector, the Fil -Test, which 
determines the type of filter or wave - 
trap needed by switching two dials. 

If a TV service technician makes a 
repair call and finds no interference 
present at the time, he can hook up 
this meter and explain to the set owner 
that when the trouble reoccurs, twist 

the two dials until it clears. The tech- 
nician then stops by later to take his 
reading and pick op the instrument, 
for he then knows what filter or trap 
to install. 

Known as the motel FT -100, the unit 
has wavetraps and filters which may be 
switched into the antenna and a.c. 
line circuits. 

ALIGNMENT TOOL 
Service Instruments Co., 422 S. Dear- 
born St., Chicago 5, III., has an- 

pounced the Align -O -Pak unit to replace 
bias batteries when aligning TV re- 
ceivers. Its output is variable from 
0 to 10 volts d.c. Output leads are 
isolated from the metal case and 
power line to provide a fixed a.g.c. 
bias for any televi, ion receiver. If a 
stable picture appears when the bias 
leads are connected to the a.g.c. bus 
and the output is varied, then the 
a.g.c. is faulty. 

REMOTE CONTROL 
Regency Division- I- D,E.A., 7900 Pen- 
dleton Pike, Indianapolis 26, Ind., is 
manufacturing a remote control for TV, 
model RT -700. This device is operated 
on a single -conductor cable, and se- 
lects stations, adjusts fine -tuning and 
controls contrast and volume from as 
far away as 100 feet. 

ALL -CHANNEL 
ANTENNA 

Trio Manufacturing Co., Griggsville, 
Ill., has announced) on addition to 
their Zig -Zag line, the Twin -Six. This 
single -bay, all -channel antenna offers 
satisfactory u.h.f. reception in primary 
areas. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 
HARDWARE 

THE "TELCO TEN" 
, ;r 
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ÿ1,41111 % \ 
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' 
- --- NEW! 

TELCO "DOUBLE V" 
-- --- - -' - -- UHF -VHF ANTENNA 

Highly direct onal... adyitstable for 
combined UHF -VHF 50°- 70 ° -90 °. 

No. 9010 List $6.95 

... the «T" formation line -T for Top Quality 
and T for Ten Antenna Styles. Insist on TELCO 
... the best TV antennas for the greatest "show" 
on earth. 

TELCO UHF "GOLDEN GRID" SUPER 
FF 

TELCO UHF "GOLDEN GRID" STANDARD 
DELUXE BUTTERFLY ANTENNA i BUTTERFLY ANTENNA 

No. 8965 List $5.95 

TELCO UHF "GOLDEN GRID" DELUXE 
CORNER REFLECTOR ANTENNA 

No. 8984 List $11.25 

WISHBONE 
... exclusive with TELCO, is a free 
air insulator that prevents shorting 
out under any condition ... found 
only on TELCO UHF Antennas. 

FREE CATALOG - illustrates all TELCO 

products. Available at your jobber or 

write direct today! 

TELEVISION HARDWARE MFG. CO. 
DIVISION OF GENERAL CEMENT MFG. CO. 

910 Taylor Street Rockford, Illinois 

TELCO VHF CONICAL ANTENNA 

No. 8700 List $9.25 

TELCO UHF -VHF UNIVERSAL CONICAL 
ANTENNA 

No. 8981 List $16.25 

No. 9001 List $3.95 

TELCO UHF "GOLDEN GRID" STANDARD 

CORNER REFLECTOR ANTENNA 

No. 9002 List $11.25 

TELCO UHF "GOLDEN GRID" 2 -STACK 
DOUBLE TIE ANTENNA 

No. 9004 List $7.50 less mast 

TELCO VHF SUPER CONICAL ANTENNA 

No. 8902 List $19.85 

TELCO UHF -VHF '-y0LOEN HALO" IN. 
DOOR ANTENNA 

No. 9000 List 54.95 
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BUILD 15 RADIOS 

AT HOMEW 
ith With the New Improved 1954 

Progressive Radio "EDU -KIT" 
NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 

FREE TOOLS WITH KIT 
ABSOLUTELY NO KNOWL- 
EDGE OF RADIO NECESSARY 
NO ADDITIONAL PARTS NEEDED 
EXCELLENT BACKGROUND FOR TV 
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 Kit is designed to train Radio Technicians, with the basic facts 
of Radio Theory and Construction Practice expressed simply and clearly. You will 
gain a knowledge of basic 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, u ,ng regular radio circuit schematics; uit hematics; how to mount various radio parts; 

i 
how to wire and solder in a professional manner. You will learn how to operate 
Receivers, Transmitters, and Audio Amplifiers. You will learn how to service and 
trouble -shoot radios. You will learn code. You will receive training for F.C.C. 
license. 

In brief, you will receive a basic education in Radio exactly like the kind you 
would expect to receive in a Radio Course costing several hundreds of dollars. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically prepared for any person 

who has a desire to learn Radio. The Kit has been used successfully by young 
and old in all parts of the world. It is not necessary that you have even the 
slightest background in science or radio. 

The Prn.,ress,ve Radio "Ede-Kit" a sed he many Radin Srhnels and n,ihs 
In this country and abroad. It is used for training and rehabilitation of Armed 
Forces Personnel and Veterans throughout the world. 

lntl Prow essive Radio "Ede-hit" iequ,res nstructor. All instructions 
are included. All parts a individually boxed. and identified by name, photograph 
and diagram. Every step involved in building these sets is carefully explained. 
You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Nit" 

s 
complete with nstruct ions. These 

instructions a arranged in clear, Simple and progressive manner. . The theory 
of Radio Transmission, Radio Reception, Audio Amplification and a ing by 
Signal Tracing is clearly explained. Every part identified by photograpn and 
diagram. You will learn the function and theory of every part used. 

The Progressive Radio Edu -Kit" uses the principle of "Learn by Doing ". 
Therefore you Will build radios to illustrate the principles which you learn. 
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 o advanced. Gradually. ii progressive 

you will find yourself constructing still more advanced dio sets, and 
doing ewok like a professional Radio Technician. Altogether you ill build fifteen 
radios, cludinn Receivers. Transmitters, Amnlifiers, Code Oscillator and Signal 
Tracer. These sets operate on 105 -125 V. AC /DC. 

THE PROGRESSIVE RADIO "EDUKITff IS COMPLETE 
you will receive every part necessary to build 15 different radio sets. Our 

kits contain tubes tube sockets, chassis. variable condensers electrolytic con - 
onden sister., line cords, selenium recti- 

fersertie stripe, coils. hardware, tubing, 
eta.e 

that you neeo is included. Ines° parts are individually packaged, 
so that you can easily identify every item. Tools are included, as well as an 
Electrical d Radio Tester. Complete, easy-to-follow instructions are provided. 

In addition, the "Edu -Kit" contains lessons for servicing with the 
Progressive Signal Tracer, F.C.C.n instructions, guises. The Edu -Kit" is a complete radio course, 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 
c 

Tracer. You receive an Electrical and Radio Tester, and learn to use it for radio 
repairs. while you are learning in this practical wan, you will be able to do 

maany 
repair 

ir 
job t for 

your' 
neighbors 

K t. and friends, and charts fees hick ill 
and have others 

s your opportunity to learn radio 
quickly 

u 
and 

withes my, technical problems which 
is 

Our 
y 

Consultation Service will 

FREE EXTRAS 
ELECTRICAL AND RADIO TESTER ELECTRIC SOLDERING 

IRON BOOK ON TELEVISION RADIO TROUBLE-SHOOTING 
GUIDE MEMBERSHIP IN RADIO- TELEVISION CLUB CON- 
SULTATION SERVICE QUIZZES TRAINING FOR F.C.C. 
LICENSE 

MAIL TODAY -YOUR ORDER SHIPPED SAME DAY RECEIVED 

Send me the "Edu -Kit" with IO Day Money -Back 
Guarantee -include All FREE extras. 

Check or M.O. enclosed -postage prepaid 
1 C.O.D. (U. S. Only) -I will pay postage 

I NAMF 
I ADDRESS 

LI Send further informa- 
tion. 

Outside U.S.A. - no 
C.O.D.'s; send check 
on U.S. bank or in- 
tern't'I M.O. for $19.95. 
Postage prepaid. "Edu - 
Kit" for 210 -250 V. AC/ 
DC 522.45. 

PROGRESSIVE "EDU- KITS" INC. 
497 UNION AVE., Dept. RE -79, Brooklyn 11, N. Y. 

I 
I 
I 
I 
I 
I 
1 

I 
I 

NEW DEVICES 

RETRACE ERASER 
Tele -Matic Industries, Inc., I Jorale- 
mon St., Brooklyn 2, N. Y., has made 
available a device to eliminate re- 
trace lines which interfere with TV 
reception. This unit, the model CR -59. 
is plugged into the back of the 
cathode -ray tube and connected to 
the yoke by one lead. 

DEFLECTION YOKE 
RCA, Harrison, N. J., has announced 
a magnetic deflection yoke for 27 -inch 
rectangular picture tubes with hori- 
zontal deflection angles of 85° and 
diagonal deflection angles of 90 °. 

The horizontal and vertical coils of 
the deflection yoke type 219D1 are 
especially wound to compensate for 
deflection defocusing, and provide 
good side and corner resolution. 

ROTOR SECTION 
The Buchan Co., Bricelyn, Minn., is 
manufacturing the LL300 Rotor -Section, 
a 6 -foot length of 300 -ohm open -wire 
line with each conductor insulated with 
fiberglas tubing. Equipped with Nico- 
press- sleeve solderless connectors, it 
can be quickly and easily attached to 
300 -ohm open -wire line so that it can 
be used with an antenna rotor without 
danger of shorting, and still maintains 
the low -loss, long -life features of open - 
wire line. 

PRECISION RESISTORS 
International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa., has 
developed a molded -boron carbon - 
film type precision resistor rated at 1/z 

watt. This unit, type MBC, is molded 
in a special plastic housing to provide 
complete mechanical protection. 

Its size is the same as o I -watt com- 
position resistor -body length 9/16 ± 
/32 inches, body diameter 5/32 ± I/37 . 
inches, lead length 11/2 ± I/B inches, 
and lead diameter .032 inches mini- 
mum. The resistor meets Signal Corps 
specification MIL- R- 10509A, and is 
recommended for application where 
stability and high -voltage insulation 
are needed. 

UHF ANTENNAS 
Telrex, Inc., Asbury Park, N. J. has 
announced the new "80" Series u.h.f. 
Conical -V Beam all -channel antennas. 
The series includes I -, 2- and 4 -bay 
models, a parabolic array, and a 
corner reflector. They are light- weight, 
all- aluminum antennas, and are single - 
clamp mounted to any standard mast. 

LIGHTNING ARRESTER 
iE Manufacturing, 325 N. Hoyne St., 
Chicago, Ill., is producing a lightning 
arrester for all common types of trans- 
mission lines, including tubular, small - 
oval, large -oval, open -wire, 300 -ohm, 
and Anaconda line. 

Positive contact is made by long, 

piercing teeth which bite into the insu- 
lation. Insulation, regardless of thick- 
ness, need not be stripped. Impedance 
of the line is not disturbed. The unit 
is completely enclosed in plastic 
molded housing and is adaptable for 
indoor or outdoor installation on 
walls, windows, masts, or pipes. 

PRINTED -CIRCUIT KITS 
Centralab- Division of Globe Union, 
Dept. H -22, 900 E. Keefe Ave., Mil- 
waukee I, Wis., is now furnishing its 
Printed Electronic Circuits in four 
handy kit assortments. The four kits 
range from a group of 18 units to o 
complete stocking cabinet of 220 
plates. With these units, sets can be 
made smaller and more compact, and 
circuits themselves are simplified when 
one component is used to replace 9 
or 10 different parts. Solder connec- 
tions are substantially reduced, and 
now even the original cost of the units 
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is lower than the total of old -style 
components. 

When trouble is located in a certain 
section of a radio or TV chassis, in- 
stead of spending time locating the 
exact faulty component, the service 
technician removes the entire circuit 

part, replacing three to nine old -style 
components with a single printed cir- 
cuit. 

The smallest kit of 18 printed circuits 
will replace 42 resistors and 52 capaci- 
tors. Kits PCK -18 and PCK -45 contain 
18 and 45 units respectively and come 
in plastic boxes. Kits PCK -110 and 
PCK -220 contain 110 and 220 units 
respectively and come packed in 
large, sturdy metal cabinets. 

TANTALUM CAPACITOR 
General Electric Co., Schenectady 5, 
N. Y., has announced a tantalum ca- 
pacitor, believed to be the smallest 
high -capacitance unit ever designed 
for low- voltage direct- current applica- 
tions. It is intended as a companion 
for the transistor. The unit is 5/16 inch 
long and 1/e inch in diameter. 

The major feature of the unit is the 
advantage in size per volt -microfarad 
over most other electrolytics. Other 
features include: long shelf and oper- 
ating life, wide temperature range, 
and low leakage current. The unit is 

sealed against leakage or contamina- 
tion and utilizes a nonacid electrolyte. 

It is designed to operate over a 
temperature range of - 20 degrees C 
to + 50 degrees C and is suitable for 
storage at - 65 degrees C. 

The new unit is available in ratings 
from 2 to 16 volts, 4 to 0.7 tuf respec- 
tively. Another, larger capacitor -I/2 
inch long -with similar characteristics 
and the some voltage range, but with 
8 to 1.5 11f, has also been announced 
as available. 

AUTO SPEAKER KIT 
Lowell Manufacturing Co., 3030 Lac- 
lede Station Road, St. Louis, Mo., an- 
nounces a new rear seat auto extension 
speaker baffle kit that replaces their 
older model. 

The model R7 -K includes a 6 x 9 -inch 
oval speaker with 2.15 -oz. magnet, a 
3 -way switch, knob, dial plate, 
stamped metal baffle plate with 
tamper -proof metal screening, 15 feet 

of cable, and complete mounting in- 
structions. 

The new kit is available with or 
without speaker, in chrome as well os 
in grey, light blue, or light bronze. 

MICROPHONE STANDS 
Atlas Sound Corp., 1451 39th St., 
Brooklyn 18, N. Y., has added the 
BS -36 professional boom ,type micro- 
phone stand to its line. This model 
features an "air -lock cushion" built 
into the vertical section to prevent 
slipping, and a new swivel joint at the 
microphone end of the boom. 

The mobile model BS -36W is identi- 
cal to the BS -36, except for a base 
equipped with ball- bearing swivel 
casters. Boom length is 72 inches. An 
extension may be added if the micro- 
phone used is light- weight. 

TUBE CHECKER 
Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, N. J., 
has announced a new tube checker, 
model 981, type 2. This unit measures 
proportional mutual conductances, 
emission characteristics of rectifiers 
and diodes, and the firing potential 
limits of voltage regulators and low - 
power thyratrons. 

The model 981, type 2 provides 19 

filament voltage settings from 0.65 to 
115 volts and five plate voltages from 
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20 to 177, with a 45 -volt source to 
facilitate testing of subminiature type 
tubes. Over -all voltage variations are 
corrected by a line- control adjustment. 
Signal voltages of 3.2, 1.6, .8, and .4 
volts are provided at a frequency of 
5 kc. For testing voltage -regulator 
tubes a selenium- rectifier supply fur- 
nishes 200 volts d.c. for a maximum 
current of 65 milliamperes. The instru- 
ment comes in a sturdy steel case of 
gray hammertone finish, measuring 
171 /2 x 131/4 x 6 inches. 

BINAURAL TAPE 
RECORDER 

Electronic Teaching Laboratories 1818 
M St., N.W., Washington 6, D. C. has 
announced the new Electro -Dual bi- 
naural magnetic tape recorder de- 
signed especially for educational ap- 
plications. It features simultaneous 
parallel tracking with either or both 
tracks in play or record. Instructions 
can be issued to the student on one 
channel and student responses can be 
recorded on the other. 

The unit consists of separate minia- 
turized amplifiers using two 5879's, two 
12AU7's, and one 6X4 for each chan- 
nel. Response is +2 db from 40 to 
8,000 cycles at 3.75 inches per second 
and ±3 db from 50 to 12,000 cycles at 
7.5 inches per second. Each amplifier 
has a meter for measuring signal input 
and output. One 3- circuit phone jack 
permits binaural phones to be used in 
monitoring either channel. Another 
jack is provided for binaural output. 

11eet RADIO COURSE ode/ $25o 
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. I have repaired 100 radios 
to date...." 

Signed: Robert C. Hammel, 
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 Langlois, 1679 
Poupart St., Montreal, Canada. 

MODERN, UP -TO -DATE 
"Your course is modern and 

up -to -date. There is not one page 
in the whole course which anyone 
can afford to miss. Your course 
started me on the road to a well 
paid job and has repaid me many 
times." Charles Alspach, 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, $2 50 
complete, your cost only 

Supreme Radio & TV Manuals 
Your complete source of all needed RADIO and 

TV diagrams and service data. Most amazing 
values. Still sold at pre- Korean prices. Only $2 
for most volumes. Every Radio manual contains 
large schematics, all needed alignment facts, 
parts lists, voltage values, trimmers, dial string- 
ing, and service hints. Each TV manual is a 
practical treatise on servicing the year's sets, 
with giant blueprints, patterns, waveforms, hints, 
charts, suggested changes. See coupon at right 
for a complete list of these low -priced manuals. 

Sold by All Leading Radio Jobbers 
JANUARY, 1954 

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 radio facts are packed 
into this complete course -manual. For exam- 
ple, there is a large lesson on servicing F.M. 
sets 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 wsthdrawn at any time.) 

0 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS,1760 Balsam Rd., Highland Park, III. 

Radio Diagram Manuals . \"e,e 1953 Manual, $2.50 
1952 Radio 

EACH 1851 Diagrams l 
C 1950 Manual ( $2.50 

El 1949 Radio yr 

1948 PRICED 
1947 ; AT ONLY 0 194 

z $2 1842 i 
1941 0 
1940 a 
1939 EACH 
1926 -1938 Manual. $2.50 

end Radio and TV manuals checked E at lent and below. 

atisfaction guaranteed or money back. 

Complete RADIO COURSE, all 22 lessons $2.50 
1953 TV Manual, $3. 1953 UHF Units. $1.50 
1952 Television Manual, $3. 1951 TV, $3. 
1950 Television Manual, $3. 1949 TV, $3. 
1948 TV, $3. 1947 TV & FM, only $2. 

I am enclosing $ Send. postpaid. 

Send C.O.D. I am enclosing s deposit. 

Name: 

Address: 
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LE( 'WOK MEASIfrEMENTS 
COVOR. n0, ra u' Tugs. 

MODEL 

$55.90 

1 Complete coverage tom 18 cycles to 108 
megacycles on fundamentals. 

2 Bar generator for TV adjustment with a 

variable number of bars available for 
horizontal or vertical alignment. 

3. Square Wave Generator to 20 kilocycles. 

4. Wien Bridge AF oscillator with sine wove 

output from 18 cycles to 300 kilocycles. 

S. Crystal marker and amplitude control. 

6. Individually tuned coils. 

7 Constant RF output impedance. 

8. Stepped RF attenuator. 

9. Electrostatically shielded transformer 

10. Thorough shielding. 

11. (olpitts RF oscillator from 300 KC to 108 

megacycles on fundamentals- up to 216 
megacycles on 2nd harmonic. 

12. Variable percentage of modulation. 

Write Dept. RE -ifsr latest tree C 

ELECTRONIC MEASUREMENTS CORP. 
780 LAFAYETTE STREET, NEW YORK 12, N. Y. 

EIPORT DEPARTMENT 136 LIBERTY. STREET. N.Y.C. 6, N.Y. 

NEW DEVICES 

GUY -WIRE WINCH 
Royal Television Supply Co., Modesto, 
Calif, has announced its new Giline 
Winch, designed to simplify the secur- 
ing of guy lines. 

The Giline Winch is mounted with 
one bolt. The channel and ratchets are 
made of 12 -gauge steel, with drums of 
heavy steel rods. It is virtually fool- 
proof, in that the cotter pins lock 
firmly in place against the ratchet 
pawls. A turn of the wrench gives 
proper tension to the guy lines. 

VHF YAGI 
Channel Master Corp., Ellenville, N. Y. 
has developed a 5- element broadband 

Yogi, model 626. The antenna covers 
channels 2-6. 

A specially. designed phasing harness 
keeps the gain flat over the entire 
band. The antenna has up to 7 -db gain 
as a single boy and 91/2 -db gain 
stacked. The front -to -back ratio is over 
20 db. 

ROTARY SWITCHES 
Erie Resistor Corp., Erie, Pa., has an- 
nounced a new line of rotary selector 
and lever switches. 

Among the new design features are 
a flat rivet which fastens contact to 
the stator to prevent loosening or ro- 
tating due to soldering heat. The rotor 

assembly is combined with the solid 
stator for rugged construction in which 
rotor blades do not support the as- 
sembly. 

CAPACITY DECADE BOX 
Precise Development Corp., Ocean- 
side, L. I., N. Y., has announced the 
model 478 capacitance decade box, 
which offers four decades from 100 µµf 
to 1.111 µf, equivalent to 10,000 capaci- 
tors. The entire unit is pocket -size, 
(measuring 33/4 x 61/4 x 2 inches), and 
comes in a bakelite case. The model 
478 is available in kit or wired. END 

1 
All specifications given on these 

pages are from manufacturers' data. 

G ER MAN I U M 

Do,yott know Radio Receptor Company gives 

Instant attention to Diode 

Orders, and prompt 

Deliveries on many types - 

E specially JAN types 1NS4A, 1N69, 1N70, 1N81. 

Su why not consult with us now! 

TRANSISTORS 
Diffused PNP Junction Transistors 

RR14, RR20, RR21 and RR34 
in production quantities for 

Applications in low level audio 
circuits. Also available 

hermetically sealed. 

Seletron & Germanium Division 

RADIO RECEPTOR COMPANY, INC. 
In Radio & Electronics since 1922 

SALES DEPARTMENT 
251 WEST 19th ST., NEW YORK 11 

FACTORIES IN BROOKLYN, N. Y. 
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RADIO- ELECTRONIC CIRCUITS 

SPOT BLANKING FOR TV 
In some TV receivers, particularly 

those using electrostatic focusing or 
PM focusing magnets, an intense spot 
of light appears on the screen when 
the set is first turned off. This bright 
spot is the result of bombardment by 
the residual electron beam and is the 
cause of brown stains on the screen 
which resemble ion burns. 

When the set is first turned off, the 
charge on the low -voltage filter capaci- 
tors dissipates rapidly through bleeder 
resistors and tubes which are still hot 
enough to be conductive. The high - 
voltage filter capacitor -usually a 500- 
µµf unit or the capacitance between 
ground and the inner aquadag coating 
of the picture tube -takes a compara- 
tively long time to discharge. It dis- 
charges only through stray leakage and 
through the residual electron beam. 
The spot of light remains on the screen 
until the high -voltage filter capacitor 
discharges to the point where its volt- 
age is too low to attract electrons from 
the cathode. 

nn rn 
HORRIZ SWEEP I HV SOURCE 

J U L Y i 

TO SYNC SEP CKT 

B BOOST CKT 

!MEG 

S00ppf T 

1.5MEG 
FOCUS 

10 VOLTAGE SUPPLY 

PIXFIL 

PP( 

The phosphor of the average TV 
picture tube can absorb a beam dis- 
sipation of approximately 1.5 milliwatts 
per square centimeter for 10 seconds 
without damage. However, time is an 
important factor in the ability of the 
screen to dissipate this power without 
damage. A beam of much lower wattage 
will damage the screen if it remains in 
one spot too long. 

Robert J. Schipper and Robert A. 
Stacy have been issued Patent No. 
2,638,562 covering a circuit designed 
to extinguish the residual electron beam 
before it has time to burn the screen. 

The diagram shows the patented 
circuit added to the Ficture -tube and 
power -supply circuits of a typical TV 
set using electromagnetic deflection and 
electrostatic focusing. The patent con- 
sists mainly of the addition of Cl and 
switch S2. 

B plus for the first anode of the 
picture tube is supplied through switch 
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Nou can SEE the di# #fence... 
HEAR the ct#eìlce 

in the NEW 

BRIIIANTÉ 

HIGH 

n e mahogany -Modal HF 
Enclosure and Sp.Ir 
Korin Model HF 100 1 

/e Il ~nee STYLING -.A cabinet designed by Maurice - 
with simple. modern- elassical lines that will smartly blend 
in and grace any decor. The new Brillante will be admired 
by everyone. 

Write today 

for 

rorop/ete 

details 

BEAUTY -Cowing with the splendor and lustre 
of fine woods -hand rubbed to a rich patina of 
fine furniture -the new Brillante-in either 
genuine honduras mahogany or blonde korina- 
is truly a masterpiece of woodworking art. 

he (f( // CefJCQ PERFORMANCE -An enclosure and 
high fidelity speaker system designed as a unit that 
reproduces smooth, fundamental bass and bright, clean 
highs -every nuance of tone -from the softest pianissimo 
to thunderous fortissimo. 

QUALITY -The new Brillante marks an epoch in design 

and engineering. Produced by Utah -a pioneer and 

leader for over 30 years in the field of sound engineering 
-the name Utah assures the finest quality in design, 

engineering, production and performance. Quality is built 
right in. It is right -because it is built right by Utah. 

RADIO PRODUCTS CO., INC. 

1250 Washington St., Huntington, Indiana 

TRAIN AT HOME FOR UHF -TV AND 

Learn practical, professional type TV Servicing without leav- 
ing your present job. Included are money -mak ng extras such 
as set conversion, master antenna installation. UHF -TV. field 
servicing short cuts. You can start earning Television money 
after first few lessons. You learn to test, trouble shoot and 
repair all types of TV sets. 

HERE'S HOW YOU GET EXPERIENCE! 
You train on a large screen. modern TV receiver. furnished 

with the course and yours to keep! As an optional feature you 
can get two weeks actual experience with Chicago's largest in 
dependent servicing organization. You learn by dying! Age is 
no harrier. Many students are over GO! ACT NOW Send for 
FREE Catalog and SAMPLE LESSON today! 

TV COMMUNICATIONS INST. VCTERANSI CI VrTERAedfor G.I. 
205 W. Wacker Dr., Dept. RE -25, erIin Pmu< 

Chicago 6, III. Law 550 Check coupon. 

MILTON S. KIVER. President 
TELEVISION COMMUNICATIONS INST. 
205 W. Wacker Dr., Dept. RE -25 Chicago 6, III. 
Rush FREE Catalog and Sample Lesson. I 
am not obligated. Salesman will not call. 

Veterans 
Name Cheek he: re 

Address 

City Zone State 
0 BEGINNERS check here foe Basle TV Course 
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_Wittbour TUBES- 
RADIO & TY RECEIVING { 

TESTED d 
GUARANTEED 

for PEAK 
PERFORMANCE 

TO MERIT YOUR CONFIDENCE -to insure your satis- 
faction -Every tube we ship has been tested in a radio or TV 
set for PEAK PERFORMANCE. Each tube is attractively 
packaged in individual carton -and, EACH WINDSOR Tube 
you buy carries the full RTMA GUARANTEE! 
Type 
MGT 
B3GT 
C6 
E7GT 
H5GT 
H6 
16 
L4 
L6 
LA4 
LA6 
LB4 
LC5 
LC6 
LD5 
LES 
LG5. 
LH4 
LN5 
N5GT 
P5 
Q5 
84 

S4 
S5 
T4 
T5GT 
U4 

Each 
$.67 

.69 
1.06 
1.09 
.51 
.93 
.93 
.63 
.66 
.82 
.80 
.82 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.63 
.76 
.72 
.85 
.62 
.67 
.52 
.62 
.78 
.61 

Type Each 
1U5 .51 
IX2A .74 
2M .74 
2X2 1.43 
3LF4 

. 3Q4 .66 
3Q5GT .72 
3S4 .61 
3V4 .62 
5R4GY 1.00 
5U4G .44 
5V4G .83 
5Y3G .37 
5Y3GT .32 
5Y4G .43 
6A8GT .66 
6AB4 .51 
6AC5GT .82 
6AG5 .59 
6AH4 .68 
6AK5 1.05 
6A L5 .44 
6A05 .51 
6AQ6 .47 
6AQ7 .75 
6AK5 .42 
6AS5 .55 
6AT6 .42 
6AU5GT .85 

Type Each 
6AÚ6 .47 
6AV5 .85 
6AV6 .41 
6AX4 .72 
6B8G .93 
6BA6 .50 
6BA7 .66 
6BC5 .58 
6B135GT .98 
66D6 .54 
6BE6 .51 
6BF5 .66 
6BF6 .43 
68G6G 1.47 
6BH6 .63 
6816 .53 
6BK5 .76 
6BK7 .97 
6BL7GT .94 
6BN6 .98 
66Q6GT .98 
66Q7 .92 
6BZ7 1.09 
6C4 .41 
6CB6 .58 
6CD6G 2.04 
606 6 
6E5 .72 
6F5GT .54 

Type Each 
615GT .44 
616 .68 
617 .70 
6K6GT .45 
6K7 .70 
6L6G .88 
6L6GA .88 
6Q7GT .55 
654 .51 
6S8GT .75 
6SA7GT .57 
6SC7 .63 
6507 .55 
6SF5GT .66 
6SH7GT .52 

.52 
6SK7GT .55 
6SL7GT .68 
6SN7GT .59 
6SQ7GT .46 
6T8 .85 
6U8 .86 
6V3 1.09 
6V6GT .51 
6W4GT .50 
6W6GT .63 
6X4 .37 
6X5GT ..... 56 
6Y6G .64 

FREE 
WINDSOR 

TUBE CADDY 
The most practical Service. 
Aid ever designed for the 
radio and TV repairman. 
This ideal television carry- 
all now offered free with 
every purchase of $160.00 or 
accumulated purchases total- 
ling $160.00 within 90 days. 
(You net caddy credit memo with 
each purchase). 
Windsor Tube Caddy may 
also be purchased outright 
for $14.95. 

Carries approximately 125 
tubes including meters and 
tools. 
16%4 inches long Sc 81/4 
inches wide 13x/4 inches 
high. 
Weighs only nine pounds. 
Ruggedly constructed with 
heavy letherette 

a 
overing, 

strong plastic handle, 
nickel plated hardware, 

and reinforced with metal 
clamps. 

DON'T MISS THIS SENSATIONAL OFFER! 

iflbSAr ELECTRONIC TUBE CO. 
1515 -C SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. Y. 

like - new 

Type Each 
7A4/ XX L .57 
7A5 .70 

.57 

.58 

.56 
I.05 
.63 
.65 
.65 
.70 
.54 
.51 
.52 
.58 

1.05 
.56 
.50 
.58 
.85 
.65 
.85 
.69 
.97 
.85 
.61 
.85 
.85 
.85 
.62 
.62 
.70 
.90 
.92 
.62 
.45 
.50 

7A7 
7A8 
7AD7 
7AF7 
7AG7 
7AH7 
7A17 
7B4 
7B5 
7B6 
7B7 
7C4 
7C5 
7C6 
7C7 
7E5 
7E6 
7E7 
7F7 
7F8 
7G7 
7H7 
717 
7K7 
7L7 
7N7 
7Q7 
7R7 
787 
7V7 
7X6 
7Y4 
7Z4 
12AT6 
12AT7 
I2AU6 
I2AU7 
12AV6 
I2AV7 
I2AX4 
I2AX7 
I2AY7 
12BA6 
12BA7 

Type Each 
2BD6 .SI 
2BE6 .52 
2BH7 .69 
2BY7 .77 
215GT .48 
2SA7GT .57 
2SK7GT .55 
2SL7GT .67 
2SN7GT .59 
2SQ7GT .46 
4A7 .58 
4AF7 .68 

.50 

.85 

.70 

.70 

.85 

.69 

.99 

.85 

.75 

.62 

.85 

4C5 
4C7 
4E6 
4E7 
4F7 
4F8 
417 
4N7 
4Q7 
4R7 
4S7 
9BG6G 1.53 
9T8 .87 

25BQ6GT .98 
25L6GT .53 
25W4GT .53 
25Z6GT .46 
35A5 .55 
35135 .53 
35C5 .53 
35L6GT .52 
35W4 .33 
3525GT .33 
50A5 .55 
50B5 .52 
5005 .52 
5OL6GT .52 
II7Z3 .43 

WRITE FOR ADDITIONALTUBE 
TYPES AND PRICES. We also 
stock Special Purpose and Trans- 
mitting Tubes at similar savings! 
Dept. C -I. 

25% Deposit with Order. All mer- 
chandise F.O.B. NYC. For orders 
less than $10 add $1 handling 
cost. Deduct 2% if full remittance 
accompanies order. All merchandise 
subject to prior sale and price 
changes without notice. 

performance 

replace /with original ROGERS full -focus deflection yokes 

Since most of the better TV sets are made 
with ROGERS Deflection Yokes, this same 
top quality yoke should be used for replace. 
ruent. With over 25 years of electronic know- 
how, ROGERS Precision Engineered Products 
make TV sets perform like new. 

ROGERS Full -Focus Deflection Yoke assures 
double brilliance with knife -edge sharpness 
over the entire screen. Each ROGERS yoke - 
precision tested for perfect focus -is designed 
for peak performance and extra long life. 

packaged individually- attractively 

ROGERS ELECTRONIC CORP. New York 12, N. Y. 

FREE: Send for new catalog r"A," listing TV set models and 
ROGERS Yoke and Flyback replacements, or see your jobber. 

RADIO- ELECTRONIC CIRCUITS 

S2 which is ganged to the on -off con- 
trol Si. Cl is a storage capacitor con- 
nected between the first anode and 
ground. When S1 and S2 are closed, 
Cl is charged to the operating voltage 
on the first anode. As soon as the 
switches are opened, the B plus filter 
capacitors begin to discharge through 
the horizontal sweep and voltage -boost 
circuits and are soon drained of their 
charge. Cl has a decay time -constant 
longer than that of . the high -voltage 
filter. It can discharge only through 
the first anode circuit, leakage in the 
picture -tube socket and S2. The decay 
time of this capacitor holds the first 
anode at normal operating potential. 
This permits beam current to flow 
heavily until the high -voltage filter 
capacitor has discharged beyond the 
point where it attracts sufficient elec- 
trons to the screen to damage it. The 
screen can take the concentrated elec- 
tron bombardment for the short period 
that the high -voltage filter capacitor 
is discharging through the electron 
beam. It would be burned if the first 
anode voltage were allowed to decay 
rapidly and thus increase the time 
required for the high -voltage filter ca- 
pacitor to discharge. 

VIDEO PEAKING COILS 
Many constructors of TV receivers, 

scopes, and other equipment often 
waste a lot of time calculating winding 
data for r.f. chokes and coils used in 
resonant and peaking circuits when 
suitable coils or winding data for them 
already may be on hand. Usually, the 
problem is one of recognizing a suit- 
able coil and adapting it to fit the cir- 
cuit. When the required inductance is 
known, it is easy to find winding data. 

GRID DIP METER 

UNKNOWN INDUCTANCE 

SEARCH COIL 

C =CALIBRATION CAPACITOR 

Fit.l 

For inductances of about 100 micro - 
henries, iron -cored broadcast antenna 
and oscillator coils may be used. When 
the inductance range of broadcast coils 
is exceeded, various i.f. transformers 
and stripped -down r.f. chokes are suit- 
able Short -wave coils and broadcast 
coils with some turns removed are 
suitable for many circuits requiring low 
inductance values. Slug -tuned forms 
permit varying the inductance over a 
wide range. 

Since most available coil data is pre- 
pared to cover a definite frequency 
range with a capacitor of a given size, 
we usually have to calculate the in- 
ductance to determine whether the coil 
satisfies our needs. This calculation 
time can be minimized by referring to 
the table. It lists frequencies to which 
inductances from 1 to 1,000 µh resonate 
when tuned by a 100 -µµf capacitor. For 
example, assume that we need a 45 -µh 
coil for high- frequency peaking in a 
TV set or scope. The table shows that 

RADIO-ELECTRONICS 
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RCP Meets 

TV Service Needs! 

"DO -ALL" 
Peak -To -Peak 

VT VM- 
Model 655 

Provides for the accurate measurement of com- 
plex waveshapes, with peak -to -peak voltages 
able to be read directly from the scales of the 
instrument. Serves a variety of industrial appli- 
cations in the maintenance of vibrator power 
supplies, AC generators and industrial equip- 
ment utilizing complex waves. Supplied with the 
New "RCP SOLDERLESS" Test Leads. 

Features: 

Peak -to -peak AC measurements of from .2 V 
to 2000 V on 7 ranges. AC RMS measure- 
ments of .1 V to 1500 V on 7 ranges. DC 
measurements of from .02 V to 1500 V on 7 ranges. 

RESISTANCE measurements of from .2 ohms 
to 1000 Megohms on 7 ranges. Sizes: 10" x 6" x 

5 ". Wt: 7 lbs. 12 oz. 
Price: $59.50 Net 

Model 533 M Midgetscope 

A 3" scope with high sensitivity and wide bond 
response -Weighs only 9 pounds. 

Masterfully Engineered for Top Performance. 
All Controls on Front Panel. 
Ouality- Dependability -Accuracy -Economy. 
Operates in Either Horizontal or Vertical 

Position. 

Check This Performmaace 

Sensitivity .. Vertical -20 millivolts. (.020 volts 
for I" rms deflection on CRT face.) 
Horizontal -.6 volts. Frequency Response . . . 
2 db from 20 cycles to 180 kilocycles. 
Excellent Transient Response. Push -Pull DeAec- 
tioe . . for undistorted Response -Eliminates 
Parallax. Full Vertical and Horizontal Expansion 
of Trace. 

Input Impedance . Vertical -.5 megohms 
shunted by 50 MMF. Horizontal -.5 megohms 
shunted by 70 MMF. Size: 113/4" : 73/4" : 5V /g ". 
Model 533M complete, ready to te. 
S99.50 Net. 

UHF and VHF 
DO -ALL" 

TV Signal 
Generator 

Model 150 

Complete in one instrument -a SIGNAL GEN- 
ERATOR. MARKER GENERATOR, and PATTERN 
GENERATOR covering all the UHF and VHF 
channels for every TV and FM receiver. 

Inductuner insures accuracy of within V/t of I 

over the entire range of 9 Mc to 900 Mc. 
All VHF frequencies are on fundamentals. 

RF's and IF's are clearly calibrated on a large 
etched aluminum dial. Steady horizontal bars, 
vertical bars and cross hatch pattern individ- 
bally produced on .all channels. Price $79.50 

Nemember -you can do mere with a "DOALL ". 
Write for RCP Catalog RE I. 

RADIO CITY PRODUCTS CO., INC. 

152 WEST 25th STREET NEW YORK 1, N Y 

JANUARY, 1954 

RADIO- ELECTRONIC CIRCUITS 

a 45 -µh coil tunes to 2,370 kc with a 
100 -µµf capacitor. We immediately rec- 
ognize this as a simple short -wave coil 
for which we probably have winding 
data on hand. 
L f 

(ph) (kc) 

2 
3 
4 
6 
6 
7 
e 
9 

10 
12.6 
15 
17.5 
20 
22.5 
25 
27.5 
30 
32.6 
36 
37.5 
40 
42.5 
45 
47.5 
50 
55 

15,900 
11,243 
9,180 
7,950 
7,111 
6,491 
6,010 
5,622 
6,300 
5,026 
4,497 
4,105 
3,801 
3,563 
3,352 
3,180 
3,032 
2,903 
2,789 
2,688 
2,597 
2,514 
2,439 
2,370 
2,307 
2,249 
2,144 

L 
(uh) 
60 
65 
70 
75 
80 
85 
90 
95 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 

159.000 

V LXC 
L in microhenries (ph) 
C in micromicrofarads (ISµ!) 

There are several ways to measure 
the inductance of a coil without a 
bridge. One is to tune the coil with 
a known capacitor and measure the 
resonant frequency of the combination 
with a grid -dip meter as shown in Fig. 
1. The second method is to tune the 
coil with a known capacitance and make 
it oscillate and then measure the fre- 
quency on a receiver or an absorption 
wavemeter. Fig. 2 shows how a Meiss- 
ner oscillator may be used for the pur- 
pose. The grid and plate coils should 

- 

f 

(kc) 
L 
(ph) 

f 
(kc) 

2,053 280 950 
1,972 290 934 
1,900 300 920 
1,836 310 904 
1,778 320 888 
1,725 330 875 
1,676 340 862 
1,631 350 850 
1,590 360 838 
1,516 380 816 
1,451 400 795 
1,394 420 776 
1,344 440 758 
1,328 460 741 
1,267 480 726 
1,248 500 713 
1,186 560 678 
1,154 600 649 
1,143 650 624 
1,097 700 601 
1,070 750 581 
1,048 800 562 
1,026 850 545 
1,005 900 530 

986 950 516 
968 1,000 502 

finkc 

UNKNOWNIA 

CE 

CALIB CAP 

I 

ó 
0 

150-250V - - YWEMETER OR ACCURATE RCYR 

F 1.2 

each have approximately one -fourth the 
number of turns in the coil being 
checked This method is subject to error 
caused by reflected capacitance, stray 
inductance, resistance in the oscillator 
circuit, and inaccuracy of the measur- 
ing device. When a grid -dip meter is 
used as in Fig. 1, the accuracy is limited 
only by the sensitivity and calibration 
accuracy of the grid -dip meter. -L. H. 
Trent 

r 
Suggested by Gerald Drew, Sacramento lb, Calif. 

MEN 

WORK 

171 

Quickly determines 
AGC troubles 

Th.nk of the time wasted cornecting 
batteries 

In series _ - The A/ign_O_Pa4 
provides all 'he voltages recommended 

by these leading TV manufacturers: 
ADMIRAL l'%_4V2y 
MOTOROLA 3v PHILCO 7'i2v RCA Iv ZENITH 2v Variable. 

forget messy Bias Batteries 

F., only TWO AGC troubles and 

Pk your Align -O -Pole is paid for 

/A .usl Plug it in . 

1rovides from 
0 to 10 Volts BIAS 

Instantly 

Completely isolated 
from Power tine 
end Case 

INSTRUCTIONS 

spa ALIGNMENT: Plug Align -O -Pak rn end torn unit 
n. Connect black lead to M. Ie,.i,., AGC boss and 

ed lead to s minus (mvdly chalk.). Set Align -O -Pak 
knob to voltag. recommended by TV mmnoloctonr. 

foe AGC TROWEL[ SHOOTING: With Align-O -Pak 

,onnelod n de.aibed above. tarn control knob slewly 
tmm 010 I0. II normal picture appears. AGC i. defective. 

Carried by leading jobbers! 

D SERVICE INSTRUMENTS COMPANY 

422 South Dearborn Street, Chicago 5, Illinois 
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ASSEMBLE 
YOUR OWN 

Hi Fi CABINETS 
NEW LOW COST KITS COME 
COMPLETE -EASY TO ASSEMBLE 

Its easy to build your own High Fidelity Cabi- 
nets with these new kits by Cabinart. These 

magnificently styled cabinets can be readily 
assembled to save you real money. Complete 
easy to follow instructions show you every step 
cf the way. 

KLIPSCH HORN CORNER CABINET 

This magnificent Rebel 
IV Corner Enclosure was 
designed by Paul 
Klipsch to house your 
own Klipsch Horn. It is 

identical in acoustic 
design to corner cabi- 
nets costing much more. 
Beautifully appointed 
in unfinished birch 
wood. 

For 12 inch speaker For IS inch speaker 
ONLY $36.00 I ONLY $42.00 

BASS REFLEX 
CABINETS 
Here's the 
ideal housing 
for your Hi Fi 
components. 
Removable 
panels make 
f u t u r e 

changes 
easier. The 
loudspeaker 
cabinet is 
acoustically designed for either 12 or 15 inch 
speakers, and has a baffle volume of 6 cubic feet. 
Overall dimensions: 331/4 1, 23 W, 16 H. 
The tuning component is 20 H, 213/4 L, 151/4 W. 

No. 80 Cabinet No. 8112 Cabinet No. 81 18 Cabinet 
for Equipment far 12" &pucker for 15" Speaker 

x27.00 $18. = I $18.00 

All kits include s /s" white pine plywood cut 
to sise, baffle pre -cut for 12" or 15" speaker. 
Saran Plastic Accousticloth, Kimsul Acoustic 
Insulation, Assembly and finishing instruc- 
tions, hardware, plastic wood, sandpaper 
and glue. 

YOUR NAME YOUR ADDRESS 
Send me the following kit(s): 
Enclosed is my check or M.O. for 10% of order. 
REBEL IV 12" model $36.00 

15" model 42.00 
BASS REFLEX and EQUIPMENT CABINETS 

#80 Equipment Kit $27.00 
#8112 12" speaker 18.00 
#8115 15" speaker 18.00 

Name 

Address 

City State 

509 ARCH ST. 8 6205 MARKET ST. 
Philadelphia, Pa. 

6th 8 ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 

1133 HADDON AVE. Camden, N. J. 
219 Highland Ave. Salisbury, Md. 

RADIO -ELECTRONIC CIRCUITS 

NOVEL TUNING METER 
Simple tuning and signal- strength 

meters in superheterodyne receivers 
often consist of a milliammeter connected 
in series with the B plus lead to one or 
more of the i.f. stages connected to the 
a.v.c. line. In a circuit of this type the 
meter reading decreases as the signal 
strength increases. Three rather clumsy 
tricks are often used to make the meter 
swing upward with increasing signal 
strength. One is to connect the plate - 
current meter in a delicate bridge cir- 
cuit; another is to mount the meter 
upside down; and the third is to use a 
v.t.v.m. to measure the x.v.c. voltage. 

Experimeters desiring to include a 
tuning indicator or S -meter in a sen- 
sitive superheterodyne receiver may 
consider using this combination S -meter 
and second detector described in The 
Radio Constructor (London, England). 
The meter reads forward and the audio 

quality is good. This circuit does not 
depend on a.v.c. voltage for its indica- 
tions, so it can be used for tuning in 
c.w. signals with the a.v.c. turned off. 
The circuit (see diagram) consists of a 
6J5 or equivalent triode connected as 
an infinite impedance detector with a 
0 -1 -ma meter in the plate circuit. 

The infinite impedance detector re- 
quires a comparatively husky input sig- 
nal for good audio quality and wide 
meter deflection, so the receiver in 
which it is used should have two high - 
gain i.f. amplifier stages. The plate 
filter capacitor Cl should be just large 
enough to bypass the r.f. and audio 
signals but should not be so large that 
its charging current may damage the 
meter. Use the smallest value that will 
not cause the meter to deflect on audio 
peaks. A value of about 0.1 )a,f is about 
the largest that can be used. END 

/ 

"Now he's experimenting with painted 
circuits" 

TV SERVICE ES SENTIALS 

No. MA -4 -AC Deluxe 
Bar Generator 
Completely self) 
powered pocket size 
Bar Generator. Obtains 
operating power from 
wall outlet. Usable 
an all TV sets .. . 

provides servicemen 
with a foolproof 
pocket sized Bar 
Generator that produces 
an adjustable number 
of horizontal or vertical 
lines. Plug -in unit. 
;24.80 List Price 

No. LVB -117 Line 
Voltage Booster 
Corrects for low or 
high line voltage. 
350 watts, for line 
voltages from 90 to 
135 volts. Multi.tap 
selector and neon 
indicator for exact 
voltage boost. Fused 
to protect against 
unsafe voltage increases. 

;17.95 List Price 

No. 3021 LYS 17 (not 
shown) Budget Priced 
350 watts, for 10 volt 
boost or straight 
through hne. Priced for 
economy .$6.75 List 

lo. OA Multi - 
Channel Convertor 
Prc; toned for single 
cnanne, application. 
Adjustable over 15 
channel range without . 

use of instruments. 
Double tuned silver 

plated. high d pre - 

selector. Single switch 
for ne.oft. VHF -UHF. 
Model IDA obtains its 
power from receiver 
through octal adapter 
plug. Model 108 
complete as above but 
with 7 Pin adaptor plug. 
$22.50 List 'rice 

No. MA -4 Pocket Size 
Bar Generator 
Provides actual bar 
pattern on TV receiver 
screen, portable and 
lightweight for on 
the spot linearity 
adjustments. Can be 
used when no stations 
are on the air to 
produce adjustable 
number of horizontal 
or vertical lines. 
Plugs on picture tube. 

$18.25 List Price 

Picture Tube 
Rejuvenators 
Renews brightness of 
low emission CRT. 488 
for magnetic or electro- 
static CRT; parallel 
filaments. 
$2.75 List Price 

49C For standard locus 
CRT, parallel filaments. 
$2.50 List Price 
SOD For magnetic or 
electro- static focus, 
series filaments. 
$3.40 list Price 
51E Isolation rejuvenator 
for weak CRT having 
inter. element leakage. 
For any CRT using 
parallel filaments. 

$3.80 List Price 

No. 200K Variable 
Inductance, Universal 
Substitution Kit 
For video, IF circuits; 
8 variable coils cover 
range from t to 590 ph; 
Q Mao impregnation. 
Data encloscd on L min, 
L max, Q. R, C dis., 
Res. Freq. Individual 
calibration charts permit 
adjustment without 
test equipment 
$7.95 list Price 

CROET 
LABOR 

84 -11 

Rockaw 

write for complete 

TORIES INC. 
Ivd. 

iy Beach, N.Y. 

literature 

RADIO- ELECTRONICS 
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ATLAS RADIALS 
FOR 
CHURCHES 

FOR 
FACTORIES 

FOR 
TERMINALS 

FOR CARNIVALS 

With uniform 360° coverage, non -resonant con- 

struction, and 100% storm -proofing, ATLAS 

Radial Driver Unit Projectors often solve the most 

difficult sound problems -are excellent for repro- 

duction of speech, chimes and music. For com- 

plete details on Radials and the famous ATLAS 

line of Public Address and Microphone Stand 

Equipment ... 
WRITE NOW for FREE Catalog 553 

1443 39th St. , Brooklyn 18, N. Y. 
In Canada, Atta, Radio Corp., Ltd., Toronto, Ont. 

EGaz4vit...1, 

RADIO & ELECTRONICS BOOKS 

RADIO HANDBOOK. GIANT 13TH EDITION. A 
one-volume library of radio information with 
extensive, simplified theory. Detailed how -to- 
build -it data on dozens of items of practical 
radio equipment. Book No. E&ERH13...S6.00` 
BETTER TV RECEPTION (in fringe and low-sig- 
nal areas). NEW SECOND EDITION. The stand- 
ard guide for installation technicians. A popular 
text for TV enthusiasts. 
Book No. E &E -TR2 52.50* 
RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators li- 
cense. Book No. E&ERLI 53.75* 
WORLD'S EQUIVALENT TUBES (Equivalents 
Vade Mecum) NEW 10TH EDITION. A guide for 
substitutions of radio tubes, indicating direct 
or near equivalents. 
Book No. E &E -VM10 $5.O0 
WORLD'S RADIO TUBES (Brans' Vade Mecum) 
9TH EDITION. Lists over 15,000 tubes from 
every tube making country. Printed i n 16 
languages. 
Book No. E81E -VM9 $5.00 
ANTENNA MANUAL. A practical, comprehen- 
sive book on antennas, for everyone interested 
in transmission and reception. Over 300 pages. 
Book No. E&E-AM1 53.50` 

SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E&ESM1 52.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 
Book No. E&ESM2 52.50` 
*Plus any fax. 

Send three cent stamp for circular 
with detailed contents of books listed. 

BUY FROM YOUR DISTRIBUTOR 
ADD 10°,. ON DIRECT ,,an ORDERS TO 

EDITORS and ENGINEERS, Ltd. 
B O X 6 8 9 B , S A N T A B A R B A R A , C A L I F 
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CBS -COLUMBIA 

GENERAL ELECTRIC 

PHILHARMONIC 

WESTINGHOUSE 

MOTOROLA 

SYLVAN IA 

HOFFMAN 

EMERSON 

PHILCO 

ADMIRAL 

MUNTZ 

RCA 
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Designed for quick, simple instal- 
lation, these Stancor flybacks save 
your time. There are no holes to 
drill, no leads to splice. Terminal 
board layouts duplicate the original 
units -even include choke coils, re- 
sistors, tube sockets and any other 
components that are on the original. 

CT 
S 0.,X CT 

OR A` Y$ACi{ 
ST ASCOS L v CEIi 

TOSS T .. arid REp ALL T , sETS 
ri FOR CTURER available 

s°° 
ANUF 

A be ava1 1K es w111 
°th 

Stancor TV replacements are listed in 
Sams' Photofact Index, Counterfacts, 
Rider Manuals and Tek -Files 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3592 ELSTON AVE., CHICAGO 18, ILL, 

EXPORT SALES: Roburn Agencies, Inc. 

39 Warren Street New York 7, New York 

RADIO -ELECTRONICS is paying 

good rates on acceptance for orig- 

inal and unusual articles on audio, 

television, FM and AM servicing, as 

well as articles on industrial elec- 

tronic equipment and applications. 

Send for a copy of our Authors' 

Guide. Address: 

THE EDITOR, 

RADIO -ELECTRONICS 
25 West Broadway, 
New York 7, N. Y. 

GET YOUR COMMERCIAL TICKET 
EASIER WITH ... 
RADIO OPERATOR'S LICENSE 

Q AND A MANUAL 
(4,th Edition) 

by Milton Kaufman 
Covers Elements 1 through 

8. Complete discussion 
of answers to every 
technical question in the 

F.C.C. Study Guide! Used 
by over 50 leading 

schools. Only $6.60 at 
jobbers, bookstores 

or direct from- 

Please Mention 

RADIO -ELECTRONICS 

When Answering Advertisements 
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NEW! 1954 TV Consultant 
TV Serviceman's Silent Partner 

New. easy -to -use way to solve tough- 
est TV trouble& UHF sect. includes 
conversions, installations and servic- 
ing. Modern alignment methods shown 
by pictures, diagrams and simple 
directions, tell exactly what to do 
and how to do it. Practical pointers 
on use of all TV Test Instruments. 
Over 300 pix, raster and sound symp- 
toms. Detailed directions tell where 
and how to find faulty parts. Over 
135 RAPID CHECKS. many using 
pix tube as trouble locator. 125 

lllust& of scope wave forms, diagrams, station patterns. 
show various defects -take mystery out of TV servicing. 
NO THEORY -NO MATH -NO FORMULAS -Just practical service Info. covering all types of TV sets. 

Only $2 

NEW! 1954 TV Tube Locator 
All Pix Tubes Listed! 

Money- making Time Saver tell e 
which tubes to replace to cure every 
type of tube trouble. Over 135 such 
TV troubles listed with clear charts 
for quickly locating the faulty tubes. 
Copyrighted TROUBLE INDICAT- 
ING TUBE. LOCATION GUIDES 
for over -3000 most popular models 
from Admiral to Zenith plus PIX 
TUBES used in each model! 1947 
to 1953 models. A storehouse of 
valuable TV servicing info. priced 
very low for large volume sales. 

Only $1 

NEW! Trouble Shooting PIX 
GUIDE Incl. TV TERMS Explained 

Sect. 1 is a fully illustrated GUIDE 
to oft- recurring pix faults. Causes 
and cures explained. Copyrighted 
Trouble Indicating illustrated chart 
tells where troubles start in typical 
TV set -illustrations show resulting 
faulty TV pictures. Sect. 2 explains 
hundreds of TV terms in non-tech- 
nical language. SPEEDS UP TV 
SERVICING -HELPS YOU DO A 
BETTER JOB FASTER! 

Only $1 

NEW! TV Trouble Tracer 
Vol's 1 & 2 Now Ready! 

70 Common T V troubles traced to 
source and cured. Copyrighted 
trouble indicating tube location 
guides covering over 1200 most 
Popular TV models. Many models 
different from those shown In TV 
TUBE LOCATOR. 
Each contains over 70 illustrations 
and tube location guides. Forty 
most common picture troubles il- lustrated, with symptoms de- 
scribed, causes given and reme- 
dies prescribed. 

Vol. 1 Only 504t 
Vol 2 Only 50¢ 

H. G. CISIN, PUBLISHER 
III Order from your Jobber today, or if not NI 

stocked, write to 
Harry G. Cisin, Dept. E -24 
Amagansett, New York 

Enclosed find $ Send 

TV Consulf'nt TV Locator 
TV Pix Guide TV Tracer Vol. 1 

TV Tracer Vol. 2 

Name 

Address 

City Zone. .State 2 

TRY THIS ONE 

FLATS ON CONTROL SHAFT 
When a flat is necessary on a radio 

control shaft to facilitate using a 
spring -type or a set -screw -type knob 
on a stiff moving control, a file and a 
vise is usually used, but the finished 
job is often uneven and inaccurate de- 
spite the hard work that went into it. 

If you have access to a motor -driven 
bench grinder or even a hand -cranked 

0 

a 
a 

BENDI GRINDER 

d ti. 

O O 
--"\`..7.%*C--- 1 .... } 

CONTROL SHAFT SHAFT END 

a 6 

type, you can turn out neat, factory - 
looking flats on any type of shaft. See 
drawings. Grinding lengthwise as at a 
provides a common flat surface; grind- 
ing across the end view of the shaft 
as shown at b leaves a slight concave 
which further aids in holding the knob 
firm. -W. F. Woychoski 

VARYING A 230 -VOLT LINE 
The diagrams show a way of using 

a 115 -volt adjustable autotransformer 
to vary the voltage of a 230 -volt a.c. 
line for shop- testing motors and other 
equipment. Variable autotransformers 
are commonly used for adjusting 115 - 
volt lines, and may be obtained from 
radio and electrica supply houses. 

II5V VARIABLE AUTOTRANS 

A_ 

B 
Ilt)ÁDM 

TO 2300 -3WIRE LINE II5-230VAC I 

Lines A and B in the sketch must be 
properly identified with a series test 
lamp or meter. Connect B to the neu- 
tral or ground side of the 230 -volt 
3 -wire supply line. Connect A to one 
side and C (an extra conductor) to the 
other. The circuit through the load is 
completed by D which connects to the 
side of the output receptacle connected 
directly to the movable arm. Lead D 
may be connected to one lug of a stand- 
ard male plug to facilitate plugging it 
into the autotransformer output ter- 
minal.-Hugh Lineback 

(Several variations of this circuit 
designed to permit varying the output 
of a 115 -volt autotransformer continu- 
ously from 0 to 245 volts appeared in 
the November, 1952, issue of General 
Radio Experimenter. Editor) 

SIMPLIFIED U.H.F. CHANNEL 
FREQUENCY CALCULATIONS 
In an article on page 31 of the Au- 

gust, 1953, issue, A. G. Hatfield pre- 
sents the formula 

F= 800 -6 (69 - N) 
for finding the low end of u.h.f. TV 
channels below channel 69 and 

F= 800 +6(N -69) 
for channels above 69 where F is the 

ARE YOU 

GETTING 
A GOOD 
PICTURE 

HERE? 

AND 
LOSING 

IT 

BEFORE 

IT GETS 

HERE? 

WRITE 

FOR FREE 

CIRCULAR 

R. J. BUCHAN 

CO. 

BRICILYN 2 MINN. 

GET CLEAR 

SHARP 
RECEPTION 

WITH THE 

NEW 
LL300 

OPEN 

WIRE 
LINE 

1 

300 OHMS IMPEDANCE 
This results in maximum 
signal transfer from an- 
tenna fo sel'. 

EXTREMELY LOW LOSS 
Air dielectric plus c.ear 
polystyrene spacers re- 
sults in the lowest pos- 
sible loss of signal. 

LESS NOISE PICKUP 
Close spacing plus per- 
fect impedance match re- 
sults in lowest possible 
noise pickup. 

EASILY INSTALLED 
Conventional hardware 
for 300 ohm ribbon lines 
are perfect for LL300 
open wire line. 

LONG LIFE 
Copperweld conductors, 
polystyrene spacers, plus 
light weight and low wind 
resistance result in virtu- 
ally indefinite life. 

EASY TO USE SPOOLS 
Packaged on 100, 150, 
200, 250' convenient, easy 
to use spools. 
If not available through 
your regular Jobber, order 
direct, immediate shipment 
via parcel post. Dealer cost 
$4.95 per 100 feet. 

PERFECT FOR 

VHF -UHF 
INSTALLATIONS 

TELEVISION 
Big demand for graduates 

B.S. 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 this recognized institution. Start 
any quarter. Many earn a major part of expense 
in this industrial center. Low tuition. Competent in- 
struction. Thorough. intense, practical program. 
Also B.S. DEGREE IN 27 MO. in Aeronautical, 
Chemical, Civil. Electrical and Mechanical Engl. 
neering. G.I. Gov't approved. Enter March, June, 
Sept., Dec. Free catalog. ENROLL. NOW. 

INDIANA TECHNICAL COLLEGE 
1714 E. Washington Blvd., Fort Wayne 2. Indiana 

RADIO -ELECTRONICS 
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frequency in megacycles and N is the 
channel number. 

I have found that both of the above 
formulas can be reduced to the simpler 
form 

F= 386 +6N. 
Using Hatfield's examples, we find the 
low -frequency end of channel 22 as 

F =386 +6(22) 
F =386 +132 
F= 518 mc 

and the low end of channel 82 is 
F= 386 +6(82) 
F= 386 +492 
F = 878 mc. 

The frequencies of the video and sound 
carriers and the high- frequency end can 
be found as described before or by add- 
ing 1.25, 5.75, and 6 me to the low -end 
frequency to find the video carrier, 
sound carrier, and high -end frequencies, 
respectively. 

This new formula is easier to remem- 
ber and to use than the two given pre - 
viously. -J. C. Galbraith 

HANDY FUSE CHEST 
You'll hardly ever lose or mislay one 

of the several boxes of fuses that you 
carry in your TV or auto -radio service 
kit if you modify a few old fuse boxes 
to make a chest -of- drawers assembly 
like that shown in the photo. 

You need one box for each size fuse 

175 

Manufacturers of 

am ca a 

t spea i -rs 

s in ev?ery 

r FREE copy. 

peckers are 

older 'and in 

that you use. Remove the covers from 
all except one box and flatten the bot- 
tom flanges so they parallel the sides. 
Stack the boxes and solder the sides 
together where they overlay to com- 
plete the assembly. -John M. Mac - 
gowan END. 

High Fidelity 
Speakers 

Outdoor Theatre 

Speakers 

Quarr Focalizer 

Units 

Tru -Match Output 

Transformers 

Quom Ion Traps 

QUAM-NICHOLS co. 
236 <fast Marquette oad 

Chicago 37, Illi ois 

*Qua cataloged speakers q+`e 

ilable in any ,voice coil impéd- 

resistance. ance and fie 

JANUARY, 1954 

SCALA SUPER- MARKER INJECTOR mixer- amplifier unit mixes small sample 
of sweep voltage with small sample of marker voltage (from external sweep - 
marker generator). Injects a large, stable pip into scope being used for 
alignment of TV receiver. Marker pip is always same size -from base line to 
top of curve. Pip does not affect pattern on scope, even at resonance peaks. 
Greatly speeds up and simplifies alignment jobs. Separate video and 
marker gain controls. May be used with any standard marker generator, 
sweep generator, and scope. Five tubes and Germanium diode. Size, 10x8x7 ". 
Cables and instructions supplied. For operation from 110 -120 volts, 60 cycle 
AC. Net, at leading jobbers, $67.50 

SCALA TEST PROBES - 
BZ-1 Signal Tracing Probe for individual check of IF stages, calibrating 
marker generator, checking output of sweep generator, etc. Low C, Hi -Z 

demodulator range, non- resonant to 225 mc; useful to 1000 mc. Cables sup- 

plied. Net, at leading jobbers, $9.75. 
BZ -2 Low Capacity Probe permits tracing waveforms through Hi -Z circuits without distortion from 
circuit loading. Cuts effective input capacity of scope, attenuation 10 to I. Net, at leading 
jobbers, $9.75. 
BZ -3 Voltage Divider Probe for checking horizontal sweep waveforms and voltages at plates of 

horizontal output or damper tubes. Does not distort waveform. Net, at leading jobbers, $9.75 

BZ-4 Voltage Doubler Probe provides virtually double deflection on scope screen compared to half - 
wave probes. Dual low C Hi -Z demodulators useful to 150 mc. Net, at leading jobbers, $10.75. 

SCALA RADIO COMPANY, 2814 -19th Street, San Francisco 10, Calif. 
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NEW Multi-Purpose 
Flyback Transformer 

Halidorsos íB410 

NOW Replace All 

these Mounting Types 

...without Drilling 

a Single Hole! 

Here is a flyback so versatile that it 
is a "complete stock assortment in 
itself" t Works with original circuit 
components. Accommodates both low 
and Ingh MH width controls. Matches 
8 to 25 MH yokes. Generates from 10 
to 15 KV for 10" to 21" icture tubes. 
Has separate winding for AGC /hor- 
izontal phase detection. Equipped 
with exclusive universal mounting 
brackets. Standardize with Halldorson 
F13410, only $5.97 Dealer Net. 

WRITE OR ASK YOUR DISTRIBUTOR FOR 

BULLETIN NO. 113- Illustrates versatile features 
of FB410 Flyback Transformer. 

BULLETIN NO. 114 -Contains circuit diagrams 
and technical application data. 

HALLDORSON TRANSFORMER CO. 
4500 Ravenswood Avenue 

Chicago 40, Illinois 

Halidorson 
OOAlI,,A;41.0-t-maL SINCE 1913 

QUESTION BOX 

FIDELOTUNER ON 156 -MC BAND 
? I have ara Edwards Fidelotuner 
88- 108 -me FM tuner that I want to 
convert to cover the 156 -mc police band. 
Can you tell me how to make the con - 
version?-V. B. J., Indianapolis, Ind. 
A. Parallel -wire transmission lines 
with movable shorting bars are used to 
tune the antenna and oscillator circuits 
in this tuner. These circuits are shown 
in the illustration. The lowest frequency 

FIL 
n 

OOIs 

TO IST 
IST WT IF 

13 SINGLE WIRE ANT 13+ 

is determined by the length of the effec- 
tive lines and the highest is determined 
by the trimmer capacitor and coil 
shunting the open end of each line. The 
oscillator inductance padder is a small 
coil with 3 or 4 turns. The antenna 
padding inductance is 'a U- shaped loop 
with the antenna lead tapped onto it. 

The frequency of the circuits must 
be increased, so you must decrease the 
inductance of the padding coils. To 
cover the 152 -162 -mc band, the oscil- 
lator must tune from 141.3 to 151.3 mc 
or from 162.7 to 172.7 mc. Short out the 
oscillator padding inductance with 
short, heavy leads and measure the 
oscillator tuning range with a grid -dip 
meter. If the highest frequency is above 
151 and below 172 mc, the best bet is 
to operate the oscillator below the sig- 
nal frequency. Vary the oscillator trim- 
mer capacitor so the lowest frequency 
is about 141 mc. Now check the high - 
frequency end of the range. It should 
be about 152 mc. If it is not, install a 
trimmer inductance of about half the 
number of turns in the original one. 
Now, juggle the settings of the trimmer 
capacitor and the turns and spacing of 
the inductance padder until the oscilla- 
tor covers the required range. 

Set the tuner to the lowest fre- 
quency and adjust the antenna trimmer 
so the meter indicates resonance at 152 
mc. If the circuit does not tune this 
high, reduce the padding inductance. 
One way is to replace the padder in- 
ductor with one made of flat copper 
strip about 1/2 inch wide or soft copper 
tubing about 1/4 inch in diameter. An- 
other way is to connect a coil across the 
present padder inductor. Try about 35 
turns of No. 28 enameled wire close - 
wound on a 1/2-inch polystyrene form 
and note the effect on the tuning range. 
Adjust the L and C values in the an- 
tenna circuit for best performance 
across the band or peak the circuits at 
the frequency of the local police trans- 
mitter. 

RAD fICO 
LIGHTNING 
ARRESTOR 

MODEL 
R -116 

MODEL R-1 16 TAKES BOTH 
OVAL AND FLAT CABLES 
UNDERWRITERS' LISTED 

ORDER FROM 
LIST PRICE 

YOUR NEAREST 90c 
PARTS JOBBER 

THOMAS TELESCOPING MASTS 

HYDRAULIC- PNEUMATIC 

Versatile in application 

TV Antenna Supports 

Signal Evaluation 

Communication Antenna 
Micro -Wave 
Weather Instruments 
Radar 

Amateur 

Also easily adaptable for 
mobile or permanent use 
... Chrome plated steel or 
aluminum ... Any height 
up to 200' available. Thou- 
sands in daily use by Gov- 
ernment and commercial 
agencies. 

Write for details 

THOMAS MOLD & DIE CO. 

Box 126 

Wooster, Ohio, 

RADIO -ELECTRONICS 
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$3.00 FOR CARTOON IDEAS 
RADIO -ELECTRONICS prints 
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, 

RADIO -ELECTRONICS 
25 West Broadway, 
New York 7, N. Y. 

FRS HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 

2 VO LS. $S 'Argil 
IT PAYS TO KNOW! 

AUDELS T.V. -RADIO SERVICE LIBRARY 
presents the important subjects of Modern 
Radio, Television, Industrial Electronics, 
F.M. Public Address Systems, Auto, Marine 
& Aircraft Radio, Phonograph Pick -Ups, etc. 
Covers Basic Principles- Construction -In- 
stallation - Operation - Repairs - Trouble 
Shooting. Shows Mow to get Sharp, Clear 
T.V. Pictures. Install Aerials -flow to Test. 
Explains Color Systems & Methods of Con- 
version. 1001 Facts -Over 12GO Pages 025 
Illustrations -Parts & Diagrams - Valuable 
for Quick Ready Reference & Honic Study. 
Tells Ilow to Solve T.V. & Radio Troubles - 
Answers T.V. & Radio Questions. 

Get this information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

mfr------MAIL ORDER - 
AU 

ÌDAUD , PubVlishers,E 
49 

CE LIBRARY 2 
N.Y. IIO 

7 days free trial. If O.K. I will remit $1 in 7 days and on 
$1 monthly until $6 is paid. Otherwise twill return them. 

Name 

Address 

Occupation 
RE 

Employed by 

JANUARY, 1954 
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IN CONSTRUCTION 
Rohn Towers are built of heavy duty 
tubular steel electrically welded 
throughout by skilled workmen exact- 
ly to specifications. Proof of Rohn con- 
struction lies in the fact that thousands 
of towers have been sold in the past 
several years and have successfully 
withstood the rigors of time in all 
climates and under the severest of 
conditions! 

IN PERFORMANCE 
Rohn Towers assure you of trouble - 
free performance and once installed 
give unquestioned satisfaction year in 
and year out! You are free of corn - 
plaints because over the years Rohn 
Towers have proved themselves from 
the serviceman, dealer and customer 
point of view! 

IN SALES 
Salesacceptance has been phenomenal - thousands have been sold coast -to- 
coast - and the design has been one 
which has withstood every test 
known! Why "experiment" with an 
unproved tower design when you can 
sell Rohn? 

So we ask you. "Why take chances 
with an untried tower? Be sure - sell 
Rohn - the only tower of its kind to 
withstand every test! 

Rohn Fold -Over Tower 
only one of its kind 
exclusive with 
Rohn - 
patent 
pending. Rohn Telescoping 

Mast - complete 
line in a proven 
structural 
design in 20' 
-30' -40'- 
50' models. 

k 

3 Self Supporting Rohn Towers 
To Fit Your Every Need 
The No. 5 - The self-supporting tower for 
use up to 40'. or guyed to 80'. An economical, 
yet sturdy, permanent tower! 
The No. 10 -The standard 12' design that 
is self-supporting to 50' and can be installed 
to 120' when guyed! 
The No. 20 - The heavy duty Rohn Tower. 
ideal for communication and where great 
height is required - self-supporting to 60', 
or guyed to 150'! 
All Rohn Towers are in 10' sections - easily 
erected. transported and stored! 

A COMPLETE LINE OF TOWER 
ACCESSORIES AND HARDWARE 
A full line of Superior Design Tower acces- 
sories is available including guying brackets. 
house brackets, wall mounts for towers and 
masts. special tower bases such as peak and 
flat roof mounts, etc. 

Contact your Rohn authorized rep- 
resentative or your distributor for 
FREE CATALOG or write .. , 

MANUFACTURING CO. 
DEPT. RE 116 LIMESTONE BELLEVUE 

PEORIA, ILL. 

SUBSCRIBERS 
If you're moving, please don't forget to send us your address 

as it appears on the copy of the magazine, including the num- 

bers shown beside your name, as well as your new address. 

If we receive this information before the 20th of the month, 

you will continue getting the magazine without interruption. 
Your cooperation will be most helpful and greatly appreciated. 
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TRANSVISION 
FIELD 
STRENGTH 
METER 

`.3inei t 
at 

an Pr ice 

For 1 1 CV AC, 
a-,d BATTERY 
OPERATION 

SAVES 50% OF 
INSTALLATION COST 

Works from antenna 
(no TT set needed) 

FINEST become: Each Meter is 
individually calibrated in micro- 
volts on every channel. Widest 
range -10- 50.000 microvolts. 12 
channel selector. Multiplier switch 
[or weak signal areas. 
Pella for ita if on 3 or $ jobs. 
Measures relative picture signal 
strengths directly iron, antenna. 
Determines best antenna system 
and orientation. Checks receiver 
re- radiation (local oscillator.) 
Identifies signals -TV, FM. TVI. 
Fast to operate, light, rugged. 
Many other exclusive features. 
'Model FSM -4. for 110V AC only. 
Complete with tubes. 
Wt. 13 lbs . net $69. 

Model FSM -413, for 110V AC and 
Battery Operation (case and rubles 
included, batteries extra). 
WI 2! Ibt nei 589. 

IRANSVISION, INC. 
NEW ROCHELLE, N.Y. 

iir 

A MUST IN 

FRINGE AREAS 

UHF 

VHF 
10 DAY TRIAL: 
Try these fine in- 
struments for 10 
DAYS. Then, if you 
return them your 
cost less 10% tour 
cost of re packag- 
ing) will be refunded. 

Test & Repair CRTs 
Make BIG PROFITS this EASY way: Every Service Shop needs these Transvision Instru ment& Can be picture tubes arec in sets nier 

tons. Choice of 4 r types: TESTER. 
aR. SPARKER. 

uinstru t oIo 

1. Mea re 
instruments 

emission: locates shorts be- tween elements: locates high resistance shorts fteakage/ 
au 

high as 
3 m ó ohms. 

nes 
rapid check f gas 

es M tube. Reactivates tubes-re- news brightness) Sparks 
' out electrical detail. 

Re .... .....net $34.95 TESTER . REACTIVATOR tinstruments 
n i Simile the ranee hut.t1 the 

sparkin, function .net 
TESTER- ,SPERKER: 2 instru- ments in 1: Sparks elec- trical leakage between 
pletWe tubes d malle tubes. Provides a able 8,000- 14,000V D.C. supPlY: useful for sanl-zing. hard -to -solve defection Proh- 
SPARKIND Eliminates leakage between ,amts In C.R.T..s and small tubes . net $18.95 

Transvision, Inc., New Rochelle, N. Y., Dept. E7 

ID Send one 

Enclosed find S deposit. Balance C.O.D. 
Q My JOBBER is 

I accept your 10 Day Trial terms. 

Name 

Address 

City State 

JOBBER INQUIRIES INVITED 

QUESTION BOX 

You will have to move the tap on 
the antenna coil. Connect a good an- 
tenna to the input terminal and solder 
the tap to the point of maximum signal 
and minimum noise. A vertical J (page 
96 of the December, 1951, issue) or 
ground -plane antenna will provide the 
omnidirectional pickup required for re- 
ception of mobile stations. For increased 
gain, try a vertical collinear array like 
that shown on page 99 of the August, 
1953, issue. 

DELTA MATCH SYSTEM 
? Where can I get information on 
using a delta -match system for con- 
necting an antenna to a transmission 
line. I would like to know how to com- 
pute the impedance of the antenna and 
the dimensions for the matching sec - 
tion.-C. P. J., Athens, Pa. 
A. A delta -match is a tapered -line 
impedance transformer used to match 
a dipole radiator to a transmission line 
having a higher impedance. It is often 
used to match a 72 -ohm transmitting 
dipole to a high- impedance open -wire 
transmission line or the radiator of 
a multielement array -such as a Yagi 
-to a 72 -ohm transmission line. In 
each case, the feed -point impedance 
of the antenna is much lower than the 
characteristic impedance of the trans- 
mission line. The diagram of a delta 
matching system is shown. 

RADIATOR 

DELTA 

{ 
COAX, RIBBON,OR OPEN WIRE 
TRANSMISSION LINE 

The dimensions of the delta depend 
on the impedance of the antenna at its 
center, the diameter and spacing of 
the transmission line, and the reactance 
which the matching section presents 
to the transmission line. Design formu- 
las including all of these variables are 
not available, so a delta is hardly ever 
used in homemade receiving antennas. 

Antenna manufacturers sometimes 
use a delta- matching system instead of 
a folded dipole to step up the imped- 
ance to an antenna to match the trans- 
mission line. They usually excite a 
model antenna with a signal generator 
or grid -dip meter and then measure 
the standing -wave ratio on a bridge. 
The dimensions of the delta are then 
adjusted for a minimum standing -wave 
ratio. The delta is set up for one type 
of transmission line. Substituting a 
line of a different impedance increases 
the losses in the antenna system. 

POWER TRANSFORMER QUERY 
? I am constructing an audio ampli- 
fier in which the center -tapped filament 
winding is connected to a tap on a B 
plus voltage divider. My power trans- 
former does not have a center -tapped 
filament winding. Can I get the same 
results by installing a separate filament 
transformer with a tapped secondary? 
Why is the tap connected to 'a low 
B plus voltage?-). C. M., Nyack, N. Y. 

your hi- fidelity 

probkis with 

CONE 
SPEAKERS 
-HIGHEST QUALITY! 

-LOWEST 

6201 _ COAXIAL 
SPEAKER SYSTEM. Now gen. 
orally acknowledged to be 
industry's finest value in o 
high, quality 12" speaker. 
TRUE coaxial dual range 
system comprising clean 
sounding woofer with heavy 
exclusive Alnico 5W magnet, 

DRIVER TYPE tweeter with 
"Reciprocating flares" wide 
angle horn, and BUILT-IN 
crossover network complete 
with "Balance" control. 

DIFFUSICONE -12 - WIDE 
RANGE WIDE ANGLE 12" 
SPEAKER. Exclusive "diffusi. 
cone" design utilizes the bene- 
fits of dual -horn loading, radial 
projection and diffraction prin. 
ciples to achieve unsurpassed 
quality and sound distribution 
from a single unit speaker. 
Enjoy full fidelity ANYWHERE 
In the room ... at a surpris. 
ingly reasonable cost. 

DM= 

Cawwwv 

DIFFUSICONE -8 - WIDE ANGLE 
8" SPEAKER. Same as the Dif. 
fuscione -12 except in 8" size. 
Remarkable fidelity and ex 
ceptionol sensitivity and power 
handling capacity make this 
a truly outstanding eight. 
Ideal for use where space is 
limited, and is also a perfect 
selection for a mid -range 
speaker in 3 -way systems. 

MODEL 6200- EXTENDED RANGE 
12" SPEAKER. Designed for gen 

eral applications, capable of high- 
ly efficient FULL- BODIED response 
throughout the operating spec- 
trum. May be used with equal 
facility to )improve commercial 
radio, TV, phono sets, high 
quality sound re- inforcement in 
night clubs, churches, schools, 
etc., or as e woofer. The 6200 
must be heard to be appreciated. 

MODEL C -15W -DUAL IMPEDANCE 
RANGE 15" WOOFER. Brand 
new low frequency reproducer 
embodying many exclusive ad- 
vance features. Its superior re- 
sponse and ccoustic output is 
due, in pa't, to a newly 
University developed cone and 
voice coil suspension system 
permitting the greatest axial 
movement ever achieved. The 
incredibly tow distortion results 
from a new magnet assembly. 

There is a UNIVERSITY Tweeter for every 
application and pocketbook. Wrire for descriptive 

illustrcted literature. Address Desk H -12 

LOUDSPEAKERS V INC 
80 SO KENSICO AVE , WHITE PLAINS, N. Y 
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Crystal Clear 

Pictures 
like 

MAJIC 
with amazing 

ti2hLaQA 
FILTERS 

HIGH REJECTION EFFICIENCY 
Scientifically designed with 
proven HI -9 circuits 
Low Cost 
Easy to install 

Most of the 26 million TV sets now 
in use suffer from some type of in- 
terference. What a tremendous 
market to exploit! Save your cus- 
tomer discomfort and eyestrain .. . 

boost your reputation as a tech - 
- . nician ... boost your profits! Recom- 

mend and install GRAYBURNE M CLEAR -PIX filters. There's one 
for each type of major interference. 
Model Interference 

CPF FM 
CPD Diathermy 
CPI Ignition 
CPH Amateur (21 mc.) 

BE PREPARED: Carry several of each 
model in your service kit at all times 
to cash in on handsome profits. 

ORDER TODAY from your local dealer. 1.98 
list `EC1Ra NICs 

successor 

eX Corp. 

CaRV. 

23 Atherton St., Yonkers, N. Y. 

Let me show you how EASY it is to 

ASSEMBLE A 

TRANSVISION 

TV KIT 
Pay as You Wire $ 

IWILL HELP YOU to start learning 
TV the practical tray - by 

assembling a TRANSVISION TV KIT 
in EASY STAGES. For only $39 you 
get PACKAGE #1 (standard first 
pkg. for all of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS with 
complete Instructions, Drawings, 
Photos, Service Booklet, and a 
year's subscription to my 'TV and 
Electronics Notes ". When ready, 
you order the next stage (pkg. #2), 
etc. Low prices make your complete kit a terrific buy! 

Down Payment 

Shows 6 Great TV Kits: 
EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UHF. Ideal for 
FRINGE AREAS. No Previous Technical 
Knowledge required. Write noel 

TRANSVISION, INC., Dept.RE1 

NEW ROCHELLE, N. Y. 
.MAIL THIS COUPON TODAY.seseRs 

1 Mr. D. Gnessln, Educof,.nol Director 
R. TRANSVISION, INC., NEW ROCHELLE, N. Y. Dope. Rta 

I tl'm enclosing S deposit. Send standard klt 
PACKAGE x1, wills oil Instruction Matesiat. Balancer C.O.D. 

a Send FREE copy of your new TV IGt Catalog. 

I Name 

Address 

1 City 
State 

JANUARY, 1954 

QUESTION BOX 

A. The filament winding on your 
transformer need not be center- tapped. 
All you need do is connect a 50- 100 -ohm 
wire -wound potentiometer across the 
untapped winding and connect the mov- 
able arm to the B plus point. Adjust the 
arm of the potentiometer for minimum 
hum in the amplifier output. 

FIL WINDING 

i 

50-100WW t300V 

50-100 WW 
HUM BALANCE 

uy Fi1.1 

In some electronic circuits, the cath- 
ode of a tube may be a hundred volts 
or so above ground. If the heater 
is grounded, the tube is likely to be dam- 
aged by a short or flashover between 
heater and cathode. The maximum volt- 
age between heater and cathode is 90 
volts for most receiving -type amplifier 
tubes. So, if the cathode must be oper- 
ated more than 90 volts positive, the 
heater is usually biased positive to reduce 
the voltage between these two elements. 

IITVAC 

i 
SOWN t300V 

HUM BALANCE 

6.3o 
Fí1.2 

In high -gain circuits, hum may occur 
when a heater emits electrons to the 
cathode or when there is leakage be- 
tween the heater and cathode. In either 
case, hum can be greatly reduced or 
eliminated by using Fig. 1 or Fig. 2. 
Typical circuits use about 150,000 ohms 
for the series element and around 
50,000 ohms for the control in Fig. 1 

and grounded resistor in Fig. 2. The 
heater bias voltage should be limited 
to about 90 and the bleeder current to 
2 ma or less. 
FULL -WAVE DETECTOR CIRCUIT 
? I have an i.f. output transformer 
which has a center -tapped secondary 
for feeding a full -wave detector. I 
would like to use this as a replace- 
ment for a half -wave output trans- 
former in my receiver. Please publish 
a diagram of a full -wave detector using 
this transformer. P. W., Viola, Kansas 
A. A full -wave detector is shown in 
the diagram. The audio and a.v.c. volt- 
ages developed for a given i.f. signal 
input are only about half those ob- 
tained from a half -wave detector so 

6H6,6AL5,on EQUIV 
1O PLATE OF LAST IF AMPL OUT IFT 

AVC 4T0K 
220K IOOppf 

AI VOL CONI 

TO AF AMPL 

you may find that your set does not 
have enough gain to operate properly. 
Sets which use full -wave detectors 
usually have two or more high -gain 
i.f. amplifiers and two a.f. amplifier 
stages ahead of the output stage to 
make up for the decreased detector out- 
put. It will probably be better to use a 
half -wave i.f. output transformer as 
the replacement in your set. END 

INTE IONAL 
ECr1F1ER 

DIRECT REPLACEMENT 
UNIVERSAL MOUNTING 

WIDER RANGE 

INTERNATIONAL RECTIFIER 
C O R P O R AT I O N 

1521 E..I anI Ave., El Segundo. Calif Phone' ORego, 3.6281 

CHICAGO. 205 W. Wacker Ooive Pf one: Franklin 2 -38183 

NEW YORK. 501 Madisoi Avenue Phone Plaza 5 -80615 
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ATTENUATOR SWITCH 
eliminates 

"cut and try" 
methods for 
better TV 

reception 

A twist of the dial on 
this Centralab TV 
Attenuator Switch 
instantly shows 
proper amount of 
attenuation for best 
reception. You know 
how important this 
is in multi- station 
areas! 

Four different H -pads 
are mounted in the 

attractive metal case. 
You simply hook up the 
300 -ohm antenna twin - 

lead, and dial finds 
correct setting. Then, 

unhook leads and install 
proper H -pad. Simple 

as that. And it's accom- 
plished in a few minutes. 

If customers want permanent selective 
attenuation installation, 

a handy mounting 
bracket does the trick. 

And it's another sale 
for you! 

Yes, time 
saved by 
Centralab TV 
Attenuator on 
one job is profit 
time for another 
job. That's why 
you'll want to 
contact your dis- 
tributor for full 
details. 

CENTRALAB, 
A Division of Globe -Union Inc. 
922A E. Keefe Ave., Milwaukee 1, Wis. 

Please send additional technical data on 
Centralab's TV Attenuator and H -pads. 

Name 

Firm 

Address.... 

City Zone State 

TECHNOTES 

ADMIRAL 82- CHANNEL TV SETS 

Poor performance of Admiral all - 
channel sets on u.h.f. may be caused by 
the u.h.f. antenna lead from the u.h.f. 
antenna terminals to the tuner being 
too close to or touching the metal 
brackets on the rear- picture tube mount. 
This lead is purposely long and acts as 
a quarter -wavelength trap at the mean 
frequency of the low -band channels and 
as a three -quarter wavelength trap at 
the mean frequency of the high band. 

Remove the back of the cabinet and 
check this lead to be sure that it is 
not close to any metal, and straighten 
it out if it is looped or doubled up. 

While the back is off the set, check 
this lead at the point where it is sol- 
dered to the u.h.f. tuner. Remove the 
metal bracket (if any) that covers the 
u.h.f. antenna connections. This bracket 
was used on the production line and is 
not required after the set is installed in 
the cabinet. Admiral Radio & TV 
Service Bulletin 

MECK XB -702 TV SET 

When the set was first turned on it 
would not sync vertically until the 
hold control was to the extreme low - 
resistance end of its range. After 
a warmup, the vertical oscillator would 
drift until sync was lost and could not 
be restored with the hold control. 

The vertical drifting was remedied 
by replacing the .01 -µf paper capacitor 
in the grid circuit of the 12SN7 -GT 
with a .01 -µf ceramic unit. The oscil- 
lator still locked in at the low- resistance 
end of the hold control, so we sub- 
stituted a 100,000 -ohm resistor for the 
390,000 -ohm unit in series with the con- 
trol. This increases the vertical hold 
range and permits the oscillator to lock - 
in in the center of the control range. - 
Charles Erwin Cohn 

HUM IN MOTOROLA 17T8 
The complaint was a loud hum at all 

settings of the volume control. A normal 
picture ruled out filter troubles. A 
check with a v.t.v.m. showed a grid -to- 
cathode short in the 25L6 -GT audio 
output tube. Replacing this tube cleared 
the trouble. A neon short indicator 
showed barely a flicker when the old 
tube was tested. Raymond H. Leeson 

ZENITH 28T925R 
The set came in with the complaint 

that the picture had shrunken to a 
thick horizontal line. We plugged it in 
and it operated normally about two 
hours before the trouble occurred. The 
picture returned to normal as a test 
prod was touched to a tube pin to 
measure the vertical supply voltage. 
The resistances of the primary and 
secondary of the vertical output trans- 
former agreed with manufacturer's 
data, so we did not suspect the trans- 
former until we happened to check the 
resistance between the windings and 
found that it was only 1,600 ohms. 

A new transformer eliminated the 
trouble. -W. S. Ross 

"I've had no trouble keeping him at 
home now that I've had a 

JENSEN NEEDLE installed." 

i 

_rte - 

RADIO'S 

MASTER 
" NEW! 1954 

GET INTO THE 
MASTER HABIT! 

EDITION 
1370 pages 
Over 85,000 items 
Over 8.000 illus. 
Completely indexed 

$1.95 at your parts distributor. Publisher's price =6.50 
Have complete access to the many thousands 

of products vital to your daily sales and service 
operations. In the customer's home, across the 
counter or on the bench, you'll value the Master's 
thoroughly complete descriptions, specs, illustrations 
and prices . all systematically organized in 
18 big sections for instant reference. Increase your 
sales . sell directly from the Master. Facilitate 
your stock problem . use the Master for. jiffy 
comparison of all electronic products. The Master 
is the only Official Buying Guide for the TV.Radio- 
Electronics industry. It contains unabridged catalog 
data direct from the manufacturers. For buying and 
selling -the Master gives you all the needed facts 
in a single volume. 
Over 100,000 in active daily use. Get into the Master 
habit. Order your copy today! 

Just a few of the products 
Included: Tubes - Test 
Equipment - Tools -Trans., 
formers - Capacitors - 
Resistors - Relays - Coils - Attennas - Recording 6 
PA Systems - Hardware - 
Transmitters - Receivers - 
Kits - Wire -Cable . 

and thousands of allied 
products! 

Eliminate 
Incomplete 
Small 
Catalogs and 
Loose 
Literature 

UNITED CATALOG PUB., INC. 
110 LAFAYETTE ST., NEW YORK 1s, N. Y. 
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TECHNOTES 

WESTINGHOUSE ABC CIRCUIT 
A handy incandescent light source is 

necessary when adjusting the a.b.c. 
(automatic brightness control) circuit 
on the Westinghouse V2233 -4 TV chas- 
sis. Furthermore, you must be able to 
turn this light on and off at intervals 
to see if the control is working as it 
should. The a.b.c. adjustment control is 
on the rear of the chassis. This makes 
it inconvenient to turn the light on and 
off as needed. 

This little gadget is a great help in 
adjusting the control and it will serve 
a lot of steps if you service many of 
these sets. The unit consists of a 6 -inch 
length of line cord with a small push 
or rotary switch in the center of one 
lead, a male interlock plug on one end, 
and a female line plug on the other. 

Set up a small table or bridge lamp 
about 5 feet in front of the receiver - 
you can probably borrow one from the 
set owner. Plug its cord into the female 
plug of your adapter and then plug the 
male interlock into your cheater cord. 
This puts the light switch at your 
fingertips. 

Follow these steps when adjusting 
the controls: 

1. Set the ABC switch on the back of 
the chassis to OFF. 

2. Adjust the brightness and picture 
controls for normal picture contrast 
under normal operating conditions. Do 
not block or obscure the phototube 
while making these adjustments. 

3. Move the ABC switch to oN. Turn 
on the lamp and make sure that its 
rays illuminate the front of the set. 

4. Start with the ABC control in its 
counterclockwise position. Rotate it 
slowly clockwise while switching the 
lamp on and off until you find the set- 
ting where brightness and contrast vary 
in proportion to changes in lighting. - 
H. L. Matsinger END 

"I use that one to keep an 
eye on my tools" 

JANUARY. 1954 

DAVIS ELECTRONICS 
CHALLENGES 
THE TV ANTENNA 
MANUFACTURING INDUSTRY 

AN OPEN LETTER: 
"In the interest of PROTECTING Electronics 
TV Dealers from the huckster practices of 
releasing sales propaganda disguised as 
'technical information' WE CHALLENGE THE 
INDUSTRY TO SET UP STANDARDS. 

"We believe that all technical informa- 
tion released to the trade should have 
the dignity which the phrase 'technical 
information' implies ... This technical in- 
formation should come from RECOGNIZED 
INDEPENDENT RESEARCH and /or TESTING 
LABORATORIES to insure its accuracy: 

Jack Moore, ?r2! Sales Manager 

DAVIS ELECTRONICS DIDN'T WAIT 
We foresaw what was, and is, happening in the TV Antenna Industry. We now pro- 
vide the Dealer with facts -not fiction. 

Securing the actual "technical information" was a long and costly process, but we 
knew how valuable it would be for you to have. 

We invite comparison with any other TV antenna that is tested by a compe- 
tent testing research institution. 

TO BACK UP OUR CONVICTIONS, DAVIS SUPER- VISION ANTENNAS ARE SOLD WITH A 
DEALER NET PRICE MONEY -BACK GUARANTEE "to perform to the dealers' satisfaction:' 

Trade Mark Reg. (First use) 

WE HAVE PROTECTED DEALERS: We pro- 
vide Dealers with FACTS about the Unexcelled 
Performance of the Davis Super -Vision All -Chan- 
nel VHF Antenna. This is contained in a NEW 

CATALOG FOLDER & TECHNICAL BULLETIN 
-and if you want to give your customers the 
finest television reception, write for your copy. 

BUILT BY HAMS FASTEST GRIMM ANTENNA MANUFACTURER 

Copyright 1953 

1 

DAVIS ELECTRONICS I 

BOX 1247, Burbank, California 
SIRS: RUSH INFORMATION TO ME AS CHECKED: 

D Send Complete Information and Technical 
Data on New SUPER -VISION ANTENNA. 

Send Name and Address of NEAREST JOBBER. 

Name 

Skeet I 

City State I 

J 

SOUND POWERED HEAD 
AND CHEST SET __ 

Navy Type -No Batteries Required- r 
) J 

Ideal for TV Antenna Installations J' 
and many other uses. 20 Ft. Cord. 

, 
>s 

Used 
$5.i9EA. f. Tested: 

TELEPHONE WIRE FOR THE ABOVE 
COMBAT TYPE -2 Cond. Twisted, Rubber Covered. 

Medium Weight, W -130 @ .01t per Ft. 
FIELD WIRE-2 Cond. 

proof. Heavy Duty. W 1100 -52 
5 

Ft. Roll í4.1v7 
COPPER WELD WIRE- Weatherproofed. 2 Cond. 
Solid. 1200 Ft. Roll. SI0.00. Per Ft. @ .01t per Ft. 

FREE CATALOG 
JUST OFF THE PRESS -OUR NEW 

SURPLUS CATALOG! SEND FOR YOUR COPY! 

ATTN.: TELEVISION FRINGE AREAS 
AIRCRAFT GUY CABLE-3/32" 7 s 7 Strand, 
Weatherproofed Galvanized, Preformed - 920 
Ib. Test. This cable has been tested and proven 
in many fringe areas over many years -millions 
of feet in use. PRICES: 41/71 per Ft.-I000 Ft. @ 
4t per Ft. -5000 Ft. @ 31/2f per Ft. 

AERIAL WIRE -Phosphorus Bronza #16 Strand- 
ed, 200 lb. test. Weatherproof, 150 Feet 51.50 on Reel. RL -3 with Clips 

JANUARY, 1954 

$1.00 SPECIAL. . 
100 Asst. CARBON RESISTORS -V. -V2 & 1 Watt 

. $1.00! If ordering this Special only -add 25e for 
postage and handling charges! 

COAXIAL CABLES: 
RG4/11 (SPECIAL) 51.5 ohms. Same size as 

RG -8 U. Prices: 1 to 100 ft. @ Bt 
per ft. -100 to 500 ft. @ 71/2t per ft.-500 to 1000 ft. 
@ 7t per ft -1000 ft. Rolls @ 61 "2t per ft. 
RG -34, U -71 ohms. 145 ft. length ....515.00 

Address Dept. RE Minimum Order $5.00 
Prices F.O.B., Lima. O. 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 SOUTH t: AIN )T LIMA. OHIO 

Freé placement service Lof XTAAe. Courses 
offered- -Radio Engineering. Broadcast or 
TV Engineering, TV. FM. AM Servicing. 
Write for free catalog. Approved for Vets. 

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

JANUARY, 1954 

i NAME 

I ADDRESS 

ÌCITY 70NE_STATE 

PLEASE MENTION 
RADIO -ELECTRONICS 

WHEN ANSWERING ADVERTISEMENTS 

Just Out! PRACTICAL 

REFERENCE BOOK ON 

Every Ranio -TV Serviceman 
and Technician Needs It 

ncludes complete "how- 
-o-do-it" wiring data on 
the use cf Transistors in 
rV, Radio, Photo Cell Re- 
ays, Hearing Aids, Am- 

plifiers Oscillators. You 
learn bow to install, fast 
and serv'ce transistorized 
equipment. Contains the 
latest, practical informa- 
tion about this revolutionary 
new electronic development! 

SEND NO MONEY! Just mall coupon. On delivery pay 
postman introductory price of but $1.50. plus C.O.D. fee 
and postage. Or save postage by sending 31 7,0 with coupon 

r, iDAl ! 

RUSH THIS INTRODUCTORY OFFER COUPON 

AGE I 

-I 

COYNE ELECTRICAL & TV -RADIO SCHOOL 
500 S. Paulina St., Dept. 14 -T2, Chicago 12, III. 
YES' Rush your new hook: "TRANSISTORS & THEIR APPLICATIONS ", at $1.50 plue C.O.D. and 
postage, on 7 -day trial. 

Name 

Address 

City State 
Check here If you are enclosing $1.50. We pay 
postage. 7 -Day Money Back Guarantee. J 

City Zone State 

If veteran. indicate date of discharge 

www.americanradiohistory.com

www.americanradiohistory.com


194 I 

196 
AUDIO AMPLIFIERS 

READY -TO GO 
1 MODEL AMP 5 Hi -Fi 5 watt AC Amplifier plus built in PreAmp GE V.R. pickup 60 to 18000 

i Cps /1Dß /down 2 DB 40 
evo. hum level -55 e. r 
mike & phono volume. 

controle 6SJ7, 6SC7, 6V6, 6x5 "TAB" 
treble Hi Fi special to your door PREPAID $21.39. 

GE Same 
s e pp. 

515.98 Modl 302PA 3 Tube Phono Aml Ideal for Custom Building Your Phonograph ..$ 4.98 
GROMMES HI -FI AMPLIFIERS LJ2 Pre & Pwr Amp 8 Watt 2()- 211Ke. $35.77 50301" Pre & Pwr Amp 10 watt 20 -20 Kc 53.90 2158A Williamson Pre & Pwr Amplifier 15 watt 10 to 100 Kr.. 97.51 205PA Pre Amp 0.51)9 20 -20 Kc.. 53.90 SPA Pre Amp for C.E. Reluit curt...11.37 RC1 Record Compensator 9.50 Garrard RCRO & GE Dual RPX 050 47.00 Columbia 360 Hemispheric P.P. USA 136.71 WRITE FOR DETAILS & PRICES 
SPEEDWAY ELECTRIC DRILL 

1 /4" MODEL 200J 
Hi- Torque (powerful) UI. t- Oepvd. 2400 RPM 115v -( AC /DC motor. Jacobs geared chuck key. Self i`(. aliening -old llese ball thrust hearing. Lieht weight and easy to handle. Treat Yourself to this workhorse drill. Plus 9 drill bits $14.95 Model 210 Drill stand. converts above 200.1 to drill press . $9.65 Model 400J )/ " electric drill. 425 RPM ,Jacobs Chuck @ 9 drill bits in case $29.95 

CHROME VANADIUM SPEED DRILLS 29PC5 CHROME VANADIUM SPEED STEEL. 
usé. Stanldard 

for 
Full 

Machinists enh I /16" Purpose 
Dv 64th's $7.98 12 PCS SET 1/16" to " Less Index $3.49 60 PCS DRILLS al to 60 with Index 56.49 13 PCS 1/16" to 1/4" tv/Index $1.98 

SPEEDWAY UTILITY KIT 
The includes workshop. kit included 2l. 

aunt 
Jacobs chuck n/d" dries a t drill bits and accessories for ins, 

buffing. 
polishing. paint - stirs*, 

uses. 
sanding and 

other 
shown. 

nieces G ` many 
el. As perla) Model 2001K ..519.25 

ADVERTISING INDEX 

ADVERTISING INDEX 

" .T A B 
THAT'S A BUY 

YOU 
PICK 
THEM lots of 10 

Cracked base or broken key 
electrically perfect 

TESTED & 90 DAY GUARANTEED 
ORDER NOW, WHILE THEY LAST 

5114G - 6SN7 - 25L6GT - 35Z5 
5Y3GT - 6K6GT - 12SA7GT - 6H6 
6V6GT - 6BQ6 - 6W4GT - 12SG7 

AUDIO COMPONENTS 
GE RPX041 Cart. Gold Tone $5.25 
GE RPXOSO Triple Play Cart 4.98 
Eleetrovoice Triple Play.. 1.98 
Pickup Arm 6. Xtal Hi -outpt 2.39 
GE RPX -052 Triplay Diamond 

and Sapphire ........17.75 
GE RPJOIO Dual .001 ^& .003^ Sapphire 1.98 
GE RPJ005 Single .1)01^ Sapphire... 1.35 
GE RPJO01 Single .00:3^ Sapphire... 1.35 
GE RPJ004 Single .001" Dlamond...11.98 
GE RPJ013 Dual Diamond A Sapphire 12.98 

COAXIAL SPEAKERS 
All 8 ohm. V.C., Alnico V 
Magnets, Inbuilt Network, 
2 wires needed for HE & 
LF Response. Famous HI- 
FI Speaker Mfgrs 
15" Coaxial PM & 5" 
Tweeter, 25 watt /20 -17500 

et 13 lbs pecial P25C0. . $23.75 
12" Coaxial PM & 31/2" 
Tweeter, 12 watt /45-15000 
cy shpg wet 8 Iba 'TAB" 

SPECIAL P12110 ......... .. ..$12.25 
8" Coaxial PM & 21/2" Tweeter, 8 watt/70- 
1500(1 cy, Ideal for Home Hi -F1 TV, Radio 
A Phono Replacement Special PBCO 58.95 

ELECTROLYTIC CONDENSER KIT 

TUBE SPECIALS 

39¢ I I 

25 0 et 
VALUES r 

lots f 15 
Here is handy assortment of 15 conden- 
sers for the servicenlan. Only $3.79 

ADJUST -A -VOLT 
Standard Elect (Staco) Variable Voltage Transformer 

TYPE 20/0.135V/3 Amp /N 
$11.98 

TYPE 116Ú/0.135V /7.5ÁN 
$16.98 

TYPE 116 Specs 116U & 
Cased /N $21.98 
TYPE 1126/0- 135V/15 
Amp /Cased /N $43.98 
TYPE 1226/0- 270V/9 Amp/ 
Cased /N ...$43.98 
GR 50A VARIAC /0 -135V /45Amp /LN$112.00 
GR SOB VARIAC /0 -270V /31 Amp /L1( $112.00 
STACO LRL-5 /METERED /140V /5A/ 
0.5KW /N $41.50 
STACO PAL -7 /METERED /135V/7.5A/ 
1KW /N ... ... ... $40.50 

Industrials Write For. Quantity Prices 
RHEOSTAT SALE 

2 ohm 50W Model J..2.25; 5 for 10.00 
6 ohm 25W Model LH ..1.49 2 for 2.49 

20 ohm 50W Model J ...1.98 2 for 3.50 
60 ohm 50W w /knob ....2.25 2 for 3.98 

100 ohm 50W Model K ...1.98 2 for 3.50 
300 ohm 225W Model P...2.98 2 for 5.00 
350. 500. 5000 ohm Slotted shaft. 

25 watt 794; 3 for 2.00 

New Jersey Television Supply 

866A KIT and 
XFORMER 

2 Tubes, Sekts, xmfr, 
1150U/eye Inpt. outpt 
2.5vct / 10A / 
Hiving $4.98 
DIODE PROBE TUBE 
Unexcelled for No -Loss 
VHF testing. Ultra. 

itive subminia- 
ture-envelope. .New. 

w /data VR92 250; 5 for $1. 

ONE YEAR GTD PICTURE TUBES 
7JP4 $17.95 
10BP4 10.00 
12" Glans 12.00 
14^ Rectangular 14.00 
16" Glass 16.00 
17^ Rectangular 17.00 
19" Round 19.00 
20^ Rectangular 20.00 
21 R ta gut 21.00 
24^ Hytron 74.95 
27" Hytron 89.95 
Send your dud prepaid only, and "TAB" 
will ship one year guaranteed Picture Tubes 
at above prices. No dud return required for 
7 ", 24", 27" tubes- Prices based on $1.00 
per 

ugh inM al or Electrostatic 
tubes add 

TUBES 
0A2 88 0A3 /VR7S ... 1.04 082 . 1.37 083 /VR90 .. .96 
083/V8105 .92 

3 /VRI50 .92 183/8036 .. .80 
1 IL4 .48 1L0 1.35 ILDS .98 
11)15 .78 
1PS .78 
1U4 .52 
1U5 .54 
1 %26 .98 2Á4G 1.18 
2X2 .42 2X28 1.53 
SROGY 1.20 SR4GYW,,, 1.75 
574 1.48 
5Ú4G .55 
6ÁC77 .80 
GAGS 71 6ÁG7 1.14 
6AH6 1.40 
OAR 3.77 
6ÁN3 77 BAKE) .92 
6ÁL5 .48 
BAL7GT .98 
BANS 2.90 
6ÁQ5 .52 

FroT 
Up Tube 
paid) 

90 
6Á06 .81 
6AQ7GT 1.29 
BARB 2.98 6855 .79 
6856 2.22 
6/1570 3.48 
BA7E) 54 6AUSGT 1.10 
6AÚ6 ,. .56 
6AV5GT .98 
6AV6 .49 6A%4/6Ú4 .74 
6840 1.18 
6BA6 .34 
6BÁ7 1.09 
6BC5 .63 
6887 1.23 
681)6 .83 
8BE8 .34 
6805 98 
66G6ß 1.58 
6BH8 .63 
6816 ,89 
BBK7 1.56 88.707 1.19 
6BN7 1.98 
65Q7GT 1.20 
6 
6C4 

1.65 
884 .52 
6C5 .68 
6CB6 .59 
604 2,70 
6F6GT .79 

This Special List 
Orders At Our 

Within Continents 
Day Gtd. When order 

6X6 .60 
6J4 6.66 
6J5 .54 
BJB .58 
617 .72 
6K6 .54 
687 .58 
6K4Á - 3.65 
6K6GT .54 
616 1.48 
6L6G 1.08 
6L6GA 1.08 
6.80ÁY 1.98 
65Á707 .66 
65C7 .90 
6505 .78 
6507 .73 
65G7 .64 
65H7 .61 
6517 55 
6SK7GT 56 
6SL7GT .64 
65N7GT ... .68 
65Q]GT .62 
BSR7 .62 
6557 .96 
674 .96 
6U4 .94 
6U6 -9g 
6V6 139 
6V6GT 59 6W4GT .52 
6X4 .49 

We Ship 510.00 and 
Expense (Post- 

Limits of U.S.A. 
ng mention 1R! 

6X5 .54 
6766 68 7A8 .66 
7C7 746., 7F7 
7F8 1.24 
7N7 .72 
7N7 .92 
7V7 1.06 
774 .68 
12AM7GT 1.45 
12AL5 .54 
12AT6 .54 
12AUG .72 
12AÚ7 .69 
12AV6 .52 
12ÁV7 96 
12AX7 1.98 12ÁY7 1.89 
12BA8 .59 
12BÁ7 ,94 
1281)6 .59 
128EB .59 
12BH .25 
1208 1.29 
1288 ,62 
12H6 .64 
1215 .52 
12K8 68 
12Q7GT .55 
12SA7GT .68 

I.oe 
1250707 84 
12sG7 :6o 
125X] .63 
1251707 .54 
1251(7 .66 
12SL7GT .82 
125N70T .68 
125Q7GT .54 
19806 1.98 
19V$ 1.98 
2580611T .98 25L6GT .58 
2SZ5 .78 
25Z6GT .58 

39áe 
1.94 

2 
35L6 .58 
35Z5G7 .54 
45Z3 .88 
50A5 .76 
SOBS .54 
5085 .. .54 
SOL6GT .62 
RK61 /XFG1 2.65 
80 .58 
81 1.38 
83 1.12 
83V 1.22 
84 /6Z4 .62 117./X707. 1.98 
117Z6GT .96 
CK502AX . 1.49 
CK503AX . 1.49 
CKSOSAX 1.79 
CKSI2AX . 1.45 
CKS31DX . 1.89 
CK532DX . 1.89 
CK533AX 1.29 

8K534Á% 
CK536A)( 
CK538DX 
CK539DX 
CK543DX 
CK5440X 
CK546DX 
CKS71AX 
CK1005 .. 
2050 
CK5672 
8X5878 
5687 
CK5702 
CK5703 

1N31Ä 
Diodes 

1N238 .... 
1X22 
1N23Á 
1N23B 
1X25 
11426 
1X27 
1X34 
1N34Á 
1N35 
1N38Á 
15141 
1X42 
1X45 
1N46 
1X48 
1X48 
1951 
1X54 
INGO 
1N63 /K63 
1X69 

.99 

.99 
98 

, 2.19 
.99 

. .99 

. 1.99 

. 2.49 

. .68 
1.48 

. 1.20 
1.26 
3.74 
2.90 

. 1.29 

1.55 
1.92 
1.22 

1.98 
2.22 
4.98 
8.75 
1.55 
.64 
.90 

1.65 
1.29 
8.95 
16.95 1.5 

.69 
4.00 
.53 
.45 
.78 
.60 

. 2.49 
.98 

OIL CONDENSER 
SPECIAL 

10 MFD $1.75 ea 
600 VDC Iota CtI 3 
Case dimensions, not including 
insulators 41 /aH x 35/4W x 1//4"D 
Smaller Quantities, special $1.98 

INFRARED SNOOPERSCOPE 
SEE -IN -DARK TUBE 

Image Converter Tube H¡Seositivity sim- 
plified design 2" dia. Willemite s 
data At tube, ea. 57.98; 2 for $13.98 

SNOOPERSCOPE PWR SUPPLY 
1800VDC /35MA, Using Doubler Crkt. Trans- 
former, Rectifiers. Sockets, Resistors, Ca- 
pacitors and Diagram 56.00 

CONDENSER SPECIAL 

2 MFD 
1000 VDC 
330 VAC 

"CD" MFGR Lot. of 10 
Smaller Quantities. each..49e: 3 for 51.25 

2MFD 600VDC Porcelain Insulators ith 
Adjustable Mounting Clamp ...3 for $1.50 

OIL CONDENSERS 
WAREHOUSE CLEARANCE SALE 

RECTANGULAR CASE 
.5MFD 1500VDC 95e: 2 for $1.50 
5MFD 60OVDC 1 50: 3 for 4.00 

IOMFD 800VDC 1 98; 2 for 3.50 
3MFD 330VAC 1000VDC.9e: 3 for 1.20 

2x2MFD 800VDC /VIT "Q" 1.25; 2 for 2.00 BATHTUB SIDE TERMINALS 
1MFD 600VDC 39e; 3 for 1.00 
4MFD 50VDC 5001 5 for 2.00 .1MFD 2000VDC 1 05: 5 for 4.50 

250 

CLOCK RADIO 
WAKE VP TO MUSIC 

Just net the dial. & radio 
a loatirally turns n . Beau- tiful n 

plastic cabinet. 
MAROON OR IVORY 

Powerful tube design. "TAB" SPECIAL Prepaid $20.98 
Same Less Clock $18.98 

PRECISION RESISTORS 
2 MILLION IN STOCK 

GUARANTEED 1a/ TOLERANCE 
ORDER ANY VALUE YOU NEED 

42 to 970K OHM 350: 10 for 53.29 
1 MEG A UP 700; 10 for $6.49 

FILAMENT TRANS. 
2.5V /2A H 796; 2 for $1.49: 10 for.$6.49 
2.5VCT /10A 12.5KVINS KENYON.. 6.98 6.3V /2AMP 

$1 
$1.08; 2 for $1.98 2.5VCT/ 10A 5KVINS .. ... ... 3.59 7.5VCT /12A CSD ICENYON 15 KVINS .10.95 24V /1.25A CSD (a 51.98. Two for.. 3.49 2X12V/2A or24V/2Aa53.89. Two for 6.98 

TRANSFORMERS 
All 115 V 60 Cyc Input TV. & CR pwr 
VOLTS 

up to 
OLTS to 20 KV 2 w /(uadrunler 
kt.) AI.1. tubes. PI, & F11. w dos 

300 VDC /275 Ma FUII.Waver 8.4V 10.3A. 5 .4V /8A. 2.5V/3A Hvpersll 
Core. Oil Impreg. $6.49; Two far..$11.98 1000VCT /45MA, 795VCr /ROMA. 360VCT/ 55MA 3X5V /3A, 6.3VCT /1A, 8.3VCT /.3A CSD HVINS CAN BE USED 2X RATING RAYTHEON 11YPERSIL CORE $ 4.98 95OVCT /IO0 MA, 5V /2.5A. 5V /SA. 45V/1A, 10V /1.5A WESTERN ELECT S 5.49 900V /35MA, 2X2.5V/2A, XCI.ENT 1800V 
-'11f ER TWO 2X2 FIL WNDGS . 5 2.25 
850VCT/148MA, 5V /3A. 6.3V /SA. 6.3V/3A 56.49 84OVCT'11OMA, A 530VCT /21MA, 2X5V/ 3A.6.3VCT /I A. 6.3VCT /.3A § 3.45 800VCT /1SOMA STANCOR $5.98; 3 for $15 778VCT /200MA, 5V /3A, 8.3VCT /5A $5.98 76OVCT /25OMA, 5V /6A. 12.6V/5.5A 3 7.99 770VCT /20OMA, 5V /6A. 12.ßV /5.5A$ 6.95 770V /2.5MA, 2.5V/3A. HVINS HMSLD In- rlmles FILTER PARTS 4 /scope 5 3.69 700VC7 /120MA. 2X6.3V /3A. 6.37/1A Price . .$3.98; Two for 3 7.25 68OVCT /200MA, 5V/3.5A. 6.3V /4A. 
7RV /1A $4.39:3 for $1, 600VCT /SOMA, 6V /3A. 6V/1.5A 5V /IA 

$2.49. 2 for $4.50 42OVCT /9OMA. 6.3V/1.9A. (V /INPUTS 6. 
12. 24. 115VDC& 115 & 230 VAC 10S 1.49 

FILTER CHOKES 
12H7/80ma /H'Sld /3KVIns 2.25 
1095 / 

1 25ma /llTC /Cad/ 
H'81d /1Kvins . , 1.98 50Hv - i 05ma -('sd 4-11 Ski 2.89 

20 Hy /30Oma or 15HY /40Oma/ 
12KVtne , 8.95 

13.5í1y I amp 17 Kvins Raytheon. -39.95 
6 H5 /175ma. 250 ohm.. .1.49; 2 for 2.49 
12 Fiv /300ma. Hmsid 5KVIns 4.95 
111 H,v /RSma 550 ohm ....950; 2 for 1.69 
'3- Hv /4Uma IJ'rC Hi "Q" .95e: 2 for $1.39 

YOU , WHILE 
PICK LG THEY 
THEM 

LOTS OF 107 
LAST 

Your selection of 10 at 596 each or 
smaller quantity at indicated prices. 

ELECTROLYTIC CONDENSERS 
2X 20MFD /450VUC .69e: 3 for $1.90 
3X 15MFD /450VDC..98e: 3 for 2.Sn 
3X 2OMFD /400VDC.. 79e: 2 for 1.29 
25MFD /450VDC 690: 3 for 1.95 
20MF /450V &20MF /25V ..3 for 1.93 
50 mf /35ovdc FP 5 for 1.00 
30 -15.10 rnf /250vdc 5 for 1.00 
30- 2320mf/450.25vde 3 for 1.00 

STORAGE BATTERIES 
36 Volt WILLARD Mini -BRAND NEW: 5 01 
Designed Portable Equip Models .98t i 4 for 53 
(4) 36V Batteries w /acid .........$3.30 
2V /20A11 Willard PLUS 2V. Vibrator. 2.98 
2V /20AM w /vib & acid 3.59 
.a -BAH Wield NT6 /BB214U 2.98 

6V /6AH Battery w /acid 3.25 
6V /40AH Battery 6.98 
6V /40A14 Battery w /acid 9.25 

We ship arid in bottles. R exp only 
TAB PHOTOFLASH LAMPS 

"Tab" W -See. 
Ne. Replaces Max. Each 

115W SPRG /FA104 150 $5.98 
No. 1 AMGLO 5804X 100 10.98 
23ST GE FT 210 200 9.98? 
VA SYLV. 4330 200 9.98 
22ST FT 110 200 9.98 
V4X4 X400 200 10.98 
DX SPRGFA100 150 9.00 

100 WATT SEC PHOTOFLASH KIT 
Includes DX Flash Lamp Rated 
150 Watt Sec. Flash Lamp 
Holder A 8" Reflector & Cable, 
Power Transf & 'CD" Con- 
densers (2) 525 MFD /451/V/ 
100 Watt Sec. Resistors, Ca- 
pacitors, Rectifiers & Sockets 

$34.98 100 Watt See Condenser Bank .72MFD/ 
181)0V per unit. 85 units equals 61.2MFD/ 
525MFD/ 

seconds .......SPECIAL 
450V "CD'' condenser $8.00 

BúA'S "TAB BUYT'S 
Dept. 1 RE 111 LIBERTY STREET, NEW YORK 6, N. Y., U.S.A. 

144 
on 

DC POWER SUPPLY 
O to 12 VDC/2 Amp. Va- 
riable DC sUpPly. u . 

cased and completely 
bulls -inpt. 1155/60 cy. 
Usable LAB supply, fila- 
ment D. C. plating bat 
tee) charging, model rail 
road, includes voltage or 
speed control and center 
off reversing. Ideal for two "HO" loco- 
motives Prepaid USA. $10.95; 2 for $20.00 

FEDERAL "ITT" SELENIUM 
BATTERY CHARGER RECTIFIER 

10 -0 -10V (CT) 100 Amp., fan cooled. Re- 
place your old inefficient sulfide ectifier 
w.new selenium type. SPECIAL.. *$11.98 

SELENIUM RECTIFIERS 
1/a WAVE 

FOR RADIO & TV 
Current Lis! "TAB" 

(Goof.) Price Price 
GSMA Q13OV $1.50 $0.59 75MA @ 130V 1.85 .69 100MA N 130V 2.05 .79 

150MA 130V 2.25 .99 200MA N 130V 3.15 1.39 
300MA @ 130V 3.30 1.49 
400MA 130V 4.25 1.89 
500MA C 130V 4.40 1.98 
230MA@ 18V 1.40 .59 

1II For 
56.48 

7.58 
8.68 

10.78 
14.98 
15.98 
20.38 
21.28 

5.98 
RECTIFIER XFMRS 

Primary 115V 60 Cye 
Secondary 0. 9.12.18- 24 -36V 
Amp S 8.75 la Amp $16.75 

24 Amp $35.75 
18 Volt. 2 AMPS S 1.98 

RECTIFIER CHOKES 
4 Amp .07 Hy .8 Ohm $7.95 

12 Amp .01 Hy .1 Ohm 14.95 
24 Amp .004 Hy .025 Ohm 29.95 

SELENIUM RECTIFIERS 
FULL WAVE BRIDGE 

We ap(Kisliee In Rectifiers, Power supplies 
tr1 eneelOcetlons. Immediate delivery. 
Current 18/14 36/28 54/40 130/100 
Wet.) Volta Volta Volta Volta 
1AMP 1.35 2.15 3.70 8.50 RAMP 2.20 3.80 5.40 10.50 
4AMP 4.25 7.95 12.95 25.25 
DAMP 4.75 9.00 13.30 33.00 IOAM 6.75 12.75 20.00 44.95 12AM 8.50 18.25 25.50 49.00 

2OAMP 13.25 25.50 39.00 87.50 24AM 16.25 32.50 45.00 95.00 
Rectifier & Transformer 

115V /60 cy inputs. 
up to 14DVC at 12 amps $ 19.98 
up to 28VDC at 4 amps 14.98 
up to 28VDC at 12 amps 29.98 
up to 28VDC at 24 amps 59.95 
up to 28VDC at 50 amps 127.00 

TV 8 COAX CABLE 
300 Ohm Twines. Heavy duty 85 mil all copper TV lead In 
1Ó0O foot 

re 

f feet 
511.95 

RG59U 73 ohm TV Coax Cable 
MFGRD to rigid UHF sped. 
SPECIAL, 500 fee0 

feet 54 5t 
523 00 

TELEVISION ANTENNA 
VEE 

eeCONIg 
Broad re- don, all channel, power- ful for fringe areas. .$8.95 58l 

DIPOLE 
channel. 

Hl low 
antennas. 
construction 

bonnet, tardy 
$4.95 TV CONICAL ANTENNA All Channel, Sturdy 

]Welds 8 lame, & 100 ft. TS 
Sturdy 

5.2. 4V Ant. All Channel, Sturdy Cnns. WIND Clamps & ft. 
All 

nCh .49 WINDOW CONICAL ANT. Al Channel, 995 
Coast. Mounts outside window ......53.95 
D FOOT Interlocking Mast Sections, Hvy Duty. rustpro of 2 for 1.9: 10 for 57 

CRYSTAL DIODES 
IN23B Sylvania $1.89 
Lead Jacketed 4 Boxed. Lots of 10 Smaller Quantity, Unit Price $2.25 
1N21 85e; 6 for 5 4.00 1N21Á $1.55; 5 for S 7.00 1N210 $2.89; 4 for $10.00 1X27 $1.55; 5 for $ 7.00 1X6 690; 5 for § 3.25 

HI -FI POWER SUPPLY 
SOLA constant voltage Power transformer. mounted on 
chalets with (2) octal rectifier 
sockets. 

NEW MFGRD BY DUMONT 
Furnishes 4 12.6V25OMA to l 1 filter system. 2.8VCT/6 Amp 
or 2X 6.3V/8 Amp (common 

With 
and 

filter 
5V/6 

condensers.E choke 
REGULATED 

rectifier tubes $18.98 
EICO TEST EQUIPMENT 

Kit Built 
Stock 2 Type prise Price ce 
221 VTVM $39.95 $49.95 
315 Sig Gen 23.95 59.95 
322 Sig Gen 23.95 34.95 
360 Gen 31.95 49.95 
377 Gen 31.95 49.95 
425 Scope 7" 44.95 79.95 
470 Scope 7^ 79.95 318.95 
566 VOM 34.95 49.95 
625 Tb d 49.95 
117 

In 
Resist Decade 
tl strials& Schools Write Oty Price 

REPAIR KIT #873 l All the tools needed for on 
the spot epair Job. In- 
cludes (4) interchangeable 
screw driver blades and 
handle. electricians pliers. 
adiustahle wrench. lone 
nose pliers and wrap 
around case. Tempered 
tool steel ...... ..52.6s 6 Model 3701 6 screw driv- 

e from 12" down, all tempered tool 
steel, magnetized, hammer -proof amber 
handles. Specie ..... .. ....986 
My Buddy 8 pes. kit. 151 interchangeable 
screw driver bra tes and handle. 3 ft. steel 
tane rule. diagonal cutter and case ..$1.79 

WAREHOUSE CLEARANCE 
Antenna Mast Sections M549 & MS50 
es/36" ........ 2 at 49f; 25 at S3 
Veeder Root Root 3 dtget 85f; 3 for $2 
RF Choke 21/2MH /3005íA 296; 10 for $2 
RF Choke 20MH /200MA 39e; 6 for $2 
Band Pass Filters f30. 90, 150 eye: 2 for $3 

NEW YORK CITY SERVICEMEN 
FREE; 2 Subway Tokens with any $5.00 
Purchase from our Store. 

Money Back Guarantee (Cost of 
Mdse. Only) S5 Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges or 25% 
Dep. Tubes Gtd. via R -Exp. only. 
Prices subject to Change Without 
Notice. Phone Rector 2-6245. 

CABLE: "TABPARTS" 

RADIO -ELECTRONICS 

PRINTED IN THE D. S. A. BY THE CURIO PRESS, INC. 

www.americanradiohistory.com
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TECNNOTES 

WESTINGHOUSE ABC CIRCUIT 
A handy incandescent light source is 

necessary when adjusting the a.b.c. 
(automatic brightness control) circuit 
on the Westinghouse V2233 -4 TV chas- 
sis. Furthermore, you must be able to 
turn this light on and off at intervals 
to see if the control is working as it 
should. The a.b.c. adjustment control is 
on the rear of the chassis. This makes 
it inconvenient to turn the light on and 
off as needed. 

This little gadget is a great help in 
adjusting the control and it will serve 
a lot of steps if you service many of 
these sets. The unit consists of a 6 -inch 
length of line cord with a small push 
or rotary switch in the center of one 
lead, a male interlock plug on one end, 
and a female line plug on the other. 

Set up a small table or bridge lamp 
about 5 feet in front of the receiver - 
you can probably borrow one from the 
set owner. Plug its cord into the female 
plug of your adapter and then plug the 
male interlock into your cheater cord. 
This puts the light switch at your 
fingertips. 

MALE INTERLOCK = SWITCH 

:111 

FEMALE PLUG 

Follow these steps when adjusting 
the controls: 

1. Set the ABC switch on the back of 
the chassis to OFF. 

2. Adjust the brightness and picture 
controls for normal picture contrast 
under normal operating conditions. Do 
not block or obscure the phototube 
while making these adjustments. 

3. Move the ABC switch to ON. Turn 
on the lamp and make sure that its 
rays illuminate the front of the set. 

4. Start with the ABC control in its 
counterclockwise position. Rotate it 
slowly clockwise while switching the 
lamp on and off until you find the set- 
ting where brightness and contrast vary 
in proportion to changes in lighting. 
H. L. Matsinger END 

"I use that 
eye on my tools" 

JANUARY, 1954 

one to keep an 

DAVIS ELECTRONICS 
CHALLENGES 
THE TV ANTENNA 
MANUFACTURING INDUSTRY 

AN OPEN LETTER: 
"In the interest of PROTECTING Electronics 
TV Dealers from the huckster practices of 
releasing sales propaganda disguised as 
`technical information' WE CHALLENGE THE 
INDUSTRY TO SET UP STANDARDS. 

"We believe that all technical informa- 
tion released to the trade should have 
the dignity which the phrase `technical 
information' implies ... This technical in- 
formation should come from RECOGNIZED 
INDEPENDENT RESEARCH and /or TESTING 
LABORATORIES to insure its accuracy :' 

Jack Moore, 2/ °l -- Sales Manager 

DAVIS ELECTRONICS DIDN'T WAIT 
We foresaw what was, and is, happening in the TV Antenna Industry. We now pro- 
vide the Dealer with facts -not fiction. 

Securing the actual "technical information" was a long and costly process, but we 
knew how valuable it would be for you to have. 

We invite comparison with any other TV antenna that is tested by a compe- 
tent testing research institution. 

TO BACK UP OUR CONVICTIONS, DAVIS SUPER -VISION ANTENNAS ARE SOLD WITH A 

DEALER NET PRICE MONEY -BACK GUARANTEE "to perform to the dealers' satisfaction:' 

Trade Mark Reg. (First use) 

WE HAVE PROTECTED DEALERS: We pro- 
vide Dealers with FACTS about the Unexcelled 
Performance of the Davis Super- Vision All -Chan- 

nel VHF Antenna. This is contained in a NEW 
CATALOG FOLDER & TECHNICAL BULLETIN 

-and if you want to give your customers the 

finest television reception, write for your copy. 

BUILT BY AMERICA'S FASTEST GROWING ANTENNA MANUFACTURER 

Copyright 1953 

SOUND POWERED HEAD 
AND CHEST SET 

Navy Type -No Batteries Required- 1 

Ideal for TV Antenna Installations J`> 
and many other uses. 20 Ft. Cord. l YS 
Used 
Tested: $5.59 EA. .1' 

TELEPHONE WIRE FOR THE ABOVE 
COMBAT TYPE -2 Cond. Twisted, Rubber Covered, 

Medium Weight. W -130 @ .014 per Ft. 

FIELD 
a 

Cond. Weather- 4.75 o f. Hevy Duty, 
-525 

F Roll $ 
COPPER WELD WIRE- Weatherproofed. 2 Cond. 
Solid. 1200 Ft. Roll, $10.00. Per Ft. @ ,016 per Ft. 

FREE CATALOG 
JUST OFF THE PRESS -OUR NEW 

SURPLUS CATALOG! SEND FOR YOUR COPY! 

ATTN.: TELEVISION FRINGE AREAS 
AIRCRAFT GUY CABLE -3/32" 7 x 7 Strand, 
Weatherproofed, Galvanized, Preformed -920 
Ib. Test. This cable has been tested and proven 
in many fringe areas over many years -millions 
of feet in use. PRICES: 41/24 per Ft. -1000 Ft. @ 
44 per Ft.-5000 Ft. @ 31/24 per Ft. 

AERIAL WIRE -Phosphorus Bronze #I6 Strand- 
ed, 200 lb. test. Weatherproof, 150 Feet $1.50 
on Reel. RL -3 with Clips 

JANUARY, 1954 

$1.00 SPECIAL: 
100 Asst. CARBON RESISTORS- ' / -' /s & 1 Watt 

. $1.00! If ordering this Special only -add 254 for 
postage and handling charges! 

COAXIAL CABLES: 
RG4/111 G-8 U. Prices: Ihto 100 ft. 

size 
@ 84 

per ft, -100 to 500 ft. @ 7,/0 per ft. -500 to 1000 ft. 
@ 74 per ft. -1000 ft. Rolls @ 6'/4 per ft. 
RG- 34/U -71 ohms. 145 ft. length $15.00 

Address Dept. RE Minimum Order $5.00 
Prices F.0 B., Lima. O. 25 °á Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 SOUTH MAIN ST. LIMA, OHIO 

DAVIS ELECTRONICS 
30X 1247, Burbank, California 

SIRS: RUSH INFORMATION TO ME AS 'CHECKED: 

Send Complete Information and Technical 
Data on New SUPER -VISION ANTENNA. 

Send Name and Address of NEAREST JOBBER. 

Name 

Street 

City State 

i 

PLEASE MENTION 
RADIO -ELECTRONICS 

WHEN ANSWERING ADVERTISEMENTS 

Just Oat! PRACTICAL 

REFERENCE BOOK ON 

Every Radio -TV Serviceman 
and Technician Needs It 

Includes complete "how - 
to-do-it" wiring data on 
the use of Transistors in 
TV, Radio, Photo Cell Re- 
lays, Hearing Aids, Am- 
plifiers, Oscillators. You 
learn how to install, test 
and service transistorized 
equipment. Contains the 
latest, practical informa- 
tion about this revolutionary 
new electronic development! 

SEND NO MONEY! Just mall coupon. On delivery pay 
postman introductory price of Just $1.50. plus C.O.D. fee 
and postage. Or save postage by sending $1.50 with coupon 
now. Sold on 7 -day money -back guarantee. Re first with the 
Picot "know -how" Order vonr 'transistor honk TODAY! 

RUSH THIS INTRODUCTORY OFFER COUPON 

L 

COYNE ELECTRICAL & TV -RADIO SCHOOL 
500 S. Paulina St., Dept. 14 -T2, Chicago 12, III. 
YES! Rush your new hook: "TRANSISTORS & 
THEIR APPLICATIONS ", at $1.50 plus C.O.D. and 
Postage, on 7 -day trial. 

Name 

Address 

City State 
D Check here if you are enclosing $1.10. We pay 

postage. 7 -Day Money Back Guarantee. J 

www.americanradiohistory.com

www.americanradiohistory.com


182 

"Save with confidence" 
The Lowest Priced Kits on the Market 

LOWEST PRICED SIGNAL 
GENERATOR, BROADCAST BAND 
New simplified circuit provides the follow- 
ing switch tuned, tone modulated fre- 
quencies: 
I. 455 N.C. -Intermediate I.F. frequency 
2. 1500 K.C. -High frequency of Broadcast 

Band 
3. 600 N.C. -Low frequency of Broadcast 

Band 
4. Audio tone -for audio amplifier trouble 

shooting 
5. An attenuator control is included for ad- 

justment of the output signal strength 
Housed in small black bakelite cabinet size 
6 "x6 "x3 /z ". Can be useful for s 
alignment of all Broadcast 7e95 
Band radio receivers. Completely w fired. 

INTRODUCTORY OFFER 
Deduct $1.00 if ordered with Kit Sri or #2 

5 TUBE AC -DC SUPERHET KIT 
Kit #I -Five Tube superheterodyne kit, 
A.C.-D.C. contains all components re- 
quired to construct this latest design, 
highly sensitive superheterodyne broad- 
cast receiver, complete with black 
bakelite cabinet (excludes 
wire and solder) ....Only Y 95 
Kit of 5 tubes (12AT6, I2BA6, 
12BE6, 35W4, SOCS). Only $3.25. 

D 1273 
INSULATED RESISTOR KIT 

Contains 100 resistors 1/3 1/2, I & 2 
watts from 5/ to 20% tolerance. 
Housed in a transparent plan- $1.65 tic box. Price complete U 

D 1278 PAPER TUBULAR 
BY -PASS CONDENSER KIT 

Contains 50 by -pass condensers rang- 
ing in capacity from .005 mfd. to .5 
mfd. and at voltages from 200 to 1600, 
housed in a plastic transparent cabinet, 
size 7" x 31/2" a 11 /e ". Price $2.95 per kit. 

6 -TUBE RADIO KIT 
Kit #2 -A low- priced 6 TUBE KIT de- 
signed for high sensitivity, excellent 
selectivity and good tone quality. Uses 
25L6, 25Z6, 6SQ7, 6SA7, 6SK7, 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 
only (less tubes and cabinet) 
Matched set of six tubes 
for kit 

$6.95 

$3.25 

PHONO OSCILLATOR 
Not a Kif! 

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 $ 95 tubes) 2 
With Complete Set of Tubes ...S3.95 

D 
1910 

SUPERSENSITIVE TWO STATION 
INTERCOMMUNICATION SYSTEM, 

The unit is suitable for use in home, 
office, factory, nursery or sick room. 
So sensitive it will pick up a baby's 
cry at a reasonable distance. Operates 
from 115 volts AC /DC. Both stations 
housed in compact plastic cabinets 
(6 "x6 "x31 /1 "), and requires only 2 wires 
to connect. Furnished with 50 ft. of 
twin conductor wire. Price $16.95 

D 1279 

DISC CONDENSER KIT 
Contains an assortment of 50 Erie type 
disc ceramicons, includes the follow- 
ing capacities 001, 2 x .001, .0015, 
2 x .0015, 2 x .004, .0047, .005, 2 x .005, 
.01, 2 x .01 and 10 assorted printed 
circuited capacitors, housed in a trans- 
parent plastic box. Price $2.95 per kit. 

Electronic Code 
Practice Oscillator 

& Blinker Kit 
AC /DC or 

Battery Operated! 
Kit #3 -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 warmup time - 
ready to operate 
instantly. 
Simple and safe to 
operate. 
Operates anywhere - 
with AC or DC 
power, or from a 90 
volt Miniature Bat- 
tery. 
Learn Blinker Code 
with flashing light. 
Blinker con be used 
as signaling device. 
International Morse 
Code included. 
Kit $1.95 Assem -$2.95 
each bled 

3 -TUBE PHONO 
AMPLIFIER 

Not a Kill 
An assembled unit 
ready for installation 
using tone and vol- 
ume control and six 
feet of rubber cord 
(Not including Tubes) 

$295 
With CoT te 9 
Set of ubes 

mple 
.. 

$3' 95 

D 1274 
PRECISION RESISTOR 

KIT 
This kit consists of 50 
t / WIlkor carboelm re- 
sistor. of 50 different 
ohmages, housed In a 
transparent plastic box. 
These can be combined 
In - lee or parallel to 
produce almost any de- 

red ohmage. Each re- 
sistor retails at about 
.85. Price for kit 52.45. 
Terms: All m rchandise 
shipped F.O.B. New 
York City, prices r 
subject to change with- 
out notice. Include 20 ̂ 'r 
deposit for C.O.D.'S. 

WRITE FOR NEW 
CATALOG -Free! 

154 Greenwich St. 

EDLIE Electronics DI 9 -3143 
New York 6, N. Y. 

EASY TO LEARN CODE 
It is easy to learn or Increase speed 
with an instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes for beginner's alphabet 
to typical messages on all subjects. 
Speed ranees 5 to 40 WPM. Always 
ready -no QRM, 

ENDORSED BY THOUSANDS! 
The lnetructograph Code Teacher 
literally takes the place of an oper- 
ator- instructor nd enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 

acquired the code" with the Inatructograph System. Write today for convenient rental and purchase plane. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC, Chicago 40. III. 

Finds Intermittent 
Condensers Instantly 

NET 
Pros- probe's sliding tip 
with variable resistance 
prevents condenser 
healing. Tests with 
power on. Requires 
no adjustment. Stops 
guesswork. Saves 
time. Convenient 
probe size (71 /a" long). 
Saris /action guaranteed. 

See Your Dist. or Order Direct 

PRES -PROBE CO. 
4034 N. Sixth St., Milwaukee 12, Wisc. 

BAKELITE TUBING .... 12" Lengths 
Type O.D. Wall Per Ft. Natural 3/8" 3/32^ $0.25 Natural 1/2" 1/16" .29 Natural 5/8" 5/32" .35 Black 3/4" 7/32" .45 Black 

1 -1/4" 1/2^ .59 Black 1 -3 /0" 1/16" .49 Black l -1/2" 1 /2" .98 Natural 2" 1 /10" .39 Natural 3" 1 /8" 1.15 Natural 3-1 / 4" 1/16" .69 
60 MIN. TIMING SWITCH & BELL . . . adjusts 12 to t hour. 3" c lib. face (12 sec. ivisions). S.P. SA /115V. contacts- Closed during timing. Bell signals end. Spring wound. 11/4" ptr. knot, 2" deep... $2.49 i32 P.E. MAGNET WIRE.. 12 os. spool 981, 6 /5.00 115V. THERMOSTAT . SPST LOA. contacts norm. Clnncd. Opens at 115 °F. O.D. s 35 /4 ".. 98 IMMERSION HEATER. .27V., 54W, 5/s" x 265" .49 "OUNCER" TRANSFORMERS..'S.B. Carbon Mike Input ..... .98 OUTPUTS matching .SOLO, 5065 te. .98 NI -FI CRYSTAL HAND MIKE 

. 

moulded black bake - lite vas 51/2 rt. cable .. .. .. ..3.95 HAND MIKE CASE only -as above (2 I.D.) ea 49e 
12/5.00 PERMEABILITY TUNER . . . STD. BROADCAST .98 . 

j... ```,,,,,,-571 
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! SUPER S S S 
SAVINGS ! I 
With the NEW 

"JUMBO 
RADIO - 

ELECTRONIC 
PARTS KIT "... 
Chock -full of 
C O I L S, CONTROLS. 
S SITORS.SCON- jf DENSERS. WIRE. 
S O C K E T S. 
PHOTOFACTS. 
TV PARTS A 
DIAGRAMS PLUS 
MUCH, MUCH 

$ V `' MORE 95 $ µShpg. 

Ió.!20 

HEARING AID AMPLIFIER CHASSIS (2 tube) MAKE A REAL VEST POCKET RADIO or AMPLIFIER (t/ - s "^ ) adding only simple tuner A phone. WITH SCHEMATICS FOR 2 or 3 TUBE SET. Less tubes & its $2.49 SET OF 2 SUB -MIN. TUBES for above 2.98 HEAR AID BONE CONDUCTOR RCVR (1/2" x 54" x 
t I o ") . . Excel. for MUSICAL CONTACT MIKE, DETECTOPHONE. I nw impedance magnetic type 1.98 115V. AC ELECTROMAGNET . . . 6 oz. pull. cont. dub, 0.11. 1" r/" .. .ea 986 6/5.00 T -44A MAGNETIC MIKE complete. orig. carton .98 19 FT. WHIP ANTENNA.. .6 screw secte...... 3.49 RADIO HARDWARE TREASURE . FULL LB. CAN of: Nuts, Screws, Washers. bugs, tc...ea 896 3 lbs. /2,49 MOULDED BAKELITE CONDENSERS . . 50mmf to fd. 200 -600V. Micamold. 50 asstd $1.98 100/2.98 CARBON RESISTORS, i a -2 watt. 100 assttl .. .1.98 ROTARY SELECTOR SWITCHES . . Incl. multi -deck. All with 13 shafts. kit of 6 asstd. 1 75 
"DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" Min. ardor .53.00. 20 3 deposit reg. on all C.O.D.'n. Full remittance with foreign orders. Please add suf- ficient postage -excess refunded. 

RADIO CORP. Lt. NE 67 Dey Street 
New York 7. N. Y 

New! All Latest Developments 
UHF ... Transistors .. . Color! 

TELEVISION 

jjjt"jl, SERVICING 
All New! 2nd 

Revised Edition 

TRANSISTORS 

COLOR 
UHF and LATEST 

TV CIRCUITS 

by Wolfer H. Buchsbaum 
Get this brand -new, corn- 

plete handbook for sure -fire 
working knowledge of TV 
installation, maintenance and 
trouble -shooting. Tells you 
step -by -step procedures for 
audio IF alignment, video 
IF alignment, aligning RF 
amplifiers, mixers, oscilla- 

tor- 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 knowledge needed! 
Part I- Principles of TV receivers, including all 
new 82 channels. Latest data and illustrations on 
U-111, tuners, converters and antennae. Separate 
chapter covers the new, all electronic color TV 
system, explains for the first time all the standards, 
circuits and color picture tubes. Transistors, thea- 
tre T \', industrial TV, etc. 
Part II- covers latest installation and alignment 
techniques for all receivers. Both UHF and VHF 
alignment data for the newest TV models are given. 
Antenna installation, fringe area reception and 
apartment house installations are described. 
Part Ill -the trouble -shooting section. Defects are 
classified according to symptoms and a detailed 
step -by -step procedure is given for locating and 
repairing all possible trouble. 
USE IT 10 DAYS FREE- Coupon below brings 
you "Television Servicing" on FREE trial for 10 
days, without obligation. Mail it NOW. ........ 
I PRENTICE -HALL. INC., Dept. M -RE -154 

70 Fifth Ave., New York I I. N. Y. 
I Send me. for 19 DAYS' FREE TRIAL. "Television 

Servicing" I will return it in ten days and pay nothing -or keep it and send 85.95 (plus few pennies 
postage) in full payment. 

I NAME 

I ADDRESS 

I CITY STATE 
SAVE! Send 85.95 with this coupon, 
and we'll pay postage and packing. 
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STOP 
VOLUME 

CONTROL 
NOISE! 

"N O : OISE" 

New 6 oz. 
spray can 

Net tl s2 25 Scrvire- 
men 

Contains Amazing New 

PERMA-FILM 
Cleans! dirt 

on contact. 
im- 

mediately 

Lubricates! I drop e i ii Cates 
scratch. 

hum * Protects! assureeeontinued 
top per- 

2 oz. 
bottle 
Net to 
Service- 

0 
Perfect Contact Restorer -cleans 
Si restores volume controls, band 
switches, push button assemblies, 
electrical ntacts. NO NOISE is 
not a carbon tet solution. 

1.00 
Available in 8 oz. bot- 
tles and quart cans. 

Nearest distributor ... or write 

ELECTRONIC CHEMICAL CORP. 
813 Communipow Ave., Jersey City 4, N. 1. 

HI -GAIN TUNER - BOOSTER 
LESS TUBES WITH DIAL 

$475 
COMPLETE 

J WITH TUBES 

$6.00 
Solve poor TV reception with a Hi -Gain 
Booster. Banish weak fringe areas, reduce 
snow. This unit comes to you as a highly serv- 
iceable High -Gain Tuner. Uses 6J6 Tubes in 
very efficient Hi -Q Circuit. Has 8 tuned cir- 
cuits using pure silver inductances and in- 
dividual compensation providing high gain on 
all channels. Built in 5:1 Vernier Drive. 

All necessary parts and instr. included makes 
highest gain booster on the market reg. of 
price. 

100 ASSORTED RESISTORS 
Carbon insulated. New in 
current RMA Values 5 %, $100 10% and 20% in I /z, I and 
2 watt 

Shipments sent postpaid when full payment Is en- 
closed. 25% deposit on C.O.D. Send for our new 
bulletin. No. C.O.D.'s to Canada. 

FRANK W. DECRAY & ASSOC. 
11842 W. Jefferson Blvd. Culver City. Calif. 

53.00 FOR CARTOON IDEAS 
RADIO -ELECTRONICS print 1 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, RADIO.ELECTRONICS 
25 West Broadway, New York 7. N. Y. 

JANUARY, 1954 

_PEOPLE 

Lawrence S. Thees, former general 
sales manager of the RCA Tube Depart- 
ment, Harrison, N. J., was elevated to 
the top -level post of general commer- 
cial manager on the staff of Richard T. 
Orth, vice- president in charge of the 
RCA Tube Department, in an organiza- 
tional change which established four 
new marketing divisions within the de- 
partment. In the change, Douglas Y. 
Smith, former manager of sales opera- 
tions, was advanced to the new post of 

L. S. Thees D. Y. Smith 

general marketing manager with ad- 
ministrative responsibility for the four 
new marketing divisions, a separate 
sales division, and two sales -service 
divisions. 

Others promoted in the reorganiza- 
tion include: Kenneth Bucklin, to mana- 
ger of the new Receiving Tube and 
Transistor Marketing Division; Michael 
J. Carroll, to manager of the Cathode - 
Ray and Power Tube Marketing Divi- 
sion; Harry B. Wilson, to manager of 
the Electronics Components Marketing 
Division; Leonard J. Battaglia, mana- 
ger of the Parts and Equipment Mar- 
keting Division; Lee F. Holleran, to 
manager of the new separate Sales 
Division; Harold F. Bersche, manager 
of the Renewal Sales Activity; Law- 
rence D. Kimmel, manager of the 
Equipment Sales Section; Gene R. 
Rivers, manager of the Government 
Sales Section; and Charles B. Swope, 
to manager of the Planning and Control 
Division. 

Dr. O. G. Haywood, Jr., was named 
manager of Engineering Planning of 
Sylvania Electric 
Products Inc., New 
York City. Dr. Hay- 
wood was formerly 
a colonel in the 
U.S. Air Force, 
where he organized 
and headed the Of- 
fice of Scientific Re- 
search and Devel- 
opment Command 
in Baltimore, Md. 
In his new position, 
Dr. Haywood will co- ordinate Sylva- 
nia's engineering planning in the fields 
of lighting, radio, electronics and 
television. 

O. G. Haywood. Jr. 

T. C. Rives 

Brig. Gen. Thomas 
C. Rives (ret.) was 
promoted to the 
position of mana- 
ger of the newly 
organized Labora- 
tories Department 
of the General 
Electric Electron- 
ics Division, Syra- 
cuse, N. Y. General 

I 
THE SYMBOL 

OF QUALITY 

you eon see! 

"Beauty is an'y skin deep," 

but the distinctive appearance 

of Triad Tram,fDrmers is an 

outward evidei e of inner qua ity, 

more than simply good looks. 

Brilliant designs fine materials, 

precision mana "acturing techniques 

and skilled craf smanship contribute 

to the end result, which iooks like- - 

and is -the t nest transformer made. 

Triad Transformers are sod by 

principal jobbers in leading cities. 

rite for Catalogs P -53B & TV -53B. 

Redwood tee._ Venice, California 
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The NEW TV 

j(111-J-St 

The Only TV 
Transformer -Coupler 
in the Low- Priced Field 

Model AM -74 

$2.00 List 

Operate two TV sets with one Antenna 

All VHF Channels 

Low-Loss 

Sturdy 

TELEMATIC... Leader in TV Couplers, offers 
the most complete line, including VHF & UHF. 

Model AM -20 
The superior two -set 
coupler incorporates 
a balanced trans- 
former network. 
Highly recommended 
in fringe areas. Works 
where others fail. 

Model AM44 
Four -receiver coupler 
built with a high 
efficiency transformer 
on a magnetic core. 
Extremely efficient. 

Model AM -62 
Two-set TV Coupler 
features 2 -stage trans- 
former inductive 
coupling. Top seller. 

Write for catalog. 

Prices slightly higher 
west of the Rockies 

9 Joralemon St., Brooklyn 1, N.Y. 

PEOPLE 

Rives was formerly manager of Tech- 
nical Military Liaison for G -E. 

John E. Martin was named director of 
research for the Gabriel Co., Cleveland, 
Ohio. He was previously a senior staff 

member of the 
company. He will 
make his head- 
quarters at the 
Gabriel Laborato- 
ries Division in 
Needham Heights, 
Mass., where he 
will supervise elec- 
tronic research and 
development of 
various Gabriel 
products. J. E. Martin 

Harold Blumenthal, 
sales manager of 
the Manufacturer 
Division of Shure 
Bros., Inc., Chicago 
microphone manu- 
facturer, was given 
added responsibil- 
ities as export 
manager. 

H. Blumenthal 

R. N. Stoddard, former Midwestern re- 
gional manager of the Westinghouse 
Electronic Tube Division, was appointed 
to the newly created post of head- 
quarters assistant to the general sales 
manager at Elmira, N. Y. John G. 
Thompson, former product manager of 
cathode -ray tubes at Elmira, succeeds 
Stoddard as Midwestern regional 
manager. 

C. G. Barker, former vice president of 
Magnecord, Inc., joined the National 

Co., Malden, Mass., 
as distribution 
manager. In his 
new position he 
will co- ordinate 
and direct activities 
of the company's 
representatives and 
establish basic dis- 
tribution policies. 

The National Co. designs and manufac- 
tures communications receivers and 
transmitters and electronic components 
for government, industry and amateurs. 

Obituaries 
Joseph A. Burstein, president of Bur- 
stein- Applebee, Kansas City distribut- 
ing firm, died in Menorah Hospital 
recently at the age of 58. 

Paul Hetenyi, retired head of Solar 
Manufacturing Corp., and a consulting 
engineer for Aerovox Manufacturing 
Co., New Bedford, Mass., died in his 
home in New York City recently. 

Personnel Notes 
... William C. Brown, manager of the 
Raytheon Magnetron Research and 
Development Laboratories, Waltham, 
Mass.; Gordon S. Humphrey, executive 
assistant to the general manager of the 
Equipment Division; and William T. 
Welsh, sales manager of the Power 
Tube Division, were named assistant 
vice -presidents of Raytheon. 

C. G. Barker 

STAN-BIIIRN 
&#p_ " -R 

* CATHODE RAY TUBE SPECIALS * 
ONE YEAR GUARANTEE 

CIE. * STP4 $44.95 
7JP4 17.10 * LOBP4A 19.25 
1DFP4A 24.00 
12KP4A .. 27.10 * 12LP4A .. 21.70 
l'tUP4B 28.25 
14CP4 24.50 * 18AP4A 30.95 
16DP4A (N.U.1 28.20 
18GP4 

4/ 
31.25 * 16KP18RP4 28.20 

17BP4A . . 23.90 
17CP4 23.90 * 18AP4A 39.45 
20CP4 32.50 

37.50 * 21EP4A 37.35 
24AP4 A 78.50 

STAN -BURN 
1OBP4 $11.00 * 
12LP4A 14.20 
14CP4 17.00 * 1513P4 19.50 
16AP4 21.60 
16FP4 . . 19.6u * 4. 
16GP4 21.60 
16EP4A 22.80 
160P /HP4 . . 19.80 * 
16DP /HP4A . 20.80 
1615P4 18.50 
16LP4 20.60 * 
16LP4A .. 21.80 
178P4 18.60 
17CP4 21.80 * 
19AP4 23.90 
19AP4A 25.90 
20CP4 29.50 * 
2IEP4 32.80 

ANTENNAE SPECIALS 
* 1.B B or more * 

RED DOUBLE "V" Antenna.... 2.19 1.96 
10 ELEMENT CONICAL * Dow.lad Insert. . 2.8$ 2.79 * 
Folded N, Straight Low 

. 
Qoisk Rig * WINDOWI COÑICALS 4.9$ 3.78 * 

.69 * MASTS 10 FOOT PLAIN D 1i7) 1 29 * 
NEPCO MASTS -- - 

* TV WIRE 55 Mil. 300 OHM '- 11.95 M Ft. in 
72 OHM COAXIAL 35.00 M Ft. * 12" Heavy Slug Speaker 8peeial 53.98 * 

CHASSIS 830 TECH- MASTER $149.50 * Model C -30 with C4scode Tuner i 
OPEN FACE CABINET $42.00 

* WIRE RECORDERS IN STOCK 
PENTRON -Model 9T3C -2 -speed T9Ppe Re- * corder Writs for Prine. * 
RADIO 

Model C400 -Hi FI AmpllBOr Net $42.90 * Model C10 -AM -FM Tttnr Net 131.50 * 
Model C500- Williamson AmplIBer. Nat 99.50 

* Wes- 
also 

fiers-Pre-Amps, FM 0T n... andILOT, 
etc. Ampli- 

Raeordee. 

* B "x9" PM SPEAKER $3.98 * 
7^ PM SPEAKER 3.98 * 7731 G.E. Flyback 1.98 * 70e Yoke 1.98 
630 Vert. Output Upright 1.98 * 630 Vert. output Potted 1.28 * 630 vert. Blocking ose. Xrorm. .89 
CASCODE TUNERS 19.95 * STANDARD TUNERS 17.95 * 
DUMONT 21.28me 14.95 

* AUTHORIZED DISTRIBUTORS for I Electric. * 
Konrad, Tung -Sol, National Union, D. Wild, Regal, * Automatic and General Motors. * 
AUTOMATIC CUSTOM -BUILT RADIOS for Plymouth. * Ford, Chevrolet and many others, always in stock. * 
We carry a complete stock of 141- FIDELITY and 
SOUND EQUIPMENT. Send us your r coasts. Wo * Iso car y mpleti line of popular makes of Radio * 
tubes at 50 /10 % discount. Also many other special 
purpose and transmitting types, and all electrons * parts and equipment at lowest prises. Send us a * list of your requirements for prompt quotations. * Terms: 20% with order. Balance COD. All prices * 
FOB. NEW YORK Warehouse. Minimum order $5.00. * Write for our latest price list and NI -FI * 
Catalog to Dept. RE -1 

STAN -BURN 
RADIO and r 

ELECTRONICS CO. 
(C.B.S. THEATRE BLDG.) 

1697 BROADWAY NEW YORK 19, N.Y. 

RECORDING TAPE (Plastic Base) 

40% OFF (NEW) 

WASHINGTON, D.C. WHERE 
ELSE WOULD THERE 

Mapaettc 
1 RE MORE RED A TAPE? 

1200 ft. plastic tape with plastic reel Included. .. 
Each reel individually boxed. 
Choice of nationally famous tap quality brands 
such as: 
Weheor (28081 3.20: Reeves (SPN -12 3.20: Audio 
(1251 3.23: Scotch (111 -A) 3.2.5: Panacouslic 
(711 -A) 3.25; Irish. Professional grade (211 RPA: 
3.30. 
FREE -7.95 Pentron tape carrying ease included 
with purchase of 12 new tapes. 

USED RECORDING TAPE (PLASTIC BASE) 

1.99 for 7" -1200 foot 
.99 for 5 ̂ - 600 foot 
.59 for 4 "- 300 foot 
.29 for 3 "- 150 foot 

Plastie reels included with 
all above sizes 

New empty plastic reels in 
boxes for easy labeling, 3^ 
100: 4" 22t: 5^ 24t: 7^ 
30t: 7^ Professional reel 
(21/" hub) 45t . EMPTY 
BOXES: 3^ 3t; 4^ St: 5" 
St: 7" 100 ea. 

We carry all brans s of new tape, recording blanks, 
tape recorders, etc. at low prices. PLEASE INCLUDE 
SUFFICIENT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 
2503 Champlain St. N.W., Washington 9, D. C. 

RADIO-ELECTRONICS 
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PEOPLE 

. William A. Patterson, president of 
United Air Lines, was elected to the 
Westinghouse Board of Directors. 

. J. J. Kahn and H. J. Hoffman, 
Machlett Laboratories, were named co- 
chairmen of the RETMA Membership 
Promotion Committee. J. B. Elliott, 
RCA, was reappointed chairman of the 
Sports Committee, and Fred D. Wilson, 
DuKane Corp., was reappointed chair- 
man of the School Equipment 
Committee. 

... J. E. Schlener was appointed mer- 
chandising manager for the Electronics 
Division of Sylvania, with headquarters 
in Woburn, Mass. He was formerly 
sales engineering supervisor. 

... Robert C. Sprague, chairman of the 
Board of Sprague Electric Co., North 
Adams, Mass., was appointed by the 
Senate Armed Forces Subcommittee on 
Preparedness, to direct a full -scale 
study of hydrogen and atomic bomb 
defense. 

... J. A. Frabutt was named general 
sales manager of Federal Telephone 
and Radio Co., a division of Inter- 
national Telephone and Telegraph Corp. 
He was formerly manager of sales to 
Government agencies. 

... James J. Shallow, sales manager of 
Philco Distributors, Inc., of Philadel- 
phia, was appointed general manager of 
the Accessory Division of Philco Corp. 

... William H. Kelley was appointed to 
the newly created office of vice- presi- 
dent in charge of marketing for Allen 
B. DuMont Laboratories, Clifton, N. J. 
He was formerly a vice -president of 
Motorola. 

... Alexander Nepo joined the electri- 
cal engineering staff of Littelfuse, Inc., 
Des Plaines, Ill. He was formerly with 
the Argonne National Laboratories. 

... H. G. Boehm was appointed director 
of the International Division of P. R. 
Mallory & Co., Indianapolis. 

... Ronald W. Argenta joined La Pointe 
Electronics, Rockville, Conn., manufac- 
turer of Vee -D -X antennas and accesso- 
ries, as art director and assistant 
advertising manager. 

... Stanley W. Cramer was appointed 
acting manager of the Special Appara- 
tus Division of Radio Condensor Co., 
Camden, N. J., succeeding Frank A. 
Cow gill who resigned because of ill 
health. Other Radio Condensor person- 
nel appointments include Joseph S. 
Robb, director of engineering; Melvin 
V. Weiss, chief engineer of special 
apparatus and TV; and Jack Teaf, chief 
engineer of the Auto Tuner Division of 
the company. 

. Virgil M. Graham, director of tech- 
nical relations of Sylvania Electric 
Products, was elected a vice -president 
and member of the Executive Commit- 
tee of the U.S. National Committee of 
the International Electrotechnical 
Commission. 

END 
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NEW Gernsback Library Books 

TV Repair 
Techniques -No.50 
Save time in servicing! 
Fourteen top technician - 
writers give you the bene- 
fit of their experience in 
recognizing, finding and 
quickly correcting the 
tough servicing problems 
which stump even the 
experts. 128 Pages. Over 
100 illustrations. $1.50 

High -Fidelity- Design, Construc- 
tion, Measurements -No. 48 

An audio man's audio book! A new 3 -way 

approach to getting top performance from 
a high -fidelity system. Written by 21 first 

rate audio writers. $1.50 

Other helpful Gernsback Library Books 

Radio & TV Test In- 
struments-No. 49 

How to build just about 
every instrument needed 
for modern servicing. 
Includes unique chapters 
on how to make a servic- 
ing bench and carrying 
case. Each instrument was 
actually built, tested and 
used by the authors who 
designed them. 128 
Pages. Over 100 illustra- 
tions. $1.50 

Television Technotes -No. 46 $1.50 

Radio Tube Fundamentals -No. 45 $1.00 

Basic Radio Course -No. 44 $2.25 
Model Control By Radio -No. 43 $1.00 
High -Fidelity Techniques -No. 42 $1.00 
Public- Address Guide -No. 41 75C 

Practical Disc Recording -No. 39 750 

Publishers of 
RADIO -ELECTRONICS 

Radio & TV Hints -No. 47 

Over 300 hints, gimmicks and short cuts 

designed to save you time in radio, TV, 

and audio work. Compiled from the experi- 

ence of experts in the field. Illustrated. $1.00 

See your distributor -or mail this coupon 

CI 

GERNSBACK PUBLICATIONS, INC., Dept.14 
25 West Broadway 
New York 7, N.Y. 
Enclosed is my remittance of $ 

Please send me the following books postpaid. 0 3 0 4 D 4 0 4 0 4 

45 46 47 48 49 50 

Names 

Street 

City 
L- 

(Please print clearly) 

lone State 

For UHF or VHF or both... 
close -in or fringe...under any 

receiving conditions, the TELE- 

BEAM MULTI -MODED ANTENNA 

will guarantee your customers top 

reception on all channels. 

Basic single Sabre Comet unit 

can be built up to meet any need: 

Add snorkel for an increase on 

VHF highs, stack these for 

more on all VHF channels; 

use diamond stacking bars for 

increase VHF and UHF gain; 

add UHF reflectors to increase 

the UHF gain and directivity. 

multi -moded, all channel 
tele -beam antenna 

-W4E- beamt, INDUSTRIES 

i 

Write for complete 
information 

SIXTH AND SOSCOL STS. 

NAPA, CALIFORNIA 
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Learn on REAL EQUIPMENT! 
in Best Equipped School of its 

kind in U. S. 
Prepare for your future NOW ! Come to the Great 
Shops of Coyne. Get practical training in oppor- 
tunity fields- TELEVISION- RADIO -ELEC- 
drafted. 
TRICITY- ELECTRONICS. Prepare for a bet- 
ter job in Industry or better service rating if 

WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real, full -size equipment. 
Trained instructors show you how, then you do 
shop jobs yourself. No previous experience or ad- 
vanced education needed. 

Approved for Veterans 
Finance Plan -Enroll now, pay most of tuition 
later. If you nred part -time work to help out with 
living expenses while at Coyne, we'll help you get 
it. Special tuition plan for men of draft age. 

FREE BOON Clip NosalesmanBwilFree all. Act NOW. 

5 H I 
5105. PaulinaS1.,Dept.14 -81H 

Established 1899 
APPROVED tm VETERANS 

B. W. COOKE, Pres. 
COYNE School 
5105. PaulinaSt., Chicago 12,111., Dept.14 -81 H 
Send FREE BOOK and full details oni 

TELEVISION -RADIO ELECTRICITY 
NAME 
ADDRESS... 
CITY STATE 

COMMUNICATIONS 

TUBE FAILURES 
Dear Editor: 

The information contained in "Tube 
Failures in TV Receivers" (November 
R -E) contains numerous inaccuracies. 
I run my own shop, and take on any- 
thing from Admirals to Zeniths. My 
experience has brought me in contact 
with about every TV set and brand of 
tube in common use. 

In section 1 of the article, among 
tubes most likely to burn out, are listed 
the 5U4 -G and 5Y3 -GT. For every 20 of 
these tubes replaced in my shop, 19 are 
not burned out, but have failed due to 
dwindling emission. The other one will 
be an actual burnout. 

Similarly, I can't recall seeing even 
one burned -out 6W4 -GT anywhere, al- 
though I have replaced many gassy, 
short circuited or low- emitting 6W4- 
GT's. 

In section 2, tubes most likely to be- 
come weak, my experience again con- 
flicts with that of the author. I replace 
at least 20 low- emission 6SN7 -GT's for 
each 6CD6 -G; at least 30 low- emission 
6SN7 -GT's for each 6BG6 -G. 

Looking at section 2 from another 
angle, I find 6BQ6 -GT tubes becoming 
"weak" just about 20 times more often 
than 6BG6 -G's or 6CD6 -G's. Likewise, 
"weak" 1B3 -GT's and 1X2 -A's are 
scarce as hen's teeth in these parts. 
The 1X2 -A's I replace are almost in- 
variably either burned out or short - 
circuited. Most 1B3 -GT failures are 
burnouts, with rare cases of short -cir- 
cuiting or gas. And how about the 
12AU7? There's a tube which is right 
up with the worst of them in the mat- 
ter of getting weak. 

The author's failure to list the 6AU6 
and 6AL5 among tubes most likely to 
burn out is astounding. I have no exact 
figures on these tubes, but I venture to 
say that out of every 100 burned -out 
(open heaters) tubes replaced in my 
shop, at least 75 or 80 are either 6AL5's 
or 6AU6's. 

I write more in sorrow than in anger. 
Your magazine has consistently pub- 
lished useful, authentic information in 
the past, which I have used much to my 
advantage. What's the idea of printing 
this misinformation on what makes up 
just about 98% of tube failures in TV 
receivers ? H. A. HIGHSTONE 
Santa Rosa, Calf. 

SHEEN 
if you want the "low- down" on 

[OT V 
if you want to "fit into" 

t0[01011 
you've got to get & read 

PF INDEX 
for January 1954! 

INDEX 
ELECTRONIC 

SERVICE 
INDUSTRY 

GET IT TODAY 

AT YOUR PARTS DISTRIBUTOR 

get it! Only 25¢ 
RADIO -ELECTRONICS 
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to the 

E. E. or 

PHYSICS GRADUATE 
with an interest 
or experience in 
RADAR or 

ELECTRONICS 

Hughes Research and 
Development Laboratories, one 
of the nation's large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 

Here is 
what one of 
these 
positions offers 
you 

OUR COMPANY 

located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 

THESE NEW POSITIONS 

are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 

(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 

you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country -or overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 

in the expanding electronics field will be 
enhanced by the all- around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 

How 
to 
apply 
If you are under 35 years of age 
and have an E.E. or Physics 
degree and an interest or 
experience in radar or electronics, 

w rite 
to HUGHES 

RESEARCH AND DEVELOPMENT 

LABORATORIES 

Scientific and Engineering Staff 
Culver City, 
Los Angeles County, California 

Ì Assurance is required that the relocation of the 
applicant will not cause the disruption of an 

urgent military project. 

JANUARY. 1954 
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You, too, can have the lines -that meet your exact 
leadline conditions - whether you are a TV Set 

Dealer or Service Organization making the finest 
television reception installations, or a TV fan that 
demands sharp, "SNOW- FREE" pictures. 

We specialize in the manufacture of television transmis- 
sion lines - built with only one idea in mind: "THE FINEST 
TELEVISION RECEPTION" 

For UHF and VHF 

"SHEATH -LEED" - the all -weather leadline for the tough- 
est conditions: Salt spray in coastal areas; hot, humid 
weather, or for frosty, icy, wintry wind -whipping conditions 
which impose a severe tax ... Pure Polyethylene Tubing 
encasing Standard GOODLINE AIRLEAD. 

"GOODLINE" AIRLEAD- standard of leadline excellence 
-with 80% of the loss producing web removed. Correct 
impedence for sharp, "snow- free" pictures. Of pure poly- 
ethylene with flexible stranded copper -clad conductors. 
MANY IMPORTANT FEATURES. 

NEW FULL -WEB "SHEATH -LEED" - the pure polyethylene of "SHEATH -LEED" and full 
characteristics of GOODLINE AIRLEAD - but NO PERFORATED WEB. No 20 (7 strand 28) 
copperweld wire in pure electronic golden clear polyethylene - with a pure silver -gray poly- 
ethylene sheath overall - for Maximum Weather Protection. 

1r, ,, O ,INC. 
SOLD BY LEADING 

JOBBERS & DEALERS 

Send coupon NOW! 
Get samples "in your hands" 
-you'll realize why 
Don Good Products make 
the finest television 
reception possible. 

DON GOOD, INC. 1-12 

1014 Fair Oaks Ave., So. Pasadena, Calif. 
Please rush Samples and Complete Infor- 
mation covering Don Good Products. 

Name 

Street 

City State 

OVER 50,000 
TECHNICIANS 

HAVE LEARNED 

`SERVICING BY 

SIGNAL SUBSTITUTION' 
A BEST SELLER FOR OVER 12 YEARS! 

HOW TO GET 

THE MOST OUT 

OF BASIC TEST 

EQUIPMENT 

for A.M. - F.M. -TV 

ONLY 40¢ 
103 pages. Invaluable in- 
formation that will help 
you re- double the value of 
your bask tear equipment. 

NEW, UP -TO -DATE, 12th EDITION) 

The Modern, Simplified, Dynamic Approach to 

Receiver Adjustment & Alignment Problems. 

* Nothing complicated to learn 
* No extra equipment to purchase 
* Universal...non- obsolescent 
* Employs only Basic Test Instruments 
Ask for "S.S.S." at your local Radio Parts Jobber or 
remit 40,: in small stamps or coin directly to factory. 

PRECISION APPARATUS COMPANY, INC. 
92 -27 HORACE HARDING BLVD. ELMHURST 4 N. 
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(E /COQ brings you 

4 LABORATORY SCOPE AT 

A PRICE YOU CAN AFFORD! 
Now you can enjoy all the tremendous advantages of trouble- 
shooting with the greater speed, precision and visual mean- 
ing which only an oscilloscope gives you. With the EICO 5 

Scope yt u can 

Visual y align TV, FM and AM sets 

Visual y signal trace and trouble -shoot every stage 
of any electronic device 

Visual y analyze complex waveforms 

All without disturbing circuits 

425K 5 Push -Pull Scope KIT $44.95. Wired $79.95. 

W> Ì$ Ot yOUf [t and AM sets. 

3 PROBES 
make 3 INSTRUMEN every stage oI 7V' FM 

impedance 
circuits. 

For signal tracing high V, F sis. 
Wired $5.75 - bandwidth 

and 
and general 

IT 53.75. For broad 
dance analysis. 

DEMODULATE 
PROBE K 

d 55.15 -- 
t measurements 

10W CAPACITY 

DIRECT 
PR 

R 
3 

75. Wired 514 95 
RY PROBE 

KITS For voltage 
and 

9S. 
Wired 

Wired 53.95 PROBE KITS $9. 

PROBE 
KIT $ 2.15. of three 

Special 
introductory 

Price, 
set 

Compare these 
spec fications with scopes selling at many times 
the EICO economy price! 

Push-pull Vert. & Hor. amplifiers 
Full-screen V & H centering controls 
Irtensity (2-axis) mod. 
6 3 volt AC, 60 cps test signal output 

Direct connections to deflection plates 
V & H Freq. Resp: 5 cps - 500 kc; 
usable to 2.5 mc. 
V Sens: .05 to .1 volts rms inch 
V & H input imp: 1 megohm 
Multivibrator Sweep Generator Range: 
15 cps - 75 kc 
Tubes: 2 -5Y3, 2-615, 3-65N7, 1.5" CRT. 

See this amazing Scope value at your jobber today. Write 
NOW for FREE Catalog SC -1 describing the complete EICO 
line. Turn to our full-page ad on page 32 of this magazine. 

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

IEVER_iTHI 4.. ...._....._., 

STANDARD 

Special Buys 

A MUST FOR EVERY SERVICEMAN 
Extremely sensitive . ECHANIC 
Extremely 

with telephone Phone r will distances 
of up like system 

over rugged, to one mile Phones ever 
of rugged, shockproof 

Dow Styron made 
Con life lr'7 Volt flashlight 

batter self - 
carbon approx one 

full 
Oat 

All o5 
mike 

and 
Alnico 

5eear. hon 1mÌ net. 
with phone 

Plete push to talk switch, gold Psprin 

clip- 
leads 

- 

d and wall bracketss ises, 
regular twisted pair. Uses regular 

two of 
the 

items 
most sensationaWithout 

service, 
a doubt, one 

homerie ever offered. service, 
wior th 

Complete 
with 

owoabove. uctor 
twisted Pair weatherproof wire ro - -- - - - ze per ft 

r - - - -- 100 ft. $1.50 CONCORD 
RADIO. 

54 
Please Vesey St. 7 

0 Enclosed las 
dd 

sets of phones at saym Minimum j' ^tom ea. 
m 20% deposit with C.O.D. O Send new 1954 CONCORD 

CATALOG! 

C1'nc'/11' Ha/1"/ 
55 Vesey Street. New York 1. N Y 

Pt+o.e Dlgby9 -1132 

I NAME 
e 

ADDRESS 

CITY 
ZONE 

STATE 

Eliminate tower- mounting head- 
aches. Insure better reception 
and fewer service calls with 
America's Lowest Cost TV 
Tower. 

4 

Adapter locks mast 

In position or serves 

bracket for rotor. 

"All Angle" feet 

fits any roof. 

DEALERS PROFIT TWO WAYS 

t, One man erects a neat, firmly supported 
antenna without special tools. Towers are 
light weight easy handling - individually 
packaged. Reduces objectionable guy wires. 

2. Increase television sales with these per- 
manent tower installations. Raise antennas 
to correct height with mast adapter. Re- 
ception goes up - service calls go down. 

RADIO- ELECTRONICS 
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COMMUNICATIONS 

LIE DETECTOR 

Dear Editor: 
I recently read your article "Electro 

Psychometer" in the May 1953 issue of 
RADIO -ELECTRONICS. I would like to call 
attention to the following: 

If a sensitive galvanometer is con- 
nected in series with the hands, it will 
indicate a current flow. The current 
flow will increase, if through an effort 
of will -not quality of thought -the ex- 
perimenter exerts pressure on the elec- 
trodes. It will also increase, if the hu- 
man body becomes a center of EMF. 

This can be verified by a simple ex- 
periment. Hold the prods of a sensitive 
a.c. -d.c. voltmeter -one against a radio 
chassis ground, and the uninsulated end 
of the other, with the fingers. The d.c. 
reading will be small, but I have read 
about 5% volts a.c. 

The voltage is under the control of 
the subject. Wearing of rubber, in- 
sulated soles decreases the voltage. 

It thus becomes apparent that elec- 
tronic devices used as lie detectors are 
subject to error. 

What Humanity needs, is not a lie de- 
tector -lying is a virtue today -but an 
eradicator for the causes that lead man 
to crime and the necessity for hiding 
his offense -first against himself, and 
then against his fellow man. 

JEAN G. LAMOTHE 
Charlotte Amalie 
Saint Thomas, U. S. Virgin Islands 

(While we have not made any ex- 
periments with self -generated electric- 
ity in the human body, we fell short in 
not pointing out that devices like the 
"Electro Psychometer" which measure 
the body's resistance are not reliable 
indicators of the subject's veracity. 
They measure emotion, not guilt, and 
a nervous but innocent subject may run 
a higher score than a callous but guilty 
one. But the devices are fine for enter- 
tainment at a party!- Editor) END 

CORRECTIONS 
The Geiger Counter article referred 

to in our correction notice on page 132 
of the November, 1953, issue should 
have read "page 119 of our September 
issue." Instead, it was erroneously 
stated to have appeared in October. The 
corrected notice follows: 

We have been informed by Amperex Elec- 
tronic Corp. that the 1N tube recommended for 
the simple Geiger counter described on page 119 
of our September issue is no longer obtainable. 
A tube with closely parallel characteristics is the 
75N. It is slightly larger than the 1N, and is 
rated at 700 volts instead of the IN's 600. 

The 75NB3 is electrically identical with the 
75N, but uses a pee -wee 3 -pin base. If construc- 
tion details are slightly modified, this might be 
a more convenient tube. 

The 6V6 cathode biasing resistor in 
the Junior Golden Ear Amplifier (page 
55 of the November, 1953, issue) was 
erroneously given as 470 ohms in the 
diagram and parts list. The correct 
value for the 6V6 cathode resistor 
should be 250 ohms to develop the 19 
or 20 volts of bias required for proper 
operation. The resistor should be rated 
at 5 watts or more. We thank the 
author, Joseph Marshall, for this 
correction. 
JANUARY. 1954 
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TEST EQUIPMENT 

for AM, FM, 
KITS and 

FACTORY WIRED 

VACUUM TUBE 
VOLTMETER 

A rugged, accurate VTVM 
with 41/2" meter. Has 15 
different ranges, plus zero -center adjustment for 
TV and FM alignment. 
Model 221 -K Complete Kit... _ $25.95 
Model 221 Factory Wired _..._............ 49,95 

1% multiplier resistors for extreme accuracy 
AC and DC ranges: 0.5, 10, 100, 500, and 1000 volts Measures up to 30 Kilovolts with HVP -1 

Input DC impedance: 26 megohms Measures up to 200 Inc with P -75 Probe .2 to 1000 megohms 
in 5 ranges Audio and gain measurements di- rectly in db Stable, dual- triode bridge circuit 

Dimensions: 9r3E x 6 x 5 ", Ship. Wet. 10 lbs. 

HARVEY 
ALWAYS HAS IT...IN STOCK 
for IMMEDIATE DELIVERY 

VACUUM TUBE 
VOLTMETER 

Identical in design, cir- 
cuitry and performance 
to the Model 221, but 
equipped with a large 71/2-inch meter for greater visibility and accuracy. Dimensions: 131/, x 9 x 6 ". 
Model 214 -K Complete Kit $34.95 
Model 214 Factory Wired 54.95 

RF PROBE 
for VTVM 
Germanium crystal probe for visual RF signal trac- 
ing and measurements to over 200 mc. Extends 
range of any VTVM. 
Model P -75 -K Complete Kit ................. ........_.....$3.75 
Model P -75 Factory Wired _......_....__._....__....... 5.95 

HIGH VOLTAGE PROBE 
for VTVM 

alk-xerolow 

Designed and insulated for safety and versatility. 
Extends range of any VTVM or voltmeter to 30,000 volts. Has lucite head, large flash -guards, multi - layer processed handle, and interchangeable 
ceramic multiplier to match your instrument. 
Model HVP -1 Factory Wired only ........................$6.95 

OSCILLOSCOPES 
5" and 7" 

laboratory- precision instruments at lowest cost.. . extra sensitivity, greater range, and other features for fast, accurate, servicing. Employ steel chassis 
and cabinets for minimum external interference. 

7" Push -Pull 'SCOPE 
Model 470 -K 

Complete Kit......$79.95 
Model 470 

Factory Wired...129.50 
Push -pull vertical and 

horizontal amplifiers 
Vertical response: 10 
cycles to 1 mc ± 2 db 
Square wave response to 
100 kc Horizontal re- 
sponse absolutely flat 
from 10 cycles to 200 kc 

Vert. sensitivity: .01 
rms volt /inch Nor. sensitivity: .3 rms volt /inch 

Sweep range: 15 cps to 100 kc Internal voltage 
calibrator Direct readings of peak -to -peak volt- 
ages Variable phasing control for internal 60 
cycle sweep Z -axis modulation Available out- 
puts: 60 -cycle sine wave, and sawtooth from sweep oscillator Other features include: Retrace blank- ing and control of trace expansion trace position 
to 1.5 times full screen Dimensions: 10 x 15 x 
15 ", Ship. Wgt. 32 lbs. 

5" Push -Pull 'SCOPE 
Model 425 -K 

Complete Kit...... $44.95 
Model 425 

Factory Wired... 79.95 
Push -pull vertical and 

horizontal amplifiers 
Vertical sensitivity: .05 
to .1 rms volts /inch 
Useful response from 5 
cps to 500 kc TV -type 
multivibrator sweep gen- 
erator Stable, accurate 
sweep range: 15 cps to 75 kc Direct connection 
terminals to CRT plates for measuring a/a modula- 
tion and voltage amplitude Dual controls for positioning trace on screen Dimensions: 81/2 x 17 x 13 ", Ship. Wet. 29 lbs. 

RF PROBE 
for 'SCOPE 
Germanium crystal probe for visual RF tracing and measurements to over 200 mc. Extends range of Model 425, or any other 'scope. 
Model P -76 -K Complete Kit,. $3.75 Model P -76 Factory Wired 5.95 

NOTE: Prices Net, F.O.B. N. Y. C. Subject to change without notice. 

HARVEY RADIO CO., INC. 
103 W. 43rd Street, New York 36, N. Y. JUdson 2 -1500 

You need this tool! 

MICRO CIRCLE CUTTER 
Cuts holes in steel panels. Has 
famous MICRO fine size ad- 
justor. 

Ask .111 Niarll,nl, 
PRECISE MEASUREMENTS 

COMPANY 
942 Kings Highway, Brooklyn 23, N. Y. 

$3.00 FOR CARTOON IDEAS 
RADIO -ELECTRONICS prints 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, RADIO -ELECTRONICS 
25 West Broadway, New York 7, N. Y. 

TV GLO -TEST 
The answer fo the T.V. 
serviceman's prayer. 
An extremely compact all 
purpose T.V. tester. that al- 
most talks. TV GLO -TEST 
Sven designed by T.V. in- 
structors; men who know 
what is needed for fast and 
accurate servicing. .In actual 
servicing tests It was proven 
that TV GLO -TEST can 
tied trouble much easier and 
faster than many other 
common methods. By the 

tìbcra I use of miniature components TV GLO -TEST 
is kept small in size with no loss in overall efficiency 
or accuracy. The price has been kept so low that all 
T.V. servicemen can afford TV GLO -TEST. Its cost 
is much lower than almost any one of the many instru- 
ments It replaces. One or two service jobs can pay for 
TV GLO -TEST. The instrument is more rugged than 
an ordinary VTVM. TV GLO -TEST comes complete 
with instruction book, explaining 50 USES of the 
instrument plus a trouble shooting guide. A few of 
the 50 USES ate: Pixtube tester, low and high range 
voltmeter up to 50kv. with accuracy comparable to 
VTVM, Condenser tester, Signal tracer, Signal genera- 
tor, tests all circuits and components. See your diet. 
or order direct. New low price 512.50. 

VIDEO SPECIALTIES INC. 
4508 Firestone Blvd. South Gate, Calif. 
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WE HAVE THE 

World's Largest 

Selection of 

TV Antennas 

JOHN MILLER 
The Man Who Knows" 

TELEVISION CO. 

We Make Antennas 
For Any Reception Condition 

Why stock antennas from 10 manufac- 
turers -when no matter what the recep- 
tion problem is there's a Miller antenna 
that does the job. WE OFFER THE 
WORLD'S LARGEST SELECTION OF 
TV ANTENNAS. As the West's pioneer 
TV antenna manufacturer, builder of 
one million antennas since 1948, we 
guarantee you TOP QUALITY at a 
REALISTIC PRICE. Send for a complete 
catalog of the world's largest antenna 
selection. 

VHF MODEL FRM -200 

Fringemaster 
$ 5 S2795 

The king of the fringe area antennas. Adapted 
from the radar screen antennas employed so suc- 

cessfully by the military services. Broad band on 
all VHF channels. Amazing long distance recep- 
tion (up to 150 -175 miles). 

Miller Television Co. 

2840 Naomi 
Burbank, Calif. 

- - Write for Free Catalog! - - - 
I 

Gives Complete Information on Worlds Largest 
Selection of TY Antennas. Just Off Press. Write 

I for Your Free Copy Today! 

I Name 

Company 

{ Address 

City & State 
s 

ELECTRONIC LITERATURE 

Any or all of these catalogs, bulletins, 
or periodicals are available to you on re- 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 
item. Use your letterhead -do not use 
postcards. To facilitate identification, 
mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
All literature offers void after six months. 

ANTENNA BOOKLET 
LaPointe's new 30 -page well -illustrated 
pocket -sized booklet describes their en- 
tire Vee -D -X line of u.h.f. and v.h.f. 
antennas and accessories, including 36 
products, headed by the company's new 
antenna rotator. 

Free on request to LaPointe Elec- 
tronics, Inc., Rockville, Conn. 

RELAY DATA 
Davis Electric's Decohm products are 
described in a 3 -color booklet recently 
issued by that company. Complete tech- 
nical data on various molded -coil type 
open relays, hermetically sealed can- 
ister -type relays, and television de- 
flection yokes is given. 

Available free from the Davis Elec- 
tric Co., 230 N. Spring St., Cape 
Girardeau, Mo. 

TV ACCESSORIES 
Tele -Matic has issued a 28 -page catalog 
describing their TV accessory and 
antenna line. Included on the illustrated 
loose -leaf sheets are wave traps, fil- 
ters, switches, transformers, antenna 
couplers, u.h.f. and v.h.f. antennas, a 
TVI analyzer, and a u.h.f. booster. 

Gratis from Tele -Matic Industries, 
Inc., 1 Joralemon St., Brooklyn 1, N. Y. 

HIGH FIDELITY 
Admiral's What You Should Know 
About High- Fidelity is an attractively 
illustrated 12 -page booklet discussing 
the how, why, and what of high quality 
reproduction in nontechnical language. 

10¢ in stamps or coin from the Ad- 
vertising Dept., Admiral Corp., .1800 
Cortland St., Chicago 47, Ill. 

VIDICON BOOKLET 
Technical information on RCA deflec- 
tion- circuit components for use with the 
small television camera tube, the 6198 
vidicon, is supplied in a new 14 -page 
booklet. Recommended circuits are 
shown in a 6 -page application section. 

Single copies avoidable free on re- 
quest to RCA Tube Department, Com- 
mercial Engineering, Harrison, N. J. 

GENERAL CEMENT CATALOG 
G -C's 64 -page, 2 -color catalog gives de- 
tailed descriptions, specifications, and 
prices of their complete line of radio, 
TV, and electronic products. All prod- 
ucts are listed by types in an index for 
quick reference. More than 3,000 items 
in over 150 classifications are included. 

Request Catalog No. 156 from Gen- 
eral Cement Mfg. Co., 904 Taylor St., 
Rockford, Ill. 

CORRECTION 
Temples of Tone, the high fidelity 
brochure described last month, is not 
available direct from Electro- Voice, 
Inc. as stated, but may be obtained from 
local Electro -Voice distributors. 

INDUSTRIAL 
TELEVISION 

ITV is a new and growing 
phase of TV and will pro- 
vide exciting opportunities 
for service technicians. 

Write to us for information 
concerning a new inexpen- 
sive instruction series that 
teaches you commercial 
equipment as well as data 
on how to construct your 
own low -cost camera to 
learn circuit techniques. 

Write for information or 
send $1.00 for sample les- 
son. No obligation and 
money will be refunded if 
not satisfied. 

E DW:A Ii I) M. NOLL 
Box 94, Hatboro, Pa. 

OUTSTANDING VALUES! 
13 CONDENSER TESTER ee,- 

One of our best sellers! Use- P ful, versatile laboratory item. in 
_t. kit form. Simple. and easy to 

build in less than an hour. Checks 
condenser leakage and continuity 
up to 6 mees. Will test any paper. 

electrolytic. mica or oil capacitor iron 50 mmf. to 
50 mfd. Self -contained power supply and neon bulb 
indicator with socket and bezel. Drilled metal cabinet. 
Complete instructions and diagram, ...haled with each 
kit. Only $6.00. 
325 -0 -3225 at 225 nia. 6.3 at 5A, 51 :,.1. l'ri. 115X' ; 

60 cy. AC. Size, 41/2 x 4t/a" o J 
Only.... $6.95 ea. 

350 -0 -350 at 300 ma. 6.3 at 4A, ,,.. 8:1, 5V at 3A. 
Pri. 115V, 60 cy. AC. Only .... $7.95 ea. 

350 -0 -350 at 350 ma. 6.3 at 10A, 51' at 6A. Pri. 115V, 
60 ex.. AC. Only ..$8.95 ea. 

950 -0 -450 at 200 ma. 5V at 3A. 6.3 at 5A. Pri. 115V, 
60 cy. AC. In shielded case. Only $8.90 ea. 

920 -0 -920 or 740 -0 -740 AC at 200 niit. Pri. 115V, 60 
ny. AC. Upright shielded case. Excellent for 807's. 

Only S 1 0.80 ea. 

Isolation transformer. Useful for AC -DC supplies. etc. 
Pri. 117V, Sec. 150V AC at 25 ma. Also, 6.3V at 
i;5 amp. Only s 1 .80 ea. 

Isolation transformer. Pri. 115V. See. 117V at 50 ma. 
Also. 6.3V at 2 amps. Only $2.79 ea. 
2.5V at l0A AC. 10.000V insulation. Pri. 115V. 60 
cy. AC. Only $3.39 ea. 

OFFENBACH-REIMUS 
1564 Market Street, San Francisco, Calif. 

OSCIL-O-PEN 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
V. Low In cost Used by Signal Cores 

Write for information. 
GENERAL TEST EQUIPMENT 

38 Argyle Ave. Buffalo 9, N. Y. 

RADIO -ELECTRONICS 
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ELECTRONIC LITERATURE 

TUBE MANUAL 
Tung -Sol has issued the 19th edition of 
its Electronic Tube Characteristics 
Manual. The first 166 pages contain all 
the technical information about receiv- 
ing and cathode -ray tubes required by 
engineers and service technicians for 
everyday use. Six different colored 
pages are used to separate the many 
charts, diagrams, and technical data for 
easy reference. 

The manual is distributed thorough 
Tung -Sol tube wholesalers. 

TRANSISTOR MANUAL 
CBS -Hytron has issued an 8 -page illus- 
trated booklet as an introduction to 
transistor theory, data, and applica- 
tions. Both point- contact and junction 
transistor operation are explained by 
vacuum -tube analogy. 

Among the nine basic transistor ap- 
plications are hearing -aid and radio 
receiving circuits, and a circuit for use 
in switching applications. 

Gratis from CBS- Hytron, Danvers, 
Mass. 

SOUND CATALOG 
Hudson's new 56 page 1954 high -fidelity 
catalog has a 3 -page introduction on 
the meaning and methods of achieving 
high -quality sound. The booklet itself 
includes tuners, amplifiers, speakers, 
record changers, tape recorders, and 
cabinets, and is of interest to both 
music lovers and professional sound 
men. 

Free on request from Hudson Radio 
& Television Corp., 48 W. 48th St., New 
York 36, N. Y. 

AUDIO EQUIPMENT 
Sun Radio's 1954 high- fidelity catalog 
is a 93 -page, profusely illustrated book- 
let which features a compatability chart 
of radio tuner and amplifier components 
and a 5,000 -word article on the subject 
of planning a home music system. 
Phono equipment, tape recorders, 
tuners, amplifiers, loudspeakers, cab- 
inets, and binaural equipment are de- 
scribed and illustrated. 

Gratis from Sun Radio & Electronics 
Co., 650 Sixth Ave., New York 11, N. Y. 

ANTENNA FOLDER 

Wells and Winegard has issued a folder 
describing its complete antenna line. 
V.h.f. and u.h.f. antennas are included. 

Free on request to Wells and Wine - 
gard, Burlington, Iowa. 

ANTENNA MANUAL 
A newly revised, 1954 edition of TV 
'Tenna Tips, by Mandl and Noll, has 
been issued by Snyder. The 44 -page 
pocket reference manual now includes 
an "Antenna Selector" section, with 
first, second, and third choices for each 
area. 

Also included in the subject matter 
are the latest u.h.f. and v.h.f. data, 
Directronic antennas, Yagis, installa- 
tion do's and don'ts, dimension guide, 
channel frequencies, helpful hints, and 
many other subjects relating to tele- 
vision antennas. 

Free copies may be obtained by writ- 
ing to Snyder Mfg Co., Philadelphia 
.40, Pa. END 

JANUARY, 1954 

QfirnflA 
., , 

L EKS 
,,,` 

((% 
1 Send 2 en To Do A í 

DON'T -Risk Costly Equipment On A Roof -top! 

DO -Send 1 Man, A Pocket Meter* and 

9i/2 41"4" ,#41"4" 0 fl I I HT 0 11 
for FAST, ACCURATE ORIENTATION OF ANY UHF /VHF 

TELEVISION ANTENNA 
If TV antenna orientation is a problem in your area, here is a piece of equipment that pays 

for itself every day it is used. It's the new MOSLEY "ORIENTOR " -a simple-to-use, compact 
and low cost device that enables the installer on the roof to know, instantly and unerringly, 
just what is occurring in the TV set. 

HERE'S HOW THE "ORIENTOR" 
SAVES TIME AND MONEY... 

J Permits ONE MAN To Do The Job Formerly Requiring Two! 

S/ Makes Possible Use Of Low Cost, Portable VOM* 
To Read Relative Video Signal Strength! 

Eliminates Need For Extra Wires From Set To Roof! 

Use To Determine Best Lateral, Vertical and 

Directional Orientation Of Antenna! 

V Aids In Determining If Transmission Line 
Is Functioning Properly! 

Try it on your next installation jab. You'll quickly see 
why the MOSLEY "ORIENTOR" has been termed "The 
TV Installers' Handiest Tool Since The Step -ladder...!" 

THE NEW MOSLEY "ORIENTOR ", includes dual isolation 
network units, readytouse leads for connecting unit to 
set without removing chassis and complete instructions. 

Catalog 903, Dealer Net, just $1.50 
Descriptive Folder, Form 903, Sent Upon Request. 

74 mew MascFy'Ò 1[11T0114 

Ill WWI 
MOSSOMI/ 

Write for 

your free copy 

of this catalog. 

125íu/ 
8622 

St. Charles Rock Road 
St. Louis 14, Missouri rie 

-a VALUABLE COUPON -SCOOP 4E- 
AUTO RADIO FOOT CONTROL -List $2.00 ....2 for $0.99 
TUBES-STD. BRAND 12SQ7 or 35Z5 2 for .99 
VOL. CONTROLS -STD. BR. .5 Meg. W. SW 3 for .99 
CONDENSERS -40 -40 Mfd. 150V 2 for .99 
CONDENSERS -20.20 MM. 150V 3 for .99 
LOOP ANTENNA -HI GAIN (5 -08-) 3 for .99 
I.F. COILS 455 KC (111/4x21/2) 3 for .99 
OSC. COILS 455 KC (for 12SA7) 4 for .99 
BY PASS COND. KIT -18 Asstd. .99 
DIAL CORD KIT -100 ft. Asstd. & 6 Springs .99 
GRILLE CLOTH -6 Asstd. 60x60 & 10 Knobs .99 

COMBINATION KIT -All Above Items -Only 10.00 
WITH THIS COUPON -ORDER AT ONCE 
Write for Monthly Coupons and Bulletin 

RADIO DISTRIBUTING CO., Sun Valley, Cal. 

YOUR TESTER DAMAGED? 
Let Douglas Repair It 

Contractors to U.S. Government 
Repairs and calibration by skilled craftsmen on all 
makes of Meters, Sig. Gens., Testers, etc. Prompt 
service. For immediate estimate send instrument by 
P. P. Ins. to 

DOUGLAS INSTRUMENT LABORATORY 
Electrical Instrument Repairers 

176a Norfolk A Boston 19, Mass. 

complote INDEX to 

Most - oft. Needed 

RADIO -J 

Television 
h./on^*fion 

FREE 
Write for your 

copy of Complete 
INDEX to all popular 
Supreme Publications 
radio and TV manu- 
als. Free to readers 
of Radio -Electronics. 
This large Index will 
tell you just what 
models are included 
in all SUPREME 
"Most-Often-Need- 
ed" Radio and 
Television manuals. 
Used by 146,000 wise 
servicemen. Includes 
diagram hints. It's 
yours FREE, lust send 
stamp for postage. 

SUPREME PUBLICATIONS 
1760 Balsam Rd., Highland Park. ILL. 

Please mention 
RADIO -ELECTRONICS 

when answering advertisements 
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e TELEVISION 
FUNDAMENTALS 

Written by General Electric Co. experts, 
this book gives a simple presentation of 
basic TV principles that a radio techni- 
cian must know to advance to TV service 
and installation work. The treatment Is 
sound and theoretical, describing each 
element of the receiver from antenna 
to picture tube. Includes practical in- 
stallation procedures, and trouble- shoot- 
ing charts for quick spotting of receiver 
faults. By Kenneth Fowler and Harold B. 
Lippert, both of the General Electric Co. 
524 pp., 444 illus., $7.00. 

Principles of 
TELEVISION 
SERVICING 

Step -by -step information on all types 
of commercial receivers -how to install, 
service, and repair them. Shows how to do 
most testing with Just three pieces of 
equipment: vacuum -tube voltmeter, oscil- 
loscope, and alignment generator. Dozens 
of trouble -shooting charts ... suggestions 
about going into a servicing business. 
By Carter V. Rabinoff, Dean; and Magda- 
lena Wolbrecht, Vice -Pres., Amer. TV 
Lab of Calif. 500 pp., 375 illas., $7.50 

¿ TELEVISION 
of BROADCASTING 
A practical manual for radio engineers, 
operations personnel, and others inter- 
ested in the technical aspects of television 
broadcasting. Covers in detail the equip- 
ment, facilities, and techniques involved 
in the running of a television studio - 
topics such as lighting, staging, television 
recording, and color television equipment. 
By Howard Chinn, Columbia Broadcasting 
System. 700 pp.. 1lí0 Mum.. $10.00 

., ......., 

MUSICAL 
ENGINEERING 
An interrelated engi- 
neering treatment of 
sound, speech, music, mu- 
sical instruments, acous- 
tics, and sound reproduc- 
tion. By Harry F. Olson. 369 pp., $7.00 

ELECTRONICS FOR 
COMMUNICATION ENGINEERS 
Brings together carefully selected articles 
from Electronics on radio communication 
and broadcasting, television, and radar. 
By John Markus and Vin Zeluff. 624 pp., 
$10.00 

HANDBOOK OF INDUSTRIAL 
ELECTRONIC CIRCUITS 
Gives you 433 useful, time- saving indus- 
trial electronic circuits complete with de- 
scriptions of use and performance. By 
John Markus and Vin 7,eluir. 272 PP.. $7.50 
............... 

10-DAY FREE EXAMINATION 

McGraw -Hill Book Co., 330 W. 42 St., NYC 36 
Send me hook(s) checked below for 10 days' examina- 
tion on approval. In 10 days, I will remit tar book(s) 
I keep, plus few cents delivery, and return unwanted 
book(s) postpaid. (We pay delivery if you remit with 
this coupon; same return privilege.) 

Fowler & Lippert-TV FUNDAMENTALS -$7.00 
Rabinoff & Wolbrecht- TELEVISION SERV.- 
$7.50 
Chinn -TELEVISION BROADCASTING -$10.00 
Olson- MUSICAL ENGINEERING -$7.00 
Markus & Zeluff -ELEC. FOR COMM. ENGRS.- 
$10.00 
Markus & Zeluff -HDBK. OF IND'L. ELEC. 
CI RC. -$7.50 

(Print) 
Name 

Address 

City Zone.... State 

Company 

Position RE -1 

J i.l 
This offer applies to U. S. only 

BOOK REVIEWS 

HOW TO UNDERSTAND AND USE 
TV TEST INSTRUMENTS, by Milton 
S. Kiver. Published by Howard W. Sams 
& Co., Inc., Indianapolis 5. Ind. 81/2 x 11 
inches, 147 pages. Price $3.00. 

Realizing that a craftsman's work- 
manship and efficiency may be consid- 
ered a direct reflection of his knowl- 
edge and ability with the tools of the 
trade, the author has dedicated this 
book to a better understanding by the 
technician of TV servicing instruments. 

Five chapters are devoted to detailed 
discussions of vacuum -tube voltmeters; 
AM, FM, marker, and cross -bar gen- 
erators, oscilloscopes, special -purpose 
probes, voltage calibrators, field - 
strength meters, and other TV test 
equipment. The author shows schemat- 
ics of typical test instruments and goes 
into considerable detail on each device, 
explaining each control and showing 
how and why it is used. 

The sixth chapter discusses the use 
of the various instruments in aligning 
FM and TV receivers, and the seventh 
chapter describes the use of test in- 
struments in solving difficult TV re- 
ceiver servicing problems. RFS 

TELEVISION TUBE LOCATION 
GUIDE (TGL -4) Compiled and pub- 
lished by Howard W. Sams & Co., In- 
dianapolis 5, Ind. 51/2 x 81/2 inches. 
Approximately 190 unnumbered pages. 
Price $2.00. 

This is the fourth volume of Tele- 
vision Tube Location Guide. It brings 
to the TV service technician drawings 
showing the location of each tube in 
relation to the others and the major 
above- chassis components in 173 dif- 
ferent chassis used in a far greater 
number of models. These charts enable 
the technician to locate, remove, and 
replace tubes which cannot be seen 
without pulling the chassis. Each 
socket diagram shows the location of 
the blank pin or key to simplify re- 
placing tubes in sockets that cannot be 
seen from outside the cabinet. 

Each layout shows the location of the 
fuse or fuses and lists the rating and 
data on the circuits which they protect. 
This enables the technician to determine 
if the defective circuit is protected by 
a fuse -information that can be ex- 
ceedingly helpful in isolating the source 
of trouble. 

Also included with each layout chart 
is a listing of typical circuit -failure 
symptoms and the tubes that are likely 
to cause circuit failure. This aids in 
making a preliminary diagnosis of the 
trouble without removing the chassis. 
-RFS 

MOST -OFTEN -NEEDED 1953 RADIO 
DIAGRAMS AND SERVICING IN- 
FORMATION. Compiled by M. N. Beit- 
man. Published by Supreme Publica- 
tions, 1760 Balsam, Highland Park, 
Ill. 81/2 x 103/4 inches, 192 pages. Price 
$2.50. 

Volume 13, the 1953 edition of the 
Most -Often- Needed Radio Diagrams 
series, is an inexpensive source of origi- 
nal manufacturers' schematics, align- 

Brach ... 
exclusives! 
3 -D line 

Since 1906 

Manufacturing Corp. 
Div. of General Bronze Corp. 

200 CENTRAL AVE., 
NEWARK 3, N. J. 

ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes dull eye- straining black and white pictures 
into beautiful color tones. Seconds to attach. No tools 
used. Helps eliminate glare and snow in fringe areas. 
Order direct. Send Si fors ow so to 16 ". 51.25 
24 

e 17 ", $1.50 size 20". $2 size 21 ", S2.50 s 
", $3 size 27". (Also available are single solid 

color screens blue, green, r amber.) Prices 
solid color s e 100/o less. We pay postage 

Sept C.O.D. orders. Satisfaction guaranteed. 
Inquiries from dealers also welcomed. 

Zingo Products, Johnstown 13, New York 

ARKA 
RADIO KITS, INC., 120 Cedar St., N. Y. 6 

RADIO -ELECTRONICS 
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the book that teaches 

you fast, expert 

service techniques 

,. 

"AM-FM 
SERVICING 

SHORT -CUTS" 
by Milton S. Kiver 

shows you how 
to solve 

tough jobs 

FAST 

Pays For Itself on Your First Repair 
This practical book describes a series 
of actual AM and FM service case 
histories, each presenting 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 techni- 
cian localized and tracked down the 
defect. Finally, there is a detailed 
explanation of how this particular 
trouble can be tracked down and solved 
in any receiver. 

The book is divided into ten sections, 
each of which deals with specific 
troubles, such as hum, oscillations, 
weak sets, etc. The handy index makes 
it possible to refer instantly to the 
specific troubles and solutions dis- 
cussed in the various case histories. 
The discussions which follow each case 
history are invaluable -they explain 
how to apply the proper time -saving 
techniques to any AM or FM receiver. 
Here, in one handy volume, is the suc- 
cessful experience of experts -to make 
your service work easier, quicker, more 
profitable. 152 pages, 5% x 8% ". 

The Book that Pays for Itself 
on a Single Service Job 

ORDER RK -1 
ONLY ORDER 

TODAY $150 

HOWARD W. SAMS & CO., INC. 
Order from your Parts Jobber today, or 
write to Howard W. Sams & Co.,Inc., 
2205 East 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 
enclosed. Send copy(ies) of 
"AM -FM Servicing Short - Cuts" ($1.50 ea.) 

Name 

Address 

LCity 
Zone ....State 

JANUARY, 1954 
J 

BOOK REVIEWS 

ment data, dial -stringing diagrams, 
voltage measurements, and trouble- 
shooting hints covering about 400 dif- 
ferent AM, AM -FM receiver models. 
and record players and record changers 
made by leading manufacturers. Al- 
though this compilation cannot possibly 
have the coverage and detailed data of 
larger service manuals, its low cost 
and small size give it a place on the 
work -bench of small shops and part - 
time service technicians.-RFS 

TELEVISION INTERFERENCE 
(Third edition). Compiled and edited 
by Philip S. Rand. Published by Rem- 
ington Rand, Inc., New York, N. Y. 
81/2 x 11 inches, 107 pages. Single 
copies obtainable for 250 each from 
Anne Smith, Remington Rand, Inc., 315 
Fourth Avenue, New York 10, N. Y. 

This third edition is a complete 
anthology on TVI containing reprints 
of full -length articles on the subject 
which appeared in many trade and 
technical publications. Readers will 
find this edition consists almost entirely 
of material published since the printing 
of the second edition. Of the 30 articles, 
8 were published originally during 
1953, 13 during 1952, and the remain- 
ing 9 between November, 1951, and 
December, 1948. 

In addition to the articles, there is 
a bibliography listing 100 articles and 
short items on TVI which appeared in 
QST magazine. Instead of outlining the 
contents of each article, this reviewer 
feels that it is sufficient to state that 
this book should be read by every ama- 
teur radio operator, TV service tech- 
nician, broadcast station engineer, and 
operator of diathermy and radio - 
frequency heating apparatus.-RFS 

SMALL TRANSFORMERS AND IN- 
DUCTORS, by K. A. MacFadyen. 
Published by Chapman & Hall, Ltd., 
London, England. 6 x 81/2 inches, 237 
pages. Price $8.25. 

Of all the components in radio or 
TV, transformers seem the most mys- 
terious. There are so many different 
types and they appear to have so little 
in common. This book shows that all 
kinds of transformers, whether audio, 
power, r.f., instrument, pulse, or h.f., 
are based on the same principles. 
Charts, tables, and formulas show how 
to design and use coils and cores. 

The book begins with circuit theory, 
both electric and magnetic. The author 
discusses the essentials of an ideal 
transformer: one with no losses, no 
leakage. From this hypothetical stand- 
ard, he proceeds to describe "imperfec- 
tions" that are always present-dis- 
tributed capacitance, copper and core 
losses, leakage reactance, and so on. 
We find that each imperfection has the 
same result as a hypothetical network 
added to the ideal standard. 

Other chapters describe the measure- 
ment of inductance, the design of 
power and h.f. transformers, and the 
principles of pulse transformers. The 
last chapter contains much data on iron 
cores and coils. -IQ END 
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FOR BEST TV 
RECEPTION IN 
ANY AREA... 

__rte ----.- 
use these 

practical aids 

- Mandl's 
Television Servicing 
This famous service guide shows you, in the 
clearest, most practical way, how to locate 
and correct flaws in TV receivers and how 
to improve reception in fringe areas or diffi- 
cult locations. You'll see how each unit in 
the receiver works, bow it is set up by the 
different manufacturers, what flaws may oc 
cur in it, how these show up on the TV 
screen, and how to correct them. A master 
trouble index makes it easy to spot the cause 
of trouble and turn directly to the instruc- 
dons for correcting it. The latest improve- 
ments, the hard -to -find troubles, and every 
other detail that can help you get the most 
out of a TV set at any location are included. 

RAOIO and 
TELEVISION 
MATHEMATICS 

Fischer's 

Radio & TV 

Mathematics 
This book makes it EASY to use the formulas 
and work the calculations essential for the 
best results in radio and TV servicing or con- 
struction. Conveniently arranged under top- 
ics such as focus and centering, antenna 
power, and 400 others, are the formulas to 
use, the numerical values to substitute and 
step -by -step solutions to all common prob- 
lems involving math. A quick, accurate cal- 
culation is the shortest and best route to the 
results you want in TV. This book shows you 
how to make such calculations. 

Ic,euunm 
lot Radiomen ........... 

NO11's 

TV for 
Radiomen 

One of the most widely used of all books on 
TV theory and construction, this book tells 
you in simple, non -mathematical terms the 
function of every TV element, and gives 
practical Instruction on installation, align- 
ment, and adjustment. Here is THE BASIC 
knowledge you need for any work on TV. 

SEE THEM ON APPROVAL 
The Macmillan Company, 60 Fifth Ave., N. Y. 11 

Please send me the books checked below. I 
will either remit the full price plus small 
delivery charge, or return the books in ten 
days. (SAVE: Send check or money order 
and we pay delivery charge.) 

Mandl's TV Servicing, $5.50 
Radie L TV Mathematics $6.75 

V TV for Radiomen $1.00 

Signed 

Addreu 

This an., seed only within continental limits of U.S.A. 
INN 
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WHOLESALE PRICES' 

STANDARD BRANDS 
FULLY GUARANTEED 

INDIVIDUALLY BOXED 
FIRST QUALITY 

Tube Orders Over 51 5.00, with full 
remittance, PREPAID to you in U.S.A. 

Type Net Type Net Type Net 0A2 .90 6AV5GT . 1.10 2A Y7 ... 1.90 0A3 /V R75 1.05 6AV6 .... .48 264 
. 

.98 06 
. 

2 .80 6AX4GT . .72 2BA6 .65 
0C3 /VR105 .96 6B8 .75 2606 . . .75 003/V R150 .95 6BA6 .60 213E6 .64 
OZ4 .50 66E5 .... .69 26Y7 ... .85 
A7GT .77 66E8 83 2ßY7 ... 1.03 
AX2 1.15 66G6G .. 1 80 2BZ7 ... 1.10 
B3GT .85 6BH6 80 2SA7 ... .64 
B27 ....11.50 6816 .85 2SF5 70 
H5GT .. .77 66 K5 1.05 2SG7 .80 
L4 .60 66 K7 1.10 2SH7 

.. 
.63 

L6 .95 613 L7GT .. 1.00 2517 .. 
. 

.55 
LA6 1.10 68N6 .. 1.20 2SK7 .61 
L84 1.10 68Q6GT .. 1.17 2SL7GT . .65 
LN5 1.10 6BQ7A ... 1.23 12SN7GT . .75 
N5GT .95 66Z7 .... 1.28 2SQ7GT 
N23A 2.05 6C4 .50 2SR7 .69 

I N23B ... 2.25 6C6 .50 2SX7GT . 1.10 
N34A ... .75 8086 .65 4F7 .75 
N38 .... .88 6006 . ... 1.95 9BG6G 2.05 

N54 .79 .79 606 
1.80 
25BQ6GT . 1.25 

N54A .90 6F4 3.50 25L6GT .62 
R4/1299 . .59 6F5 . .68 25W4GT .. .65 
R5 .75 6F5GT . .68 25Z5 .70 
S5 .70 6F6 .70 25Z6GT .59 
T4 .75 6F6G .... .80 28D7 .. 1.55 
U4 .60 6F8G .85 35A5 .62 
115 .70 6666 . .85 3565 .60 
V 1.03 6H6 .52 35C5 .62 
V2 .70 614(RCA). 5.10 35L6GT .65 
X2A ... .85 6J5 .50 35W4 .. .45 
Z2 3.25 616 ,75 35Z3 .70 

20394 ...13.75 617 .75 35Z5GT .44 
2040 6.75 6K4(Sylr). 2.25 50A5 .75 
2051 3.90 6K4A .. 2.25 5085 .60 
2E30(Hyt) 2.05 6K6GT .. .59 5005 .65 
2139 7.95 61(7 .60 50L6GT .65 
2161 37.50 6L6G . .. 1.10 80 .66 
2162 33.00 6L6GA ... 1.10 81 .75 
21(28 .....27.55 6L6M .... 1.25 83 1.15 
2X2 .35 6L7 .80 84/6Z4 .65 
344 .59 6N7M .70 11723 . .75 
3ßP11 9.00 6P7G 

. 

.88 117Zß .98 
367/229.1 . .39 6Q7GT .80 211 /VT4C. .88 
3B28 4.25 664 .58 250TH ...22.95 3023(6E). 8.50 687M .98 274B 3.00 
3C24/24G . 1.15 6SA7 .64 304TH ... 7.75 
306/1299 . .35 6807 .88 3047E . 8.75 
304 .89 6SD7GT . .80 310A(WE) 3.50 
3Q5GT .99 6ßG7 .66 407A(W E) 3.50 
3S4 .75 6SH7 .... .98 408A(WE) 2.50 
3L4 .90 6517 .65 717A .88 
3V4 .75 69K7 . .61 725A .. .. 4.70 
4624 4.50 6SL7GT .65 803 3.25 
4022 18.50 6SN7GT .. .72 805 3.35 
4X150A ..29.95 68Q7 .58 807 1.55 
5ÁW4 . 1.55 678 .85 811A 3.55 
5021(WE) 12.50 6U8 .90 812A .. . 3.60 
5R4GY ... 1.50 6V3 1.15 816 1.20 
5U4G .... .56 6V6GT ... .61 6296 8.95 
5V4G .... .92 6V8 .99 830B .. ... 2.75 
5W4G .... .80 6W4GT .59 832A 9.95 
5X4G .... .75 6W6GT ... .75 866A(JAN) 1.25 
5Y3GT ... .44 6X5GT .50 866A(CBS) 1.75 
OABGT ... 1.10 7A7 .. .75 872A 3.25 
6A B4 .... .65 7A8 .69 955 .42 
6A137 .... .95 787 .76 991 / N E I6 .50 
6AC7 Jan . .80 768 .78 CK1005 . . .75 
6AC7 .... 1.12 7C4 .29 1616 .88 
6A F4 .... 1.39 7C5 .69 1622/6L6M 1.95 
6AG5 ... .65 7C6 .69 625 .35 
6AG7 . .. 1.10 7030 ....85.00 1626 .18 
6A H4GT .. .80 7E5 .39 1629 .25 
6AH6 ... .88 7F7 .85 2050 1.55 
6A15 .... 1.30 7F8G .,.. 1.55 5516(Hyt) 7.25 
6A K5 .... .79 7BP7 .. 4.25 5528/C6L. 5.00 
Ii A K 6 .. .98 7H 7 .70 5654 1.75 
6A L5 ... .55 7N7 1.20 5656 .. .. 10.00 
6A N4 .. 1.50 7Q7 .98 5670 3.50 
6AQ5 .... .55 2AT6 ... .50 5687 2.95 
BAQB .... .73 2AT7 ... .89 5693 6.25 
6AS5 .... .70 2A U7 ... .70 5814 2.20 
6486 .... 1.95 2AV6 ... .50 9002 .75 
6AS7G ... 3.75 2AV7 ... .90 9003 1.10 
lì A T O .... .48 2 A W 6 .. .88 9004 .35 
ß4U6 .59 2A X7 .70 9006 .29 
Above is only a partial listing of our huge stock. Types not listed may be ordered at approx. the same 
savings. Many new special- purpose types in stock. 

AUTHORIZED DISTRIBUTORS 
COS-HYTRON WESTINGHOUSE 

TUBE CARTONS 
Two Colored Cartons With New Safety Par- 
titions, Prevents Tube Breakage. 
I' Irton Size For Such Types As Each 
Miniature DAUB, 6AL5, etc. ....3.01 
GT OSN7, 6W4, etc. 0125 
Large GT 1133. 68Q6GT. etc. .... .0IS 
Large G 91-4G, 61100G. etc. ... .02 

Minimum -100 any one size. 

SAMPLE, 
Quantity prices ^ rnq cour letterhead. e quested o ARR 
ELEETROIIIES EORP. 

1368 Liberty Street, N. Y. 6, N. Y. REctor 2-2562 

T..rns; 25% wrIh n.der, balance C.o.D. 
All merchandise guaranteed. F.O.e. N.Y.C. 

ADVERTISING INDEX 

ADVERTISING INDEX 

JANUARY ISSUE 

Radio- Electronics does not assume responsi- 

bility for errors appearing in following index. 

Advance Electronics 
All Channel Antenna Corp. 
Alliance Manufacturing Co. 
Allied Radio Corp. 
Almo Radio Co. 
American Phenolic Corp. 
American Television & Radio Co. 
Amplifier Corporation of America 
Argyle Electronics 
Arkay Radio Kits, Inc. 
Atlas Sound Corp. 
Audel Publishers 

Barry Electronics 
Bell Telephone Labs 
Blonder- Tongue Labs 
Brach Manufacturing Co. 
Brooks Radio & TV Corp. 152, 
Buchan, Richard J. 
Burstein -Applebee Co. 

55 
21 
13 

17 
72 
18 

64 
49 
62 
92 
73 
77 

94 
31 
10 
92 
53 
74 
39 

CBS Hytron (Division of Columbia 
Broadcasting System) 12 

Capitol Radio Engineering Institute 29 
Cardwell Manufacturing Co., Allen D. 161 
Centralab -Div. of Globe Union 124, 155, 180 
Century Electronics Co. 154 
Channel Master Corp. 22, 23 
Chicago Standard Transformer Corp. 173 
Cisin, H. G. 171 
Clarostat Manufacturing Co. 135 
Cleveland Institute of Radio Electronics II 
Coast Electronics 134 
Collins Audio Products 126 
Columbia Wire á Supply Co. 16 
Commissioned Electronics 184 
Concord Radio 188 
Cornell -Dubilier Electric Corp. 138 
Corona Radio 138 
Coyne Electrical & TV Radio School ..163, 181, 186 
Crest Laboratories, Inc. 172 

Davis Electronics 181 
DeCray á Associates, Frank W. 183 
DeForest's Training, Inc. 5 
Douglas Instrument Co. 191 
DuMont Labs., Inc., Allen B. Inside Front Cover 

Editors & Engineers 173 
Edlie Electronics 182 
Electronic Chemical Corp. . 183 
Electronic Instrument Co. 32, 188 
Electronic Measurements Corp. 168 
Electro -Voice Inc. 6 
Erie Resistor Corp. 150 

Fair Radio Sales 181 
Falcon Electronics Co. 108, 109 
Federal Telephone & Radio Corp. 146,147 
Fenton Co. 127 
Finney Co. 137 

General Cement 165 
General Test Equipment 190 
Gernsback Publications 185 
Good, Inc., Don - 187 

Halldorson Transformer Co. 176 
Harveys Radio 189 
Heath Co. 94 -105 
Hickok Electrical Instrument Co. 125 
Hudson Specialties Co. 139 
Hughes Research & Development Labs 187 

Indiana Technical College 174 
Institute of Radio Engineers, The 24 
Instructograph Co. 182 
Insuline Corp. 163 
International Correspondence Schools 13 

International Rectifier Corp. 179 

JED Manufacturing Co., Inc. 27 
Jackson Electrical Instrument Co. 18, 142 
Jensen Industries 180 
Jersey Specialty Co. 149 

Kay- Townes Antenna Co. 114,.115 
Krylon Corp. 10 

Leader Electronics 28 
Leotone Radio Corp. 182 
Lowell Manufacturing Co. 158 

Macmillan Co., The 193 
Mallory & Co., Inc. P. R. Inside Back Cover 
McGraw-Hill Book Co. 192 
Midwest Radio & TV Corp. 151 
Miller Co., J. W. 160 
Miller TV Co. 190 
Mosley Electronics 191 
Moss Electronic Distributing Co. 132, 133 

National Electronics of Cleveland 
National Radio Institute 
National Schools 

163 
19, 20 

3 

New Jersey Television Supply 
Noll, Edward M. 

Offenbach -Reimus Co. 
Opportunity Adlets 
Orradio Industries 

Perma -Power Co. 
Philco Corp. 
Precise Development Corp. 
Precise Measurements Co. 
Precision Apparatus Co., Inc. 
Premier Radio TV Supply 
Prentice -Hall Inc. 
Pres -Probe Co. 
Progressive Electronics 

Guam- Nichols Co. 

44 
90 

90 
60 
56 

1 

43 
22 
89 
87 
34 
82 
82 
66 

75 

RCA Institutes, Inc. 31 
RCA Victor Division (Radio Corporation 

of America) Bock Cover 
Rad -Tel Tube Co. 54 
Radelco Manufacturing Co. 76 
Radiort Corp. 23 
Radio City Products 71 
Radio & Electronics Parts Corp. 48 
Radio Distributing Co. 91 
Radio Receptor Inc. 68 

RADIO SCHOOL DIRECTORY 
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Candler System Co. 
Capitol Radio Engineering Institute 
Commercial Trade Inst. 
Grantham School of Electronics 
Indiana Technical College 
Indianapolis Electronic School 
Milwaukee School of Engineering 
RCA Institutes, Inc. 
Tri -State College 
Valparaiso Technical Institute 
Western Television Institute 

Radio Shack 
Radio -Television Training Assn. ... 
Raytheon Manufacturing Co. 
Rek -O -Kut Co. 
Rider, Inc., John F. 130, 
Rinehart Books, Inc. 140, 
Rogers Electronic Corp. 
Rohn Manufacturing Co. 
Rose Co. 

Sams and Co., H. W. 18, 186, 
Sangamo Electric Co. 
Scala Radio Co. 
Service Instruments Co. 
Simpson Electric Co. 
Skyline Manufacturing Co. 
Sprague Products Co. 
Sprayberry Academy of Radio 
Stan -Burn Radio & Electronics 
Stephen Sales 
Steve -El Electronics Corp. 
Sun Parts Distributors 
Superen Electronics 
Supreme Publications 167, 
Sylvania Electric Products 

120 
15 

7 
48 
73 
41 
70 
77 
60 

93 
12 

75 
74 
27 
58 
59 
93 
84 
48 
50 
60 
79 
91 
25 

Tab 96 
Tallen Co., Inc. 56 
Torsion, Inc., Sarkes 30 
Tech -Master Products 44 
Technical Appliance Co. 57. 
Tele -Beam Industries 85 
Telemotic Industries, Inc. 84 
Television Communications Institute 77 
Television Hardware Mfg. Co. 65 
Television Materials, Inc. 55 
Telrex, Inc. 14 
Thomas Mold & Die Co. 76 
Transamerica Electronics 62 
Transvision, Inc. 178, 79 
Triad Transformer Corp. 83 
Trio Manufacturing Co. 8, 9 
Triplett Electrical Instrument Co. 26 
Tung -Sol Electric Co. 21 
Turner Co. III, 162 

Ultra -Audio Broadcasting System 160 
United Catalog Publishers I110 

University Loudspeakers 178 
Utah Radio Products Co., Inc. 170 

Video Specialties 189 

Walsco Electronics Corp. 117 
Ward Products Corp. 145 
Wells & Winegard 134 
Wen Products Co. 144 
Westinghouse Electric Corp. 128, 129 
Windsor Electric Tube Co. 170 
Winpower Mfg. Co. 188 

Zingo Products 192 

RADIO -ELECTRONICS 
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RADIO SCHOOL DIRECTORY 

Get Your F.C.C. LICENSE Quickly! 

Correspondence or residence preparation for 
F.C.C. examinations. Results q teed. 

An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in S 
weeks and 1st class in 3 additional weeks. Write 
for free booklet. 

GRANTHAM SCHOOL OF ELECTRONICS 
Dept. 101 -A, 6064 Hollywood Blvd.. Hollywood 28, Calif. 

GET INTO 

ELECTRONICS 

MORE JOBS 
than graduates 

Electironic 
Engi ceJJen 

sio47 RZP.Ifury °wth and aÓv Dm tin an Demand for our engineering e^ v 
graduates exceeds supply. Effective place- 

ment. Study in this world -famed college estab- 
lished 1884. Quarters start March, June, Sept., 
Jan. Approved for Korean Vets. 

Bach. Se. degree in 27 months 
Complete Radio Eng. courses . TV, UHF and 
FM. Also Mech., Civil, Elec., Chem., Aero. and 
Adm. Eng.; Bus. Adm., Acct. Small classes. Well- 
equipped labs. Modest costs. Prep. courses. Write 

Jean McCarthy, Director of Admissions, 
for Catalog and Campus View Rook. 

IIII 

tt 

it 
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BECOME AN 

ELECTRICAL EIGIIVEER 

You can enter this uncrowded. inter- 
esting field- Defense expansion. new 
developments demand trained special- 
ists. Study all phases radio & elec- 
tronics theory and practice: TV: FM: 
broadcasting; servicing; aviation. ma- 
rine, police radio- 18 -month course. 
Graduates in demand by major com- 
panies. H.S. or equivalent required. 
(Begin Jan.. March. June, Sept. Campus 
rite. lVrite fur catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso. Ind. 

TV REPAIRMEN 

i 
` 

MAKE TOP MONEY! 
1 In just 39 weeks, you can get 

complete TV service training! 
Streamlined course gives you all 

essentials for a good job as service technician. 
Graduates in great demand: jobs ore plentiful in 
this growing field. Other courses in electronics, 
radio operation and maintenance. Day or evening 
classes; modern equipment. Opportunity for em. 
ployment in local industry. 

Write for Catalog 111 Today 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington. Indianapolis 4, Ind. 

Be a "key" man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 
men for jobs. Good pay. adventure, In 
teresting work. Learn at borne quickly through famous Candler System. Qual- 
ity for Amateur or Commercial Li- 
cense. Write for FREE BOOR. 

CANDLER SYSTEM CO. 
Dept. a -A, Box 028, Denver i. Coto. U.B.A. 

RCA INSTITUTES, INC. 
A service of Radio Corporation of America 
350 West 4th St.. New York 14. N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Aporoved for Veterans 

Write Dept. RC -54 for Catalog 

RA I> PE REERINGI7 
MONTHS 

lntey1isice, specialize,) course Including strung basis in 
matfieinatics and electrical engineering, advanced radio 
theory and design. television. Modern lab, Low tuition 
Self -help opportunities. Also B.S. degree in 27 months 
in Aeronautical, Chemical. Civil. Electrical. and 
Meehanleal Engineering. f7. t. Don't approved. Enter 
March. June, September, December. Catalog. 

INDIANA TECHNICAL COLLEGE 
151 E. Washington Blvd., Fort Wayno 2, Indiana 

RADIO -TV ELECTRONICS 
CREI graduates in big demand. Accredited 
by Engineers Council for Professional De- 
velopment. New classes start every month. 
Free placement service for grads. Courses 
offered -Radio Engineering, Broadcast or 
TV Engineering, TV, FM, AM Servicing. 
Write for free catalog. Approved for Vets. 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RE, 3224 -16th St., N.W., Washington IO. D. C. 

JANUARY, 1954 

2414 College Avenue, Angola, Indiana 

BUILD MITVSrr 
YES, actually build a valuable Ty Set 

,,ghl al hors. At the same time learn 
all obout installing, repairing, sereic- 
ing-and get ready for a Big Puy Job 
n America's fastest- growing, most a "O 
citing industry. The CTI TV Tra -at 
Home Plan is preparing hundreds for 
bigger pay TODAY -and a brighter. Future TOMORROW.. No 
experience needed. We supply easy -ta. understand instructions - 
made clear with hundreds of charts, diagrams, photos -plos 
TWENTY KITS of Parts, Professional Equipment and Tools. Get 
a Ty Set to ENJOY. Get set to ENJOY a TV Future. Make 
money in spare time while taking Course. THOUSANDS SUC- 
CEEDING! So con Yau. Send toddy for big FREE Book, "You 
Can Succeed in Television.' 

o 
Oa 

COMMERCIAL TRADES INSTITUTE 

Dept. T27.1, 1400 Greenleaf Ave., Chicago 26, III. 

EARN MORE MONEY - 
BE A PROFESSIONAL 

TELEVISION 
SERVICE 

TECHNICIAN 
STEP INTO THE TOP PAY 

$5,000- $10,000 A YEAR 

CLASS. 7 MONTHS' SHOP 

TRAINING QUALIFIES YOU. 

If you want to reach your goal as 
a Successful Service Technician you SEND FOR 
will need plenty of "KNOW HOW" to FR E E qualify for the better servicing jobs 
or profitable shop ownership. 800K TODAY! 

WESTERN TY offers real experience on live equipment 
In our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
In big demand because they have the "field expe- 
rience" necessary for immediate "bench" or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion ... can demand better pay ... develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
a PROFESSIONAL TV SERVICE TECHNICIAN - non- 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Plan. 

APPROVED FOR VETERANS. Find out how you can get 
Into the TOP PAY GROUP - Send for this fact -packed 
book NOW! 

WESTERN 
TELEVISION 
INSTITUTE 

Bachelor of Science Degree 
in 36 months. 
Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields. 

This school will prepare you to be- 
come an engineer, technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 

Enter Both Radio and Television 

In 12 months you can attain the Radio - 
Technician's certificate. An added 6 
months course qualifies you for the 
Radio -TV Technician's certificate and 
the Degree of "Associate in Applied 
Science." The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 
Also offered: 12 -month Radio -TV serv- 
ice course; 12 -month Electronics or 
Electro Technician Courses; 6 -month 
Electrical Service Course and 3 -month 
refresher and general preparatory 
classes. 

Terms -January, April. July. September 

Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 
states and 23 overseas countries. Non- 
profit. 50th year. Courses approved for 
Veterans. Residence courses only. 

America's Leading 
Television 

Servicing School 

Western Television Institute Dept. E -I.4 
341 W. 18th St., Los Angeles 15, Calif. 
Without obligation, please send FREE 
booklet. (No salesman will call.) 

NAME AGE 

ADDRESS 

fully Illustrated 

L.GIrY 
TONE STATE 

J 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -154, 1025 N. Milwaukee 
Milwaukee I, Wisconsin 

Send: Free 45 -page "Your Career" booklet de- 
scribing Electrical Engineering Courses; Book- 
let on Careers in Radio -TV. 

1 am interested In 
name of course 

Name Age 

Address 

city Zone State 

if veteran. Indicate date of discharge 
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AUDIO AMPLIFIERS 

READY-TO GO 
MODEL AMP 5 HI -FI 5 
watt AC Amplifier plus 
built in PreAmp GE V.R. 
Pickup 60 to 18000 
CVs /1DB /down 2 DB 40 

11; _? : s cvs, hum level -55 rib, 
mike @ phono volume. 
continuous bass treble 

controls 6SJ7, 6807, 6V6, 6x5 "TAB" Hi-Ei special to your door PREPAID $21.39. 
Same unit less GE Pre Arno PREPAID $15.98 
Model 302PÁ 3 Tube Phono Ampi.l- Ideal for Custom Building Your Phonograph ..5 4.98 

GROMMES HI -FI AMPLIFIERS 
LJ2 Ore & Pwr Amp 8 Watt 20 -20Kc. $35.77 503GP Pre & Pwr Amp 10 watt 211 -20 Kc 53.90 215BA Williamson Pre & Pwr Amplifier 15 watt 10 to 100 Kc.. 97.51 
205PA Pre Amp 0.5DB 20 -20 Kc.. 53.90 
SPA Pre Amp for G.E. Reluct part 11.37 
RC1 Record Compensator .. 9.50 Garrard RC80 & GE Dual RPX 051) 47.00 Columbia 360 Hemispheric P.P. USA 136.71 

WRITE FOR DETAILS A PRICES 

SPEEDWAY ELECTRIC DRILL 
1/4" MODEL 200J 

HI- Torque (powerful) UL 
npvd. 2400 RPM 115V 

AC /DC motor. Jacobs 
geared chuck and key. Self aligning - olllesa ball thrust hearing. Light 
Treat t yourselfrotoa this workhorse drill. Plus 9 drill bite $14.95 Model 210 Drill stand. c 

ont 
erts above 200.1 to drill preset $9.65 

Model 400J 1/2° electric drill. 425 RPM Jacobs Chuck @ 9 drill hits in case $29.95 
CHROME VANADIUM SPEED DRILLS 
29PCS CHROME VANADIUM SPEED STEEL. Top Quality for Machinists 

x 
all nurpose use. Standard Full Length 1/16" to 1 /." by 64th', $7.98 12 PCS SET 1/16" to " Less Index $3.49 60 PCS DRILLS i'1 to 60 with Index $6.49 13 PCS 1/16" to l /4" w /Index $1.98 

SPEEDWAY UTILITY KIT 
The aervieemaaa workshop. kit Includes 200J Jacobs 
chuck t/ " drill. a et drill bits and accessories for grinding. polishing. paint 
stlrer, buffing. sanding and 

other uses. 55 nieces many 
As shown. special 

Model 200JK ...519.25 

'.TABS 
THAT'S A Boy 

YOU 
PICK 
THEM lot. of 10 

Cracked 
perfect 

key 

TESTED A 90 DAY GUARANTEED 
ORDER NOW, WHILE THEY LAST 

5Ú4G - 6SN7 - 25L6GT - 35Z5 
5Y3GT - 6K6GT - 12SA7GT - 6H6 
6V6GT - 6696 - 6W4GT - 12SG7 

e5 AUDIO COMPONENTS 
GE RPX041 Cart. Gold Tone $5.25 
GE RPXO50 Triple Play Cart 4.98 
Electrovoice Triple Play 1.98 
Pickup Arm A Xtal Hi -Outpt 2.39 
GE RPX -052 Triplay Diamond 

and Sapphire 17.75 
GE R PJ010 Dual .001^ & .003" Sapphire 1.98 
GE RPJOO5 Single .001" Sapphire.. - 1.35 
GE RPJO01 Single .003^ Sapphire 1.35 
GE RPJ004 Single .001^ Diamond 11.98 
GE RPJO13 Dual Diamond & Sapphire 12.98 

COAXIAL SPEAKERS 
All 8 ohm. V,C., Alnico V 
Magnets, Inbuilt Network. 
2 w ires needed for HE & 
LFResponse. Famous HI- 
FI Speaker Mfgre. 
IS" Coaxial PM A 5^ 
Tweeter, 25 watt /20 -17500 

hog wet 13 lbs 
special P25C0 $23.75 
12" Coaxial PM & 3Va 
Tweeter. 12 watt /45-15000 
cy shpg wgt 8 Ibs 'TAB" 

SPECIAL P12Ú0 ... .. ..$12.25 
8" Coaxial PM A 2í/z" Tweeter, 8 watt /70- 
15000 cy, Ideal for Home Hi -Fi TV. Radio 
A Phono Replacement Special P8C0 $8.95 

ELECTROLYTIC CONDENSER KIT 
POPULAR 25 

- VALUES r 
lots of 35 

Here 
for 

a handy 
serviceman. 

nt of 15 c ode 
sers for the sc ry maman. On1Y 53.75 

TUBE SPECIALS 

39¢ 11 

ADJUST -A -VOLT 
Standard Elect (Steen) 

Variable Voltage Transformer 
TYPE 20/0- 135V/3 Am /N 

$11.98 
TYPE 116U/0- 135V/7.5A/N 

$16.98 
TYPE 116 Specs 118U & 
Cased /N .. .. $21.98 
TYPE 1126/0- 135V/15 
Amp/Cased N ....$43.98 
TYPE 1226/(1 -270V/9 Amp/ 
Caned /N .. ....$43.98 
GR 50A VAHIAC /0 -135V /45Amp /I.N$112.00 
GR SOB VAHIAC /0 -270V /31 Amp /I.N$112.00 
STACO 1.121:5 /METERED /140V/5A/ 
1.5KW /N ...... . .. 541.50 
STACO PAL-7/METERED/135V/7.5A/ 
1KW /N ... .. ... 540.50 

Industrials Write For Quantity Prives 

RHEOSTAT SALE 
2 ohm 50W Model 1 2.25; 5 for 10.00 
6 ohm 27W Model LH 1.49; 2 for 2.49 

20 ohm 50W Model .1 1.98. 2 for 3.50 
60 ohm 50W w /knob 2.25 2 for 3.98 

100 ohm 50W Model K 1.98 2 for 3.50 
300 ohm 525W Model P 2.98 2 for 5.00 
350. 500. 5000 ohm Slotted shaft. 

25 watt 79t; 3 for 2.00 
866A KIT and 

XFORMER 
2 Tubes, Sekts. xmfr, 
115v6oeye lips, outpt 
2.5vet /1OA/ 
Hiving $4.98 
DIODE PROBE TUBE 
Unexcelled for No -Loss 
VHF testing. Ultra- 
sensitive subminia- 
ture-envelope. . New. 

w /data VH02 254: S for 51. 

ONE YEAR GTD PICTURE TUBES 
7JP4 $17.95 
10BP4 10.00 
12" Glass 12.00 
14^ Rectangular 14.00 
16" Glass 18.00 
17" Rectangular 17.00 
19" Round 19.00 
20" Rectangular 20.00 
21" Rectangular 21.00 
24^ Hytron 74.95 
27" Hytron 89.95 
Send your dud prepaid only. and ''TAB" 
will ship one year guaranteed Picture Tubes 

above prices. No dud return required for 
7^. 24 ̂ . 27 tubes. Prices based on 11.00 
per Inch. Mtal or Electrostatic 

tubes add 

TUBE 
*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 Gtd. When ordering mention IRE 

0A3 /V11.7$ . 1.04 6AQ7GT 1.29 0B2 ..... 1.37 BARG 2.98 063 /VR9O .. .96 BASS .79 
0C3 /VRIOS - .92 6A56 2.22 003 /VRISO . .92 BAS7G 3.48 1B3 /8016 .. .80 611T8 .54 1L4 .48 6AUSGT 1.10 ILA 1.35 6AUB .56 1LD5 .98 6AV5GT .98 1LN5 .78 6AV6 .49 15 .78 6AX4 /6U4 .74 1U4 .52 6040 1.18 IU3 54 6BAG .54 
1X2A .98 6BA7 1.09 
2Á4G 1.18 6BC5 .63 
2X2 .42 6BC7 1.23 
2X2A 1.53 61306 .83 
5R4GY ... 1.20 611E6 .54 
5R4GYW ... 1.75 6B1E5 .98 
5T4 1.48 613G60 1.58 5040 .55 6086 .63 
5Y3GT .43 6016 .69 
BAC7 .80 6887 1.58 
RAGS .71 6131.707 1.19 
6AG7 1.14 60N7 1.98 
6AH6 1.22 60Q6GT - 1.20 
6A15 1.40 60Q7 1.65 
OAKS .77 6C4 .52 BAKE .92 6C5 .68 
6AL7GT ... .98 6C116 .59 
6AN5 2.90 604 2.70 
6AQ5 .52 6F6GT .79 

OIL CONDENSER 
SPECIAL 

10 MID $1.75 ea 
600 VDC Let. Of s 
Case dimensions, not including 
insulators 41 /8H x 33/4W x I t/4 "1) 
Smaller Quantities. special 51.98 

INFRARED SNOOPERSCOPE 
SEE -IN -DARK TUBE 

Image-Converter Tube Hivensitivity elm 
plified design 2" die. Willemite screen- 
data & tube. 

SUPPLY 
13.98 

1800VDC /35MA, Using Doubler Crkt. Trans- 
former, Rectifiera. Sockets. Resistors, Ca- 
pacitors and Diagram 56.90 

CONDENSER SPECIAL 

2 MFD 
1000 VDC 
330 YAC 

"CD" MFGR Lato of so 
..Smaller Quantities. each..496: 3 for 51.25 
2MFD 600VDC Porcelain Insulators with 
Adiustahle Mnuntine Clamp...3 for $1.50 

25o 

OIL CONDENSERS 
WAREHOUSE CLEARANCE SALE 

RECTANGULAR CASE 
.5MFD 1500VDC 95e; 2 for 51.50 
SMFD 600VDC 1 50: 3 for 4.00 

IOMFD BOOVDC 1 98; 2 for 3.50 
3MFD 330VAC 1000VDC.49e: 3 for 1.20 

2x2MFD600VDC /VIT "Q" 1.25; 2 for 2.00 
BATHTUB SIDE TERMINALS 

1MFD 600VDC 39e; 3 for 1.00 
4MFD 50VDC 506; 5 for 2.00 
.1MFD 2000VDC 1 05; 5 for 4.50 

CLOCK RADIO 
WAKE UP TO MUSIC 

.lust t the dial. & radio 
tomaticall) turns on. Beau- 

tiful plastic cabinet. 
MAROON OR IVORY 

Powerful 5 tube design. 
"TAB" SPECIAL Prepaid 520.98 
Same Less Clock 516.98 

PRECISION RESISTORS 
2 MILLION IN STOCK 

GUARANTEED 1% TOLERANCE 
ORDER ANY VALUE YOU NEED 

.42 to 970K OHM 35k; 10 for $3.29 
1 MEG A UP 700; 10 for $6.49 

686 .60 
6.14 6.66 
6J5 .54 
6.16 .S8 
6J7 .72 
666 .54 
6K7 .58 
6K4Á 3.64 
6K6GT .54 
6L6 1.48 
6L6G1 1.08 
6L6GA 1.06 
6L6GAY .. 1.98 
6SA7G7 . .66 
65C7 .90 
65F5 .78 
65F7 .73 
6567 .64 
65117 .61 
65J7 .58 
658707 .56 
65L7GT .64 
6SN7GT ... .68 
650707 .62 
65117 .62 
6557 .88 
678 .96 
6U4 .74 
608 .99 
6V6 1.39 
6V6ß7 .59 
6W4GT .52 
6X4 .49 

6X5 
6Y6G 
7A8 
7C7 
7F7 
7F8 
7H7 

7V7 
774 
12A6 
12AH7GT , 

12ALS 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AW6 
12AX7 
12AY7 
12 BAG 
12BA7 
12BOG 
126E6 
128F6 
120117 
12C8 
12116 
12.15 
12K8 
12Q7GT 
125A7GT 

FILAMENT TRANS. 
2.5V /2A @ 79e; 2 for 51.49: 10 for.56.49 
2.5VCT /1OA 12.5KVINS KENYON.. 6.98 
6.3V /2AMP @ $1.08; 2 for $1.98 
2.5VCT /10A 5KVINS ... . 3.59 
7.5VCT /12A (-SD KENYON 15 KVINS.10.95 
24V /1.25A CSD fd 51.98. Two for.. 3.49 
2X12V/2A or24V /2A@ $3.119. Two for 6.98 

TRANSFORMERS 
All 115 V 60 Cyc Input TV. A CR 
pwr to 
VOLTS 

Xmfr 
200 KV 2(w /suedrunlpr 

ckt.) A1.1, tubes. PI. A VII. w des 
300 VDC /275 Ma FullrWave: 8.4V 
10.3A. .4V /8A. 2.5V /3A Hvpersil 
Core. Oil Impreg. $6.49; Two far 511.98 
1000VCT /45MA, 795VCr /ROMA. 39OVCT/ 
55MA 3X5V /3A, 6.3VCT /1A, 6.3VCT /.3A 
CSD HVINS CAN BE USED 2X RATING 
RAYTHEON HYPERSIL CORE S 4.98 
95OVCT /100 MA.5V /2.5A.5V /SA,45V /1A, 
10V/1.5A WESTERN ELECT S 5.49 
900V /35MA. 2X2.5V/2A. XCLENT 1800V rH1.l:It TWO 2X2 FIL WNDGS . .$ 2.25 
85OVCT /148MA. 5V /3A, 8.3V /SA. 
6.3V/3A $6.49 
840VCT /110MA. A 530VCT /21MA. 2X5V/ 
'3A.8.3VCT /1 A. 8.3VCT /.3A S 3.45 
800VCT /150MA STANCOR $5.98; 3 for $15 
778VCT /200MA, 5V /3A, 6.3VCT /5A $5.98 
78OVCT /250MA, 5V /9A. 12.ßV /5.5A $ 7.95 
770VCT /200MA, 5V /9A. 12.43V /5.5A S 6.95 
770V/2.5MA. 2.5V/3A, HVINS HMSLD in- 
cludes FILTER PARTS 4 /scope $ 3.69 
700VCT /120MA. 2X6.3V/3A, 6.3V /lA 
Price .. ..$3.98; Two for 5 7.25 
68OVCT /200MA, 5V /3.5A. 6.3V /4A, 
78V /1A 54.391 3 for 517 
600VCT /5OMA, 6V /3A. 6V/1.5A 5V/1A 

$2.49; 2 for $4.50 
42OVCT /90MA. 6.3V/1.9A. W /INPUTS 6. 
12. 24. 115VDC A 115 & 230 VAC (B S 1.49 

.54 

.88 
.68 
.76 
.82 

1.24 
.72 
.92 

1.06 
.68 
.48 

1.45 
.54 
.54 
.72 
.89 
.52 
.98 

1.18 
.98 

1.69 
.59 
.94 
.59 
.59 
.85 

1.29 
.62 
.64 
.52 
.68 
.55 
.68 

FILTER CHOKES 
12Hy /80ma /H'Sld /3KVIn 2.25 
1011v /125ma /IITC /Cod/ 

H'Sld /1Kelm, 1.98 
SOH) '1 2'ma ('sd /HNld 2.89 
20 Hv /3OOma or 15HY /40Oma/ 
12KVlna 

.. .. 8.95 
13.SHy I amp 17 Kvins Raytheon 39.95 
8 Hy /175ma, 250 Ohm. 1.49; 2 for 2.49 
12 Hv /300ma, Hmsld 5KVIne 4.95 
10 Hy /85ma 550 ohm....956; 2 for 1.69 
3 Hy /4oma UTC Hi "Q ".95e: 2 for $1.39 

125C7 1.08 
12SF7GT .84 
12507 .80 127 
1241707 54 
125K7 .66 
125L7GT .62 
1259707 .68 
125070 

7 1.98 
19V8 1.98 
2569607 .98 
25L6GT .58 
2525 .78 
25Z6GT ... .58 
2807 1.94 
35115 .52 
35L6 .58 
352507 .54 
35Y4 .68 
45Z3 .88 
5OÁ5 .76 
SOBS .54 
SOCS . .54 
50L807 .62 
RK61 /XFO1 2.64 

.58 
81 1.38 
83 1.12 
83V 
84/624 . 1.62 
117L /M7GT . 1.98 
117Z6GT .911 

CK503AX . 1.49 
CK503AX . 1.79 

CK531DX 1.89 
CK532DX . 1.89 
CK533AX ,. 1.29 

I 

CK534AX 
CK536AX 
CK538DX 
CK539DX 
CK543DX 
CK544DX 
CKS46DX 
CK571AX 
CK1005 
2050 
CK5672 , 

CK5678 . 

CK5702 
CK5703 . . 1.29 

Xtal Diode. 
182111 192 
11422 1.22 
1823 1.35 
1N23A 1.98 
1N23B 2.22 

4.98 
11426 8.75 
1827 1.55 
10134 .64 
1N34A .90 
11135 1.65 
1N38A 1.29 
11441 8.9 
1842 16.95 
11445 1.45 
11446 .69 
11447 4.00 
11448 .55 
11.151 .45 
11154 .78 
INGO .60 
1963 /K63 2.49 
1N69 .98 

.99 
. .99 

.98 
. 2.19 
. .99 
. .99 

1.99 
2.49 

. .68 
1.48 
1.20 
1.28 
3.74 
2.90 

WHILE PIC 59¢ PICK THEY 
THEM 

LOTS OP 10 
LAST 

Your selection of 10 at 596 each or 
smaller quantity at indicated prices. 

ELECTROLYTIC CONDENSERS 
aX 20MFD /450VIuC..69k: 3 for 51,95 
31( 15MFD /45OVDC..98e: 3 for 2.5n 
3X 2OMFD /400VDC..79C: 2 for 1.29 
25MFD /450VDC 696: 3 for 1.95 
'LOME 3 for 1.95 
50mf /350 do FP 

25V 
5 for 1.00 

30.15.10 mf /250vdc 5 for 1.00 
30.2x2Omf /450.25vdc 3 for 1.00 

STORAGE BATTERIES 
36 Volt WILI-ARD Miei -BRANO NEW 5 os 
Designed Portable Equip Models .986: 4 for $3 
(4) 36V Batteries /acid . ......53.35 
2V /20AH Willard PLUS 2V. Vibrator. 2.98 
2V /2OAH w /vib A acids 3.59 

, a , RAH Wil Id NT6/88214U 2.98 
6V /6AH Battery w /acids 3.25 
6V /40ÁN Battery 6.98 
6V /4OAH Battery w /acid ..... 9.25 
a We ship acid in bottles. R exp only 

TAB PHOTOFLASH LAMPS 
"Tab" W -See. 

No. Replaces Max. Each 
Ú5W SPRG /FA104 150 55.98 
23ST GE FT 210 200 9.98 
No. 1 AMGLO 5804X 100 10.981 

VA SYLV. 4330 200 9.98 
22ST FT 110 200 9.98 
V4X4 X400 200 10.98 
DX SPRGFAIOO 150 9.00 
100 WATT SEC PHOTOFLASH KIT 

Includes DX Flash Lamp Rated 
151) Watt Sec. Flash Lamp 
Holder & 8" Reflector & Cable, 
Power Transf & 'CD" Con - 

:2 0pt2 Sec. Resistor 100 Resistors, s. Ca- 

...Y 
pacitors, Rectifiers A 

534.98 eketu 
100 Watt See Condenser Bank 72MFD/ 
18Ú0V per unit. 85 units equals 91.2MFD/ 
111(1 watt seconds .. SPECIAL $7.98 
525MFD'450V "CD" condenser ..$8.00 

BL"'S T A B" THAT 

Dept. IRE 111 LIBERTY STREET, NEW YORK 6, N. Y., U.S.A. 

DC POWER SUPPLY 
O to 12 VDC/2 Amp. Va- 
riable DC supply. un- 
eased and completely 
beilt.lnpt. 1155/60 ny 
Usable LAB supply, fila- 
ment D. C. plating. bat- 
tery charging, model rail- 
road, includes voltage age r 
speed control and center 
off reversing sw. Ideal for two 'HO' loco- 
motives Prepaid USA. $10.95: 2 for $20.00 

FEDERAL "ITT" SELENIUM 
BATTERY CHARGER RECTIFIER 

10 -0 -10V (CT) 100 Amp., fan cooled. Re- 
place your old inefficient sulfide tifier 
w -new selenium type. SPECIAL...$11.98 

SELENIUM RECTIFIERS 
1/a WAVE FOR RADIO & TV 

List 
Price eriina 

81.50 $0.59 
1.85 .69 
2.05 .79 
2.25 .99 

Current 
65MA @ 130V 
75MA @ 130V 

100MÁ (,.f 130V 
150MÁ @ 130V 
200MA @130V 3.15 1.39 
300MA @ 130V 3.30 1.49 
400MA M 130V 4.25 1.89 
500MA@130V 4.40 1.98 
230MA@ 18V 1.40 .59 

RECTIFIER XFMRS 
Primary 115V 60 Cye 

Secondary 0.9.12.18- 24 -36V 

12 For 
56.48 
7.58 
8.68 

10.78 
14.98 
15.98 
20.38 
21.28 
5.98 

12 Amo 516.75 
24 Amp $35.75 
18 Volt. 2 Amps S 1.98 

RECTIFIER CHOKES 
4 Amp .07 Hy .8 Ohm $7.95 

12 Amp .01 Hy .1 Ohm 14.95 
24 Amp .004 By .025 Ohm 29.95 

SELENIUM RECTIFIERS 
FULL WAVE BRIDGE 

We specialize ln Rectifiers, Fewer suppllee 
en epeehleationa. Immediate deliver). 
Marrent 18/14 36/28 54/40 130/100 
¡cont.) Volts Volte Volts Volta 
1AM 1.35 2.15 3.70 8.50 
?AMP 2.20 3.80 5.40 10.50 
4AM 4.25 7.95 12.95 25.25 
9AM 4.75 9.00 13.50 33.00 

10AMP 6.75 12.75 20.00 44.95 
12AM 8.50 16.25 25.50 49.00 
2OAMP 13.25 25.50 39.00 87.50 24AM 16.25 32.50 45.00 95.00 

Rectifier 6 Transformer 
115V /80 cy inputs. 

up to 14DVC at 12 amp", $ 19.98 
up to 28VDC at 4 amps 14.98 
up to 28VDC at 12 amps 29.98 
up to 28VDC at 24 amps 59.95 
up to 28VDC at 50 amp. 127.00 

TV & COAX CABLE 
300 Ohm Twines. Heavy duty 65 
mil all copper TV lead In. 
per ft. 
1000 foot real 

feet $1.39 
RG59U 73 ohm TV Coax Cable 
MFGRD to rigid UHF apee.. 

per ft. 54; 100 feet $4.50. 
SPECIAL 500 feet $22.00 

TELEVISION ANTENNA 
VEE CONICAL Broad re- 
sponse, all channel, posh5 
FOLDED 

for fringe sae . 58 l 

antennas. 
DIPOLE 

channel. 
Hi low 

antenrus, an channel, tardy 
TV 
construction $4.95 
TV CONICAL ANTENNA n All Channel Sturdy 

8 elements 00 ft. Tu .2 DOUR 
Ant. All Channel. turdy ans. 

w/Mtg Clamps & 100 ft. Twinex....$4.49 
WIND OW ICAL ANT . Channel. Hvy 
Const. Mounts outside window - 

D FO OT Interlocking Mast Sections, 
H 

Duty. rustpro of 2 for $1.49; 10 for S7 
CRYSTAL DIODES 

IN23B Sylvania $1.89 
Lead Jacketed A Boxed. Lots f 10 
Smaller Quantity, Unit Pries $2.25 
1821 85t; 6 for S 4.00 
11421A $1.551 5 for S 7.00 
I1421B $2.89; 4 for $10.00 
1827 $1.55; 5 for S 7.00 
11446 696; 5 for S 3.25 

HI -FI POWER SUPPLY 
SOLA constant voltage power transformer, mounted on 
chassis with (2) octal rectifier 
sockets. 

NEW MFGRD BY DUMONT 
Furnishes 400VDC /250MA to 

/ filter system. 12.6VCT /6 Amp 
or 2X 6.3V/6 Amp (common 

tap) and 5V /6 Amp REGULATED 
With filter condensers. choke and 
rectifier tubes 518.98 

EICO TEST EQUIPMENT 
Kit Built 

Stock 1J Type Price Price 
221 VTVM $25.95 $49.95 
315 Sig Gen 39.95 59.95 
322 Sig Gen 23.95 34.95 
360 SWP Gen 34.95 49.95 
377 Aud Gen 31.95 49.95 
425 Scope 5^ 4.95 79.95 
470 Scope 7" 79.95 129.50 
566 VOM 14.90 18.95 
625 Tb TSTR 34.95 49.95 
1171 Resist Decade 24.95 

Industrials 6 Schools Write Qty Price 
REPAIR KIT #873 

-.5 All the tools needed for on 
the In- 
cludes (41 interchangeable 
screw driver blades and 
handle. electricians pliers. 
ad instable wrench. lone 
nose pliers and wrap 
around case. Tempered 
tool steel .....52.69 
Model 3701 6 screw driv- 

e from 12^ down, all tempered tool 
teal magnetized. hammer -proof amber 

hand es. Special - .. ....98e 
My Buddy 8 pea. kit. (5) interchangeable 
screw driver blades and handle. 3 ft. steel 
tape rule. diagonal cutter and ease. 51.79 

WAREHOUSE CLEARANCE 
Antenna Mast Sections MS49 A MS50 

at S3 
Vender Root Counter ' digei 850; 35 for $2 
RF Choke 21:lMH /30(1MA 296; 10 for $2 
RF Choke 20MH /200MA 39e; 6 for 52 
Band Pass Filters 60. All, 150 eye: 2 for $3 

NEW YORK CITY SERVICEMEN 
FREE; 2 Subway Tokens with any $5.00 
Purchase from our Store. 

Money Back Guarantee (Cost of 
Mdse. Only) 55 Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges or 25% 
Dep. Tubes Gtd. via R -Exp. only. 
Prices subject fo Change Without 
Notice. Phone Rector 2-6245. 

CABLE: "TABPARTS" 

RADIO -ELECTRONICS 

PRINTED IN THE N. 5. A. SY THE CUNEO PRESS, INC. 
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Depend on Mallory 
for 

Approved Precision Quality 

MALLQE'kY 

141824 343151 141I 
vLida .a0. 1< x.1.;ML.T ?ttfYab'b 

The sales leader - 
proved in every UHF area 

The MALLORY CONVERTER 
Packs ALL Features in Half the Size! 

The new Model 88 has these important Sales Ac'vantages 

originated by Mallory: 

Less than half as large ... measuring only 7%" wide x 594" high x 4N" 
deep ... yet full Mallory quality. 

It has linear tracking. Tuning is easier, more exact than ever. No bunching 
of channels. 

The Preselector in the new 88 protects against image interference, oscillator 
radiation and interference at the IF frequency. It insures better selectivity. 

The Mallory 88 Converter adds all UHF channels to any TV set without 
sacrificing a single VHF channel. 

Design refinements and precision quality of the 88 assure high quality 
picture definition and easy tuning. 

The customer has nothing more to buy, no adjustments to make for addi- 
tional new channels ... even if he moves to another area. 

Installation is easy. It only takes a few minutes to connect the antenna 
and power leads from the Converter to the set. It can be done right in the 
customer's home. 

ASK YOUR MALLORY DISTRIBUTOR for complete details of tae new, 

handsome, compact Model 88 Converter. It can be your answer to bigger 

profits ... just as all Mallory Converters have been for dealers is areas 
where UHF is already on the air. 

Nirmic 
CAPACITORS CONTROLS VIBRA -ORS SWITCHES RESISTORS 

I. RECTIFIERS POWER SUPPLIES :ILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO., Irc., INDIANAPOLIS 6, INDIANA 
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L.et's face it... 
... the best tube you can buy 

is your best buy 

When it comes to anything so important in radio and television serv- 
icing as a receiving tube, performance means much more than price. 

After all, when you purchase a receiving tube, you are 
not buying just glass and metal. Your reputation and your 
profit depend on the performance that tube will provide! 

If you try to cut corners by buying 
"seconds" ... or by using "just any tube 
brand," you may be in for trouble. 
Unnecessary callbacks alone can eat up 
all your profit. That's why we think 
you'll be interested in these two facts 
about RCA Receiving Tubes .. . 

First Fact: There is no such thing as a 
"second" RCA Receiving Tube that can find 
its way to market. If an RCA Tube fai's 
to pass its final test, it is not only rejected 
... it is broken ap, dumped into a "meat 
chopper" and ground up into so much hash. 

Second Fact: The quality of RCA 
Receiving Tubes is continually being 
"upgraded." For instance, when tele- 
vision came, you asked for an improved 
6SN7 -GT. As a result, RCA's 
6SN7 -GT is a far better tube 
than the 6SN7 -GT of yesterday. 
You see, we guard our reputation 
as zealously as you guard yours. 

So let's face it ... you just 
can't afford to buy anything 
less than the best in receiving 
tubes -and that's RCA. 

0 ellh RADIO CORPORATION of AMERICA 
46VELECTRON TUBES 

ELECTRON TUBE R iNl9E 

To be sure you're getting unused, 
factory -fresh RCA Tubes, buy them 
only in the familiar red, white and 
black RCA Tube cartons through your 
authorized RCA Tube Distributor. 

HARRISON, N. J. 

www.americanradiohistory.com

www.americanradiohistory.com

