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with your next purchase

of three Teletrons
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You get the TELE-MIRROR FREE...as
¢ an added bonus for better service.

It's the service tool you've wanted most
...needed most...and haven't been able
to buy anywhere!

A self-clamping, 8" x 10” BLACK MAGIC
mirror, target-lined for accurate picture
alignment.

You give better service-at no extra cost
because Teletrons actually improve your
customer’s set performance. That's the
bonus Du Mont's acknowledged. leader-
ship gives you every time you install a

Teletron.

This offer is limited, so act fast! See your
Du Mont Jobber today!
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for Security! Good-Paying Jobs!
MAKE THE MONEY YOU’VE ALWAYS DREAMED OF!

LEARN RADIO
-TELEVISION

1 § AND ELECTRONICS
i, BY EASY SHOP METHOD
TRAINING AT HOME!

Let NATIONAL SCHOOLS —a resident-training school for nearly 50 years—train you at home for
today’s unlimited opportunities in Radio-Television-Electronics. National Schools is one of the
largest schools of its kind. It is located in Los Angeles—the center of Radio and TV world! It has
four large buildings of modern shops and labs. Its faculty is considercd tops in the business.

You get 2 ﬂ You learn from lessons prepared by experienced
g ~ 'U— rj ]l instructors and engineers. Men who are successful
all ""e parts—even tubes!— g [ 1 Radio and Television technicians. Men who have

for this modern Superhetcrodyne Receiver.
You learn to build it step by step. And you
keep it! Get all the facts. #lail coupon now.

RADIO.TE!

AnD ALLL

TELLS YOU HOW!
Page after page--in color—tells you every-
thing you want to know. Mail the coupon.

Get this valuable book todcy. And if you
hurry —YOU GET A FREE SAMPLE LESSON,

TOO! Shows how easy National Schools
Home Training is. Mail the coupon today.

Today’s Shortage of Jﬂ’rnined Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided missiles, radar, and other
electronic devices so impottant to national defense!
With big, new developments in TV. With over
90,000,000 home and auto radios, over 12,000,000 TV
sets. With more than 3100 radio stations...over 100
TV stations — and more building every day... yes,

imagine the great opportunity ycu have today‘

YOU are wanted in Radio-Television-Electronics'
America’s fastest-growing field. High-pay jobs—the
kind you've always wanted — are waiting for YOU!

Job Security! Big Money! For YOU!
in Today’s Expanding industries!

Trained Radio and Television techniciansreally make
imporiant money these days. Thousands of National
Schools graduates—men ‘just like you—are earning
good money all over the country. Why not you?
And —National Schools graduates get the personal
satisfaction of being highly-skilled technicians. Men
people respect. Men who enjoy their work—rather
than having to drag along in just any old job.

National Schools Has Trained 1000’s
of Successful Men! Why Not YOU?

In aimost every state—and many foreign countries—
National Schools gradustes are filling big jobs with
famous companies. Or running their own sueccessful
businesses. What are YOU waiting for? National
Schools training is complete training. So when you
graduate you can take advantage of today's big
opportunities in Radio-Television-Electronics — fast.

T

You Train At Home=In Your Spare Time

National Schools Shop Method Home Training gives
you basic and advanced instruction in all phases
of Radio-TV-Electronics. And remember—your train-
ing is based on resident school training principles.
You learn fast from hundreds of diagrams and pic-
tures. All instructions are written by experienced
technicians who work in Radio and TV every day,
All instructions have been developed and tested in
National Schools' own labs and studios, which are
equipped with the latest RCA equipment. No wonder
this National Schools course is so up-to-date, prac-
tical, interesting. And so easy to learn! And no won-
der it is held in such high regard by leaders of
American industry! Approved for eligible Veterans.

We Teach You How To Make Welcome
Extra Money—While You Learn!

Many National Schools students —men like you

make plenty of extra dollars each week in spare
time! Fixing neighbors’ radios, appliances—and other
ways we teach you. You start learning and earning
from the day you enroll. From the very first lesson!

WE SEND YOU LOTS OF PAR'I'S
LIKE THIS!

With National Schools Shop Method Home Training,
You get basic principles and plenty of practical train.
ing. You learn by doing. No wonder you learn sofast!
We send you many parts—all of professional, modern
quality. You do lots of practical experiments. You
advance day by day, step by step. Until you can even
build the modern Superheterodyne Receiver
Yyou see above —plus other important testing
units. The free book tells you all about it. The
free sample lesson shows how easy the training
is. Use the coupon. Send

trained 1000’s of men like YOU!

Only National Schools Gives You This
Professional Multi-Tester!

You get this amazing, new testing instrument—fac-
tory-made and tested—complete—ready to use! Simple
to operate. Accurate and dependable. An instrument
every Radio-TV man needs. Light enough to carry
around—so you can use it at home or on service calls,
You'll be proud to own this valuable equipment.

Here are only o Few of the
Good-Paying Jobs You Can Choose
Radio Station Engineer, District Service Mana-
ger, Aircraft Radio Inspector, Own Your Own
Repair Shop, Inspector Technician, Service
Specialist,Special Government Jobs, Complete
TV Service, Sound Truck Operator. Many more!
National Schools graduates have secure, good-
paying jobs like these! So don't wait-—-mail the cou-
pon today. Now-—while you're thinking about it!

Attention! Men Going into Service Soon!
National Schools’ course quickly prepares you for
many important jobs in the Armed Services. With
National Schools Training you have an opportunity
to get into special service classifications—with higher
pay and grade—immediately!

FREE SERVICE FOR GRADUATES
National Schools uses its great influence and pres-
tige to help you find your place in the field of your
choice. Don't put it off! Start yourself toward a
skilled trade! Get the big pay you've always wanted!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA o ESTABLISHED 1905

193 E. Hastings 8t.. Vancnuver. B. C.

n Can

Foie SO m PON TODAY-WITHOUT FAIL!

NATIONAL SCHOOLS, Dept. RG-92 Mail in envelope
DON’T PUT 4000 South Figueros Street or paste on =
,1 OFF.' Los Any:llu 37;:"'":':« ] penny po;'rt :‘arL .
Mail me EE the book mentioned in ad. Also & free sample lesson.

: GE' THE I understand no salesman will call on me. .
B'G SALARY NAME_ AGE. ]
YOU HAVE 2
ALWAYS =

Ty _ZONE__.__STATE
|
w‘""ED' [ Check here if you were released from the Service less than 4 years ago. ]
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RADIO-ELECTRONICS is publisiied monthly by Radcraft Publicatlons, Inc., at hn—eFFmtreets, PI)IIW’B Entered as second class matter September 27. 1948 at
tlf:e Post (])ﬂl('e at Philadelphia, 'a., under the Act of March 3, 1879, Copyright 1952 by Raderaft Publications, Inc. 'lext and lllustrations must not be reproduced without permission
of copyright owners.

SUBSCRIPTION RATES: In U. 8. and (‘anada, in U. 8. possessions. Mexlco. South and Central American countries, $3.50 for one year: $£6.00 for two years; $3.00 for three years;
single copies 30¢. All other foreign countries $1.50 a year, 8.00 for two years; $11.00 for three years

POSTMASTER: If undeliverable gend form 3578 10: RADIO-ELECTIONICS, 25 West Broadway, New York 7, N. Y
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*pour fubure in

thie new world of 77

ELECTRONICS

Every success in Electronics has a story behind it. Some-
times you hear it’s “luck.” Other times,
What do the successful men themselves say? They give
credit to training. In addition, many men on the way
up thank the day they sent for a booklet titled “Your
Future in the New World of Electronics.”

This is the eye-opening survey of the fast-growing world
of Electronics. Many eager, ambitious men started their

“contacts.”

technical careers with a study of this booklet.

Expansion is phenomenal in this dynamic industry.
There are over 100,000,000 radios in use! Experts pre-
dicted that by 1954 there would

Many a well-paid man

is grateful for this FREE
fact-packed booklet, which details

HOW YOU CAN BE

SUCCESSFUL IN

RADIO-TV-ELECTRONICS

<Send for it today

sands of professional radiomen with technical educations.
During World War 11. CRE] trained thousands for the
Armed Services. Leading firms choose CREI courses for
group training in electronics at company expense, among
them United Air Lines. Canadian Broadcasting Corpo-
ration, Trans Canada Airlines. Sears Roebuck & Co.,
Bendix Products Division. All-American Cables and
Radio, Inc., and RCA-Victor Division.
CREI courses are prepared by recognized experts. As-
signments are practical and easily-understood. You
benefit from the individual supervision of CREI’s Staff
of [Instructors, This complete

be 13,000,000 TV sets. That mark
was passed a year ago. Today
there are 16,184,000. 109 televi-
sion stations are now in opera-
tion, and the lifting of the freeze
will send 1500 to 2500 new sta-
tions scrambling for trained per- gible for G.I.
sonnel—so urgently needed in

CREI resident instruction {day or night) is
offered in Washington, D. C. New classes
start once a month. Check coupon for resi-
dence school catalog. VETERANS:
charged since June 27,
benefits.

additional check-mark in coupon.

training is the reason why CREI
graduates find their diplomas
keys-to-success in Radio, TV and
Electronics. CREI alumni hold
If dis- top positions in many of Amer-
1950—you are eli-

For details,

ica’s leading firms.
At your service is the CREI

Placement Bureau, which finds
positions for students and grad-

place

every phase of electronics. That
isn’t the whole picture. Consider
the tremendous defense orders for electronic installations
——consider the fire and police departments, the railroads,
the cabs, the aircraft—all using radio. Consider radar.
Consider the maritime world with its navigational aids,
fathometers, ship-to-shore and ship-to-ship communica-
tions. Think of electronic heating, fax and ultra-fax, of
electronic medicine, and all the other applications of elec-
tronic know-how. Countless positions must be filled—in
development, research, design, production, testing, in-
spection, manufacture, broadcasting, telecasting and serv-
icing. Who can get those positions? You—if you prepare
today—if you are alert and have the ambition to advance
your knowledge. You-—if you take 2 minutes to send for
a free copy of “Your Future in the New World of Elec-
This helpful booklet shows you how CREI
Home Study leads to greater earnings through the invit-
ing opportunities described above.

tronics.”

CREL an accredited technical school, does not promise
you a “bed-of-roses.” You have to translate your willing-
ness to learn into salable technical knowledge—via study.
Since its founding in 1927, CREI has provided thou-

SEPTEMBER, 1952

uates. Although CREI does not
guarantee jobs, requests for personnel currently exceed
supply by far.

Talk to men in the field and check upon CREI’s high
standing in electronics instruction. Determine for your-
self right now that vour earnings are going to rise with
your knowledge—and that you can get your rightful
place in the Age of Electronics. All this CREI can
promise you, provided vou sincerely want to learn. Fill
out the coupon and mail it today. We'll promptly send
you your free copy of “Your Future in the New World

of Electronics.” The rest—your future—is up to you.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RAD!O ENGINEERING INSTITUTE '
Dept. 149D, 16th & Park Rd., N.W., Washington 10, D. C. H
Send bookiet ' Your Future in the New Worid of Electronies” and course outline. g
LHELK TV, FM & Advanced AM Servicing (] Aeronautical Radio Engineering ¢
FIELD OF (O Pracncal Television Engineering 1
GREATEST ( (] Broadeast Radio Engineering (AM, FM, TV) N
INTEREST ] OO Practical Radio Engineering "

[}
(-1 038 60008 6656600000006 a6 6066 B60 5666866 06A36066aaE HER0E0060a600000000008 :
8050604046 8000 406065006 560066005a65308 508 560 BoE0E0060a60050060800a 055 :
(A7 ccBo666060 A0 B0ABA06006A0008A AE00H08003300 Zone....State........... [}

Check [] Residence School Catalog [] G.I. Information :

lumscossavcssasneene rTeecseceseemm= et e o

www americanradiohistorvy com


www.americanradiohistory.com

Telephone Science Shares Its Knowledge

L e
Oy e

The Bell Telephone Laboratories Series of books is published
by D. Van Nostrand Company. Other technical books by Lab-
oratories authors have been published by John Wiley & Sons.
Complete list of titles, authorsand publishers may be obtained from
Publication Dept., Bell Telephone Laboratories, New York 14.

In their work to improve your telephone
service, Bell Laboratories make discoveries in
many sciences. Much of this new knowledge is
so basic that it contributes naturally to other
fields. So Bell scientists and engineers publish
their findings in professional magazines, and
frequently they write books.

Most of these books are in the Bell Telephone
Laboratories Series. Since the first volume was
brought out in 1926, many of the books have be-

B

b
EE
-
-
-

List of Subjects: Speech and hearing, mathematics, transmission
and switching circuits, networks and wave filters, quality control,
transducers, servomechapisms, quartz crystals, capacitors, visible
speech, earth conduction, radar, electron beams, microwaves, wave-
guides, traveling wave tubes, semiconductors, ferromagnetism.

come standards. .. classics in their fields. Twenty-
eight have been published and several more are
in the making. They embody the discoveries and
experience of one of the world’s great research
institutions.

Bell scientists and engineers benefit greatly
from the published findings of workers else-
where; in return they make their own knowledge
available to scientists and engineers all over the
world.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides challenging opportunities

for individual achievement and recognition in scientific and technical fields.

RADIO-ELECTRONICS
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RADIO-ELECTRONICS &

e AT HOME!

Use REAL commercial-type equip- \Ad
ment to get practical experience

Your future deserves and needs every advan.

tage you can give it! That's why you owe it

to yourself to find out about one of the most ; e :

COMPLETE, practical and effective waoys now ! e — : -

available to prepare AT HOME for America’s = y 7

billion dollar opportunity field of TELE. A 4 Here's the
VISION-RADIO-ELECTRONICS. See how you | ! h N |
may get and keep the same type of basic ‘ Y REAL THING! L
training equipment used in one of the na e T
tion's finest training lokoratories . . . how ABOVIE;;”I':\?(?;" kee SET UP YOUR
you may get real STARTING HELP toward a CrireEl com-

good job or your own business in Television- mercial TV receiver. HOME ‘-A BORA
Radio-Electronics. Mail the coupon today for Optional aftercomplet- . = : T
complete facts — including 89 ways to earn ing regular training at i %

money in this thrilling, rewer field. moderate added cost.

D.T.l., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
in addition to easy-to-read lessons, you get the use of HOME MOVIES
— an ovutstanding training advantage — plus 16 big shipments of
Electronic ports. Perfoam over 300 fascinating experimegis for
practical experience. Build and
Get BOTH of thase keep real commerciol-type test
information packod equipment shown at right
publications FREE! MODERN LABORATORIES
4 If you prefer, get all your preparac.
tion in our new Chicago Training
Laboratories —one of the finest of
its kind. Ample instructors, modern
equipment, Write for details!

MILITARY SERVICE!

1f you're subject to military

" . > o service, the information we
N TELENSIO ies ¢ Y have for you should prove very
’ RADIO EAECIRON ——— helpful. Mail coupon today.

ACT NOW! MAIL COUPON ToDAY:!

DE FOREST'S TRAINING, INC, Dept. RE-9-1
2533 N. Ashland Ave., Chicago 14, Nl

Without obligation, | would like your Opportunity News
Bulletin showing "89 Ways to Earn Money in Television-

Y. “ONE OF AMERICA'S FOREMOST =
I TELEVISION TRAINING CENTERS =

,-—_——m}
4
Q
3
(]

Radio-Electronics”; also, the foll‘de"r shcf,‘wli:;g rowl me) : 3

. is thrilling field. ; [ =
prepare to get started in this thrilling o .E_TEESJ ] ’

------------------------ g d gias\a;gl

""""""" T oeveanmecnera APt o = EERE TN
Address----emoeeoeoser T ZOn@.eeeecer State..e.e-= &l — . R
City.reeem s e e e De FORESTS TRAINING, INC
o — CHICAGO 14, ILLINDIS

A De VRY INSTITUTION

SEPTEMBER, 1952

wwWw americanradiohistorvy com


www.americanradiohistory.com

A
BELDEN 8230 WELDOHM

!
-‘—QI—I s 44—t
—+ 14

'FFT ;[1
=
o i
¥
S
I
=
J_IJ

NS il
tErTﬁu‘_j s __,,T::_ ‘J{t

To You,
Belden’s Golden Anniversary

\

Means
-~ \ —product performance that
ror, )| ) veans can come only from a “know-

Ubremaker for .
(ﬂ/(#uffyﬁ \ how’’ that has grown through
\

C

. Low Maintenanc,
ng Ln%omebgck? with 775@

12/ 300 OHM
TRANSMISSION CABLE

by BELDEN

actual service since the
inception of Radio.

—an ability to co-oper-

ate in pioneering new

wires tomeetorantici-

pateindustry’s grow-

ing needs.

In the years that

follow

This Belden

Program Is—
— TO BE

CONTINUED

180° FLEX TEST

: _'_LLJ_[I | I

No. 8230

COPPER-
) SHEATHED
e 20-GAUGE
’ STRANDED STEEL WIRE
Brown Polyethylene-Resists Weather and Oxidation

The new Belden Weldohm, 300-ohm Transmission Cable is the
greatest advancement in television installation since television began.

Reducing TV lead-in conductor breakage to a minimum is easy.
The new Belden Weldohm Cable has overcome the breakage point by
162%, that’s 1%2 times the strength of pure copper wire.

In actual test, Belden Weldohm Cable will withstand 254% more
whipping or severe flexing than the average installation of 300-ohm
copper lead-in wire.

There is no difference in the electrical characteristics between an
5 NO - all-copper conductor and the Belden Weldohm copper-coated steel

1 wire. The web is 72 mils of 100% virgin polyethylene.
Ll

BREAKING STRE

T 10T o (1 Replace with Belden Weldohm or make your next new installation
e T with Weldohm and avoid expensive loss of time and labor.
_—j{ peinl 1 Specify Belden —Weldohm Transmission Cable.
1 Belden Manufacturing Co., 4623 W. Van Buren St.
T g
a Chicago 44, Illinois
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Get Your FCC Ticket
Then Use Our

eremffsmmy Amazingly Effective ?
9> lob-Finding Service |

| To Get a Better Job

i Better Pay

w t? A Nice Home
an = [ BT -
B ié’@-l —l_ﬂm@-& Happy Vocofions

2 N - A New Car and Travel : -

——
= }
—

B e o v s

it
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Add Technical Training to Your Practical Experience and

comm!nclll | can train you to pass your FCC License
Exams in a minimum of time. If youve had
any practical radio experience—amateur, Army,
Navy. radio servicing or other, My time-proven
plan can help put you, too, on the road to
success,
Let me send you FREE the entire story.

RADIO OPERATOR
in a Minimum of Time

nass FCC _License Exams,”” plus a sample
FCC-tyne Exam, and the amazing new hooklet,
Get this Amazing

**Money Making FCC Edw. H. Guilfard.
TO TRAIN AND COACH YOU AT HOME

License Information,” Vice-President

IN SPARE TIME UNTIL YOU GET Our Amazingly Effective
YOUR FCC LICENSE  {onrioine service
. . Helps CIRE'S Students Get Better Jobs
If you have had any practical experience—Ama- Here are a few recent examples of Job-Finding Results
teur, Army, Navy, radio repair, or experimenting. GETS BROADCAST JOB
“1 wish 1o thank your Jot Finding Service for the help in
TELLS HOw— [ Mak BURETHUY | S i e . e, .
o alter Kosehik, 2 Ridee Ave . N. Braddock, .
mployers Make SOURSE wWHiCH GETS AIRLINES JOB )
TYPE EXAMINA: ""Due to vour Job-Finding Service. I have been getting many
o TIONS WITH ALL ((»‘ﬂ’er_:' ]{rr-{mrl-fll] mie;r‘.!'h} country, l?:’«‘lllul\;‘(ar‘i?xlii‘(k?!] a jcb with
ap. Al s Heago a L AMechd v
JOB OFFERS Like These i S WL e Tarry Clare, 1587 8. Dresel Blvd., Chicago TIL.
to Our Graduates Every Month

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

Letter from Chief Engineer, Broadcast Station, North Carolina. "*Need men with
radiotelephone st class license. no experience necessary, Will learn more than at
average station for we are equipped with Diesel Electric power, transmitting and
studio equipment,”’

Telegram from Chief Engineer, Broadcast Station. Wyoming, "'Please send latest list

-

avallable first class operators. :iave November 10&]3 ononinull’lor two combo men i “‘ﬂ"
Letter from ¢hief Engineer, Broadcast Station, Texas, "'Please send list of latest [ )
1™\ MAIL COUPON NOW

f W) monSsSoSo oS

]
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED By s (netTiNE o5 RBEI EhkaRBAIT

-
IN A FEW HOURS OF STUDY WITH OUR ; Desk RE-45—4900 Euclid Bldg., Cleveland 3, Ohso
i i H (Address to Desk No. to avoid delay)
Coaching AT HOME in Spare Time I want_to know how I e et my FCC ticket Iy a minimum of
time Send me vour FREE booklet. '‘How to Pass FCC License Ex
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The staff of

MORT FARR

of Philadelphia—one of America's
leading TV Service dealers—shows

use

How to

®

Iy

to cut down
service calls

Krylon is a tough, quick-drying Acryl-
ic coating with many important TV
applications. To apply, just push the
button on the aerosol can and spray—
that’s all you do!

Because of its high dielectric strength, Krylon
helps prevent corona. Here technician Bernard
Vanella “Krylon-izes” high voltage coil and
insulation, the socket of the high voltage rectifier,
component parts of the rectifier circuit.

Edward Weigand, Farr service man,
Krylon on entire antenna. Krylon shuts out
moisture, rain, salt spray—prevents corrosion
and pitting—keeps picture quality at peak.

sprays

"Krylon-izing'’ increases your cus-
tomer’s satisfaction and jumps your
own profits! Nationally advertised
to your customers!

See your jobber, or write direct.

KRYLON, Inc., Dept. 319
2601 N. Broad St., Phile. 32, Pa;

FRANCE-BRITAIN SHARE TV in
first international hookup. Paris pro-
grams were carried by microwave re-
lay link to London and rebroadeast
over BBC network. Special converters
adapted French 819-line pictures to
British 405-line transmission standards.
A five-nation network, adding Italy,
Switzerland, and West Germany (all
using 625-line transmission), is ex-
pected to be in operation by 1954.

NEW FCC APPROPRIATION of
$6,408,480 carries $300,000 earmarked
for new hearing examiners to handle
the huge backlog of TV-channel appli-
cations. Cut by House-Senate action
from $8,075,000 the new budget pro-
vides only half the number of examin-
ers sought by the Commission.

IRE COMMUNICATIONS CON-
FERENCE in Cedar Rapids, Iowa, Sep-
tember 19 and 20, will feature five
technical papers by outstanding author-
ities in addition to the exhibits, tours,
and the University of Illinois, this
president of Crosby Laboratories, will
speak on Long-Range Communication
Trends, and Dr. R. M. Page, associate
director of research for Electronics,
Naval Research Laboratory, will pre-
sent a Comparative Study of Modula-
tion Methods.

8TH NATIONAL ELECTRONICS
CONFERENCE will be held Septem-
ber 29, 30, and October 1 at the Sher-
mzn Hotel in Chicago. Sponsored by
the AIEE, IRE, Illinois Institute of
Technology, Northwestern University,
ar.d the University of Illinois, this
year’s conference will include partici-
pation by other universities and the
Society of Motion Picture and Tele-
vision Engineers. Dr. J. A. M. Lyon of
Northwestern Technological Institute
has been named president.

PROFESSOR A. C. B. LOVELL'S
article on the Jodrell Bank radio tele-
scope, referred to on page 10 of the
July, 1952, RADIO-ELECTRONICS,
appeared in July, 1951, not in May,
1951, as stated in this department in
July.

The Radio Month-—

NEW DIVERSITY TRANSMISSION
helps mobile communications receivers
overcome static and fading where ut-
most dependability is vital. Developed
by RCA, the system is the outgrowth
of long experience with space-diversity
reception, where fading at one location
is generally accompanied by an increase
in signal strength some distance away.
Combining the outputs of two or more
receivers fed by widely separated an-
tennas and controlled by a common
a.g.c. system gives a highly uniform
output.

Similar results are now obtained with
spaced transmitters and a single receiv-
ing antenna. Recent tests between
Bolinas, California, and New York
showed signals 4 to 30 times stronger
with the new system.

FRENCH-LANGUAGE RADIO
NETWORK for central and western
Canada was approved by CBC. Six sta-
tions will be added: two each in Ontario
and Saskatchewan, one each in Mani-
toba and Alberta. A 15-station network
now serves Quebec, Canada’s largest
French-speaking province.

EIDOPHOR COLOR-TV SYSTEM
for theater use (first reported here in
the October, 1946, issue of this maga-
zine) was demonstrated recently in
New York City by Twentieth Century-
Fox Film Corporation. Still under de-
velopment, the Swiss-invented system
projects an electronically-formed image
by familiar film-projection technique
on a standard theater-size motion-
picture screen.

Instead of depending on the light
generated by the electron beam of the
picture tube, the Eidophor system uses
an arc-lamp as a source of illumination.
Its light is modulated by the television
signal.

The system was described completely
in this magazine in October 1946,
but at that time the equipment was
very cumbersome, occupying three
stories of the building in which it was
installed.

The photograph shows the complete
Eidophor installation in its present
form.

L T S

» &

Eidophor installation. 1—Projector. 2—Projection light-beam hood. 3-—Color
wheel. 4—Auxiliary units (vacuum pump, !’.hermosf.at, and cooling system). 5—
Projection lamp (Ventarc type). 6—Television receivers and power-supply units.
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THE ONLY COMPLETE CATALOG FOR EVERYTHING IN
TELEVISION, RADIO AND INDUSTRIAL ELECTRONICS

your 1953

ALLIED T4

236-PAGE CATALOG

complete...value-packed

Here’s the one authoritative,
complete Buying Guide to Everything
in Electronics—packed with the world’s largest
selections of quality equipment at lowest, money-
saving prices. See the latest in TV, AM and FM
receivers; High-Fidelity Custom Sound components;
latest P.A. Systems and accessories; recorders;
Amateur receivers, transmitters and station gear;
specialized industrial electronic equipment; test
instruments; builders’ kits; huge listings of
parts, tubes, tools, books—the world’s

most complete stocks of quality equipment.

ALLIED gives you every buying advantage:
speedy delivery, expert personal help, lowest
prices, liberal time payment terms, assured
satisfaction. Get the latest 1953 ALLIED Catalog.
Keep it handy —and save time and money.

Send for your FREE copy today!

the world’s largest stocks
e TV and Radio Parts

e Test Instruments

e Hi-Fi and P.A. Equipnient

e Television & Home Radios
® Recorders and Supplies

¢ Amateur Station Géar

e Builders’ Supplies

e Equipment for Industry

EVERYTHING IN ELECTRONICS

ALLIED RADIO

World’s Largest Radio Supply House

quick, expert service
Send Today for Radio’s

@ Leading Buying Guide

Altied Rodi®

ALLIED RADIO CORP., Dept. 2-J-2

SEPTEMBER,

EASY-PAY TERMS

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

1952

TV & Hi-FiI SPECIALISTS

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

833 W. Jackson Blvd., Chicago 7, lllinois

[0 Send FREE 236-Page 1953 ALLIED Catalog

Name

Address.

City Zone. State.
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CHANNEL MASTER
WAM iladun

the world’s first
Broad Band Yagi

/ururamlc

71N\

\\
A great new type of antenna \
that combines: L \ \ \\ \ P
<Y Broad Band coverage Wﬁ\ﬂﬁt )

Y. high gain and directivity of the Yagi Lo S

Spectacular high gain? Razor-sharp directivity! In a1, all the brilliant performance \
that only a Yagi can daliver, is now yours with the FUTURAMIC — not on jusi one charnel, \\
but CLEAR ACROSS THE BAND!

For the first time in television history, here is an anzenna that not only solves tedmy’s

., installation problems — but also provides for the new VHF chomnels of the future. This is \
the antenna yeu have been waiting for — the 19 Element FUTURAMIC Is a trve Broad \

Bu@ Yagi! / \ \\
il AR RS - \

—

www.amer
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Model 1124

the antenna designed
for today and tomorrow

The same FUTURAMIC that. . .
¢ Solves today’s
reception problems
SEWill also receive ,
tomorrow’s new VHF channels

Model 1125

THE FUTURAMIC MEANS BIG BUSINESS FOR
YOU IF YOU SERVE ANY OF THESE
3 BOOMING VHF MARKETS! (

Aredas in which the FCC has ordered VHF sta- K

tions to change channels {or: the same band).

When a channeishift takes place, the thoutands of single-chaqnel v \u( -
Yagis in use will become obsolete avernight. The set owner will “ace ™ =
a dilemma: If he changes his antenna before the channel-shift, he e

will be without reception until the shift occurs. If he waits until the \.

station changes channels, he will be without reception unfil his
new antenna is installed. You cor install the Futuramic now — be“ore
the rush starts! It will provide befter reception than conventional
Yagis on the present channels—and when the shift occurs, this superior
reception will continue on the new thannel without interruption]! Model 1173

Areas in which & new VHF station is being
added to the preseni one.

The hundreds of thousands of single<channel Yagis now in use will

not bring in the m=2w chgnna . lbs me th i!i_onal Yagi
ion with 0

owever, one

Model 1736

CoversCh.7,8,9,10,11,12,13

€d ot present by two or more VHF | ,,; ryis AND Z-MATCH TOO!

o ons tom the sam2 band!.

u h areas, the-dnstallation man_must c1oose between conventonal

"{_Maﬁd-\ antewa: ond s=parste Yagis for each channel. Each
. ach has important odvactoces. Oaly the Futuramic will give
e of BOTH. zormbining highest 3ain, and sharpest | stacking bars at no extra cost.

SHATTERS all performance records!

anel wRE simple, economica= installation.
Channel for. channel, the Broad Band Futuramic will-outperform
any conventional SINGLE-CHANNEL Yagi !

$208 3 On each of its specified channels, one singl¢ Low Band Futuramic |
will outperform any 4-bay conical or fan array!

® A single High Band Futuramic will outperform any 2-bay

The Futuramic uses Channel Master's famous
Z-Match system which eliminates mismatch,
gives maximum stacking gain, and provides

—

List Frice

2,3, aad 4

oA 22, 3, 4%@@5 : 54097 conical or fan array on every chtnnel from 7 to 13!
R i .;3- A S; arc b ® A high-low Futuramic combination is the most sensitive array
it 4,5 anc b j ever devised for all-channel VHF reception!

Write for complete technical literature,
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The Radio Month

e
USE PHOTOFACT

the world’s best Radio and
TV Service Data...

WE'LL PROVE YOU'LL SAVE TIME
and EARN MORE WITH PHOTOFACT

Service Technicians:

We'll send you any

Photofact Folder listed in

the *‘PF INDEX and Tech-

nical Digest."”” If you
haven’t an Index, get a free copy from
your local Photofact distributor or write
forittoday. To obtain Free Folder, be sure
to state Photofact Set and Folder Number
as shown in the Index.

NOW —learn for yourself how PHOTO-
FACT makes your Radio and TV work
quicker, easier, more profitable! Just get
and use an actual PHOTOFACT Folder.
Discover why over 35,000 successful
service technicians count on this invalu-
able data daily. No other service gives
you PHOTOFACT’S completeness, accuracy,
uniformity and lowest cost. PHOTOFACT is
the only Radio-TV service data prepared
from laboratory analysis on the actual
equipment. Get your FREE Folder now.
Examine, use, compare. See why you
can’t afford to be without PHOTOFACT!

NOTE: Our FREE Folder offer is limited to
Service Technicians only. Attach coupon be-
low to your letterhead and mention your
jobber's name. Experimenters and others
may obtain the Photofact Folder by remitting
amount shown below.

HOWARD W. SAMS & CO., INC.

HOWARD W.SAMS & CO., INC.
2201 E. 46th St., Indianapolis 5, Ind.

[Jt am a Service Technician. Send me Free

FolderNo. .....coeuunne which appears in
Photofact Set No. .veveeeses... las listed
in the PF Index).

[J1 am an Experimenter. Enclosed $.. ... 80
Send me Folder No. ......... which
appears in Photofact Set No. ..........

(TV—$1.00. AM/FM—50c. Record Changer.
or Communication Receiver—7 5¢)

Name.coeerotoeossasosscacesssssonse
Address..cecteeeceeeecococecsnacsnnns

Cityeeeeeuoe...Zone. ... Statecesinsns

PAY AS YOU EARN! Ask your
distributor about this amazing
plan. Only $18.39 puts the en- |
tire profit-boosting Photofact
library in your shop now!

NAVYY'S NEW BISMANOL MAG-
NETS have the highest coercive force
known, use no critical nickel or cobalt.
Developed in the Naval Ordnance Lab-
oratory, Bismanol is an alloy of bis-
muth and manganese, both non-mag-
netic elements. Equal to Alnico in

maximum energy product (3 x 106

Photomicrograph of Bismanol crystals.

gauss-oersteds), Bismanol has the fur-
ther advantage that it can be pressed
at relatively low temperatures into
complicated shapes. The photograph
shows microscopic erystals of the new
magnetic material before separation
from the basic alloy.

ADHESIVE-TAPE RESISTORS, de-
veloped some time ago by the National
Bureau of Standards for printed cir-
cuits, now are pre-cured for immediate
use without further treatment, In the
new form, wire or metal-ribbon leads

S g (N L et

New pre-cured adhesive-tape resistor.

are sandwiched between two resistor
tapes. The assembly is then heat treated
to stabilize the resistance and seal the
lead contacts. The cured unit may be
soldered or spot-welded directly in the
circuit. The photograph shows the ap-
pearance of the new resistors.

END OF COLOR-TV BAN, reported
in June by National Production Au-
thority means little to set owners and
manufacturers, say industry spokes-
men. Continued restrictions on use of

www americanradiohistorv com

materials and personnel for nondefense
production block any immediate re-
sumption of color-set manufacture.

EMERSON RADIO GIVES $100,000
in grants of $10,000 each to the first
10 educational-TV licensees to begin
regular programs. In announcing the
gift, Emerson president Benjamin
Abrams called on industry to establish
a $5 million fund which would help
set up noncommercial stations as quick-
ly as possible throughout the country.
Mr. Abrams also proposed a national
council of outstanding educators, art-
ists, scientists, and public leaders to
develop the cultural potentialities of
educational TV.

BRIGADIER GENERAL SARNOFF
—chairman of the board of directors
of RCA—was awarded RTMA’s first
Medal of Honor at the association’s
recent annual convention. RTMA chair-
man Robert C. Sprague presented the
award as a tribute from General Sar-
noff’s colleagues, ‘“in recognition of
many notable achievements toward the
development and progress of the radio-
television industry.”

PRESIDENTIAL COMMUNICA-
TIONS CAR, designed by the Army
Transportation Corps and Signal

Corps, is now in service. Through its
advanced facilities the Chief Executive

At
ThePresident’s new communications car.

can communicate with Washington by
radio or wire from any part of the
country. The photograph of the control
console shows only part of the receiving
and transmitting equipment. Multiple
antennas, some demountable, provide
dependable communications even while
the President’s train is in motion.

Photos courtesy Hammarlund Mfg. Co.
Radio section of the control console.
—end—
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the greatest Yagi of them all
JFD 10-ELEMENT “Baline” YAGI

*12 db (gain of stacked JFD BALINE over a tuned folded dipole)
9% db (gain of single JFD BALINE over a tuned folded dipole)

*These figures have been verified by the Hazeltine
Corporation, world famous research laboratory. All
JFD gain figures are based on a reference tuned folded
dipole. Beware of exorbitant gain figures which are not
based on any reference level.

ACTUAL FIELD TESTS PROVE IT

illustrated: JFD No. 10Y2S-10Y6S
Low Bond Stacked Baline Yagi

§ DIRECTIVITY PATTERN DIRECTIVITY PATTERN

JED Model 10Y7 chomei? I JFD Model 10Y7S chonneiry
Stacked High Band Baline Yagi

:O

Single High Band 8aline Yagi

£
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Megorycisy Megocycles

JETENNA the conical with jet-action assembly
***no other fan conical assembles so fast, performs so well!

3. JeTenna elements lock in-
to position effecting 35
forward inception angle
and 40° dipole angulation
for greater signal pickup.
Reflectors snap into place

{:tening by

2. As the JeTenna swings
open, dipole elements fan
instantly into exact posi-
tionbyridingalongunique
fulcrum indices.

1. Pre-assembled JFD Je-
Tenna as packaged. Note
its compactness of con-
struction and craftsman-
ship of design.

for quick tigl
wing nuts.

JFD MFG. CO.
BROOKLYN 4, N. Y.
BENSONHURST 6-9200

S22

. World’s Larsgest Manufacturer of TV Antennas and Accessories
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TELEVISION

We recommend

78 TUNG-SOL
' i ELECTRON TUBES

fer Redle ond Telovisien

Tung-Sol “Quality Control”’ recog-
nizes but one sram{ird. Al Tung-Sol
Tubes meet the highest ariginal
equipment requirements of leading
radio and v ser manufacturers! Use
Reliable Tung-56] Tubes,

TrneG-Son FLECTRIC [NC,
MNewark 4, M. T
cer Avlawta v Chicagn s Cufpre Ciry
far o Densvr = Do v Modvark
.. TUMNG-5OL MAKES:
All-Glass Sesled Heam: Lamps, Minia-
ture Tamps, Signal Flashes,: Picture
Tubes, Radio, TV and Special Parpise
lecrron Tubes.

Saler
Da

~ TUNG-SOL

| RADIO, TV TUBES, DIAL LAMPS

tract attention to your place of busi-
ness and emphasize the quality of
your service, Colorful—bright red and
two shades of blue. 15 inches high.
Your jobber salesman will tell you

I

}

‘ Here’s a real lively “stopper” to at.
|

|

I

E how to get one.

: T T

Radio Business

BAROMETER of the PARTS INDUSTRY

and July.

No. of Manufacturers

June July
Increased prices 10 +
| Decreased prices 16 17

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

\ Increased | ‘ Decreased New Discontinued
. Prices I Prices Prqducts - Pr().d_ucts )
| Product Group  or of | No. of || Ne. of | No. of ||| No. of | No. of | No.of No. of
Mfrs. ;Products'| VMfrs.r Products| Mfrs.‘ _Products M_frs_. ‘Products
| %nlenrﬁs& Access. | 0 o 1 e »"‘_ 1| e |4 | 20w
i Capacitors 0 0 1 2% | 2 2% 0 | 0
! Controls & Resistors 0 ‘ 0“ ) (_) | 0 ) 1 2%k | 1 235%
| | Power Supplies 0 ‘ 0 o | o 1 v | 2
Sound & Audio o | o 3 e 16| 17 _| 0 o
'I‘ést Equipment 0 o || U o i T Bl 3;* ! 71;. o
Transformers 0 o | o | o 1 ‘ 0 0
| Tubes S I 2 Y | A T T

* Increase over June
#* Decrease from June

Comment: Activity in the electronic industry continues to center upon the introduction of
new products with antenna and audio manufacturers being the most active. Price increases
and decreases remain quite minor with revisions occurring among tube manufacturers.

During July, 51 of the leading 400 manufacturers of radio-television-
electronic parts and equipment made changes in their lines. Actually there was
a decrease in “change activity” as compared to June.

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

VNo. of Prod;cts

June July
Increased prices 67 7
Decreased prices 315 88

* Increase over June
** Decrease from June

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

| Merchandising and Promotion

RCA Victor embarked on the largest
and most comprehensive advertising
campaign for its TV and radio receivers
and phonographs in company history.
The third-quarter drive made prolific
use of consumer magazines and news-
papers, backed up by trade-press and
direct-mail advertising, radio and tele-
vision commercials and point-of-pur-
| chase displays.

| Simpson Electric Co., Chicago, re-
leased a new two-color envelope stuffer
giving illustrations, specifications, and
other pertinent data on its instruments
for TV and FM servicing. Data on the
new Simpson model 485 synchronized
cross-hatch pattern generator is in-
cluded.

Insuline Corp. of America, Long Is-
: .

T AEWY INDDDR TELEVISHON
are E M ANTENNR
T dowe s gy .s-.-:r:l.\'.

i ]

AW A R
s TE rionas

[
DUALNT THIVISCH
Erdy T RICLETOM
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land City, N. Y., is offering its distribu-
tors a new counter display card to
promote the sale of its concealable in-
door antennas for FM and television
reception,

RCA’s Tube Department devised a
spectal “Converkit” containing the com-
pany’s first “universal” horizontal-de-
flection-output and high-voltage trans-
former and a ferrite-core deflecting
yoke, for converting small-screen tele-
vision receivers to use picture tubes up
to 21 inches. The kit was designed as
an attractive display and to simplify
the service technician’s stock problems.

New Plants and Expansions

Allen B. Du Mont Laboratories estab-
lished a new replacement sales depart-
ment of its Cathode-Ray Tube Division.
Edwin B. Hinck, previously manager
of electronies parts sales, heads the

new department, with headquarters in
Clifton, N. J.

General Electric opened a new $6,000,-
000 electronic tube plant near Anniston,
Ala. At the dedication ceremonies Ralph
J. Cordiner, president of G-E, announced
that within the next two years the
Southeastern area of the United States
will become a major center in the com-
pany’s operations.

RMS, New York City, acquired a new
plant at 2016 Bronxdale Ave., which
provides approximately 45,000 square
feet of space. The company’s Antenna
Division will remain at its West Farms
Road plant. The former plant and

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

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

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

The Big New Industry
with a Great Future

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

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

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

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

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

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

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

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

*x

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

|
|
|
|
|
RCA INSTITUTES, INC. i
|
L

SEPTEMBER, 1952

Name.

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

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

RCA Institutes Home Study Course prepares
you for a Career in TV Servicing

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

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

+  Send for FREE BOOKLET

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

MAIL COUPON NOW!

RCA INSTITUTES, INC., Home Study Department RE-952
350 West Fourth Street, New York 14, N. Y.

Address

(please printy
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"'NEW GENERAL ELECTRIC

First wide range diamond-and-sapphire combination delivers frequency response
from 30 to 15,000 cycles. Tracks all 3 speeds at 6 to 8 grams

this cartridge—nothing to wear out. Remem-
ber—when you replace a stylus assembly in a
G-E pickup, you replace every component that
isaffected by age. A new stylus assembly means,

High fidelity performance of custom quality—
at the lowest price in G-E history—that sums
up what audio engineers at Electronics Park
have achieved with this latest de luxe addition

to the General Electric cartridge line.

The replaceable stylus is of the famous dou-
ble-twist design. A total of six damping blocks
filter out harmonic distortion, needle talk and
needle scratch. There are no moving parts in

in effect, a new pickup.

Ask your G-E dealer about the Golden
Treasure cartridge, or write us for the nearest
source of supply. General Electric Company,
Electronics Park, Syracuse, N. Y.

General Electric Company
(Section 382)

Electronics Park,
Syracuse, N. Y.

90(1 ear pul yowr coﬁ/zaézzce 27—
GENERAL @B ELECTRIC

[ Wide Range Stylus Folder

(

|

|

. |
Please send me the items checked: l
|

|
INAME® "Forrrrerrmyterns . FEvrs .. WYY TY. FYTYYY PR T o l
|

|

|
|
i
|
| [J Phono Accessory Catalog [J] Loudspeaker Catalog
|
|
|
|

RADIO-ELECTRONICS
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J. E. SMITH
President
National Radio
Institute
Washington, D.C,

YOU LEARN SERVICING

by practicing with equipment | furnish

| Will TrainYou at Home

for Good Pay Jobs, Success in

4, RADIO-TELEVISION

by practicing with equipment | furnish

You build valuable Multitester
(at left) as part of my Servicing
Course. You use it to make many
tests, get practical experience,
make EXTRA money fixing
neighbors’ radios in spare time.
Many of my students earn $5, $10
a week extra while learning. I
send you many other kits too:
You build a modern Radio. You
build many circuits ccmmon to
Radio and Television. All equip-
ment is yours to keep. R=ad about
and see other equipment in my
free book. Mail card below.

""‘

As part of my Communica-
tions Course I send you kits
of parts to build the low
power broadcasting trans-
mitter shown at right and
many other circuits common
to Radio and Television. You
use this equlpment to get
practical expenence puttmg
a station “‘on the air,” per-
forming procedures demanded
of Broadcast Station opera-
tors. I train you for FCC Com-
mercial Operator’s License.
Mail Card for Sample Lesson
and 64-Page Book. FREE!

:ﬁil!,

“j ;.‘ ;,J--n.-n s

CUT OUT AND MAIL THIS CARD NOW

TELEVISION is Today’s
Good Job Maker

In 1951 over 15,000,000 bomes had Television sets,
more are being sald every day. 108 TV stations are
already operating, over 1800 are now authorized and
many hundreds are expected to be on the air in
1953. This means new jobs, more Jobs and better
pay for trained men. The time to act is NOW! Start
learning Radio-Television servicing or communica-
tions. Want to get ahead? America’s fast growing
industry offers good pay, a bright future and
security. Cut out and mail card now. J. E. Smith,
President, National Radio Institute, Washington, D.C,

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. ... .. 0 . .....AGE.

ADDRESS. . ..

CITY.. & .....ZONE. ...STATE
A

B i o TR e
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Train at Home to JumpYour Pay
as aRADIO-TV Technician

There’s a Bright Future for You in
America’s Fast Growing Industry

Do you want good pay, a job with
a bright future, security? Would
you like to have a profitable business
of your own? If so, find out how
you can realize your ambition in the
fast growing RADIO-TELEVISION
industry. Even without Television,
the industry is bigger than ever
before. 105 million home and auto
radios, 2900 Radio Broadcasting
Stations, 108'TV Stations with 1800
more now authorized. Expanding
use of Aviation and Police Radio,
Micro-Wave Relay, Two-Way

NRI Training Can Lead
to Jobs Like These
in RADIO-TELEVISION

GOVERNMENT RADIO

 Operatot in Army,
Navy, Marine Corps,
Coost Guord

BROADCASTING
Chiet Tachnicion
Chief Operator
Power Monitor

Recording Operotor
Remote Control
Operafor

SERVICING

Home and Auto
Radios

P.A. Systems

Television Receivers

Electranic Contrais

FM Radias

IN RADIO PLANTS
Design Assistant
Transmitter Design
Technician
Service Manager
Tester
Serviceman
Research Assistant

SHIP AND HARBOR

RADIO

Chiet Operator

Assistant Operator

Radioteiephone
Operator

Forestry Service
Dispatcher
Alrways Radle

Operator

AVIATION RADIO

Plane Radio Operator

Transmitter Technician

Receiver Technicion

Airport Tranamitter
Operatar

TELEVISION

Pick-up Operatar

Vaice Transmitter
Operator

Televisian Technician

Remate Control
Operatar

Service and
Maintenance
Technicion

POLICE RADIO

Transmitter Operator
Receiver Serviceman

Radio for buses, taxis, etc., are
making opportunities for Servicing
and Communications Technicians
and FCC Licensed Operators.

You Learn by Practicing
with Kits I Furnish

With both my Servicing Course and my
NEW Communications Course I send
you many Valuable Kits of Parts. They
“bring to life’’ theory you learn in my
illustrated texts. Mail card for my big
64-page book. It shows photos of equip-
ment you build from kits I send.

My Training Indudes Television

Both my Servicing and Communications
Courses include lessons on TV prin-
ciples. You get practical experience by
working on circuits common to both
Radio and Television. My graduates are
filling jobs, making good money in both
Radio and Television. Remember, the
way to a successful career in Television
is through experience in Radio.

Send NOW for 2 Books FREE
Mail the Postage-Free Card NOW

What will YOU be doing one year from
today . . . will you be on your way to-
ward a good job of your own in a Radio
and Television service shop or business?
Decide now that you are going to know
more and earn more! ACT NOW! Take
the important first step to a career and
security. Send the postage-free card now
for my FREE DOUBLE OFFER. You
get Actual Servicing Lesson. Also my
64-page book, “How to Be a Success in
Radio-Television.” Read what my grad-
uates are doing, earning; see equipment
you practice with at home. Mail card
now. J. E. SMITH, President, National
Radio Institute, Washington 9, D.C.
Our 39th year.

FIRST CLASS
Permit No. 20-R
{Sec. 34.9, P.L.&R.)
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necgssary If Mailed In The United States

4c¢ POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts.,N.W.
Washington 9, D. C.

J. E. Smith, President
National Radio Institute
The men whose letters are published
below were not born successful. At one
time they were doing exactly as you are
doing now . .. reading my ad! But they

acted. They decided they would know more 1
.. .80 they could earn more! They acted' “ i

Mail the card now for my 2 books FREE,

Handicapped
but Succossful

"I am now Chlef Engl-
v neer at WHAW. My
left hand ls off at the
wrist. A mancando. ..
tf he wants ta.”” R. J.
RBalley, Weston, W. Va.

Control Operator,
Station WEAN

“I recelved my llcense
and worked on shlps.
Now with WEAN as
control operator. NRI
course {a complete.”” R.
Arnold, Rumford, R. I.

Has Growing
Business
""Am becoming exl)er',
Teletrician as well as
Radiotrician. Without
your course this would

o}

-

»

g¢ earned as much as $10

i
| TRAINED THESE MEN

$10 a Week
In Spare Time

“'‘Before flnishing, I

a week In Radlo servie-
ing, In my spare time. I
recommend NRI. 8.
J. Petruff, Miami, Fla.

Trained Men Make
Money In TV

I am now servieing
Televislon. Your course
enabled me to repair
TV recelvers without
any trouble.'’ )
Currier, Falr Haven, Vt,

Got First Job
Thru NRE

“My first job was with
KDLR. Now Chtef
Engr. of Radlo Equlp-
ment- for Pollce and

-

AR R R R R R A -2 B _§ B &8 8 8 kK B B B |

be Impossible.’’ P

L Flre Dept.” T. Norton,
= A Broan, Loutsville, Ky.

Hamliton, Ohlo.

SAMPLE LESSON
/and 63-PAGE BOOK

Make Extra Money While Learning

Keep your job while training. B
Many NRI students make $5, |
$10 and more a week extra |
fixing neighbors’ Radios in spare
time while learning. I start
sending you special booklets
that show you how to service
sets the day you enroll. Multi-
tester you build with parts 1
furnish helps discover and cor-
rect Radio troubles.

Want Your Own Business?

Many N.R.I. trained men start
their own business with capital
earned in spare time. Let me
show you how you can be your
own boss. .. Robert Dohmen,
New Prague, Minn., (whose store
is shown at right) says, “"Am.
now tied in with two television
outfits and do warranty work
for dealers. Often fall back to
N.R.I. textbooks for informa-
tion on installing Television sets.”

www.americanradiohistorv.8om
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Radio Business

general offices will be retained as a
warehouse.

Kaiser Manufacturing Corp., Willow
Run, Mich.,, a subsidiary of Kaiser-
Frazer Corp., took its first step into
the electronics field with the establish-
ment of the Kaiser-Sanders Electronics
Division, Nashua, N. H. Sanders As-
sociates, Ine., Waltham, Mass., sub-
leased space from Kaiser and moved its
research and development laboratories
to the new facility.

Raytheon Manufacturing Co., Walt-
ham, Mass., gave the public an oppor-
tunity to inspect its South Quincy,
Mass., receiving tube plant at an “open

Mayor Henry A. Turner

Mass., flanked by Raytheon officials,
formally opens company’s new building.

house” marking the Raytheon Tube
Division’s 30th year of operation. The
company also dedicated its Seyon Street
plant in Waltham which will be used
by the Research Division in carrying
on the company’s $2,000,000 transistor
program.

Galvanic Products Corp., New York
City, established a new plant at Valley
Stream, N. Y., for the manufacture of
selenium rectifiers, complete rectifier
equipment, and allied components.

Sarkes 'Tarzian Rectifier Division
added approximately 3,000 square feet
to its facilities in Bloomington, Ind.,
for research and engineering work.

The Gabriel Lakoratories has been
established as a separate division of
The Gabriel Co. The Laboratories,
tormerly the Engineering Department
of Workshop Asscciates, will serve as
the rescarch and development center
for all Gabriel divisions.

Parkside Wire Co., Chicago, recently-
formed wire and wire products manu-
facturing firm, expanded its facilities
to include industrial and jobber sales.

Mercury Electronic Co., Red Bank,
N. J., was recently founded by Andrew
Munchak, Jr., formerly with Electronic
Measurements Co. The new firm will
manufacture static converters, regu-
lated power supplies, specialized elec-
tronic equipment and other items.

Aliied Radio Corp., broke ground for
its new $2,000,000¢ building in central
Chicago, which will provide 150,000

SEPTEMBER, 1952
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I
Now the one definitely hetter television booster

B

]

L0

.

°
by Astat,c Great, major improvements in

new television receivers have left ordinary boosters
wanting. Where such boosters had been able to effect
some slight improvement in the reception. ebtained
with older model sets, the new sets have actually
been found to suffer, in picture clarity and definition,
when oldstyle boosters are cut into the circuit.
That's why Astatic’s new Scanafar TV Booster, model
CT-1, is causing such a stir in trade circles. Here is
a booster of brand-new design that more than meets
the tougher requirements of today . . . works to the
/ advantage of the best new receiver front-ends . . . \
b makes fine reception finer and poor reception fine

. . . imposes no loss of picture definition nor suppres-
sion of sound. The Scanafar is truly the one definitely
better TV Booster. Your first trial hook-up will show
the real difference.

LIST PRICE ..

FEATURES

The Scanafar employs a balanced, cascaded circuit, with
a neutralized 6J6 tube driving a 6BQ7 (the highly touted
"quiet tube"). Both tubes are used over the entire TV

frequency range. Band width is over seven megacycles
on all channels.

300 ohm impedance input and output. For other descriptive

Provision is made for either 72 ohm or

and technical information, write for illustrated literature.

s AW&'/
ORPORATION

CONNEAUT, OHIO

IN CANADA: CANADIAN ASTATIC LD, TORONTO, ONTARIO

\
2 Q)
EXPORT DEPARTMENT
40| Broadway, New York 13, N. Y Cable Address: ASTATIC, New York

www americanradiohistorv com
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Radio Business

b 8.8.8.8 888 8.8 8.8 81
Get window-size L
% reprints of this ad &
* free from your
* Sprague distribu- *
% tor, or send 10c to =
* Sprague to cover *
handling costs.
*hh AR AR A AAAN®

&

\‘/

,3 /vou REPAIRED IT LAST WEEK /2
NOW, THERES / ¢
—_ NO PICTURE,» &

Ay

HERE'S YOUR ANSWER, MR. AND MRS. SETOWNER!

999 times out of a thousand, when
this happens . . . don’t blame yvour

service technician!

The repair to your television

hard to explain in non-technical
terms, it is always embarrassing to

your service technician when they do.

His continued business existence

receiver made several days ago or

is based on gaining the full confi-

even several months ago probably

dence of you and other set owners

had no relation to the new trouble

like you. He isn’t in business to

that developed today.

Actually, there are more than 300
electrical parts in even a small table
model television receiver. Trouble in
any one of them might cause the
picture or sound to disappear or to

be received poorly.

Take yourautomobileforinstance.

Tuning up the motor today is no
guarantee against a tire blowout

tomorrow!

Such a thing is easier to under-
stand because most of us are more
familiar with automobiles than with
today’s highly complicated TV and
radio sets. But such unconnected
troublesoccurin TV and radio never-

theless—and because they are so

“gyp” you or to overcharge you.

His success is based on doing each

and every job to the level best of his

ability, at a fair price for his skilled

labor. It’s only when you patronize

the shops that feature **bargains’” at

ridiculously low prices that you

need worry. Good radio and TV

service can’t be bought on the bar-

gain counter! Set owners who

recognize this aren’t likely to get

“gypped.”

Sincerely yours,

M/

{HARRY KALKER, President)
SPRAGUE PRODUCTS COMPANY
(Distributors’ Division of the Spragve Electric Company)

81 Marshall Street
North Adams, Massachusettc

®

WORLD'S LARGEST MANUFACTURER OF ELECTRIC CONDENSERS

wwwW americanradiohistorvy com

square feet of space. It is expected that
the building will be completed by the
middle of 1953.

LaPointe-Plascomold Corp., in an-
other expansion move, transferred all
facilities for the manufacture of Vee-
D-X antennas and accessories from
Windsor Locks to Rockville, Conn.

Amperex Electronic Corp. is now in
full operation in its Hicksville, N. Y.
plant according to an announcement by
S. E. Norris, president. The new plant,
which houses executive, clerical, re-
search, engineering, and production fa-
cilities for electronic tubes, is part of
the company’s long range expansion
program.

Telrex, Inc., Asbury Park, N. J., es-
tablished a new Commercial and Ama-
teur Array Department which is in full
production on the company’s 2-meter
“Fishbone” and conical Ham Beams.
6-, 10-, 15-, and 20-meter arrays are
scheduled for delivery at an early date.

National Video Corp. is consolidating
operations of its four former plants un-
der one roof in a new 115,000 square-
foot plant in Chicago, according to an
announcement by Asher J. Cole, presi-
dent of the company. This move will
permit the company to double its out-
put of TV picture tubes.

Zenith Radio Corp., opened a new
$5,000,000 manufacturing plant in Chi-
cago for the production of speakers,
coils, transformers, and other radio
and TV components, in addition to
Zenith hearing aids and government
defense materials.

Vaco P’roducts Co., Chicago, manufac-
turers of ‘“Amberyl” plastic-handle
screwdrivers, opened a new branch in
Dallas, Texas.

Snyder Manufacturing Co., Philadel-
phia, designed a new display board for
its line of auto-radio antennas. Mounted
on a heavy wood base and finished in
red, blue, and green Day-Glo colors, the
display is intended for counter use.

Production and Sales

The RTMA announced that 2,318,236
TV sets and 4,838,343 radios had been
produced during the first six months
of 1952. A breakdown of the radio pro-
duction figure showed that 1,831,877
were home sets, 1,543,877 auto radios,
777,504 clock radios, and 685,085 port-
ables.

The RTMA reported the sale of 247,-
724 TV picture tubes during May, 1952,
compared with 229,250 for May, 1951.
The Association further reported 23,-
636,484 receiving tubes sold during May
compared with the May, 1951, figure of
34,074,356. Of the May, 1952, figure,
15,807,449 were sold for new equipment,
4,178,292 for renewals, and the balance
for export and Government use.

The report pointed out that the pres-
ent production of military and elec-
tronic communications equipment com-
bined with the civilian output of radio
and TV receivers exceeds the peak out-
put of the industry during World War

RADIO-ELECTRONICS
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FLASHING SERVICE DISPLAY
A &.color display featuring your ability o

"Clear Up The Picture.” i} e 1
. . - . K3 55
. | TELEVISION...RADIO SERVICE IR
= 3
Ha i 4 !i ili' RE ARG MG D !
[ ¥ |
4 ' !
ke SR Tl ]
PLEXIGLO ILLUMINATED SIGN i
A bright and colorful serrice selling sign, T
o
TUBE AND TOOL CARRYING CASE =)

Hoids 137 tubes — plus ali regulos tools.
2

m\\ : TELEVISION
V e Raoic |
A | | SERvice §

f

To help you increase your profits...

Al WL SHARARTEED

—

|| I
90 |
J— 10 Bt 22
il il = n
SHOP JACKETS and COATS
Expertly designed, sturdy, long

wearing, <omfortable garments.
Full length or jocke? style.

116

To help you work more efficiently...

e,

has made these useful

NEW SALES AND SHOP AIDS
AVAILABLE T0 YOU!

TELEVISION
AND

RADIO TUBES

3 - OUTDOOR
iﬁa%‘%':s;:r::n - THERMOMETER
1’ 4 A heavy gauge, jumbo
i Y’ Scotch Acetate Tape bearing size {87 x 397) ouf-
.o LET OUR N your name. Kandy Dispenser. R E
EXPERT B 4
TECHNICIANS
KEEP YOUR
TV +.c RADIO
SETS IN
TiP-TOP
CONDITION

HLUMINATED TEST
PATTERN CLOCK
A& Telechron motored
beauty,

'POLITICAL WINDOW STREAMER
You can use this effectively from row ‘til November.

Write
for
FREE
BOOKLET! —

1t's chock full of these and

many other useful shop aids and sales pro-
motion items that are musts for every service
dealer — imprinted stationery, job tags and
record cards, ad mats, post cards, shipping
labels, decals, etc. Some are free, others avail-
able at less than cost. Ask your Raytheon Tube
N , x Distributor for them or write for booklet to

aMTIREos) : RAYTHEON i Department F
1 *T asies L S8 = RADID ot TELEVISION TUBES

DESPLAYS
Colorful disploys that sell your service.

_RAYTHEON MANUFACTURING COMPANY

Fide o

L

~—— < RAYTHEON MAKES ALL THESE: —
! -« BER L
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Radio Business

tv full-line*
components give

universal coverage

NEW IMPROVED HVO.7
FOR GREATER COVERAGE

Tapped AFC Winding. Covers Admiral Chassis 21-24

Series.
MWC-1 UNIVERSAL WIDTH COIL

(3-27 MH) A Tapped Secondary For AGC or AFC.

“COSINE” YOKES

Complete with leads & network

MATCHED FOR DIRECT DRIVE
MDF.30 HVO.8
A-3080 Vert. Mtg
A-3081 Horiz. Mtg.
Autoformer

KIT NO. 1000

PROFITABLE SERVICE!

MATCHED SET FOR SPEEDY

MERIT . . . HQ for PRACTICAL TV

Service Aids

MERIT'S 1952 Catalog No. 5211 with new

MERIT IF-RF Coils,
Other MERIT service aids:

TV Repl Guide No. 404, 3500 models &

chassis,

Cross Ref Data, IF-RF Coils. Form No. 14
See your Jobber or write: Merit Coil and

Transformer
Chicago 40.

Corp.,

4425 Clark Street,

9%

you:

Exclusive: Tapemarked
specs and hook-up data.
Full technical data packed
every item.

facts.

*Merit is meeting the TV
provement, replacement and

These three MERIT exiras help

with

with

Listed in Howard Sams Photo-

im-
con-

version demand with a hne as

compiete as our advance
formation warrantsl

ine

1I. The association noted that only 12
manufacturers of electronic equipment
and parts failed during the past year,
compared with 15 for the previous year,
The general outlook for radio and TV
was reported as most encouraging, and
a rise in TV sales was predicted for
1953.

Business Briefs

Allen B. Du Mont Laboratories
Cathode-Ray Tube Division established
a new warranty policy on replacement
picture tubes which extends the cover-
age from six to twelve months from the
date of installation in the consumer’s
set.

Radio Craftsmen, Inc., Chicago,
has appointed authorized service centers
in key cities under the direction of
Bernard A. Menarik, field engineer.
Those already established include:
Winters’ Radio Lab., New York City;
Holbert Electronics, Seattle; Jack P.
Plasmier, San Francisco; Los Angeles
Radio & TV Maintenance, Los Angeles;
and Western Communications, San
Diego.

. CBS-Hytron Radio & Electronics,
Danvers, Mass., has begun large-scale
operations on semiconductor products.
Germanium diodes are already in pro-
duction. Point-contact type transistors
are in the development stage, with pro-
duction scheduled to begin this year,
and will be followed later by junction
transistors. The CBS-Hytron laboratory
is doing research work on special semi-
conductor materials.

. The West Coast Electronic Manu-
facturers’ Association has issued the
fourth edition of its Directory which
includes a complete alphabetical list-
ing of corporate members with officers
and a product index.

Bulova Watch Co., New York City,
made a licensing arrangement with
Western Electriec Co. for the develop-
ment and production of transistors.

NEDA will hold its Third Annual
Convention and Manufacturers’ Con-
ference in Atlantic City, N. J. Septem-
ber 22 through 25. Hal F. Bersche, man-
ager of renewal sales of the RCA Tube
Department, will be one of the principal
speakers in the educational program
on u.h.f.

. Carbonneau Industries, Grand
Rapids, Mich., manufacturer of radio
and TV loudspeakers, celebrated its
sixth anniversary at a party sponsored
by employees and friends.

. The RTMA admitted six new mem-
bers to the association bringing total
membership to 340 member-companies.
The new members are:— DeJur-Amsco
Corp., New York City; Ellar Woodecraft
Corp., New York City; Laidman Kris-
pin Co., Chicago; Rego Electric Co.,
Hoboken, N. J.; Spencer-Kennedy Lab-
oratories, Cambridge, Mass.; and Vacu-
um Tube Products, Oceanside, California.

—end—
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PHOTOFACT BOOKS

Phototfact Television Course. Covers TV principles, oper-
ation and practice. 216 pages; profusely illustrated; 8V,
x 117, Order TV=1..,.......... 0000000000 Only 53 00

Television Antennas. New 2nd edition. Describes all
TV antenna types; tells how to select, install, solve troubles.
Saves time; helps you earn more. 200 pages; illustrated.
Order TAG=T .. 0iiiinernrennneenenannens Only $2.00

Television Tube Location Guide. Volume 2. Accurate
diagrams show position and function of all fubes in hundreds
of TV sets; helps you diagnose trouble without removing
chassis. 224 pages; pocket.size. Order TGL=-2 . Only $2.00

Television Tube Location Guide. Vol. 1. Over 200
pages of TV receiver tube position diograms on hundreds
of models. Order TGL-1 Only $1.50

Making Money in TV Servicing. Tested praved methods
of operating o profitable TV service business. Covers all
important phases, Authoritative, valuable guide to success.
Over 130 pages. Order MM-1............ Only $1.25

Servicing TV in the Customer's Home. Shows how to
diagnose trouble using capacitor probe and VTVM. Short-
cut methods help save time, earn more on outside service
calls. Order TC=1 Only $1.30

1949-1950 Record Changer Manual. Vol. 3. Covers
44 models made in 1949, including multi-speed changers
and wire and tape recorders. Original dato based on actual
analysis of equipment. 286 pages; 8%2 x 117; paper-
bound. Order CM-3. ... ... ... ivvinnnn Only $3.00

1948-1949 Changer Manual. Vo! 2, Covers 45 models
made in 1948-49. Poper bound. Order CM-2.Only $4.98

1947-1948 Changer Manval. Vol. 1. Covers 40 post.
war models up to 1948, Order CM-1....... Only $3.93

itecording & Reproduction of Sound. 2nd Edition.
New, completely revised and vastly enlarged edition of the
outstanding original volume. The most authoritative treat-
ment of all phases of recording and amplification ever
written. Over 800 pages. 6 x 9”. Order RR-2. . Only $7.95

Avdio Amplifiers. Vol. 3, Clear, uniform, accurate data on
50 important audio amplifiers, ptus full coverage of 22 FM
and AM tuners, produced during 1950. 362 pages, 84
X117, Order AR=3...viiiiinneninninnnsn Only $3.95

Audio Amplifiers. Vol. 2. A complete analysis of 104
well-known audio amplifiers and 12 tuners mode 1949-50.
368 pages, 82 x 11”7, Order AA-2........ Only $3.95

Audio Amplifiers. Vol. 1. 102 amplifiers and FM tuners
made through 1948. 352 p. Order AA-1....0Only $3.95

Avuto Radio Manual. Complete service data on more than
100 post-war auto rodio models. Covers over 24 mfrs.
350 pages, 8% x 117, Order AR=1........ Only $4.95

Communications Receiver Manual. Complete analysis
of 50 populor communications models, 246 pages, 814 x
117.0rder CR=V .. oeiinivvieniiinnnnnn Only $3.00

Radio Receiver Tube Placement Guide. Accurate dia-
grams show where to replace each tube in 5500 radia
models, covering 1938-1947 receivers. 192 pages, pockei-
size. Order TP« . ... .iiiiiiiirenansnnns Only $1.25

Dial Card Stringing Guide. Vol. 2. Covers receivers made
from 1947 through 1949. Shows you the one right way to
string o dial cord in thousands of models. Pocket-size. Order
DC-2............ 00000650000000G000000 Only $1.00

Dial Cord Guide. Vol. 1, Covers sets produced 1938

through 1946. Order DC=-V........c0unente Only $1.00

Order from your Parls Jabber or write direct to
HOWARD W, SAMS & CO., INC., 2201 E. 46th St., Indianapalis 5, Indiana

HOWARD W. SAMS & CO., INC.

RADIO-ELECTRONICS
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Leonard C. Lane, B.E.,, M.A,
President of Radio- Television
Training Associatiorng

Exec. Dir. of Pierce School
of Radio and Television

COMPARE RTTA’S EXTRA FEATURES

-l I furnish you ALL parts and equipment to build 15
* big units, including yous own COMPLETE TV RE-
CEIVER. At the same time, [ give you the training that
will ‘qualify YOU as a TV TECHNICIAN in America’s
booming TELEVISION & Electronics industries . . . within
months, studying at home. Many of my students pay for
their entire training from spare ume earnings installing and
servicing Radio-TV sets .. .smrt their own business.

2 Then—after 7ou finish your training for a positicn as
* a full-ledged TV Techmcian...I help you qualify
for the berrer pay BETTER JOBS that

FCC license, wittk. my. ..
CHING COURSE

%FCC COA <
| e Preparas yov for your FCC -:T
¢ Included at NO EXTRA cos

C license

demanc an

& Radio Require an FC

; The Best Jobs in TV

r
¢ ROUND TRIP TO NEW YORK CITY—FARE FREE! i
X

Yes, 1 pay your way to New York and recurn from wher-
ever you live in the U. S. or Canada, after you finish your
home study course. I give you two free weeks—50 hours
" of advanced insiruction and shop training at the Pierce

l School of Radio & Television. You use modern electronics l

equipment, including student-operated TV and Radio
stations. You go behind the scenes of New York's big
I Radio-TV centers-——to study first hand. And [ give you all

this AT NO EXTRA COST! (Applies t©o complete Radio-
TV course only.}

VETERANS!

Eligible under new G.l
Bill? Be sure to check
coupon below!

(2~ GOING INTO UNIFORM?

¢/ Learn how you can
qualify for military specnul-

ist ratings, und(ﬂ ?\

higher pay!
MY GRADUALE;S HOLD GOOD PAYING JOBS
present job as an air-

Q
port radio mechanic for

American Airlines.’
—Eugene E.

o ““Thanks t¢ your train-
ng I quelified for a
Ko good job as a Recelver
Tester at Federal Tele-

phone and Radio '
—Paul Frank Seier

‘*Your excellent instruc-
tion heiped me get my

Basko

**I'm making good mon-
* ey in my own business.
u! repairing and installing
radiv and TV sets —

thanks to your training.’'
—Irwin Polansky

“*1'1l always be grateful

to your training which

helped me get my pres-

ent  fine_ position as
Assistant Parts Manager '

—Norman Weston

RADIO-TELEVISION TRAINING ASSOCIATIO

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

J
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11629 Broadway, Radio City Station, New York City 19, N. Y.

YOU
BUILD
AND KEEPL="
THIS LARGE SCREEN
TV RECEIVER . ..
included with my 19
big Radio-TV kits.
Everything
Furnished
At No

Extra Cost '

Advanced FM-TV Training
For Men Who Know Radio
Prepares You For Higher Pay Jobs
A Few Months
COMPLETF theory and practical train. '

ing course . . . complclc with kits
including large screen TV receliver.

FCC llcense Coaching Course Included FREE.

MY SIMPLE METHODS MAKE SUCCESS EASY!

1 have helped hundreds of men—most of them with NO
PREVIOUS TRAINING—get ahead in TV. Even with a
grammar school education, you can master my practical
methods where you use actual parts and equipment and
‘learn by doing’’

BIG MONEY IN TELEVISION FOR YOU

PREPARE NOW for the thousands of new job oppor
tunities that will be available for you right in your home
state, with lifting of government restrictions on new TV
stations. As a well-trained technician, you can write your
own ticket . . . get more success and happiness out of life.
Don’'t delay. Mail the coupon today, and lec my FREE
BOOKS show you how easy it is.

NO SALESMAN WILL CALL!

Mr. Leonard C. Lane, President —
RADIO-TELEVISION TRAINING ASS’N =

1629 Broadway, Radio City Station -—

New York 19. N. Y. Dept. R.G ==m

[ |

Dear Mr. Lane: Mail me your two new mmm

books about your amazing 2 for 1 offer mmm

with no obligation to me. | UNDER- mmm

BOTH FREE! STAND NO SALESMAN WILL CALL. -—
SEND NO A -—
MONEY!  NAME ge—
MAIL NOW  ADDRESS —
FOR MY -
NEW cITY ZONE STATE -—

I am Interested In: -

FREE BOOKS! — padio.Tv [ Advanced FM.TV e

VETERANS! If qualified under G.1, Bill, check here [J
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TElEVlSlON PR

Mer.
n the CBs-Colembic desigw laboratories, Al Gold-
Serg take. some imporiant readings with the E}O
Model 228 Yacewm Iube Yo tmeter and Model 555 <
Mulinetes, as darrr R Asaley looks on. S

el
S Television production lines,

KITS ForLaborato ry Precision at Lowest Cost -
V/IRED INSTRUMERTS the Leaders Look to EICO !
<o | WHY Sl i b et o
Instruments on both its new Television production lines and in its
design laboratories?

tic, and many another famous TV manufacturer coast to coast,
CBS-Columbia knows that . . .

Only EICQ Test Equipment delivers
Alf 10 EICO nom/ca/ Features!

NEW 5658 MKTIMETER

T 324.95 WIRED $29.95. l. Laboratory Precision . Latest Engineering
g e 2. Lowest Cost 8. Super-Simplified Assembly and
3. Lifetime Dependability Use Instructions
4. Speedy Cperation 9. Laboratory-Styled Appearance
5. Rugged Construction 10. Exclusive EICO Make-Good
6. Quality Comaonants Guarantee

Before You buy any higher-priced equip-
ment, look at the EICO line—in Wired and
Kit form! Each EICO product is jam-
packed with unbelievable value. Compare,
see EICO instruments today—in stock at
your local jobber—and SAVE! Write
NOW for FREE newest Catalog 9-C.

B /W 577 Sine & Savare Wove FOLLOW THE LEADERS
AUDIC GEN KIT $31 95 WIRED 34995 O O ’NS]ST ON EICO!

3206 WG
BE~. KIT $19 95 WIRED $T395

322« 351G, GEN.
KiT $23.95 WIRD $34 75

i : NEW 21.x

VTVM EIT $.44.949
1 VIRED 35495
‘? Tt MEER

950K R-C RIDGE &
2.C-L COMP. KIT 319.95
HIREDX $29.95
WIRED $49.95

315K DELUXE SIC.
GEN. KIT $39.95
WIRED $59.95
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onucnov OUAUry

Al Goldberg, Assistant Chief Engineer of
CBS-Columbia and Harry R. Ashley, President
of EICO, inspecting the use of the EICO Model
221 Vacuum Tube Voltmeter and Model HVP-1 |,
High Voltage Probe at the Sweep Frequency

Troubleshooting Position on the CBS-Columbia |

chﬂ ”SE | — like Emerson, Tele-King, Teletone, Majes- éé .

* TUBE TESTER KIT $34.95

-

221K VIVM NIT $25.95
WIRED $49.95

VOLTAGE
PROBE $6.95

425K 5 PUSH-PULL
SCOPE KIT $44.95. WIRED $79.95

il 360K SWEEP GEN. KIT $34.73
) NEW CRA PIX TUBE WIRED $4%.95
% ADAPTOR for above $§50

- NEW :a6x smum. -

METER Zi7' 51220 H
WIREE: $14.90 ] 145K SIG.
1000 ehmy/ volt | TRACER KIT
: it MK RES. o158
104CK BalTERY ELIM. DECADE BOY KiIT e
KT 323,95, WIRED $34.9% $39.95 $28.95
WIRER $2£95

€1930 Blectronis Imbrumens Co, tne. = -
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Editorial 27

Status Of Eurbpean Television

. . . Why European Television lags behind . . .

EVERAL months ago the writer visited France, Bel-
gium, Switzerland and England for a five-week study
of European radio, electronic and television condi-
tions.

During our stay, we conferred with a number of
radio-electronic leaders of the respective countries in or-
der to gain a first-hand impression, particularly of tele-
vision conditions.

In Paris we had been invited as the sole speaker before
the Syndicat National des Industries Radioelectriques, the
equivalent of our own RTMA—Radio-Television Manufac-
turers Association.

During our talk—and the subsequent period when the
assembly of French engineers questioned us on various
American TV and radio-electronic aspects—it was ascer-
tained that in order to buy a TV set, the American skilled
radio worker requires 3 weeks’ labor to pay for a modern,
medium-range price TV receiver (this was calculated at
an average hourly rate of $1.83 per hour, and a 40-hour
week). The French engineers immediately pointed out that
a parallel French worker requires a period of some 30
weeks’ labor to pay for a comparative set. We noted later
in England that British radio workers require about 10 to
13 weeks’ labor to pay for a comparative TV receiver.

Without trying to oversimplify American versus Euro-
pean economics, we believe that our study points to the
reason why in the U.S. we have today 18,000,000 TV re-
ceivers against England’s 1,500,000, France’s 18,000, and
Switzerland’s only a few thousand.

While inspecting several representative European TV
and radio factories, and talking with a number of manu-
facturers, it soon became plain that:

(1) The European radio worker is first, and foremost
an artisan. Hand work still leads—fast, machine mass-
production in many instances is frowned upon by manu-
facturers who (a) can’t afford to fully mechanize their
plants, (b) are afraid of mass strikes by the workers who
think that mechanization would throw too many out of
work. Therefore, while the European worker’s wages are
from 2 to 5 times less than those of the comparative
American worker, the time to turn out a European TV
set, due to slow hand work, nevertheless is many times
that of an equivalent American set.

(2) Post-war European taxes are so high and so in-
volved that even with full mechanization, it is doubtful
that, even in the forseeable future, the European worker
could ever buy a TV set with 3-weeks’ wages, or even 6.

Hence TV progress in continental Europe, as far as
mass penetration of TV sets into the population is con-
cerned, seems very remote.

As to the technieal picture quality, European TV in
general is not far behind our own. With no commercials
on European TV, the program quality is often better than
ours—programs are usually muech better and longer re-
hearsed, unhurried, and consequently the finished product
on the screen is often more relaxing to the viewer.

Yet—TV being mostly government-owned—the European
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programs are often overlong and frequently lag badly.
Furthermore, each country broadcasts on a single fre-
quency so there is naturally no choice of programs at a
given moment—either you like what is presented at the
time, or tune in later to view a program you think will
be more to your liking.

In Europe, the television standards are different from
our own. Where we have 525 lines and 60 fields per second,
in France they have 441/819 lines and 50 fields, while in
England the standard is 405 lines and 50 fields. In France,
the French government—which owns all radio and TV
transmitters—has so far not been able to allot sufficient
funds, and in consequence the progress has been slow.
While the quality of the French TV emissions are not
much behind our own, hardly any money at all has been
spent on studio equipment or programs. These conditions
are now about 10 years behind the times, while at the
main studio, if such it can be called, there are no modern
facilities whatsoever for the performers. This probably
will be remedied as the French economic conditions im-
prove.

On the other hand, the quality of the British film broad-
casts far exceeds our own today. The technicians of the
corporation which operates all radio and TV transmitters,
have evolved excellent means of high-fidelity film propaga-
tion, so much so that their film broadcasts now far exceed
i quality their live ones! As one of the chief technicians
of the BBC (British Broadeasting Corporation) put it to
us, “We are now trying very hard to make our live broad-
casts as good as our filmed ones.”

This to an American technician sounds incredible, for
in the U.S. exactly the opposite conditions prevail. The
reason for this progress is that the English technicians
have evolved a very high standard of technical perfee-
tion and know-how in all their film transmissions. Ameri-
can TV broadcasters would do well to inform themselves
of the English progress in this sphere, because as every-
one knows, most of our film broadeasts are exceedingly
poor.

July 8th also marked the first historical exchange of
European two-way international TV broadecasts. France
and Britain now exchange daily TV programs routinely.
At the point of origin, announcers who must speak both
English and French perfectly, explain the features pre-
sented so that listeners in both countries ean follow the
various programs without difficulty. As television stand-
ards in Franece and England differ greatly, it would not be
feasible to broadcast and receive the two countries’ pro-
grams directly. A French TV set could not directly re-
ceive a British program, or vice versa—the result would
be a blur on the sereen.

The problem was solved as follows: When the French
picture arrives on the London BBC special picture tube,
a British television camera placed in front of it, simply
views the incoming picture on that tube, then broadeasts
it over the BBC transmitter. In this process, less than 29
is lost in quality.
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HE television service technician
needs some means of checking pic-
ture tubes in order to avoid costly
mistakes. He cannot always rely
on the symptoms that appear on the
screen. What appears to be the effect
of a bad picture tube may actually be
caused by a faulty circuit elsewhere.
A negative picture, for instance,

TO DC VTVM-0-500V SCALE

Q — } 5
TO DC VTVM- 0 =100V SCALE

Fig. 1—(a) Connections for measuring
picture-tube grid bhias. Voltage should
increase smoothly as brightness control
is turned from maximum to minimum.
Note meter polarities. (b) Checking ac-
celerator-grid voltage. See text for value.

often indicates a defective picture tube.
It could also be caused by excessive sig-
nal, interference from another receiver,
a faulty a.g.c. system, or other troubles
in the picture stages. A washed-out
picture which lacks brilliancy may be
caused by a bad picture tube, but power-
supply trouble or incorrect grid-cathode
voltage relationships can produce the
same effects.

On the other hand, a bad picture tube
may imitate brilliancy-control troubles,
degeneration in video amplifier stages,
or defects in the contrast-control and
a.g.c. circuits.

No wonder the technician is appre-
hensive about diagnosing a particu-
lar defect as a poor picture tube. An
error in diagnosis would mean consid-

_Television

erable trouble in removing the old tube
and installing a new one. If the new
tube does not help, additional measures
still have to be taken after replacing
the old picture tube.

Static tests

Generally speaking, two types of
tests can be used to find out if the pic-
ture tube is to blame. One is the static
test. Remove the picture-tube socket and
test for the presence of the various
voltages. If the tube does not light,
measure the a.c. voltage across the
heater pins (1 and 12 on modern electro-
magnetic tubes). With the v.t.v.m. on
a d.c. scale, take a reading between the
cathode and control-grid pins as shown
in Fig. 1-a. The grid pin should show a
negative voltage ranging from a few
volts to over 60 volts when the bril-
liancy control is turned from maximum
to minimum.

Next, measure the voltage at the ac-
celerator-grid socket terminal as shown
in Fig. 1-b. This should be about +250

Fig. 2 (left)—Video waveform at grid or cathode pin of picture-tube socket. Scope

By MATTHEW MANDL

volts for most 12- and 14-inch tubes.
With larger tubes 300 volts or more
would be normal. Use a scope to check
the presence and amplitude of the com-
posite video signal, because insufficient
signal contributes to poor contrast and
washed-out pictures. Set the scope
sweep frequency at 30 cycles and con-
nect the vertical input leads to pin 2
and pin 11 of the picture-tube socket.
You should see the type picture shown
in Fig. 2. With a calibrated screen you
can read the peak-to-peak voltage as
well as observe the waveform.

The Pix-eye

This type of static test can be made
quickly with commercial units like the
“Pix-eye” shown in Fig. 3. One end is
fitted with a standard diheptal tube
base, which plugs into the picture-tube
socket. The twin-beam electron-ray in-
dicator at the other end shows whether
normal operating voltages and com-
posite video signals are present. Nor-
mal heater voltage lights the filament

sweep 30 cycles. Fig. 3 (right)—*“Pix-Eye” socket-voltage and signal checker.
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to a steady glow; the fluorescent screen
glows if the accelerator voltage (pin
10) is 0.K.; One beam should vary in
area as the brightness control is ro-
tated. With a signal coming through
the receiver, varying the contrast con-
trol should change the area of the other
beam. Video modulation is seen as a
fuzzy border on the beam.

With the socket off, check at the
picture-tube base pins for filament con-
tinuity, and shorts or leakage between
tube elements.

The only sure method of checking the
high voltage is to measure it. Drawing
an arc by holding the terminal near
the chassis is not an accurate way to
find out how much voltage you have.
Often a healthy spark can be obtained
with only 9,000 volts, when the voltage
actually should be 12,000 or 14,000 volts
for best results with the picture tube
in use.

Drawing an arc to the chassis will
overload the high-voltage rectifier, de-
crease its emission, and shorten its use-
ful litfe. If a spark test must be made,
do it at the high-voltage receptacle on
the picture tube. Here, at least, you are
creating an are at the point where the
voltage would normally be applied.

The foregoing procedures are based
on the process of elimination. If all
tests show normal operating potentials
and no shorts or leakages, then the pic-
ture tube is probably defective.

Dynamic tests

Static tests may not always tell the
whole story because the picture tube is
not operating under normal conditions.
Sometimes faults will show up only
when the tube is connected and voltages
are applied. Testing the tube under
actual operating conditions is known as
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“dynamic” testing and there are several
commercial models available to facili-
tate the process.

EBCO Dynamic analyzer

One unit for testing picture tubes
under actual operating conditions is
the EBCO dynamic analyzer shown in
Fig. 4. 1t is used with a v.t.v.m. to test
interelectrode voltages under load as
well as to check emission characteris-
ties in relation to cutoff and the accel-
erating electrode. It also locates open
elements and measures leakage between
tube elements.

To use the device, remove the picture-
tube socket and install the dynamic an-
alyzer between the tube base and the

Televis

ion |29

Fig. 4—EBCO Dynamic Ana-
lyzer extends picture-tube base
connections for testing under
normal operating conditions.

socket. With the receiver on, voltages
and waveforms can be checked at the
terminals and alligator clips. The in-
struction manual for the device gives
detailed examples of tests to be made
and furnishes several charts to facili-
tate checks. The schematic for this de-
vice is shown in Fig. 5.

The NU Videotron

The National Union Videotron pic-
ture-tube checker is shown in Fig. 6.
A neon bulb shows shorts and open ele-
ments. Peak beam current (proportion-
al to light output) is measured on a
bridge, with the neon bulb as a balance
indicator. The condition of the tube is
read directly from the scale of the bal-

Fig. 6—National Union Videotron picture tube checker
locates internal defects and shows useful light output.
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Fig. 7—Circuit of the Videotron tester.

Fig. 8—Precision model CR-30 checks
all cathode-ray and picture-tube types.

ancing control. The Videotron checks
all electrostatic and magnetic-deflection
picture tubes, with either magnetic or
electrostatic focus.

Test sockets are provided for picture
tubes with diheptal and duodecal bases.
These are the types used on over 95
percent of modern tubes. An octal
socket is provided on the panel so
adapters can be plugged in for tubes
with other bases. All tubes can be
checked in their original cartons or in
the receiver. The schematic of the
checker is shown in Fig. 7.

Precision cathode-ray tube tester

A more elaborate and versatile tester
is shown in Fig. 8. This device tests not
only picture tubes but scope tubes as
well. This is the series CR-30 cathode-
ray tube tester manufactured by Pre-
cision Apparatus Company. It checks
tubes by the principle that screen
brightness is proportional to beam cur-

rent. It also checks accelerating-anode
and deflection-plate elements. It tests
all modern cathode ray tubes, regard-
less of application.

The basic indicating device is a
voltage-regulated and calibrated v.t.-
v.m., with a special scale indicating
picture-tube quality. A heavy-duty po-
tentiometer is used for precise line-
voltage adjustments.

The device locates leakage paths or
shorts in the gun structure with a high
degree of sensitivity. The actual leak-
age path is indicated by an RTMA-
numbered, 1l4-element selector system.
Open-filament tests are also included
in the leakage and short test indica-
tions.

The tester measures the electron
beam current and checks the critical
central-emission area of the cathode.
The controlling action of the first grid
is also ascertained. Accelerating anodes,
deflection plates, and other elements
not directly concerned with beam cur-
rent are tested separately.

The schematic of the CR-30 is shown
in Fig. 9. Individual calibrating con-
trols are adjusted and sealed at the
factory. The meter circuit cannot be
damaged by overloads which might re-
sult from picture-tube defects. The
entire circuit is fused for protection
against shorts.

Reactivators and brighteners

Picture tubes are often discarded for
insufficient brightness. If this is caused
by low cathode emission rather than
defects in gun or screen material, the
tube often can be rejuvenated or re-
activated.

The cathode is a nickel cylinder to
which an emitting element — either
strontium oxide or barium oxide—is
fused. Through abuse, gas content, or
old age, the emission drops below nor-
mal and the brilliancy is reduced.

Rejuvenation subjects the tube to the
same process used in its manufacture.
The filament voltage is raised above
normal while low potentials are applied
to the gun elements.

Emission current is measured, and
when it has reached a leveling-off value
the heater voltage is reduced to normal.
The heater is ‘“aged” at this voltage
for a short time with no voltages ap-
plied to the gun structure. After this,
the emission characteristics are checked
again at several different gun voltages
to see if potential changes give propor-
tional emission changes. If they do, the
cathode has been decontaminated and
its emission restored.

Tubes with low emission also can be
operated at slightly higher-than-normal
voltages for increased brilliancy. De-
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Fig. 9—Schematic of the Precision CR-30 picture-tube tester. Tube quality is in-
dicated directly in terms of brightness. Adapters are available for other bases.
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Fig.10—Perma-Power “Britener” reacti-
vates cathode by raising heater voltage.

vices which do this are called “bright-
eners.” These also help in areas where
the line voltage is below normal and
drops the voltage on the picture-tube
filament below the rated value.

The Perma-Power Britener

One commercial product for restor-
ing brightness in this way is the Perma-
Power TV-Tube “Britener” shown in
Fig. 10. This unit also isolates the fila-
ment circuit of the picture tube from
the receiver power supply and will thus
relieve some cathode-filament shorts.

The Perma-Power Britener is for
tubes with duodecal bases. Installation
consists of removing the socket from
the picture tube and plugging the
Britener base unit into it. The socket
provided with the Britener is then
placed on the picture tube. The unit
plugs into the a.c. line and is controlled
by the receiver on-off switch through
an internal thermal contactor.

The unit contains a tapped trans-
former and a switch for selecting any
one of three higher-than-normal heater
voltages. The leads which formerly
went to the picture-tube heater are
shunted by a resistor so the device can
be used in either series or parallel fila-
ment circuits.

The voltage is boosted by the No. 1
or No. 2 position of the switch, accord-
ing to the degree of rejuvenation need-
ed. Depending on the condition of the
tube, brightness may be restored for a
period of several months to a year.
When the picture becomes dull again,
use the third position of the selector.
Final loss of brilliancy in this position
means a new tube is definitely needed.

The unit can be installed inside or
outside the cabinet, and can be used
over again in any other installation.

Stay-Brite TV-tube saver

This device (Fig. 11) is similar to the
one deseribed above in providing three
successively higher boost voltages for
the picture-tube heater, as well as a
normal position. In addition, it has a
low switch position which applies re-
duced heater voltage, and may be used
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to prolong the life of new picture tubes,
or where the line voltage is abnormally
high. Power is obtained directly from
the picture-tube socket of the receiver,
eliminating the need for any additional
external wiring. Like the previous type,
it may be installed permanently in any
a.c.-operated receiver using a duodecal-
based picture tube, or removed and used
elsewhere as required.

The Crest Labs rejuvenator

Another rejuvenator which can be
used in the same way is shown in Fig.
12. This one is manufactured by Crest
Laboratories. It has a fixed output
slightly higher than the normal voltage
for the picture tube heater. It is also
installed in the receiver cabinet. The
base of the brightener is attached to

Fig. 11—“Stay-Brite” picture-tube re-
activator has 5 heater-voltage positions.

the picture tube socket, while the
brightener socket goes to the picture
tube base. When it has outlived its use-
fulness, it can be used again on other
receivers.

Fig. 12—Crest Labs.” heater-boost reju-
venator needs no a.c.-line connection.
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Tubes with diheptal (14-pin) or other
bases can be rejuvenated in the same
way with some additional wiring. Dis-
connect only the heater leads from the
receiver picture-tube socket and solder
a spare socket contact to the end of
each lead. These contacts can then be
slipped over pins 1 and 12 of the reju-
venator plug. Two new heater leads
are then soldered to the receiver socket
terminals with phone tips at the open
ends. The phone tips are then inserted
in terminals 1 and 12 of the rejuvena-
tor socket. Be sure to check if one side
of the heater is grounded or connected
to the picture-tube cathode, and make
the interconnections follow the same
arrangement.

Don’t attempt this on a I’hilco model
48-700, or any other receiver in which
the picture-tube heater or cathode is
more than about 150 volts above or
below ground potential.

Tester-reactivators

Several companies furnish units
which serve as both picture-tube testers
and reactivators. The one manufac-
tured by Transvision is shown in Fig.
13. A similar model is also manufac-
tured by the Electronic Beam Corp.
who make the EBCO dynamic analyzer
shown in Fig. 4. These units check pic-
ture tubes by measuring cathode emis-
sion, locating shorts between elements,
and indicating high-resistance leaks up
to 3 megohms.

Fig. 13—Transvision tester-reactivator.

Tubes with low light output can be
rejuvenated without removing them
from the set. A neon bulb indicates
when the reactivating process is com-
pleted.

None of these rejuvenating devices
will be effective if there are internal
shorts, damaged screen material, or
other defects in the tube. Check the
tube first for these defects. If the only
trouble is low cathode emission, try
rejuvenation to increase the useful life.

Many other makes of picture-tube re-
activators and testers are available now
and new ones are constantly appearing
on the market. The fact that they are
not described or mentioned individunally
is due only to space limitations.

—end—
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By GEORGE E. ROW

HIX next time a customer com-
plains of eye-strain from watching
television, give him the following
instructions:

1. Turn on more lights in the room
while you wateh TV,

2. Reduce the brightness setting of
the receiver.

3. Move farther away from the pic-
ture—and look away from it fre-
quently.

4. Adjust the focus for greater line
thickness.

5. Reduce the height of the picture.
To understand eve-strain {from TV one

must first understand the mechanism

of vision. The eve is a camera which
focuses an image of the scene being
viewed on a light-sensitive mosaic cov-
ering its rear inside surface. Euach
element of this mosaic veports to the
mind the amount and nature of the
light falling on it. The interpretation
which the mind places on the whole
mass of reports coming to it from the
individual elements constitutes wvision.

The elements are very small—as in-

dicated in Fig. 1. An individual element

receives the light coming from a square
measuring one thirty-second of an inch
on a side held at a distance of 10 feet.

The individual elements function best

when the quantity of light reaching

them in a given time is held within cer-
tain limits. To hold the light within
these limits the eyve is equipped with an

RADIO-ELECTRONICS
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iris which opens and closes automati-
cally as the average brightness of the
scene varies. Now, if by some trick we
expose the mosaic to light three or four
times stronger than the average for
which the iris adjusts itself—we should
expect eye-strain to result. This is ex-
actly what happens in watching TV.
The face of the picture tube is cov-
ered by a phosphor which glows while
being bombarded by the beam current
and continues to glow even after the
bombardment has ceased. Fig. 2 shows
how the light from a spot on the screen
decays. The average brilliance is ap-
proximately 27 percent of the maxi-
mum. The iris of the eye adjusts to the
average brilliance, but the individual
elements of the mosaic will be bom-
barded by the maxinmum value of the
light, which is over three times the
average. This causes the strain—a con-
dition which nature never anticipated.
This high ratio of maximum brilliance

MOSAIC (MILLIONS OF LIGHT SENSITIVE ELEMENTS?

0BJECT

T

— 10FT

maximum to average brightness in the
scene being viewed.

Third, move farther away from the
receiver. Here we are bringing into play
another principle. In describing the
eye we pointed out that the light-sen-
sitive elements are of finite size. If
one sits ten feet from a screen fourteen
inches in height, then the individual
lines of the picture will correspond to
individual light-sensitive elements of
the eye—as shown in Fig. 3-a. Since
the whole picture is scanned in a thir-
tieth of a second, the elements of the
eye are bombarded with the maximum
value of the light some thirty times a
second. Now move back to a distance of
twenty feet—as indicated in Fig. 3-b.
Then the individual element of the eye
corresponds to a pair of lines in the
picture. With interlaced scanning, each
line will be scanned sixty times a
second. The elements of the eye are
bombarded with the maximum value of

INDIVIDUAL LIGHT SENSITIVE ELEMENT OF MOSAIC JUST COVERED BY LIGHT
Fig. 1—Each sensitive element of the mosaic receives light from a tiny area.
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FFig. 3—At double distance each element sees two lines but peak light is cut 75%.

to average brilliance may be verified
experimentally. Stand about twenty
feet from an operating receiver and
look at a point a foot or so directly
above the screen. Then whip the eyes
to a point about two feet below the
screen, observing what you see on the
screen during the transit. (It may be
necessary to repeat this several times.
Blinking the eyes at the time the move
is made will help.) You should see an
exceedingly brilliant horizontal bar com-
prising about a dozen scanning lines.
Depending upon the exact instant at
which the eyes are moved, the bar will
appear at the top, in the center, or at
the bottom of the screen.

Understanding the problem will help
us find a solution. Boiling it down to
a principle it is this: Anything that
will reduce the ratio of maximwm bril-
liance to average brilliance of the scene
being viewed will relieve the eye-strain.
Since the viewer sees more than just
the TV screen, there are several things
we can do. First, turn on some more
lights in the room. This will brighten
the background of the TV picture. The
iris of the eye will contract, and the
maximum brilliance of the TV screen
will have less effect on the eye. (Syl-
vania has taken advantage of this de-
vice in its “Halolight.”)

Second, reduce the brightness setting
of the receiver. This works from the
other direction to reduce the ratio of
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the light twice as often. We have dou-
bled the average brilliance of the screen
without increasing the maximum bril-
liance. This has been done at the ex-
pense of picture detail—which has been
reduced 75 percent by doubling the dis-
stance. But if we have a picture which
we can watch comfortably—which we
couldn’t before—then we have gained.
Moving back also decreases the irrita-
tion of the eye. Although the benefit
to be realized from moving back is
based on scientific principle, some psy-
chological factors play a part. Moving
back tends to make the viewer look
away from the screen more often—free-
ing the elements of the eye momentarily
from that whacking they take thirty
times a second.

Fourth, adjust the focus so that the
lines of the picture blend into one an-
other. This reduces eye-strain but at
the expense of picture detail. The effect
is quite marked up to the point where
the unscanned space between the raster
lines is completely eliminated. Little is
to be gained thereafter. The principle
is not too difficult to understand. Sup-
pose the unscanned space between the
raster lines is equal in width to the
lines themselves. Then the eye in ad-
justing to the average brilliance of the
scene will adjust to a level only 13.5
percent of the maximum brilliance. The
ratio of maximum to minimum bril-
liance is made approximately 7 to 1.

www americanradiohistorvy com
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Defocusing until the blank space dis-
appears will bring the eye back to a
27 percent adjustment. (Careful ad-
justment of the vertical hold control
for better interlace helps, too.—Editor)

Fifth, reduce the height of the pic-
ture. This accomplishes the same result
as the defocusing—but it may leave
some black strips at the bottom and top
of the tube. My experience has been
that the customer usually objects to this.
About the best that can be done is to
advise customers owning old-style Ze-
niths with round screens to operate
them at reduced height setting.

A lot depends on the customer—both
as to what you can do to reduce the
irritation and as to just how much ir-
ritation is produced. Some people can
watch TV by the hour. As for myself,
after fifteen minutes I'm ready to give
it the boot. Apparently some of us can
stand a greater ratio of maximum to
average brilliance than others. In some
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Fig. 2—How light from the fluorescent
sereen of the picture tube decays after
each scanning cycle of the electron beam.
The decay follows an exponential curve.

cases perhaps you can dig up a projec-
tion set for the customer. It seems to
me that the persistence of these screens
—or perhaps it is because they are op-
erated at greater brilliance—is greater
than that of direct-view tubes. Anyway,
the old phrase, “I can watch a pro-
jection set, but these little sets hurt my
eyes,” is frequently heard. Maybe it is
because the darned things can’t be kept
in focus.

I have given you some tricks to re-
duce eye-strain. In the main, the tricks
reduce the detail in the picture. The
complete elimination of eye-strain is
an engineering problem. What we need
is a storage principle in kinescopes sim-
ilar to that utilized in iconoscopes. Then
a spot on the TV screen would glow
with constant brilliance from one scan
to the next and then instantly take on a
new value of brilliance—which it would
hold until the next scan. The ratio of
maximum to average brilliance in the
scene would then be reduced to unity—
for which nature equipped our eyes.
If that cannot be provided, then perhaps
a phosphor may be developed which will
decay along a cosine curve—rather than
along the logarithmic curve. These are
the only possibilities I see at present—
and they are pretty far-fetched. Until
the engineers come forward with a solu-
tion, use any of the tricks I have given
you that will satisfy the customer.

—end—
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the last word on

PART Il

AST month we discussed the changes
that were necessary in the hori-
zontal sweep circuits of an RCA
8T244 to convert it for wuse

with a 17TP4. Before going into the
changes needed in the wertical circuits,
let’s discuss some of the other problems
that can come up in the horizontal cir-
cuits when doing a conversion. We talked
about drive and its effect on circuit
performance. This a good place to bring
up a point not covered last month: If
the converted 8T244 receiver is to be
operated in an area where the line
voltage is below 115, it may be neces-
sary to reduce the size of the series
screen resistor R186 below its original
value of 6,800 ohms to increase the
width and high voltage. But don’t re-
duce it enough to exceed the maximum
screen-input rating of the 6BG6-G.

Sometimes there may be enough high
voltage and drive, but not enough width.
What then? The classical “quick and
dirty” remedy (known to all techni-
cians who have done conversion work)
is to shunt a small capacitor across
two of the secondary taps on the output
transformer (usually across the taps
recommended for connection of an in-
ductive width control). This will in-
crease the width all right, For example,
in this conversion a .005-uf capacitor
across taps 5-7 of the RCA 231T1 fly-
back transformer increased the width
about 10 to 15%. But—it had its price.
The high voltage dropped about 600
volts, which was not too important,
since we had plenty. But, much more
important is the effect of the added
capacitance on retrace time.

Any time you add capacitance, you in-
crease retrace time (flyback time) Dbe-
cause you lower the natural resonant
frequency of the circuit—and that can
cause foldover troubles. Horizontal fold-
over (on the left side of the screen)
has probably caused more grief in con-
version work than any other trouble.
Yet the remedy is quite simple, pro-
vided the original design of the flyback
transformer included adequately short
retrace time. The converting technician

The author concludes the discussion

by pointing out more little-known

conversion facts

By M. HARVEY GERNSBACK

Editorial Director
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must keep shunt capacitances as low
as possible in the flyback circuit.

Another important consideration is
that the flyback transformer and the
deflection yoke are properly matched to
each other, and that the distributed
capacitance of the yoke is not exces-
sive. Adding capacitance across the fly-
back transformer to increase width is
a sure way to invite foldover trouble.
Points to watch with extra caution for
excessive capacitances to ground are
the plate lead to the high-voltage rec-
tifier, and the hot end of the deflection-
secondary winding,

If we can’t increase width by adding
capacitance, what are we to do? One
simple trick is to reduce the size of the
blocking capacitor in series with the
horizontal yoke winding (0.1 uf in Fig.
1 of last month’s article), if this is
used. (The value used in this conver-
sion provided greatest width. Increas-
ing this capacitance to 0.5 uf or higher
will reduce width.)

These changes affect width without
adversely affecting retrace. Another
point affecting width (and drive and
high voltage too) is the value of the
horizontal peaking capacitor or resistor-
capacitor combination in some sets. Fig.
1 shows the location of the peaking
capacitor in the 8T244; Fig. 2 shows
the R-C peaking circuit in the familiar
630 chassis. In this circuit the R ele-
ment is a fixed resistor and a potenti-
ometer used as drive control. It is not

6V6-GT
VERTOUT 3

C148C  —pooy
Fs

s
RI6S +215V

~120v TOPIN 6 OF I7TP4

Fig.5—Removing or shorting R161 gives
more range to vertical linearity control.
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a true drive control but rather a peak-
ing control. Many other sets use a
similar circuit but with fixed values
for R and C. In these the drive control
is a separate variable capacitor across
the horizontal output-tube grid, or a
variable resistor in the plate circuit
of the horizontal oseillator or discharge
tube. See Fig. 3.

Where a circuit similar to Fig. 1 or
Fig. 3 is used, it is possible to get max-
imum peaking (with its attendant in-
creased drive, width, and high voltage)
by carefully adjusting the value of C161
(in Fig. 1) or of R (in Fig. 3). Replace
R with a potentiometer and adjust for
maximum high-voltage output. Meas-
ure the value of the potentiometer at
peak setting and replace with a fixed
resistor close to the measured value.
In a circuit such as Fig. 1 try different
values of C161 smaller and larger than
the original capacitor. Small changes
can have a large effect. A capacitor

sacrifice for reduced foldover. Any of
the methods desecribed previously can be
used to increase width in cases of this
kind.

Horizontal linearity

Another common conversion prob-
lem is poor horizontal linearity. The
usual sources of trouble on the right
side of the picture are: wrong-value
linearity ecoil for the new flyback,
wrong-value or defective capacitors as-
sociated with the linearity coil. One
frequent cause of poor linearity is sel-
dom mentioned. That is the amount of
current drawn from the boosted B plus
output of the damper tube (over and
above that drawn by the horizontal
output tube). Every flyback trans-
former is designed to supply a certain
amount of boost current. If the drain
isn’t near the recommended design
value, linearity will suffer, particularly
near the right edge of the picture. The

e s o N et e, s SRR O] TR .

Fig.6—New tube in 8T244 cabinet. Mask and bracket are for RCA 17-inch receiver.

decade is handy. This careful peaking
adjustment can make a big improve-
ment. It is particularly valuable when
converting to 20-inch or larger rec-
tangular tubes where maximum sweep
and high voltage are important.

One last word about foldover. Added
capacitance increases retrace time and
foldover troubles. By the same token,
adding shunt inductance will tend to
reduce retrace time and foldover trou-
bles since the reduction in total in-
ductance increases the natural resonant
frequency of the system. Suppose a
converted set has no width control but
has excessive width and foldover. Add-
ing an inductive width control will pull
down the width and reduce foldover.
The trick is to have extra width to
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design value for the 231T1 appeared
to be about 12 to 15 ma. The original
cireuit of the 8T244 receiver drew just
about this amount from the old flyback
transformer so no circuit modification
was needed. In some conversions it may
be necessary to add a bleeder between
B plus and the boosted B plus (as shown
in Fig. 4) to increase the drain on the
boosted supply and thus provide proper
linearity. The peaking adjustment (and
the drive setting) have an effect on
linearity too, but their effect is general-
ly confined to the left half of the pie-
ture.

Picture blooming

Another frequent trouble in conver-
sion work is blooming. The picture en-
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larges and goes out of focus as the
brightness control is advanced. At the
same time brightness decreases. Bloom-
ing may occur at normal viewing bril-
liance, making good reception impos-
sible. This trouble is caused by poor
regulation of the high-voltage supply
as the picture-tube beam ecurrent is
varied by adjustment of the brightness
control.

Several things can cause blooming.
(Assuming, of course, that the receiver
was checked before conversion and
placed in A-1 condition, with weak tubes
replaced and defects corrected as rec-
ommended in part I of this article. It’s
also assumed that drive has been prop-
erly adjusted and peaking is optimum;
in short, the set works fine except for
blooming.) First of all is a defective pie-
ture tube. A gassy tube will draw exces-
sive cathode current. A good rule of
thumb is that a normal tube, at normal
brightness, will draw a cathode current
of 100 to 140 pa. This holds true for most
direct-view tubes, provided the tubes
are operated with normal second-anode
and screen voltages for the tube size.
(For example, 10,000 and 250 volts for
a 10-inch tube; 15,000 and 350 volts
for a 17-inch tube; 16,000 and 400 volts
for a 21-inch tube). This also assumes
that the ion-trap magnet has the proper
strength and is properly adjusted and
that the beam is correctly centered.
The best remedy for a gassy tube is
replacement. However in conversion
problems we’re usually dealing with
brand new tubes, so this problem is
relatively uncommon.

Suppose we check our tube and find
it is normal and that the ion-trap mag-
net is properly adjusted—but we have
blooming. Measure the high voltage at
the picture-tube anode, first with the
tube face dark (brightness control off),
then with the brightness control ad-
vanced to normal picture brightness.
The high voltage should not vary more
than about 5 to 109.. If it does, the yoke
is probably improperly matched to the
flyback transformer. If the flyback does
not have a tapped secondary it may
be impossible to improve the situation
without replacing the yoke. The new
RCA 231T1 with its 7 secondary taps
will match any yoke with a horizontal-
winding inductance from 8 to 30 mh.
Instructions are supplied with the trans-
former for selecting the proper tap for
a given yoke inductance.

If the yoke inductance is unknown
you’ll have to try various tap arrange-
ments to find the best match. As a rough
guide, 50- to 53-degree yokes have an
inductance of about 8-10 mh. 66- to 70-
degree yokes range from 10 to 18 mh.
Direct-drive system yokes usually run
about 28 mh. With a proper match,
blooming should be negligible at normal
picture brightness.

Three final points on horizontal sweep
circuits: First, the power-transformer
filament winding for the damper tube
should have adequate insulation for
the higher peak voltages developed in
conversion. If it hasn’t, the only cure
is to disconnect the damper filament
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from the receiver supply and install
a separate damper-tube filament trans-
former. Be sure the new transformer
has at least 5-kv (peak) insulation
between the primary and secondary. If
the old damper tube is a 5V4-G it can
be replaced with a 6W4-GT and a
6.3-volt filament transformer installed
(Stancor P-6134 or Merit P-3074).

The second point is whether or not
to use a limiting resistor in series with
the high-voltage rectifier filament. If
the conversion is to a 53-degree tube
(12 to 16-inch) the resistor isn’t usually
necessary. With a 17-inch tube it’s a
debatable point. We didn’t use one.
If you want to insure longer h.v.-recti-
fier life, use a 2- to 3-ohm resistor.
Always use this resistor for larger
tubes, where maximum high voltage
and width are needed.

The last point is the series-isolating
high-voltage resistor described in last
month’s article—usually a 500,000-ohm
to 1 megohm unit. This resistor is
especially important when glass pic-
ture tubes with external conductive
coatings are used. It prevents the pic-
ture-tube capacitance from shunting
the deflection secondary of the flyback
transformer. Use of this resistor is rec-
ommended in all conversions.

Other changes in 8T244

When the horizontal-circuit changes
were completed, the boosted B plus volt-
age had inereased. Therefore the orig-
inal circuit connections to pin 10 (the
screen grid) of the picture tube had
to be modified to keep the screen-grid
voltage below 410, the maximum allow-
able for a 17TP4. Fig. 1 of last month’s
installment shows the voltage divider
arrangement for reducing this voltage.

6BL7-GT
VERT QUT

TI02 VERT 0SC 2 BLY

It consists of a 750,000-ohm and a 1.5-
megohm resistor from the junction of
R156 and C146B to ground.

Pin 6 of the picture tube (the focus-
ing electrode) was connected to B plus
215 volts. A refinement would be to
connect a 5,000-ohm potentiometer from
plus 215 volts to chassis with the slider
going to pin 6 of the picture tube for
adjustable focus.

Vertical-circuit changes

After the changes described above the
set was tested with the new tube. Minor
horizontal troubles were easily cleaned
up by following the procedures already
suggested. But vertical size and linear-
ity were not acceptable. First, the 6K6-
GT vertical output amplifier was re-
placed with a 6V6-GT. Height improved
but vertical linearity was still poor. It
was best at the minimum-resistance
setting of the linearity control, so we
shorted out R161, the 2,700-ohm resistor
in series with the control. See Fig. 5.
Now the control could be adjusted to
a point giving good linearity.

(Another solution could have been
used for inadequate height: The plate-
decoupling resistor R165 for the verti-
cal output tube could have been dis-
connected from plus 215 volts and con-
nected to the boosted B plus voltage.
In this case, C148C would have had
to be replaced with a 600-volt unit. It
is not a good idea to raise the vertical
amplifier plate voltage by decreasing
the value of the plate decoupling re-
sistor. Undesirable coupling between
the vertical and horizontal sweep cir-
cuits sometimes occurs when this re-
sistor is reduced in size.)

The last change was to replace
C146B, the 10-uf filter capacitor be-
tween the height-control (R155) slider
and minus 120 volts, with a 600-volt,
10-uf capacitor because of the higher
voltage from the boosted B plus source.

The method of mounting the new tube
in the old cabinet is shown in Fig. 6.
The mask and bracket used are standard
replacement parts for a 17-inch RCA
receiver.

The 17TP4 requires a small external
centering magnet. This magnet is placed
as close to the back of the yoke as
possible.
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Fig. 7—Diagram shows modifications in the deflection circuits of RCA 730TV1.
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Converting the RCA 730TV1

An example of another 17-inch con-
version is shown in Fig. 7. This shows
the circuit changes made in the vertical
and horizontal sweep systems of an
RCA 730TV1—a particularly difficult
set to convert. Circuitwise it is very
similar to the Tele-Tone TV209, TV210,
and TV249 receivérs.

The 231T1 transformer and the
211D2 deflection yoke were used in this
conversion too. However, the circuit
revisions in the vertical output stage
were more extensive, since the original
output tube was one section of a 6SN7-
GT. This was replaced with a 6BL7-GT,
and B plus for the output section was
taken from the boosted B plus supply,
directly from the cathode of the damper
tube rather than from terminal 1 on
the flyback transformer. This connec-
tion gave the best horizontal linearity.

The vertical output transformer had
to be replaced with an autotransformer
having an 18-to-1 ratio because of the
higher source impedance resulting from
the use of boost voltage. Whether or
not the vertical output transformer
must be replaced in any given conver-
sion depends on the impedance of the
vertical windings in the new yoke. (In
vertical windings the resistance is the
most important faetor. Inductance
is relatively unimportant because of
the low frequency (60 cycles). If the
resistance is markedly different from
the old yoke windings, you may have to
replace the output transformer to get
a better match.

Check List on conversion problems

Factors affecting high voltage

(assuming all tubes are perfect):

1. High-voltage rectifier filament volt-
age.

2. Drive voltage (peak-to-peak ampli-
tude).

3. Peaking-circuit adjustment.

4. Receiver B supply voltage.

5. Boosted B supply current drain.

6. Length of lead to plate cap of high-
voltage rectifier.

7. High-voltage capacitor leakage.

8. Shunt capacitance across deflection

secondary winding.

9. Condition of linearity-control by-

pass capacitors.

Horizontal-amplifier screen

input.

Factors affecting width:

1. Series capacitor blocking d.c. from
horizontal yoke windings. (Small
values give greatest width.)

2. Drive voltage (peak-to-peak ampli-
tude).

3. Peaking-circuit adjustment.

4. Added capacitance across deflection-
secondary taps. (Also affects re-
trace.)

5. Receiver B supply voltage.

6. Boost voltage.

7. Horizontal-amplifier
tube condition.

8. Value of width control (if used).

9. Condition of linearity-control bypass
capacitors. (Leaky capacitors affect

RADIO-ELECTRONICS

10. power

and damper-


www.americanradiohistory.com

left side of picture; open capacitors
affect right side.)

Factors affecting linearity:

1. Boost-supply current drain (12 to
15 ma in addition to horizontal-am-
plifier plate current with 231T1 fly-
back transformer).

2. Inductance of linearity coil and ratio
of linearity bypass capacitors.

3. Drive waveform.

Factors affecting brightness:

1. Ton-trap magnet adjustment.

2. Picture-tube screen-grid voltage (300
volts minimum for 17-inch tube).
3. Condition of picture tube. (Gassy
tube draws too much current and re-

duces high voltage.)

4. Magnetic-focus tubes: Alignment of
yoke and focus coil (or magnet) on
neck. In case of shadow trouble
wedge the yoke in correct position
with paper shims before installing
focusing device. (Use low-voltage
electrostatic-focus tubes wherever
possible.)

Factors affecting h.v. regulation:

1. High-voltage rectifier condition and
filament voltage.

2. Value of high-voltage isolating re-
sistor.

3. Match between yoke and deflection
secondary.

4. Value of charging resistor in volt-
age-doubler circuits.

Factors affecting horizontal

retrace time:

1. Capacitance (stray or inserted)
across flyback secondary increases
retrace time, emphasizes left-hand
foldover. Inductive shunt-type width
control reduces secondary induc-
tance, reduces retrace time and left-
hand foldover.

2. Length and dress of high-voltage rec-
tifier plate-cap lead. (Keep short and
dressed away from other components
and chassis to reduce capacitance to
ground.

3. Yoke connected to wrong deflection-
secondary taps.

4. Phasing of feedback circuits induc-
tively or capacitively coupled to fly-
back secondary.

5. Omitting high-voltage isolating re-
sistor or using one whose resistance
is too low. (Shunts picture-tube ca-
pacitance across entire secondary
system.)

—end—

HAM-BAND INTERFERENCE

Interference from amateur trans-
mitters in the new 21-21.45-mc¢ band
should not affect older TV receivers
with sound i.f.s 21.7 mec or higher.
These include Andrea, Belmont, Cas-
cade, Crosley, Du Mont, Firestone,
Hallicrafters, Philco, Sheraton, Sight-
master, Stromberg-Carlson, and Trans-
vision. (See RADIO-ELECTRONICS for
January, 1952.) Newer receivers with
44-mc i.f.’s might pick up second har-
monics of the new band, but in these
cases the fault would lie with the ama-
teur, who is required by law to elimi-
nate harmonics of the transmitter fre-
quency.
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TV DX IN SEPTEMBER

The early fall is one of the low
periods of the year for sporadic-E skip,
the phenomenon that most of us think
of as synonymous with dx, so the viewer
who is looking for signals from more
than a few hundred miles away will
almost certainly be doomed to disap-
pointment during September. There
may be a few scattered dx openings,
but they will be short, and signal levels
and geographical extent will not com-
pare with the summer sessions.

This is a fine time of year for tropo-
spheric bending, however, and the ob-
server who has a sensitive receiver and
a good antenna system will find it well
worth while to wateh both Jow and high
channels carefully. The early morning
hours will show the strongest signals
ordinarily, and the many stations now
transmitting as early as 7 am make it
possible for the early riser to make
interesting observations. Cool nights
following fair, warm, days, a weather
pattern common over the northern half
of the country in September, will also
provide higher-than-average signal lev-
els in the evening hours.

Reception of signals from 1,200 miles
or more away, such as was possible fre-
quently during the early summer, is a
thrilling experience to say the least,
but it is not necessarily proof of supe-
rior receiver or antenna performance.
The reflection characteristics of the E
region of the ionosphere are such that
low-channel dx signals may be extrem-
ely strong, occasionally blocking out or

seriously interfering with local stations.
Obviously, it doesn’t take a hot receiver
or a high-gain antenna system to pull
in this kind of dx, interesting though
such reception may be.

Tropospheric bending associated with
weather effects, on the other hand, sel-
dom brings in really strong signals from
distant points. Rather, it serves to in-
crease the strength of fringe-area rve-
ception, and occasionally brings in sig-
nals that are not receivable at all under
ordinary conditions. There is little or
no skip effect, the signal being receiv-
able over the entire path from the
transmitter to perhaps several hundred
miles out. Because signals of this kind
are seldom extremely strong, good re-
ception of them is almost wholly a
function of the efficiency of the receiver
and its antenna system.

The higher the frequency the greater
is the effect of the fall inversions in in-
creasing the signal strength, a fact not
readily apparent to most viewers be-
cause of the relatively poor perform-
ance of most receivers on the high chan-
nels. A really large array (the amount
of energy an antenna will intercept is
determined by its frontal area, more
than by the number of elements) and a
low-noise preamplifier designed for good
high-band performance may bring in
signals on channels 7 through 13 that
most viewers never see. The next two
months are the best time of the year
to try for this sort of thing.

—end—

AIRTIGHT DOME SEALS FLYBACK UNIT

LV POWER SUPPLY
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HORIZONTAL
SWEEP - HV CHASSIS

./

VIDEQ-SYNC
CHASSIS

VERTICAL
SWEEP-CHASSIS
| SOUND I.F. AND

| AUDIO CHASSIS

CASCODE TV
TUNER CHASSIS

Plug-in TV chassis has new hermetically-sealed
h.v. unit. The Setchell-Carlson Unit-ized Chas-
sis 152, in addition to individually removable
subsections, now features a dust- and humidity-
proof housing for the fiyback, h.v., and deflec-
tion components. The upper portion of the
plastic enclosure is filled with moisture-absorb-
ing silica gel. The dome can be removed for
4 servicing and resealed for

full protection.
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RETRAGE BLANKING IN TV RECEIVERS

C. RESTORATION in televi-

sion circuits has aiways been a

problem. This is emphasized by

the large number of lengthy at-
tempts to merely explain the concept.
True d.c. restoration is very difficult in
view of the poorly-maintained stand-
ards for sync-to-video amplitude. In
fact, some stations do not even main-
tain constant sync amplitude. Since
most d.c.-restoration circuits use the
sync peaks as a reference level, the
observed black reference level will vary
from station to station.

This problem has been attacked from
several directions. One solution is the
line-to-line clamping circuit described
in the March, 1952, issue of Electron-
ics, which solves the problem in a
somewhat costly manner. Another ap-
proach was found in the complete re-
moval of d.c. intelligence from the pic-
ture. Strangely enough, this method
worked—it was found that a picture
does not need d.c. restoration for cus-
tomer approval. The eye registers gra-
dations of brightness without too much
regard for overall intensity. After this
factor was discovered, many manufac-
turers merely removed the d.c. restorer
circuit from the receiver. However,
some set owners noticed that horizontal
lines sometimes appeared in the darker
scenes. The disturbing effect of these
“white lines” was the only objection to
the loss of d.c. picture intelligence. The
remaining problem was to eliminate
these objectionable lines.

Vertical-retrace blanking

The vertical return trace can be
blanked in several ways. The first con-
sideration is the method of feeding vi-
deo to the picture tube. Some circuits
feed video—with positive-going sync
pulses—to the picture-tube cathode;
other circuits feed video—with nega-
tive-going sync pulses—to the picture-
tube grid. The latter is more common.
If the tube is grid fed, the return trace
can most easily be blanked by feeding
a positive-going pulse to the cathode.
The positive pulse should have a dura-
tion equal to the vertical-retrace period,
and an amplitude of 50 to 100 volts.

Fig. 1 shows a practical form of
cathode-fed blanking. Blanking voltage
is derived from the plate of the ver-
tical-output tube through a simple net-
work (shown connected by broken
lines). The R-C product (time-constant)
of the blanking circuit is made very
close to 850 microseconds—short com-
pared to the vertical-sweep period (1/60
second, or 16.666 microseconds), and
fairly long compared to the vertical-

* Philco Corporation, Philadelphia, Pa.

By GAIL W. WOODWARD*

retrace period (200 to 400 microsec-
onds in most cases). The exact time-
constant will depend on the character-
istics of the receiver. This figure of 850
microseconds has been found applicable
to a great many sets, but will not work
equally well in all cases.

The vertical-output waveform (E,)
is shown at the plate of the vertical am-
plifier. The sweep period is shown as a
negative-going sawtooth, while the re-
trace occurs during the positive-going
pulse. The blanking circuit differenti-
ates the vertical-output wave. The re-
sultant waveform appears as a positive
pulse at the picture-tube cathode
and cuts off the beam current during
the retrace period. Since the plate wave-
form is of very high amplitude (up to
1,500 volts peak-to-peak in some cases),
a voltage-divider is used to give about
an 80-volt peak-to-peak blanking pulse.
In receivers where the vertical output
is more or less than 1,500 volts, the
value of the 15,000-ohm resistor can
be changed accordingly. For example,
if the vertical output is 750 volts peak-
to-peak, the 15,000-ohm resistor should
be changed to about 30,000 ohms. This
adjustment can be made without alter-
ing the blanking-circuit time-constant
value materially.

Where this circuit is being installed
in an unfamiliar receiver for the first
time use a 50,000-ohm potentiometer in
place of the 15,000-ohm resistor, and a
500,000-ohm potentiometer in place of
the 270,000-ohm resistor. Start with the
50,000-ohm potentiometer at about one-
fourth maximum resistance, and adjust
the 500,000-ohm potentiometer for the
correct waveform. Then adjust the
50,000-ohm potentiometer for the de-
sired pulse amplitude. Measure the two
potentiometers and substitute fixed re-
sistors of equivalent values.

Parts placement is somewhat critieal,
but if the 270,000-ohm resistor is at-
tached directly to the plate terminal of
the vertical-output tube socket with as
short a lead as possible, very little dif-
ficulty will be experienced. If a long
plate-circuit lead is used there may be
undesirable radiation.

Fig. 2 shows the effects of incorrect
time-constant in the blanking circuit.
Fig. 2-a indicates excessive differentia-
tion produced by too-short a time con-
stant. This can be corrected by shunting
additional capacitance across the .003-
uf capacitor. Fig. 2-b shows the effect
of too-long a time constant, which can
be corrected by shunting the 270,000-
ohm resistor to a lower value. The first
waveform will cause a bright bar across
the top of the picture; the second will
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create a dark bar by blanking out the
upper portion of the picture.

If the video signal is applied to the
cathode, it is advisable to use grid
blanking as shown in Fig. 3. Grid
blanking requires the application of a
negative pulse to the picture-tube grid
during retrace. Since the vertical-out-
put transformer (in most receivers)
inverts the waveform, the differentiated
pulse from the secondary will be nega-
tive. The waveforms for Fig. 3 are
similar to those in Fig. 1, except for
polarity and amplitude. The time con-
stant is not changed but the voltage-
division ratio is different. The division
ratio for Fig. 3 is 2% to 1 as compared
to a ratio of 19 to 1 for Fig. 1. The
method of exact adjustment is the same.

(If the transformer does not invert
the waveform that appears at the plate
side, reverse one pair of transformer
leads (either primary or secondary)
and reverse the vertical deflection-coil
leads.

In some cases it may be desirable to
connect a .001-uf capacitor across the
15,000-ohm resistor, as shown in Fig.
3. This capacitor will bypass any hori-
zontal-sweep signal that may be picked
up by electrostatic cross-talk between
the horizontal and vertical coils in the
deflection yoke.

Some receivers use an autotrans-
former, which does not invert the plate
waveform, in the vertical-output cir-
cuit. It is not advisable to change the
circuit since the desired effect can be
obtained with the arrangement shown
in Fig. 4. In this case, the grid wave-
form is used as a signal source for the
differentiator eircuit. It is important
not to load the high-impedance grid eir-
cuit; loading is prevented by using a
high value of resistance and a small
capacitor. The waveforms are similar to
those of Fig. 3. and the time-constant
can be adjusted in the same way.

The circuit of Fig. 5-a has the ad-
vantage of working equally well with
either cathode video injection or grid
video injection. In this circuit, a single
triode (shaper tube) is required to pro-
vide a controlled waveform. One section
of a 6SN7-GT (or equivalent) is most
often used. The blanking voltage, in the
form of a negative-going pulse, is ap-
plied to the first anode (grid No. 2) of
the picture tube.

Fig. 5-b shows the waveforms at the
grid and plate of V1. The large signal
input develops a corresponding value of
negative bias by grid rectification; the
tube conducts only during the most
positive portion of the input wave.
When the input voltage drops below

RADIO-ELECTRONICS
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the cutoff point of the tube, the plate
remains at B plus potential. The short
conduction pulse during the retrace
period drops the plate voltage to a very
low value, removing the first-anode
potential from the C-R tube.

Horizontal-retrace blanking

Adding horizontal-retrace blanking
can cure a common trouble known as
syne overshoot which originates in the
transmitter. The synec pulse is followed
by a narrow reverse spike extending
down into the white region. See Fig. 6.
It shows up in the receiver as a vertical
white bar which can be shifted with the
hold control, but cannot be eliminated.

The spike occurs during the horizon-
tal retrace interval. This aceounts for
the width of the vertical white bar—re-
trace in the TV set is at such high ve-
locity that the spike is spread out.

One method of eliminating the effect
of sync overshoot is to reduce the re-
ceiver bandwidth to a point where re-
sponse to the overshoot frequency is
eliminated. This works, but reduces pic-
ture quality considerably. The best ap-
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Fig. §
proach found so far is a horizontal-
retrace blanking ecircuit. The object is
to drive the C-R tube so far beyond
cutoff that the white-level spike wil
still not be sufficient to cause conduec-
tion.

Fig. 7 shows a successful method for
horizontal-retrace blanking. The parts
connected by dashed lines are added
components. A gimmick is used to cou-
ple a small portion of the signal at the
plate of the horizontal output tube to
the picture-tube cathode; the positive
flyback pulse drives it well into the cut-
off region. The erystal diode and re-
sistor act as a limiter to prevent the
negative overshoot which usually fol-
lows the horizontal-retrace pulse from
appearing on the screen. (If the hori-
zontal output waveform has no over-
shoot, the crystal can be eliminated.)
The waveform at the cathode is a posi-
tive pulse during retrace, and a flat
portion during the normal trace period.

If this circuit is overcoupled, it is
very easy to burn out the 1N34. A
1N39 or 1N55 will be helpful, but more
expensive. Burnout can be avoided if
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the girmmick is wound while the circuit
is in operation and a calibrated oscil-
loscope used to monitor the pulse ampli-
tude at the cathode of the picture tube.
Slowly increase the gimmick capaci-
tance until a cathode pulse of about 50
volts is obtained.

If cathode blanking of the horizontal
retrace is undesirable, the coupled pulse
can be applied to an inverting amplifier
and then fed to the grid. It would also
be possible to apply the pulse to an
amplifier which has its output connected
to the first anode, as shown in Fig. 8. In
this case the gimmick coupling should
be adjusted until the negative-input
swing is below the cutoff point of V1.
Final adjustments should be made to
give the desired blanking waveform.

Retrace blanking is a very definite
necessity in modern TV receivers, and
is included—to some degree—in most
sets now being produced. Vertical re-
trace blanking has become almost a
standard circuit, but unfortunately
horizontal retrace blanking is not wide-
ly used.

—end
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TV SERVICE

CLINIC

Conducted By
MATT MANDL*

E receive numerous queries

regarding fringe-area recep-

tion. Often the question of

using the Yagi antenna
arises. For this reason we will discuss
some of the factors involving Yagis.
For those who want to construct their
own or who want to shop for a par-
ticular type, diameter relationships for
obtaining the necessary 300-ohm imped-
ance are given.

The Yagi antenna has considerably
more gain than the ordinary television
types. A four-element Yagi (Fig. 1)
has a theoretical gain of over 9 decibels
compared with an ordinary dipole.
When a reflector and several directors
are added to any antenna, its impedance
drops appreciably. Thus, if a folded
dipole were used for the Yagi, its im-
pedance would drop to 30 ohms and
create a severe mismatch with 300-ohm
line.

Most manufacturers modify the fold-
ed dipole in order to regain the higher
impedance. One method is to use dif-
ferent diameters for the fed element
and the unbroken element (Fig. 2). The
impedance depends on the ratio of spac-
ing to element diameter; examples of
the calculated dimensions for 300 ohms
are given below:

Unbroken Fed Spacing
FElement Element (Center to
Diameter Diameter Center)
% ” 3/8 ” ] ‘6P’
1 ” 3/8 ” 2"

These dimensions apply only to the
four-element Yagi shown in Fig. 1. If
additional directors are added, the im-
pedance will again drop below 300
ohms.

For maximum gain, the spacing be-
tween directors should be 1/10 wave-
length and the reflector should be
spaced from the antenna by 0.15 wave-
length. More than one reflector adds
little to gain.

It must be remembered that the Yagi
has one serious disadvantage. This is
the narrow band over which it will
work. Usually the Yagi is suitable only
for the station to which it is cut. It will
not bring in adjacent channels well un-
less they are much stronger than the
* Author: Mandl's Television Servicing

station for which the Yagi was de-
signed. Special types, like the twin-
driven Yagi, are suitable for two chan-
nels but are still not broad-band an-
tennas like the standard biconical types.
If additional fringe-area stations are to
be received, several Yagis will have to
be erected, preferably with separate
lead-ins. These can be switched into the
receiver as required.

Stacking helps if each antenna is cut
for the same channel. Half-wavelength
spacing is best because it maintains the
desired forward lobe and inereases gain
by an additional 4 db. The stacked
array is fed at the center of the con-
necting bars as detailed in the Tele-
vision Service Clinic in the June, 1952,
issue.

Antenna dimensions

I am stacking Yagi antennas for
channel 5 and would like to know if 72.8
inches 1s the correct measurement for
one-half wavelength. Please advise me
just how one arrives at the proper
wavelength measurement in inches.
C. S. W., Pocahontas, Va.

The dimension of 72.8 inches is the
proper measurement for channel 5 con-
necting bars for Yagi stacking. This is
a “free-space” measurement and does
not apply to transmission lines with in-
sulating material.

For one-half wavelength in feet, the
following formula applies:

492
freq. (in megacycles)
Because of “end effect” antennas are
cut 5% shorter than the length given
by the formula. Reflectors are usually
59 longer than antennas, while diree-
tors are 4% shorter.

Regqulating a.g.c.

I would like to know 1if it is possible
to put a switch in the a.g.c. circuit of an
Air King 700 receiver so that I can
switch out the a.g.c. when the signal is
weak. I live a hundred miles from chan-
nel }. Is there any change that I could
make in the circuit of the receiver to in-
crease the gain? L. W., Ravenwood, Mo.

Instead of a switch we recommend
that you replace the 4,700-ohm fixed re-
sistor with a 5,000-ohm potentiometer.
This will give you control over a.g.c. to
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prevent overload on extra-strong sig-
nals. Fig. 3 shows this control.

We do not recommend any other cir-
cuit changes in this receiver. You could
improve reception by increasing an-
tenna height and using open-wire or
slotted transmission line. Some hints
on fringe-area reception were given in
the Television Service Clinic in the
February, 1952, issue.

Line interference

A Zenith receiver is picking up pow-
er-line notse, making the picture jitter
sideways. This is more pronounced on a
weak signal. What type of filtering can
be used to correct this condition? The
recetver is located near a high-tension
wire system across the road. It does
not interfere all the time, but only on
occasion and particularly for a weak
signal. What type of line filter or other
corrective measure can I employ? D. S.
Madison, Maine.

Arcing or corona on the high-tension
line could cause the severe interference’
you mention. If such is the case the
power company should be notified so
that they can take corrective measures.

Try a 0.1-uf, 600-volt paper capaci-
tor across the a.c. power line feeding
the receiver. You could also use a Drake,
JFD, or Tele-matic ignition filter at the
antenna terminals of the receiver. See
your local television parts jobber for
the various antenna filter units avail-
able. Sprague Products Co. also makes
a special line filter (0.1-pf, 250-volt a.c.
rating), which could be used instead of
the 0.1 uf mentioned above.

Improving signal pickup also will
help. This means having a good antenna
system, as well as a properly-aligned
receiver with good parts and tubes.

Jitter and poor focus

In an Admiral model 26R36, chassis
24F1 receiver there is a pronounced
vertical flicker. Focus is also poor and
cannot be corrected by the focus con-
trol. When this receiver is shut off,
there is an afterglow, and I was won-
dering whether this will eventually
cause an ion burn? W. O., Chicago, Ill.

The vertical flicker would most likely
be caused by a defect in the vertical
sweep section of the receiver. Check the

RADIO-ELECTRONICS
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Fig. 1 (opposite page)—Basic four-ele-
ment Yagi antenna discussed in the text.

Fig. 2 (above)—Special driven element
raises Yagi impedance to 300-ohm value.

6SN7-GT vertical oscillator as well as
the 6S4 output amplifier. If the tubes
are ok, check all resistors and capaci-
tors in the R-C network feeding the
oscillator, as well as all parts in the
oscillator-amplifier circuits. If only the
top of the picture jitters (for about 2
inches) dress the white lead from the
horizontal hold control away from the
vertical output transformer. Also check
C417 (the 20-uf electrolytic capacitor in
the vertical output circuit) for leakage.

Lack of focus in run 3 of chassis
24F1 is often caused by variations in
characteristics of short-neck picture
tubes. A 2-watt resistor (R328) was
added in later production models as
shown in Fig. 4 to improve focus. As
the current from the focus coil also goes
to the audio amplifier, a defective 6V6-
GT audio-output tube sometimes causes
this trouble.

The afterglow which you notice is
not harmful provided the iron trap is
adjusted properly. The afterglow is
caused by the charge remaining on the
high-voltage capacitors maintaining
the electron stream while the cathode
cools. This is no more harmful than
any bright televised area during normal
reception.

Lack of contrast

In an RCA 8T-241 receiver the con-
trast control wmust be turned fully
clockwise before a fair picture is pro-
cured. When I turn up the brightness,
retrace lines are wisible. Brightness
seems adequate but contras® does mot.
N. R., Brooklyn, N. Y.

The fact that you have to turn the
contrast up fully to get a fair picture
indicates lack of video signal strength
at the grid of the picture tube. This
could be caused by the following trouble
(or troubles):

Defective part or tube in tuner

Defective part or tube in a.g.c. cir-

cuit

Defective part or tube in video i.f.

stages

Defective part or tube in detector and

video amplifier

Improperly tracked tuner

Misaligned i.f. stages

Defective antenna system

Defective contrast control

Defective picture tube

Test all tubes from tuner to video
amplifier feeding the picture tube. If
these check all right, your only re-
course is to check all the conditions list-
ed above.

Fringe-area problems

I live in an ultra-fringe area 100
miles from Birmingham, 120 miles
from Memphis, and 145 air miles from
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Fig. 2—The original circuit is on the
left. Modified circuit is on the right.

Nashville. Using an RCA 6T7) receiver
with a booster, antenna rotator, and 5-
element Yayt cut for channel 4, I get
inconsistent reception. Sometimes all
three stations come in perfect and at
other times I get no signal at all.

All stations which I receive are on
channel 4. The only station in my area
which I do mot reccive is WAFM-TV
in Birmingham, channel 13. I have
tried a 5-element Yagi cut to channel
13, but even with a booster I have never
received any reception in the two years
I have had my receiver. The antenna is
located on a 60-foot tower and our geo-
graphical location is high. Will you
please tell me if there is anything I cun
do to receive channel 13 and improve
channel 4 reception. R. R., Red Bay,
Alabama.

Using a booster, a rotator, and a
5-element Yagi should give you more
consistent reception than you are get-
ting from channel 4, though the dis-
tances involved contribute pronounced
effects from atmospheric conditions. Try
an open-wire or slotted transmission
line if you do not have one already.
These have much lower losses than the
solid-insulation types. You could also
modify the receiver as detailed in the
Television Service Clinic in the Febru-
ary, 1952, issue of RADIO-ELECTRONICS.

You should be able to get channel
13, as this station is nearer than the
other two. Losses are greater for the
higher frequencies, and extra precau-
tions must be taken to minimize stand-
ing waves and attenuation. Use low-loss
insulators and space the transmission
line at least 6 inches away from the an-
tenna mast and other metal objects.
Wrap a 4 x 8-inch piece of tinfoil
around the transmission line near the
receiver antenna terminals. Slide this
section up and down the line to tune
for maximum pickup on channel 13.
Also check the oscillator tracking in
the receiver for this channel, as this
may be the primary trouble.

PEAKING COILS

AGC FEED
AGC FEED

5K

Rectifier replacement

In a Westinghouse model H-619T12
receiver, two 614 low-voltage rectifiers
are used. One of these rectifiers burns
out repedatedly. I replaced both and the
receiver worked fine for two months
and then again the same one burned
out. I replaced the tube and it lasted
only a week. Upon checking the circuit
with new tubes the receiver functions
normally. All voltages and resistances
are as indicated in the manufacturer’s
schematic. X. K., Buffalo, N. Y.

The two 6W4’s in the low-voltage sys-
tem function as a combined full-wave
rectifier with equal distribution of the
load. One tube shouldn’t go bad re-
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Fig. 4—The addition of R328 improves
focus in Admiral 24F1 television sets.

peatedly unless by coincidence the re-
placements were inferior. A defective
socket could cause this condition. Cor-
roded terminals or poor contacts might
reduce the filament potential. Check the
6W4 socket connections.

The fact that only one tube is short-
lived might also indicate that some in-
termittent overload occurs during op-
eration. Check the filter capacitors to
make sure their leakage hasn’t in-
creased, and check tubes and capacitors
throughout the receiver. It would also
be well to fuse the power supply to pro-
tect the rectifiers during momentary
overload.

Repeated field-coil burnout

In a Motorola 17T1 receiver, the
field coil of the speaker has burned out
several times during the past year.
What could be the reason for this?
E. M., Gunter, Texas.

In this receiver it was found that
some early-model transformers gave a
B plus voltage 10 volts too high. For
protection, a 150-ohm 15-watt resistor
was inserted in the speaker field line
(R104 in the new schematics). Check
to see if this is in your receiver;
if not, adding it may prevent speaker-
field burnout.

Excessive buzz in Crosley

In a Crosley model 11-445M receiver,
there is hum on «all channels. Adjust-
ment of the fine tuning lowers the hum,
particularly if the fine tuning is turned
away from the point of maximum re-
ception. All tubes seem to check all
right. What could cause this trouble?
G. C., Long Island, N. Y.

This is an intercarrier-type receiver
and the noise might be intercarrier buzz
as well as power-supply hum.

Intercarrier buzz may be caused by
incorrect alignment of the video i.f.
stages. If the sound i.f. is not at the
correct level on the response curve,
severe intercarrier buzz will result. The
settings of the fine tuning and contrast
controls will change the degree of hum.

In some models electrolytic capacitor
C120 did not have a good ground
connection and this caused the hum
and buzz symptoms. A wire should be
soldered from the chassis to one of the
grounding lugs on the capacitor if this
has not been done at the factory. Also
try adjusting the ratio-detector-trans-
former secondary by turning the serew
slightly to left and then to right to
find the setting which gives minimum
hum. Make sure the back of the con-
trast control is shielded and that audio-
coupling capacitors are dressed away
from hum fields.

—end—-
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TRANSMISSION
LINE TUNER

By ED NOLL and MATT
A

TO ANT POSTS OF RCYR

MANDL

wW—————

Fig. 1—Line tuner control circuit.

Fig. 2—Assembled line tuner. a—jumper

to TV set; b—cut-off shaft; c—soldered Above—left—Coupled units form TV line

switch levers; d—soldered terminals, tuner. Above—Installation provides easy
access to tuner from front of TV set.
RANSMISSION line tuning is terminals of the dual potentiometers move any rough edges on the cut shaft.

especially important—if ghosts are
to be minimized and signal-to-noise
ratio improved. Ever since our
series of articles* on antennas and
transmission lines, we have received
numerous requests for information on
practical methods of tuning the line.
Wrapping a 4-inch length of tin foil
around the line and sliding it along the
lead-in for hest results has long been a
favorite trick of TV technicians for
improving television picture quality on
the upper channels. Ribbon transmis-
sion lines can be improved by attaching
matching stubs of proper length to the
receiver antenna posts. But, while they
appreciate the improved results, cus-
tomers object to the awkward process
of reaching behind the receiver to
adjust the tin foil or connect stubs.
One simple but effective way of
matching or tuning the lead-in is to
use a dual potentiometer hooked up so
that it acts as a variable section of a
transmission lire. Such a device is
shown in the photographs and consists
of a dual 6-ohm-per-section wire-wound
potentiometer. The actual resistance
value is not eritical and may run up to
50 or 75 ohms, but each section must
have the same resistance.
Two end terminals and the center
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600-line pattern sent by [talian stations.

are gang-soldered. The other two ter-
minals are connected in parallel with
the transmission line at the television
receiver antenna posts. The connection
from the dual control to the receiver
should be made with a short length of
ribbon line. Fig. 1 illustrates the actual
circuit of the dual potentiometer.
The unit is mounted on a small piece
of bakelite, wood, or hard rubber and
fastened to the rear of the receiver with
the shaft projecting along the side for
convenience in adjusting. A small knob
is placed on the end of the shaft.
With a station tuned in, the knob is
turned until the best picture quality is
obtained. In modern receivers having
a.g.c. there will not be any appreciable
change in contrast, except for very
weak stations; however, over-all im-
provement in picture quality and a de-
cided reduction in snow is usually noted.
Two separate wire-wound potenti-
ometers can be used if it is difficult to
obtain the low-resistance dual wire-
wound potentiometer. These units must
have a trip lever for an a.c. snap-on
switch on the shaft. Fig. 2 illustrates
the method of combining the two poten-
tiometers in making the dual control.
The shaft of one of the potentiometers
is cut off almost flush with the thread-
ed mounting sleeve. Use a file to re-

TELEVISION IN

TV in Italy has made rapid technical
strides despite shortages of test equip-
ment and receivers. The Italian Radio
(RAI) has been training technicians
and cameramen for the past two years
in an experimental station in Turin.
Now Milan is on the air with a 5-kw
General Electric transmitter and 6-bay
“superturnstile” antenna giving 35 kw
effective radiated power. Video is

www.americanradiohistorv.com

Align the trip levers and solder them
together. Next solder the outside and
center terminals together, leaving the
opposing pair of outside terminals open
for connection to the receiver. A short
section of ribbon line is soldered to
these end terminals.

The two potentiometers should be
very close together so that the unit may
function as a tunable stub. The resist-
ance wire forms the series inductance
and the proximity of the two elements
creates the necessary capacitance.

A few years ago several manufactur-
ers marketed small transmission-line
tuners for TV sets. Set owners and
technicians did not realize their advan-
tages, and the devices were withdrawn
from the market. The Standard Trans-
former Corporation had a device called
“Telematch,” and the Snyder Manu-
facturing Co. produced a unit similar
to the one described. Some purchasers
were enthusiastic about the results and
are still using them on their receivers.
Similar improvements can be achieved
by constructing the dual-control affair
discussed in this article, unless, by
remote coincidence, you have the per-
feet transmission line, and have it
exactly matched to both the antenna
and the receiver input impedance!

—end—

ITALY

175.25 me, sound 180.75. Turin and
Milan are connected by a radio link
until a coaxial line is completed.

Italian stations transmit the new
European standard 625-line picture,
with a video bandwidth of 5 me.

The Italian government plans TV
coverage for 13,000,000 people in the
northern part of the country by 1953.

—end—
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Get peak
performance from
small sets

by using

the
TUNING WAND

By GERALD J. MACHEAK

OST small a.c.-d.c. sets have

inadequate gain at the low-

frequency end of the dial due

to imperfect tracking between
r.f. and oscillator sections. Manufae-
turers usually peak the oscillator at
1600 to 1700 ke, then adjust the r.f.
trimmer for maximum output at 1400
ke, and let the low end take care of
itself.

Practically all modern tuning capaci-
tors have split end plates for adjusting
the oscillator-r.f. tracking at several
points on the dial. With the aid of the
simple service tools deseribed here, any
set with split-plate tuning and a built-
in loop antenna can be aligned for al-
most perfect tracking, with improved
sensitivity and selectivity, especially at
the low end.

One of the tools is a shielded loop
for coupling the signal generator to the
receiver by radiation. The other tool
is a special tuning wand that shows
which way to bend the capacitor plates
for maximum output at any frequency.

The loop (Fig. 1) is made of %2-inch
copper tubing bent into a circle 7 inches
in diameter. Cut or file a %-inch hole
in the outside wall directly opposite
the open ends (Fig. 1-a). Attach a 1-
inch length of phenolic or polystyrene
tubing to one of the open ends. Thread
two full turns of good-quality insulated
hookup wire through the tubing and

7 INSULATING TUBE

COPPER TUBING 1/2DIA

- |e12°

2TURNS INSULATED WIRE

Fig. 1-—(a) Shield for signal-generator
loop. (b) Details of loop winding and
radiating gap. Shield must be grounded.

SEPTEMBER, 1952

bring the wire ends out through the
Y,-inch hole. (Fig. 1-b). Slip the free
end of the copper tubing into the open
end of the insulating sleeve and fasten
securely, leaving a Y2-inch gap between
the ends of the copper tube. Put a
ground strap around the tubing near
the ¥%-inch hole for the two lead wires
of the loop winding.

The tuning wand is a 16-inch length
of %-inch plastic or phenolic rod or
tubing. A closed loop of No. 14 bare
copper wire, 6 inches in diameter, is
fastened to one end. At the opposite
end is a 3 x 4-inch bakelite plate, drilled
to hold as many powdered-iron slugs
as you can lay your hands on. The
slugs can be threaded or cemented in
place.

Clip the ends of the hookup wire to
the signal-generator cable and ground
the copper loop shield. Place the receiver
about two feet from the loop. After a
10-minute warmup set the generator
and receiver at the high frequency rec-
ommended by the set manufacturer and
adjust the oscillator trimmer for maxi-
mum output. Retune the generator and

as a SERVICE TOOL

set to 1400 ke and peak the r.f. trimmer.
Then change the generator to a lower
frequency (say 1200 kc) and tune the
receiver to the same point. Insert the
wire-loop end of the tuning wand in
the path of the signal between genera-
tor and receiver. If the output in-
creases, bend the partially meshed
split plate on the r.f. tuning capacitor
out to reduce the capacitance. If the
output drops when the loop is inserted,
reverse the tuning wand and note the
effect of the powdered-iron end. If this
raises the output it means capacitance
must be added. This is done by bending
the split plate in. Follow the same pro-
cedure at as many points as you wish.
When the r.f. tuning capacitor is cor-
rectly adjusted either end of the tuning
wand will reduce the output.

Even better tracking ecan be obtained
by repeating the procedure with the
split plates of the oscillator section.
This requires extreme care to prevent
throwing off the high end, and should
be done only after the r.f. section has
been tracked.

—end—

SIMPLER FORMULAS

Most of us know and use the stand-
ard formula for X, (ecapacitive react-

LIt is -
ance). It is 2n (cycles) (farads)

We find this difficult for two reasons.
A farad is not a practical unit, so we
must always convert. Also, the factor
2n tends to muss up the rest of the
equation. For these reasons I use an
equivalent formula, simpler than the
above, yet with almost the same accu-
racy. It is
160,000/ (cyeles) (uf)

The above is suitable for low frequen-
cies when we deal with large capacitors.
For high frequencies the following is
more appropriate:

160,000/ (me) (puf)
Just the other day I came across this

www americanradiohistorv com

problem: “Find the reactance of .01 uf
at 800 cycles.” Using the first formula,
I came up with the answer by mere in-
spection. It takes much longer the con-
ventional way. Now try this one: 250
uuf at 3 me. Again we have the answer
almost immediately: 213 ohms.

In a similar way we can use an easier
equation for frequency. It is

160

V(unf) (ph)
For example, find the resonant fre-
quency of 300 ph tuned by 340 ppf. The
answer is 500 ke. Although we still
need the square root, we have con-
verted to practical units. Also, we have
eliminated the awkward factor, 27.—
1. Queen

(me)=

—end—
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Another look at

Technical Editor

N MANY of the simpler TV sets the

60-cycle vertical sync pulses are

used to develop a.g.c. voltage. This

system requires a relatively long
time-constant so the a.g.c. cannot fol-
low rapid changes in signal strength
like those caused by aireraft flutter.
To overcome this disadvantage, several
types of keyed, pulsed, or gated a.g.c.
have been developed. The best-known
form of keyed a.g.c. uses a pentode
whose plate current is controlled solely
by the peak level (sync pulses) of the
composite video signal applied to its
control grid. The plate current develops
the negative voltage used for a.g.c.
Variations of this circuit are used by
several manufacturers.

The G-E circuit

The keyed-a.g.c. circuit used in the
G-E 17C110 chassis is one variation of
the basic system. The circuit is shown
in Fig. 1. The grid and cathode of the
6AU6 keyer tube are connected across
3,000 ohms of the video-amplifier plate
load. The voltage drop across this re-
sistor biases the keyer tube to cutoff.
The keyer-tube plate is connectec to
ground through a winding on the width
coil and a 322,000-ohm resistor chain.
Plate current does not flow until the
positive sync pulses across the 3,000-
ohm grid resistor coincide with the
positive-going keying pulses injected
into the plate circuit by the width-coil
winding. The 6AU6 plate current which
flows through the 322,000-ohm resist-
ance is independent of plate voltage
and entirely dependent on the peak am-
plitude of the signal appearing in the
grid circuit. The a.g.c. voltage is tapped
off at the junction of the 150,000-ohm
plate resistors. .

Some a.g.c. bias must be provided to
protect the r.f. and i.f. tubes when no
signal is received and the a.g.c. tube
cannot conduct. This is obtained from
the horizontal oscillator, which develops
a large, stable, negative bias at its
grid. The 470,000-ohm and 22,000-ohm
resistors form a voltage divider across
the horizontal oscillator grid circuit.
About 0.6 volt for the a.g.c. line is
taken from the 22,000-ohm tap.

The video amplifier is operated as a
noise limiter. Its operating voltages are
set so the tips of the negative sync
pulses from the detector drive the vi-
deo amplifier almost to cutoff. Noise
pulses stronger than the sync tips are
clipped slightly above the level of the
sync tips.

By ROBER¥F. sCPTT

The screen grid of the keyer tube is
supplied from the low-voltage side of a
2,350-ohm dropping resistor for the
plates and screens of the first and sec-
ond video i.f. amplifiers connected to
the a.g.c. line. When the incoming sig-
nal is weak, the i.f. plate currents are
high and the dropping resistor decreases
the voltage on the screen of the keyer
tube. The reduced screen voitage lowers
the gain of the keyer and decreases the
a.g.c. voltage. This increases the gain
of the second r.f. amplifier and the first
and second video i.f. stages to compen-
sate for the weak signal.

Du Mont keyed a.g.c.

The Du Mont keyed-a.g.c. system used
in the RA-160 and RA-162 chassis con-
sists of a 12AX7 dual triode and one-
half of a 6AL5. See Fig. 2. The first
section of the 12AX7 is the a.g.c. am-
plifier and the second section is the
a.g.c. keyer tube or “gate.” A portion
of the composite video signal is taken
off the plate of the 6AG7 video ampli-
fier and fed to the grid of tha a.g.c.
amplifier. Direct coupling is used be-
tween the a.g.c. amplifier and the sync
take-off point. The voltage across the
47,000-ohm resistor biases the a.g.c.
amplifier grid. Additional bias which
reduces the plate current nearly to
cutoff is developed across the 820,000-
ohm cathode resistor. The operating
bias is set so the tube passes only the
portion of the grid signal above the
level of the blanking pedestal. Conse-
quently only the sync pulses appear in
the cathode circuit. The video informa-
tion is eliminated so the a.g.c. bias is
determined solely by the level of the
sync tips.

Variations in the level of the r.f. sig-
nal applied to the receiver cause cor-
responding variations in the amplitude
of the signal applied to the grid of the
a.g.c. amplifier. Since the composite
video applied to the grid of the a.g.c.
amplifier is positive, an increase in its
amplitude causes a greater voltage
across the 820,000-ohm cathode resistor.
A decrease in the amplitude of the grid
signal results in a corresponding reduc-
tion in the cathode voltage.

This varying cathode voltage is ap-
plied to the grid of the a.g.c. gate tube
through a low-pass filter consisting of
10,000-ohm and 1.2-megohm resistors
and .02- and .03-uf capacitors. The fil-
ter removes the sync pulses and passes
only the d.c. voltage which varies in
amplitude with the strength of the in-
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coming TV station carrier.

A portion of the boosted B plus lt-
age is applied to the cathode ol the
a.g.c. gate through a voltage divider
consisting of the 100,000- and 68,(00-
ohm resistors. The positive voltage :n
the cathode of the gate tube is consii-
erably greater than the positive voltage
on the grid so the tube remains cut off
until a sufficiently large positive volt-
age is applied to the grid or a negat.ve
voltage to the cathode.

A sawtooth from the output of the
horizontal oscillator is applied to the
cathode of the gate tube through a dif-
ferentiating network consisting of the
120-puf capacitor, the 10,000-ohm AgcC
ADJUST control and the .01-uf capacitor.
This network modifies the sawtooth so
the signal on the cathode of the gate
tube is a small sawtooth with high-
amplitude negative peaks as shown on
Fig. 2. The amplitude of the signal ap-
plied to the cathode is controlled by the
setting of the AGC ADJUST control. It is
sufficient to make the gate tube conduct.

Since the amplitude of the cathode
signal which causes conduction is con-
stant, the signal at the plate of the
gate tube is a negative-going sawtooth
whose amplitude depends directly on
the strength of the incoming r.f. signal.

The output of the a.g.c. gate i3 capa-
citance-coupled to the cathode of the
a.g.c. rectifier. Negative voltage from
the rectifier plate is applied to the grids
of the first and second video i.f. ampli-
fiers through filter networks. The avail-
able a.g.c. voltage is applied to a volt-
age-divider network consisting of two
100,000-ohm resistors in series between
the rectifier plate and ground. The
junction of these resistors is connected
to a tap on the HIGH-LOW a.g.c. switch.
When the switch is in the HIGH posi-
tion, a portion of the a.g.c. voltage is
applied to the first r.f. amplifier to pre-
vent the tuner from overloading on
strong signals. A small fixed positive
bias (delay) is applied to the cathode
of the a.g.c. rectifier to prevent a.g.c.
voltage from being applied to the con-
trolled stages on weak signals.

When the switch is in the Low posi-
tion, the r.f.-amplifier grid return is
grounded through the 5.6-ohm resistor.
The ungrounded end of this resistor is
connected to ground on the sweep
chassis through the cable between the
sweep and signal chassis. The negative
returns of the tubes on the signal
chassis are grounded through this re-
sistor. The voltage across it biases the
r.f. amplifier when there is no a.g.c.

RADIO-ELECTRONICS
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Monitoradio audio squelch

Receivers used by police, taxi oper-
ators. emergency services, ete., are often
operated for considerable periods of
time hetween received signals. When no
signal is coming in, the receiver oper-
ates at full sensitivity and the resulting
noise is distracting and annoying to the
operators. Various squelch systems
have been developed to silence the re-
ceiver until a signal is received. One of
the simplest is used in the model AR-1
Monitoradio. The ecireuit is shown in
Fig. 3.

In the absence of a signal, there is no
d.c. voltage on the a.v.ec. line. The
squeleh tube conducts heavily. The
voltage drop across the 220,000-ohm
squelek-tube load resistor R2 makes
the plate end of the resistor negative
with respect to the end connected to the
cathode of the a.f. amplifier. Since the
grid of the a.f. amplifier is returned to
the plate of the squeleh tube through
R1, it is biased negatively by the volt-
age drop across R2. The voltage across
R2 biases the a.f. amplifier to cutoff so
the characteristic hiss and background
noise cannot pass through to the
speaker.

When a signal comes in, a n=gative
bias voltage appears on the a.v.c. line
and cuts off the squelch-control tube so
there is no d.c. drop across R2. The
a.f. amplifier now operates normally.
The audio signal applied to its grid is
amplified and passed on to the grid of
the power-amplifier stage.

The sensitivity of the squelch tube is
determined by the setting of the 25,000-
ohm SQUELCH CONTROL. This resistor is
connected as a bleeder on the B plus
line supplying the plate of the squelch-
control tube. The SQUELCH CONTROL is
normally set to the point where the
squeleh-control tube plate voltage is
low enough to cause the plate current
to be cut off by the a.v.c. voltage de-
veloped by a signal just above the noise
level.

Noise-immune sync circuit

TV receiver manufacturers are con-
stantly seeking simpler and more ef-
ficient sync eircuits which are relatively
free from false triggering by noise
pulses. One such circuit is used in late
Phileco receivers. One version of the
noise-immune cireuit is shown in Fig. 4.
The cirecuit consists of a 6ATG cathode-
follower-type first sync separator, a
diode noise gate, and one-half of a
12AV7 as the second syne separator.
The fact that the first sync separator
is a cathode follower may be ditficult to
follow without a hreakdown of the cir-
cuit. If you have ditficulty in under-
standing the circuit. redraw the 6AT6
as two separate tubes, with the triode
section (pins 1, 2, and 7) in one envelope
and the diode (pins 2, 5, and 6) in the
other.

Now, add the 10,000-ohm cathode re-
sistor and B-plus to the plate of the
triode section. Add an output lead from
the eathode (pin 2) of the triode. Looks
like a cathode follower doesn’t it? Well,
it is.


www.americanradiohistory.com

Servicing—Test Instruments

»
46

Since pin 2, the cathode connection, is
common to the diode and triode, extend
the output lead to the cathode of the
diode. Sketch in the diode plate-circuit
components and then compare your cir-
cuit line-for-line with the diagram in
Fig. 4. By now, you should see that the
6AT6 is connected as a cathode fol-
lower directly coupled to the cathode
of a diode. Now, let’s see how it works.

Composite video is tapped off the
plate of the first video amplifier and is
fed to the grid of the 6AT6 sync sepa-
rator through a .022-uf capacitor. This
section of the 6AT6 is a cathode fol-
lower operated so the positive-going
syne pulses fall on the linear portion of
the I,-E, curve where they receive
maximum amplification. The video in-
formation is handled on the nonlinear
portion of the curve so it is compressed.
The operation of this circuit is shown
at b in Fig. 4. The stretched sync pulses
and compressed video appear across the
10,000-ohm cathode load resistor. Since
the cathode is common to the triode and
diode sections of the tube, this signal is
directly coupled into the diode section
which is operated as a noise gate. This
circuit limits noise pulses so their am-
plitude cannot exceed the amplitude of
the sync pulses.

The noise-gate diode is operated with
its plate only a few volts more positive
than its cathode. Positive signals equal
to or less than the amplitude of the
sync pulses cause the diode to conduct
so the output appears at the diode
plates (pins 5 and 6). Signals (noise
pulses) of greater amplitude than the
syne pulses make the cathode more posi-
tive than the plates so the diode cuts
off. The signal at the diode plates con-
sists of stretched sync pulses, com-
pressed video information, and limited
noise pulses.

This signal is fed to the grid of the
second sync separator through a .015-uf
capacitor and a 180-uuf capacitor
shunted by a 270,000-ohm resistor. The
270,000-ohm resistor passes the low-
frequency vertical sync pulses around
the capacitor. The capacitor handles
the higher-frequency horizontal syne
signal. .

The second sync separator (one-half
12AVT)  completely separates the
stretched sync pulses from the com-
pressed video signal and blanking in-
formation. It operates with low plate
voltage so a positive pulse equal to or
greater than the amplitude of the
blanking pedestal is required to make
it conduct. The operation of the second
syne separator is shown in ¢ in Fig. 4.

The negative-going sync pulses which
appear in the plate circuit of the sec-
ond syne separator are fed to a sync
inverter tube which develops the posi-
tive pulses required to trigger the sweep
oscillators.

Some Philco sets use a modification
of this circuit. One-half of a 12AV7 is
the cathode-follower first sync sepa-
rator. One triode section of a 12AU7
has its plate and grid strapped together
to operate as the noise gate. The re-
maining section is the syne separator.

—end—

A FEW SIMPLE CURES
FOR SUPERHET SQUEALS

By CHARLES

Continuous squeals (canaries) in
superhet receivers are common, espe-
cially in small receivers, and the tech-
nician has developed his own methods
of handling them. There is one type of
squeal which may be found in high-
gain receivers, and which may be very
difficult to locate or cure. It is espe-
cially prevalent in home-constructed
jobs. After building a sensitive super-
het receiver, the constructor often finds
strong oscillations which seem to defy
every effort to clean them up. The most
common cause of these oscillations is
feedback from the second detector to
the converter.

Feedback may take place through the
wiring, by capacitive coupling between
tube elements, or by radiation from the
detector circuit picked up by the an-
tenna.

Determine if radiation is actually the
cause, by pulling out the converter tube.
If the oscillation stops, this is the an-
swer. However, if it continues, then the
i.f. amplifiers are at fault. In receivers
with a.v.c., the oscillation shows up as
a periodic thumping.

Wiring pickup is the hardest to han-
dle, and should be guarded against in
the design. Lay out the set so that the
cenverter and second-detector circuits
are as widely separated as possible. In
completed receivers the only remedy is
to shorten all signal leads in the second-
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detector circuit. Bypass all other leads
right at the socket- or i.f.-transformer
terminals. Use shielding in extreme
cases.

Use metal tubes if possible, or install
close-fitting, well-grounded shields over
glass types.

If oscillation occurs only when the
set is tuned to a signal near the inter-
mediate frequency, the feedback Iis
probably through the antenna or r.f.
circuits. Check this by disconnecting the
antenna. This trouble is especially no-
ticeable at the low-frequency end of
the dial in broadcast receivers using
4558 ke i.f. In these cases, try a lower
i.f.,, and check for i.f. radiation from
external leads such as the line cord,
power-supply cable, and speaker or
headphone cords.

In converters using a separate oscil-
lator with oscillator voltage taken from
plate or cathode, the lead to the con-
verter is a common source of pickup.
Moving the takeoff to the oscillator grid
may help, because of the low impedance
of the oscillator tank to i.f. signals.

Anyone planning to build a high-gain
receiver should note these ideas. A care-
ful layout with plenty of separation be-
tween front and rear ends, complete
shielding (including the tubes), and
complete bypassing and decoupling of
all v.f. and i.f. circuits will go a long
way toward eliminating oscillation
troubles. —end—

“The salesman said just plug it in the wall anywhere”

Mgl
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Servicing—Test Instroments
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“ ANY are called but few are
chosen,” goes the old scrip-
tural saying. It applies defi-
nitely to the success of a

radio service business. We have all

seen service shops enjoying what looked
like an easy living; but when the sheriff
arrived to lock up their doors you

realized that someone slipped some-
where.
The average technician is not to

blame for failing to recognize the im-
portance of sound business methods,
because many radio schools fail in this
one important point. The technical
training in my first correspondence
course was more than adequate, but
the business end was sadly neglected. I
remember writing to them after gradu-
ating to ask for information on making
out bills for service under the ‘“rate
system.” When I finally received the
information, it was like sunshine break-
ing through after a rainy day. I found
their little rate charge book as valuable
as the whole technical course. Dut I did
not get it until I wrote and asked for it.

That is just one example of how
lightly the most important phase of
radio servicing is skimmed over. The
worst of it is, lack of training in busi-
ness methods usually leads to timidity
in asking enough for your efforts. At
the opposite extreme is the error of
charging too much in an effort to break
even. This will make you lose out to
competitors who have somehow man-
aged to strike a happy medium.

The Philco people have compiled a
Standard Radio Manufacturer’s service
rate as a basis for charges. A system
set up by the National Radio Institute
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Make your rates and stick to

e S them—rforestall callbacks

and customers' gripes with

P adequate records

By J. W. ESSEX

Alumni Association in Washington is
patterned along the same line. The two
systems are basically similar. NRI dif-
fers in charging an initial fee to cover
the work involved in checking tubes,
inspecting chassis, removal and instal-
lation in cabinet (and talking to the
customer, which is always extra time).
It is important to your monthly balance
sheet that you get paid for these extras.
This is what makes the diilerence
between a good income and just a fair
one.

(Editor’s mote: Service technicians are
advised to write directly to these or-
ganizations for copies of current rate
schedules, since these may vary with
location and season.)

Don’t jump to conclusions about your
own method of running your business.
I agree that what constitutes a proper
return for effort spent in diagnosing
and remedying faults in radio circuits
is always open to debate. For example,
I have modified the listed charges for
installing capacitors when more than
one is replaced. My charge for the first
capacitor is $3.00; for the second $1.50,
and 50 cents each for any others re-
quired. The final charges are still rea-
sonable for this part of Canada (they
would probably be higher in “The
States”), but I have maintained the
rate system for figuring bills.

It is important to record each step
of your work and the charge for it;
you will find your initiative automati-
cally sustained because there is com-
pensation for your extra effort. Gone
will be those annoying “call-backs”
where you were satisfied with a quick
repair (and a seemingly quick dollar).
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Your job will bring far more satisfac-
tion to you and your customer when it
doesn’t bounce back the next day.

Keeping a record of all work done on
each set will pay off in another way. As
time goes on and some of your early
repairs return for checkups, you can
easily refer back to what was done
earlier in the matter of replacements.
The record also provides a source of
nzmes for a mailing list. If you guar-
antee the parts you put in a set it is
imperative you have a complete record
in case the set is returned under the
guarantee. It pays to have proof that
the tube that popped was not one that
you put in, but one of the older ones, so
you can sell the customer a new tube
and still keep his good-will. To this end,
it is wise to list the condition of all
tubes on your bill. You will get that
tube sale séoner or later.

I have been using the NRI rate sys-
tem for over two years (with only
minor modifications) and find it more
than satisfactory. It is true that rate
charges will have to stand the test of
competition. Each locality will have its
own peculiarities, and your competitor
down the street will have some influ-
ence on your final rate card. But once
your rates are set, stick to them, and
soon you will be as much at home in
making out bills as you are in getting
the radio repaired.

Concentrate on doing good work, and
the rate card will take care of the
financial end for you. Good work will
encourage more business, and with a
proper set of rates, you can always
come out in the black at the end of the
month. —end—
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ELECTRONICS and MUSIC

PART XXVII
Obstacles and opportunities
in building an organ
yourself—last installment

in this series.

URING the two years and more
that this series of articles has

been running in RaApIO-ELEC-

TRONICS the writer has received
a good deal of mail from readers who
have problems of one sort or another
in designing and building electronie
musical instruments. The general trend
of the inquiries indicates that certain
problems are widespread. This article
—the final one of the present series—
will attempt to give some general con-
clusions the writer has reached on
constructing electronic musieal instru-
ments.

It is not surprising that among the
many devices made possible by elec-
tronics, musical instruments rate high
as construction projects. The possible
reward is very attractive—a means of
musical expression far more versatile
than any standard instrument except
the pipe organ—and there seems to be
a highly intriguing quality about the
idea of making music from resistors,
capacitors, and tubes. The reward, how-
ever, in common with most other re-
wards in this world, must be earned.
And the earning process is long, pains-
taking, and expensive. In an electronic
organ—the most popular project—the
basic fact that confronts one is that—at

By RICHARD H. DORF

the very least—61 separate tones must
be generated, and they must be avail-
able in any combination. No matter
how hard we may try to circumvent it,
61 or more individual tone generators
must be built. True, there have been
a few patents on ways of making fewer
generators do the job, but they are not
particularly practical. Witness the fact
that no commercial instruments (except
the simplified Hammond Chord Organ)
have taken this path to economy. Sixty-
one of anything involving vacuum tubes
is a lot, especially when this only starts
the job—there is still the problem of
what to do with the tones once you have
them!

The keying system is one of the worst
headaches, and not just because of the
minimum of 61 switches per manual.
Audio circuits have the perverse quality
of clicking and popping when keyed,
and of sounding like code-practice oseil-
lators when keying is practieally in-
stantaneous.

All in all, building an organ is not a
task to be considered lightly. No matter
what the design, it entails many hours
(hundreds of hours is more like it) of
hard labor, much head-scratching in
design, unavoidable hours of experi-
ment, and enough dollars to cover the
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cost of an enormous list of parts.

The writer has given this warning
to all the many correspondents who
have written “Please send me a com-
plete set of instructions for building
an electronic organ.” No “complete set
of instructions” is available, either from
this source or any other source known,
though a complete organ has been de-
signed and is now under construction.
To answer the obvious question, this
design will be published in full some
time after the end of the summer and
complete sets of construction prints wilt
be offered to those who want them.
There are too many problems involved
in a genuinely musical instrument to
allow anyone with a clear consecience
to offer a design that has not been
proved.

Deciding on requirements

This series started 27 months ago
with a statement to the effect that sim-
ply assembling some oscillators which
have the requisite frequencies does not
yield a musical instrument. Keeping
that in mind, let us try to decide what
the end results and means should be for
an individual who wants to construct
an electronic organ.

The first requirement is a set of tone

RADIO-ELECTRONICS
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generators. It is desirable to have at
least 5 octaves (plus the top C) of keys,
establishing 61 notes as a minimum. It
is best to have an extra octave—a
16-foot register—at the bottom to give
a good bass foundation, whether or not
a pedal clavier is included. It is possible
to get by without an extra octave on
top (as in the Baldwin model 5) and to
include a 4-foot register by having the
last octave of keys repeat the notes of
the fourth octave in the high register.
But if it adds no excessive complication,
the extra octave is useful. With a total
of seven octaves and top C we have 85
notes to generate; without the top
octave, 73.

It is not easy to use 73 individual,

unsynchronized oscillators, as in the
Connsonata, because of tuning diffi-
culties and drift. Usually the logical
decision is octave strings, with 12 sets
of frequency dividers or multipliers,
each set generating as many notes as
there are octaves of generators in the
organ—from 5 to 7. More than seven
(used to provide 2-foot ranges and
higher) rarely contribute enough to the
musical results to justify the effort.

Each divider string must begin with
a sure-fire self-excited oscillator stable
within % of 17 accuracy or better. De-
sign should begin with laboratory-bench
experiments with various oscillator
types. A reference source for tone pitch
is a necessity, since no variable-fre-
quency audio test generator is accurate
enough. A newly-tuned piano is good;
a Hammond organ is even better. A
Strobocon is best but not generally
available. A good-quality harmonica can
be used if it is first checked with a
well-tuned piano. This reference source
will provide the essential accuracy for
final tune-up. For the design procedure
it need only be stable, not necessarily
exactly on pitch.

After a sample oscillator is built
(breadboard style is recommended) it
should be tuned to coincide with a note
from the reference source. Tune very
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carefully, either by ear—counting beats
until the new oscillator is right on the
nose—or with an oscilloscope Lissajous
pattern. Let the oscillator run for sev-
eral hours, then check its frequency
again. Turn it off and let it cool, then
turn it on; after five minutes or so
check it again. In each case the pitch
should be so close to the reference that
the note is musically acceptable. The
figure of ' of 17 accuracy is the out-
gide limit, and it means 1 cycle permis-
sible error at 400 cycles or 10 cycles
at 4,000 cycles, which is not much! If
the first design does not measure up,
discard it and try again. Never skip
this tryout procedure! You may copy
someone else's design electron for elec-

tron and still have unstable oscillators.

Before deciding on the system of
dividing or multiplying frequencies,
the other organ requirements must be
outlined. First, what method of tone
coloring will be used? If harmonic syn-
thesis (Hammond-Organ style) is
wanted, then each generated tone must
have sinusoidal waveform, which is not
easy with oscillators that must be syn-
chronized. Perhaps the most practical
way to obtain sine waves with synchro-
nized oscillator strings is to generate
some other kind of waveform and then
use a low-pass filter in the keying sys-
tem between each octave group of tones
and the rest of the system. This, in-
cidentally, will kill key clicks as well.

You may decide to use a phonic-wheel
system, as in the Hammond, but here
again bench experiments must be made
with sample tone wheels and pickup
magnets to determine the best metal
and the precision with which each wheel
must be made. This method is suitable
only for people with marked mechanical-
design ability and the necessary tools
and facilities.

If the formant method (used in the
Baldwin and Minshall organs and, in
simpler form, in the Solovox and Or-
gano) is chosen, the tones must have a
complex waveshape, the more complex
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Fig. 1—(a) Symmetrical square wave—
characteristic of woodwind tone. (b and

¢) P’referred waveforms for deriving a
wide variety of instrument tone colors.

Top and bottom views
of a high-quality piano
keyboard easily adapted
to electronic-organ use.
The felt hammers are
removed and the actu-
ating arms cut down to
just the length needed
for the key switches.

the better. Sawtooth waves are best
because they contain a smooth pro-
gression of even harmonics, but square
waves are useful too. The pulse width
should be greater or less than 50 per-
cent of the repetition rate to avoid
giving all tones a stopped or woodwind
quality. (See Fig.1.) Square-wave tones
can be obtained from multivibrators and
flip-flop circuits, while sawtooth signals
usually entail relaxation oscillations of
one kind or another.

You may prefer a formant and mixer
system like the one in the Connsonata.
The Connsonata uses individual oscil-
lators which yield both sine and pulse
signals. This can be done with syn-
chronized strings by using octave filters
as suggested above to obtain sine waves
after keying, and by using separate
key switches followed by differentiators
(high-pass filters, effectively) to obtain
sharp pulses. Don’t use frequency di-
viders or multipliers which will work
only at a single frequency. Any system,
even though it is for only one note of
the 12, should function well over a
range of at least three semitones. Other-
wise it may as well be discarded.

The keying system is an important
decision. In a pipe organ each stop is
normally available in a certain register
—4-, 8-, 16-foot, etc.—and couplers are
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provided to give the same stops in other
registers as well. The Baldwin organ
is an electronic example of this practice.
It is also feasible to key all tones at one
or more registers and have stop filters
passing tones of any register selected,
as in the Minshall.

Key click is the most serious problem
in any keying design. The problem has
never really been solved in an ideal
way, but probably the best method
(though not the easiest or cheapest)
is Baldwin's variable-resistance key
switches. Unfortunately, these switches
are not easy to make and can be obtained
only from Baldwin, though they may
be available as replacements from some
Baldwin dealers. Assuming there is no
d.c. being keyed, the clicks take place
in a high-frequency region somewhat
above the frequency of the highest fun-
damental. They may be eliminated by
octave filters, as in the Minshall, though
this also does away with some of the
harmonic content of the signal wave-
form. Vacuum-tube keying is practical
from the schematic viewpoint but means
the addition of at least one tube for
each section of each key switch assem-
bly. Vacuum-tube keying requires at
least a 2-section R-C delay network at
the grid. The rise time must be rather
slow to avoid the thump caused by
plate-current rush unless well-balanced
push-pull tubes are used.

Tone-coloring methods have been de-
scribed in this series and the one chosen
is a matter of preference. The designer
should listen to good pipe organs and
recordings and judge results by ear.

Amplifiers should have exceptional
power-handling capacity in the low-
frequency region. This means good out-
put transformers and plenty of negative
feedback. Twenty watts is about the
minimum power output for any organ,
even in small rooms. Speaker systems
should have good bass characteristics;
it is usually best to use one to four
heavy speakers with at least 12-inch
cones. Tweeters are rarely necessary,
though they may add something to a
good instrument. Intermodulation dis-
tortion must be kept low, for sustained
multiple tones produce very annoying
beat tones in a nonlinear system. Fre-
quency non-linearity, of course, will
change the tone colors of any kind of
organ, since it has the effect of a
formant filter.

Materials and construction

Every organ includes a number of
purely mechanical complications, the
most obvious of which are the key-
boards or manuals. The simplest solu-
tion is to get a second-hand pipe-organ
console and build everything inside it.
The keys, action, pedals, housing, stop
tabs, and so on, are already provided.
Consoles are not particularly hard to
find, especially in the larger cities. Look
up organ repairmen in the telephone
book and ask them to notify you when
they get a console. Most of them will
have one sooner or later. Another
source is a local dealer in electronic
organs; he often will sell or give away

the pipe or reed organ he replaces.

The console should be examined care-
fully to see that the action is in working
order or easily repairable. Damaged
key ivories are easily replaced either
with new ones or those peeled from an-
other used keyboard. The pedal action
should also be examined. If possible, ob-
tain a console with at least as many
stop tablets or knobs as your design
calls for. Extra ones are not easy to
add, especially if good appearance is a
factor. A combination action is a desir-
able feature; the pneumatic actuators
usually can be removed and solenoid
actuators substituted. Reed-organ con-
soles are acceptable, but usually re-
quire more work for adaptation. The
keys are usually much longer than nec-
essary, since they had mechanical work
to do rather than simple electrical con-
tacting, and the case may be deeper
than required. The case can be cut
down, of course.

A console can be built by a handy
woodworker, the only outside require-
ment being the keyboard. Here again
an organ repairman may be able to sup-
ply a keyboard from an old organ or
harmonium. Be careful to get a C-to-C
keyboard, since some harmoniums have
F-to-F manuals. The photographs show
top and bottom views of a Steinway
piano keyboard purchased for very lit-
tle from a piano-repair concern. The
keys are in perfect condition, and were
cut, after the photo was taken, to elimi-
nate the hammers and pins, leaving
only enough behind the pivots to
actuate switches.

Key switches may be made in several
ways. Possibly the easiest is to pur-
chase flat relay-contact blades and as-
semble them in the desired positions,
either under the key fronts or above the
rear ends of the keys. Guardian Elec-
tric Manufacturing Co. makes a contact
parts kit (No. 200-3) containing an as-
sortment of blades, contact rivets,
washers, and spacers, which is useful
for this purpose. Springs and contact
strips also may be used, as in the Thy-
ratone. Nickel and phosphor-bronze con-
tact spring wire, available from organ
repair men, also may be used to make
light and small contacts.

Generator systems should be built
and mounted so they can be removed in
sections for servicing and adjustment.
The logical arrangement is to put the
string for each note on a separate chas-
sis, making 12 in all. The chassis need
not have sides and skirts; often a sim-
ple flat piece of metal makes a fine
chassis for this purpose. It is especially
worthwhile to mount the parts in such
a way as to make it possible to reach
them while the organ is operating.
Many experiments with values and cir-
cuits undoubtedly will be made after
the instrument is complete, especially
in the tone-coloring section.

The EXPRESSION pedal or pedals and
the CRESCENDO pedal, if any, are impor-
tant design points. Ordinary radio vol-
ume controls are not suitable, even
though it may be possible to link them
to the pedals. The EXPRESSION pedal
undergoes hundreds of times as many

www.americanradiohistorv.com

operating cycles as radio or amplifier
controls and must be especially rugged.
Whatever control is used must at least
be a heavy wire-wound unit, The best
type is the contact-stud variety, like a
broadcast attenuator, available from
General Radio, Daven, Cinema Engi-
neering, and other companies. High-
impedance types are usually undesir-
able because the necessary lines cause
high-frequency loss and because any
contact disturbance is more obtrusive
in a high-impedance circuit. The expres-
sion control must not bring the volume
down to zero in the minimum position.
A range of 30 db or so is sufficient. At
the same time the instrument must have
some kind of preset volume control so
that the maximum volume can be ad-
justed to suit the room and the listeners.

Separate tone cabinets are superior
musically to having the speaker in the
console. A speaker cabinet can be de-
signed for good baffling and preferably
should be placed in a corner of the room
or auditorium, with the speakers fac-
ing the corner for good sound disper-
sion. A better installation method is to
have a hard-walled organ chamber, per-
haps 10 feet square or more, with the
speaker cabinet concealed within it and
louvers opening into the auditorium.
Excellent results may be obtained also
by placing several separate speakers at
intervals along the front of the room,
but they must be correctly phased to
prevent interference.

Answers to some questions

In closing this series it might be
well to reply in print to a few of the
most-often-asked questions received by
the writer. A frequent one concerns
making this series material into a
book. It is probable that the material,
expanded and rearranged, will be pub-
lished in book form. If and when that
is done, announcements will be made.

Requests for full building plans for
an organ must be met by a statement
that no such plans exist, though they
are now in preparation.

Many correspondents ask for more
construction details of the commercial
instruments described in this series,
especially with respect to exact specifi-
cations of coils and the like. The de-
scriptive articles were not meant to be
construction articles, though the ma-
terial in them furnishes some excellent
design hints. Every scrap of informa-
tion the manufacturers could be pre-
vailed upon to furnish was published;
it is impossible to furnish more.

In concluding the series, the writer
would like to express his gratitude to
all the readers who wrote in—for their
interest and their comments. While the
field of electronic music does not inter-
est everyone in electronics, its devotees
are indeed enthusiastic. The instru-
ments now available have only scratched
the surface of possibilities; in a few
years the electronic organ may be as
common as the piano in the homes of
America, and readers of this series
may be among those responsible.

—end—
RADIO-ELECTRONICS
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Flg. 1—Semi-automatic tape threading

in Brush “Soundmirror” recorders. (a)
Tape leader is pulled out. (b) Leader
dropped in tape guide slot. (¢) Free
end locked in takeup-reel perforation.
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By I. QUEEN

Editorial Associate

Tape-threading and

transport

systems—

checking head wear
—vital maintenance

PART Il

HE tape mechanism is composed

of motors, pulleys, cams, levers,

and clutches to pull, control, and

guide the tape through the ma-
chine. Moving parts mean wearing
parts, so periodic maintenance is
needed. Normally this includes regular
cleaning away of dirt and dust, keeping
all parts properly lubricated, and re-
placing worn parts. Most machines are
very rugged and seldom need major
repairs or replacements. The manufac-
turer’s service data should always be
consulted before attempting a major
job on the mechanism. Most repairs
can be made readily by a technician
with average mechanical ability, suffi-
cient service information, and a knowl-
edge of recorders.

Tape transport

Threading a tape is much easier than
threading a film projector. In many
types of recorders—such as the Brush
in Fig. 1—the reels are put in place
on their spindles and the tape is simply
dropped into the threading slot. It is
automatically positioned beneath the
cover plates. These protect the mech-
anism and keep out dirt. Fig. 2 is a
view beneath the cover plates of a
typical recorder. Coming off the feed
reel (not shown) the tape passes first
around the erasing head and then the
record-playback head. Then it comes
around the capstan and is taken up on
the other reel (not shown).

FEED REEL
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During recording and reproducing
the right-hand pressure arm holds the
tape against the capstan by a pressure
roller. The capstan pulls the tape past
the heads at uniform speed. The felt
pad holds the tape against the head.
The pressure arm shown at the left
holds the tape firmly against the eras-
ing head during recording. Recorded
material is erased automatically before
a new recording is made.

Both arms are released during re-
wind (This is the position the photo
shows them in). This leaves the tape
free to move rapidly from one reel to
the other. Rewind speed may be as
fast as 10 times normal (or capstan)
speed.

Routine maintenance

After prolonged use, contact surfaces
of the erase and record heads accumu-
late tape particles, dirt, and dust. They
should be wiped clean periodically with
a dry cloth. If the dirt is hardened, re-
move it with carbon tetrachloride on
a cotton swab at the end of a toothpick
or on a folded pipe cleaner. Wipe the
surfaces dry after cleaning. Never use
a brush or sharp instrument on the
head surfaces.

The capstan and other metal moving
parts may also be cleaned with carbon-
tet. Keep this solvent away from the
tape and from rubber surfaces.

Gears, pivots, bearings, and sliding
surfaces should be covered with a thin

PRESSURE
PAD

PRESSURE
PAD TAKEUP REEL

CAPSTAN

SPRING

Fig.2—Brush tape-transport mechanism.
Functions of parts are explained in text.
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Three modern portable tape recorders: Wilcox-Gay (left); Web Cor “Electronic Memory” (center); Brush “Soundmirror”
(right). Wilcox-Gay has push-button tape control. All three types have built-in playback amplifiers and loudspeakers.

film of lubricant. Most machines do
not need added lubrication for extended
periods of time. However, when the
parts have been disassembled for re-
placement or repair, they may be wiped
clean of dirt and rubber dust from the
belt and then relubricated. Lubrication
is also needed whenever any moving
parts become noisy or show signs of
binding.

Never oil the capstan, motor shaft,
or rubber wheel surfaces. Some motors
never require oiling. Brush Develop-
ment Co., recommends oiling its re-
corder motors once every three months
with SAE No. 20 oil. They also suggest
a thin coat of light oil for all moving
and sliding parts (after wiping free
of dirt and rubber dust). Oilite bear-
ings, used in many models, seldom re-
quire lubrication. Always consult serv-
ice data for specific instructions.

Eicor, Inc.,, suggests the following
lubricants for its machines:

Rotating shafts (when being replaced

or reassembled)—

Wipe with lint-free cloth or paper

and oil lightly (2 or 3 drops) with

Kensington No. 9 spindle oil.
Felt washers on takeup and rewind

drums—

Sta-Put oil No. 360. Saturate wash-

ers, then remove as much oil as

possible by pressing against cloth

or absorbent paper.

Mechanical linkages—

Sta-Put No. 18-H at points of
friction. Lubricate lightly.

Head adjustments

After prolonged use, the erasing and
recording heads show signs of wear
and the h.f. response begins to drop off.
Fig. 3-a shows how the magnetic gap
widens, and 3-b is an exaggerated end
view. Note how a groove is worn into
the head surface.

The width of new tape normally
varies between 0.244 and 0.250 inch.
If a relatively wide tape is threaded on
a worn head, it will not fit the groove
(Fig. 3-c). The h.f. response will be
reduced and the tape may be damaged.
To prevent this, the head surface may
be restored by lapping.

Audio Devices, Inc., recommends a
Belgian water stone or lightly oiled
Arkansas stone. Use only the lightest
touch. Lapping prolongs the life of

head and tape, but eventually the head
will have to be replaced.

When a new head is installed, it
should not be tightened in place until
properly aligned. Its position is correct

é @VUPE ~

NEW HEAD q

r___rBASE
, L-oxIDe

WORN HEAD

NEW HEAD 3 WORN HEAD

TAPE YEING DAMAGED AT CORNER OF GROOVE

]

TAPE NARROWER THAN GROOVE
¢
Courtesy Audio Devices, Inc.

Fig. 2—Effects of tape friction against

soft-metal pole pieces. (a) Side views

show how wear widens magnetic gap,

cuts h.f. response. (b) End view of tape

shows groove worn in head with pro-

longed use. (¢) Normal variations in

tape width may cause damage from
groove edges.

TAPE WIDER THAN GROOVE

when it provides maximum signal and
minimum noise. The head should be
rocked from side to side while a test
tape is pulled through the machine. Qut-
put will be maximum when the magnetic
gap is perpendicular to the tape. Some
machines have a movable piece of
mu-metal behind the head or on its
pressure arm. This metal is tightened
in the position at which least hum is
heard. (This hum is often generated by
the motor field.)

Correct head positioning is essential
for highest fidelity. In broadcast sta-
tions the head is realigned daily for
maximum output while a standard test
tape runs through the recorder. As
mentioned previously, a worn or poorly
adjusted head shows up in loss of h.f.
response.

With a properly balanced erasing
circuit, hiss will be at a minimum. The
erasing head may be checked from time
to time for correct h.f. current and
voltage as specified by the manufac-
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turer. A magnetized head may generate
considerable noise. Keep all wmagnets
or maguetized tools away from the
heads. A head may be demagnetized
by inserting it in a coil carrying a.c.
Remove slowly while current continues
to flow. Some manufacturers recom-
mend periodic head demagnetization to
maintain a low noise level.

After several hundred hours use,
pressure pads may need replacement.
These may be attached with a quick-
drying cement. After replacement, the
pad pressure should be checked against
service data. Insufficient pressure causes
loss of h.f. because the tape does not
contact the head as it should.

Mechanical troubles

In several respects mechanical trou-
bles require a different procedure than
electronic breakdowns. The mechanical
defect is often easier to locate. For
example, mere inspection may disclose
a loose spring, bent lever, or worn cam.
On the other hand, defective mechanical
parts are generally more difficult to
remove and replace. Removal of a
shaft or lever must follow definite serv-
ice directions and a study of an “ex-
ploded view” diagram.

Mechanical parts should be replaced
with identical components. Most manu-
facturers design and make parts for
their own machines, so substitutes are
seldom available.

Often it is more convenient to replace

TABLE |
RECORDER TROUBLE ~HART

Trouble | Cause

Incorrect head adjustment
Dirty record-playback head
Incorrect h.f. bias

‘Incorrecf pad pressure
Overmodulation during recording
|Equalizer defect

Worn head

Dirt on head
Insufficient erasing current
Low pad pressure

Distortion

No erase

Weak output | Incorrect head adjustment
Low modulation during recording
Incorrectly wound tape

Wow Defective capstan or drive
Bent reels
Too much pad pressure
Oil on capstan or drive
Noise, hiss |Magnetized record head

Misadjusted mu-metal shield
Unbalanced erasing circuit

RADIO-ELECTRONICS
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an entire subassembly than individual
parts. This saves considerable repair
time and usually guarantees more satis-
factory performance.

As with the electronie circuits, each
tape mechanism differs in some ways
from others. Some manufacturers in-
clude special mechanical features to
simplify the machine and perhaps re-
duce cost. Others include features for
more convenient operation, increased
efficiency, or improved performance.
These special features, rugged econ-
struction, improved performance, all
determine final cost.

Tape speed is an important considera-

tion. Some machines have two or even
three speeds. Low speed is desirable
for lengthy speech programs. High
speed is necessary for high-quality
music.

Small machines generally have a
single motor. Others include two or
even three motors to distribute the load
and assure minimum speed variation.
The better machines have a wow of
less than 0.5%. The Web Cor 210 has
two separate motors, two separate
drives, and associated parts. One motor
drives the capstan only. The other con-
trols the takeup and may be switched
to either reel depending on the direction

TABLE Il
TAPE WINDING IN COMMERCIAL RECORDERS

MANUFACTURER AND MODEL OR TYPE OF TAPE RECORDER

R
Ampex — Models 400 and 300C
Amplifier Corp. — All "Twin-Trax'' Models
Ampro Corp. — ""Ampro-Tape'"
Bell Sound Systems—'"Re-Cord-O-Fone"
Berlant Assoc. — "Concertone'
Brush — ""Soundmirror"
Califone Corp, — "'Dynacord"

Crestwood — ""Magictape'"
Eicor — Model! |15
General Industries — Tape-Disc Recorder
Fairchild — Console Models
Macon Electronics — ''Musictape"
Magnetic Recording Ind, —
VM-55, YM-56, YM55SS
Mark Simpson — '"Masco"

03 0O0Cee000000
[o]loolo[o]oM{o]o]o]o]c b

Magnecord — Ali Models

Operadio — ''Du-Kane'

Pentron — All Modeis

Permoflux — ''Permoflux Scribe’
Presto — All Models

Rangertone — Models R-5P and R-5C
RCA — Models RT-11A and RT-12A
Revere — All Models

Sonar — Model PTM
Stancil-Hoffman —

""Minitape' and Mode! R.4
Universal Electronics — ''Reelest"’
Webster Chicago — ""Web Cor"*
Webster Electric — ''Ekotape'’
Wilcox-Gay — ""Recordio"’

OO0e0 0O000J30e0=
DOEJ]0 0O00EO0EJI0 -

Courtesy Audio Devicet, . uc.

Fig. 4—Correct tape-splicing procedure. Ends are cut at 60-degree angle with
unmagnetized scissors, butted as shown, and spliced with cellophane adhesive
tape. Commercial splicing jigs are available for high-speed quantity output.

. e . .
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Fig.5—Leader tape
protects record-
ings, has alternate
colored 3Y;-inch
sections for timing
program intervals
and tape labeling.
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of tape travel desired. This model also
has two separate recording heads.
Either track may be used without re-
winding the tape.

Push-button control is used on some
recorders, among them Wileox-Gay and
Revere.

A trouble-shooting chart appears in
Table I. It does not include ordinary
amplifier defects.

Tape data

Many companies sell magnetic tape.
Some are listed here, together with
their trade-names.

Amplifier Corp. of America Magneribbon

Audio Devices, Inc, Audiotape
Brush Development Co. Magic ribbon
Minnesota Mining & Mfg. Scotch
Reeves Soundcraft
Webster-Chicago Web-cor
Permo, Inc. Permo

A red-oxide (medium coercive-force)
coating is recommended by practically
all recorder manufacturers. This coat-
ing is available on either a paper or
plastic base. The latter is more expen-
sive but has a noise level about 10 db
lower and is more durable.

Tape is always run with the uncoated
side (shiny on plastic; grey or brown
on paper) away from the erasing and
record-reproducing heads. Therefore the
tape winding depends upon whether the
feed reel unwinds clockwise or not and
whether the tape passes over or under
the heads. Type A wind means that the
tape is wound with coating toward the
reel center. Type B has the coating
away from the reel center. Table II
lists a number of tape-recorder manu-
facturers and the winding type required
for their products.

Fig. 4 shows the four steps needed to
splice tape. This method assures a noise-
free splice that will not come apart.
The tape ends are cut at about a 60-
degree angle, using an unmagnetized
pair of scissors. With uncoated side up,
they are then aligned without over-
lapping and without space between
them. Next, splicing tape (for example,
Scoteh No. 41) is wrapped around the
ends. Finally the edges are trimmed
near the splice (dotted lines).

Tape should not be subjected to high
temperature or humidity. Room temper-
ature and 40-609% humidity are recom-
mended. Tape stored for longer than
six months should be rewound before
playing. This safeguards against any
tendency for adjacent layers to stick
together. When tape is to be stored for
five years or longer, a movie-type can
is suggested.

For convenience and protection spe-
cial leader and timing tape may be
added at each end of a roll. Scotch No.
43 is a tough, plastic-treated, white-
paper tape excellent for the purpose.
It is printed in alternate sections of
plaid and white (Fig. 5). The tape
serves a triple purpose: It is a leader
to protect the tape ends. It times the
interval between recorded sections.
(Each plaid or white section corres-
ponds to 1 second at 3.75 i.p.s.) Finally,
the white sections may be labeled in
ink to identify recordings.

—end—
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Tonstruction

Get rid of haywire

and awkward input switching

with this

TV ANTENNA
COUPLE

CHANNEL A

INPUT TERMINALS R N E
CHANNEL B

NPUT TUNING ADJUSTMENTS

By EDWIN T. BOHR

HIS coupler does away with TV-
antenna switching, provides high-
gain boosting, and couples as many
as three TV signals into a single
transmission line. It can easily simplify
many complicated antenna systems.
For example, in an average TV lo-
cation where a booster is needed, recep-
tion is usually possible from no more
than two or three channels. If the sta-
tions are in different directions, or if
Yagis are used, the antenna, the booster,
and the TV set must be switched when
channels are changed. This is not only
cumbersome but extremely embarassing
for dealers trying to demonstrate re-
ceivers under these conditions. With
the channel coupler a salesman or a
housewife can change stations by simply
flipping the receiver channel selector.
The channel coupler also can be used
ahead of distribution units—either the
resistor-pad type or vacuum-tube type.
Because the channels are amplified
separately, the coupler gives the con-
venience of an all-band booster with
much higher gain. By tying two of the
inputs in series, the coupler becomes a
pre-set two-channel booster.
The three signal outputs are com-
bined in a common 300-ohm circuit to
the receiver.

Coupler circuit

After considerable research and ex-
periment, the familiar cascode circuit
of Fig. 1 was adopted. The gain of the
first stage is negligible, so there is no
danger of oscillation. (Neutralization
would give slightly lower noise on the
high channels.)

No tuned circuit or choke is used be-
tween stages on the low channels. The
grounded-grid second stage presents a
very low input resistance to the first
stage. Since the input capacitance is
also low, a resonating coil on the low
channels is not necessary and is elim-
inated to simplify construction. On the
high band L5 is used to cancel the in-
terstage capacitance. One value of in-
ductance serves channels 7-13. The

Coupler antenna terminals and input-tuning adjustments.

second-stage grid is grounded for r.f.
by the .0015-uf capacitor, and returned
to the cathode for d.c. through the
470,000-ohm resistor.

Coil data

The input and output eircuits have
slug-tuned coils that resonate with the
tube and circuit capacitance.

These are wound on 3-inch diameter
slug-tuned coil forms such as the Cam-
bridge Thermionic type LS-3. For chan-
nels 2, 3, and 4, the coils are wound
with No. 26 enameled wire.

For the other channels, No. 16 en-
ameled wire is used for the grid and
plate coils; L1 and L4 are stranded
thermoplastic hookup wire wound over
L2 and L3. This can be seen in the pho-

tographs. The winding data follows:
Channel ULLE

LI L2 L3 L4
2 3 10 12 3
3 3 9 1 3
4 3 8 10 3
5 3 8 9 3
3 2 7 8 2
7 73 3 3, |
8 1Y 3 3, 1
9 1y 3 3 1
10 17, 22 3 1

Use the channel 10 data for channels
11, 12, and 13, spacing the turns slightly
for the correct tuning range. L5 is 8
turns of No. 16 enameled wire, %4 inch
in diameter, self-supporting.

For channels 2, 3, and 4 the output
coil (L4) should be insulated from the
plate winding (L3) by a piece of Scotch
electrical tape, since the enamel in-
sulation breaks down easily at 200 volts.

Wind L1 and L4 on top of L2 and L3
at the ground ends of these coils (away
from the grid or plate ends). Tight
coupling at the ground end of the coil
gives the lowest susceptibility to noise
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Fig. 1—Circuit of the three-channel
coupler-booster. The jumper between
the low-band input coils is for use
with a common dual-channel antenna.

6 6.3V/2A FILS

6.3VAC

1I7VAC g
0l

T
Fig. 2—Schematic of the power supply.

and interference picked up by the trans-
mission line.

Each antenna coil (L1) should be
center-tapped.

RAD'O-ELECTRONICS
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The completed coupler with top and bottom covers removed.

To obtain maximum tuning range
the coils should be wound on the end as
far away from the slug as possible. This
gives the greatest change in perme-
ability when the slug is secrewed into
the coil.

The total tube and wiring capacitance
across the coil is only about 4 uuf. Ad-
ditional capacitance—even 1 upf—can
change the tuning range considerably.
Use every precaution in winding and
installing the coils to keep stray ca-
pacitance at a minimum.

Construction

The layout of the channel coupler is
shown in the photographs. All capaci-
tors are grounded directly on the socket
saddles. Mounting the input coils on
the front of the cabinet gives short,
direct leads to the tube sockets. The
output coils are mounted on the chassis
at right angles to the input coils to
minimize inductive coupling. The 3-30-
uuf trimmer shown in the diagram was
not in use when the photographs were
taken. It is mounted on top of the chas-
sis behind the lowest-frequency-chan-
nel output coil, and is adjusted at the
time of installation through a hole
drilled in the back of the cabinet.

The metal box is just high enough
to accomodate the tubes and the com-
ponents below the chassis. Mount the
chassis so the exhaust tips of the tubes
clear the top by about % inch. The
compactness of the coupler may not be
apparent from the pictures. It will nest
easily in one hand.

Where continuous operation is ex-
pected, four 3%-inch holes should be
punched in the removable top and bot-
tom plates. With this type of enclosure
the top and bottom of the coupler are
easily accessible.

The chassis and cabinet, of course,
do not have to be exactly like the ones
used in this model, as long as the lay-
out and wiring are kept compact and
follow the same arrangement.

A separate power supply (Fig. 2) is
used with the coupler. A 40-ma re-~
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GROUNDED B
oN SOCKET [
SAODLES

placement type transformer is suitable
for continuous operation since each
6BQ7 requires only 10 ma plate current
and 0.45 amp heater current. The choke-
input filter reduces transformer heat-
ing. These components cost less than
a comparable selenium-rectifier power
supply and provide desirable isolation
from the power line.

Installation and tuning

If the channel coupler works best
with any of the tuning slugs screwed
completely in or completely out, the
full channel may not be within the
tuning range of the coil. If the gain
is maximum with the slug all the
way out, reduce the inductance by
spreading the turns of wire or by
removing a small portion of thz coil.
If the gain is greatest with the
slug completely inside the coil, in-
ductance should be added by squeezing
the turns together or by adding a turn
(on the low band only). With the correct
inductance there is a broad but very
definite peak as the slug is turned in or
out. The final step is to tune the antenna
and plate coil slugs for maxireum signal
on each channel.

When two inputs are tied together
for use with a common antenna, as
shown in Fig. 1, the center-taps of the
connected coils should not be grounded.
To simplify this change-over, the input
terminals shown in the photographs
should be replaced with three-terminal
strips, and a grounding screw should
be mounted on the case as close as pos-
sible to each center terminal. A short
link between the center terminal and
ground can be added or removed as re-
quired.

Output coupling

The output windings of the three in-
dividual booster circuits are simply con-
nected in series. Each coil offers an ap-
preciable impedance only over the fre-
quency band to which the plate winding
is tuned.

Suppose the coupler is used to com-
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Components and wiring under the chassis.

bine channels 2, 5, and 8. Here is what
happens: The signal from the channel
2 booster is fed to the line in series with
the channel 5 and channel 8 coils. These
two coils (5 and 8) offer negligible im-
pedance to the lower-frequency signal.
The high reactance of the channel-2 coil
on the higher frequencies is tuned out
with the 3-30 pnuf ceramic trimmer cap-
acitor. This adjustment is not critical.
It can be peaked on channel 2, since it
is needed only to balance the inductance
of the coil.

Applications

The channel coupler can simplify
many knotty antenna systems. With
one of these units you will wonder how
you ever put up with a conglomeration
of wires, boosters, and switches. A TV-
set salesman will no longer need to
blush and flip five switches to change a
channel.

The channel coupler can obviously be
built with only two sections; or a single
section may be built for use as a simple
booster. Its versatility is unlimited.

(In some applications it may be pos-
sible to improve the impedance match
between the booster output and the re-
ceiver input by inserting suitable
resistors in each output lead. Various
values can be tried until the best over-
all performance is obtained, or until a
particular channel is brought in with
the proper relationship between sound
and picture.—FEditor)

Materials for channel coupler

Resistors: 6—I100 ohms, 3—I1,000 ohms,
ohms, /5 watt,

Capacitors: (ceramic) 13—.0015 uf, 1—3-30 puf frim-
mer.

Miscellaneous: 3—4BQ7 tubes, 3—%-pin miniature
tube sockets, é—slug-tuned coil forms (Cambridge
Thermionic Type LS-3 or equivalent), terminals, con-
nectors, chassis, cabinet, wire, solder, hardware,

3—470,000

Materials for power supply

Miscellaneous: | power transformer, 480 volis c.t.,
40 ma, 5 volts, 2 amp, 6.3 volts, 1.5 amp; | filter
choke, 8.5 henries, 50 ma; |—5Y3-GT; |—20-uf, 350-

volt electrolytic capacitor: [—.01-uf, 600-volt paper

capacitor; |—s.p.s.t. toggle switch; | octal socket;

chassis; terminals; wire; solder; hardware.
—end—
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BANDSWITCHING REGENERATIVE RECEIVER

By C. TIERNEY

HE three-tube receiver pictured

here has' the advantage of band-

switching and can be built with a

minimum of parts. The 7TH7 loktal
detector gives high gain with low
losses.

The chassis is 7% inches deep, 6
inches long, and 1% inches high. The
coil has three windings, one for the
broadecast band, one for frequencies be-
tween 1500 ke and 4 me, and one for
frequencies between 6 and a little below
16 me. The coil form is 4% inches long
and 1% inches in diameter, with sol-
dering lugs attached in favorable po-
sitions for coil lead terminations.

Turns for the bands are: Broadcast,
85 turns, tapped 6 from ground; 160-75
meters, 25 turns, tapped 3% from
ground; 20-meter band, 6 turns, tapped
2 from ground.

e

R i |
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Chassis layout and coil construction of the three-band receiver.

QOND QANT
=] 3-30ppt
r._g:g } 100upt 4
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A handy, compact unit
for signal monitoring,
dial-twirling, or
emergency standby

service.

“

6F6

PHONES OR SPKR
(2N

The receiver schematic. Power supply requirements are 6.3 v (a.c. or d.c.) at
1.3 amp; 180-250 v d.c. at approximately 50 ma. Any single-wire antenna will do.

The 20-meter winding is spaced over
an inch, and is wound with No. 24 en-
ameled wire. The other two coils are
close-wound with No. 30 enameled wire.
The photo shows position and spacing
of all windings. If the detector refuses
to oscillate, move the tap a turn or two
up the coil.

Put the 20-meter winding nearest the
switch, where it will have the shortest
leads, put the 160-75 meter winding in
the center of the form, and the broad-
cast coil farthest from the panel. Make
all leads from the coil to the switch as
short as possible, bringing most of them
through the coil form. Except for the
leads from the tube’s grid and cathode,
all coil wiring is above the chassis.

A dial for this receiver can be cali-
brated by beating the receiver with a
calibrated all-wave set. With the two
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receivers operating beside each other,
and the regeneration control up on this
set, a loud whistle will be heard from
the all-wave set’s speaker when the
two sets are tuned to the same fre-
quency. If the calibrated set is a super
het, be sure not to zero beat on the
image frequency.

Materials for Receiver

Resistors: 1—33,000, 1—56,000, 1—470 ohms, | watt;
1—2,200, 2—100,000, 1—390,000 ohms, |1—2.2 meg-
ohms, !4 watt; 1—50,000-ohm potentiometer.
Capacitors: |—365 puf, variable; 1—3-30 uuf, mica
trimmer; 3—I100 pupf, mica; |—.01, 2—.05 puf, paper;
2—25 nf, 50-volt electrolytic.

Miscellaneous: |—2-pole, 3-position rotary switch;
|—output transformer, &F6 to voice coil; |—open
circuit jack; 1—7H7, 1—85Q7, |—6F6 tubes, 1—2.5-
millihenry radio-frequency choke; coil form; No. 24
enameled wire; No. 30 enameled wire; chassis; dial;
control knobs; hookup wire; solder; terminals; hard-
ware; sockets.

—end—
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ELECTRONIC MULTIMETERS

Electronic multimeters are rapidly
replacing the volt-ohm-milliammeter
which was formerly the most widely
used instrument in service shops, elec-
tronic laboratories, schools, and ham
shacks. The most common type of
v.t.v.m. or electronic multimeter uses
two triodes in a bridge ecircuit with the
meter arranged to read the difference
in cathode currents. A typical circuit
of this type (Fig. 1) is reprinted from
La Radio Revue (Antwerp, Belgium).

Constructed around a 400-pua, 500-
ohm meter, the instrument measures
a.c. and positive or negative d.c. volts
in full-scale ranges of 3, 10, 30, 100,

300, 1,000, and 3,000; and resistances
from 0.5 ohms to 500 megohms in four
ranges.

Fig. 2 shows how the 43-inch rect-
angular meter is calibrated. Three
scales are used for voltage measure-
ments and one for resistance. The lower
voltage scale has a center zero for dis-
criminator alignment and is not directly
calibrated. Your local photostatter or
photographer can enlarge or reduce the
scale to fit your meter.

The RANGE and FUNCTION SELECTOR
switches and the OHMS ADJ and ZERO
controls are on the front panel. The
CALIBRATE and AC BALANCE controls are

Blectronics

X

mounted on the chassis since they are
used only during initial calibration.
The ZERO control sets the pointer to
the extreme left of each range for voit-
age and resistance measurements and
to the center zero for discriminator
alignment. Adjust the AC BALANCE con-
trol so the zero does not shift when
switching from a.c. to d.c. volts. If the
balance point cannot be found, try
different values for R1. The CALIBRATE
control is used to set the pointer ex-
actly on 3 volts with a fresh 3-volt bat-
tery connected to the d.c. input termin-
als and the meter set on the 3-volt
range. Set the OHMS ADJ control so the
pointer is on the last (infinity) divi-
sion of the resistance scale before con-
necting the resistance to be measured.
—end—
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SUPERSENSITIVE PILOT RELAY

The novel electronic pilot relay shown
in the diagram is designed around the
new TT-1 cold-cathode control tube
manufactured by Haledy Electronics
Co., of 57 William St., New York, N. Y.
Requiring only 2 pa through the control
contacts, the unit is adaptable for ma-
chinery control, automatic counting,
meter relays, liquid flow meters, strain
gauges, and other applications where
the external contacts would be damaged
by normal control currents.

The TT-1 differs from the 0A4-G in
several respects. It has a sprayed-on
external electrode which connects to a
high-resistance voltage divider between
plate and cathode. It is many times

more sensitive than the 0A4-G and its

starter anode must be negative with
respect to the cathode to initiate the
glow discharge which causes current
to flow in the plate circuit.

The starter anode is the control ele-
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ment, It is biased highly negative by
the charge placed on C1 by the recti-
fier. The starter anode must be at
least 20 volts negative with respect to
the cathode to initiate the glow dis-
charge. If the control contacts are
shorted or connected through a resist-
ance of less than 10 megohms, the
starter-cathode potential will not be
high eneugh to produce a glow dis-
charge.

The voltage across the capacitor,
about 120 volts, appears across a voltage
divider consisting of R1, the resistance
across the control contacts, R2, and R3.
Since the starter connects to the cathode
through R1, R2, and the resistance
across the contacts, the total resistance
in the starter-cathode circuit must be
high enough to raise the starter-cathode
voltage to the discharge point.

The minimum resistance required for
firing the tube can be raised or lowered

www.americanradiohistorv.com

by varying the values of R2 and R3.—
Edward Spierer and Harry Peach.

(Experimenters may use a 1C21 or
0A4-G in this ecircuit if they use a
sprayed-on graphite layer as the ex-
ternal electrode as described in the ar-
ticle, “Increase Sensitivity of Cold-
Cathode Tube” on page 102 of the Feb-
ruary, 1951, issue.—Editor)
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FREQUENCY STABILIZED DIATHERMY

HOUSANDS of diathermy ma-

chines were rendered obsolete by

the Federal Communications Com-

mittee’s ruling, July 1, which
made frequency stabilization manda-
tory. A great deal of enthusiastic effort
has been directed to converting existing
sets to crystal control. These endeavors
invariably resulted in technical frustra-
tion and financial disappointment.

The typical diathermy apparatus
generates several hundred watts of
high-frequency energy with a pair of
medium- or low-mu triodes connected as
a self-excited oscillator and powered by
raw a.c. At first glance, it would ap-
pear to be possible to convert the oscil-
lator circuit to a neutralized class C
amplifier driven by a erystal-controlled
exciter. Actually, this method is im-
practical in most instances. The triodes
are difficult to neutralize because of
the wide range of load conditions and
require considerable grid power from
the exciter. Since r.f.-bypass and tank
circuit-resonating capacitors are absent
in the majority of sets, redesign of the
tuned circuits is necessary. Usually the
cabinet will not accommodate such com-
ponents, not to mention a bulky exciter
unit and power-supply apparatus. (The
same FCC stipulation makes filtered
d.c. a requisite.) As a consequence,
“conversion” actually means complete
rebuilding of the equipment, including
construction of a new cabinet.

The author experimented with cath-
ode-follower amplifiers, grounded-grid
circuits, and synchronized oscillators.
These gave satisfactory performance
when judged against amateur trans-
mitter requirements. However, no ar-
rangement could be passed as foolproof
for service in the workaday world of
medical therapy, which does not include
supervision by an electronie technician.
Clearly, a new and unique approach is
indicated, one which will put in the
physician’s hands a reliable diathermy
machine reduced to the lowest terms of
engineering simplicity, and without
compromise of performance.

Use a tetrode

Fortunately, there is an excellent
solution to the problem. The Eitel Me-
Cullough Co. (and others) make a
series of r.f. power tetrodes which de-
liver up to 500 watts output when
driven by a small exciter made from re-
ceiving-type tubes and parts. Neu-
tralization is either unnecessary, or ex-
tremely easy. Only one such tetrode is
required. These tetrodes are physically
small compared to the triodes in exist-
ing diathermy sets and are better suited
for high-frequency operation. They are
usually less expensive than the pair of
old-fashioned triodes which would be

A tested design
that meets stringent
FCC requirements
for interference-free

operation.

By IRVING GOTTLIEB

needed to furnish a comparable power
output.

The three tubes best suited for appli-
cation in erystal-control diathermy are
the 4-250A/56D22, the 4-125A/4D21, and
the 4-65A with plate dissipation ratings
of 250 watts, 125 watts, and 65 watts
respectively. The set described uses the
4-250A and can deliver power in the

vieinity of 500 watts. This power capa-
bility is greater than that of the aver-
age self-excited diathermy equipment;
accordingly, if a smaller output is suit-
able, one of the smaller tetrodes may

be used, with a saving in tube and
power-supply expenditure. The 4-125
will furnish output power comparable
to most of the older diathermy sets, and
the 4-65A will generate enough power
to be useful for many therapeutic ap-
plications. The basie design is the same
for any of the three tubes, it being
necessary only to provide the appro-
priate filament and plate supplies.

A tested model

The photographs show a 500-watt set
built and tested in the engineering lab-
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Schematic of the crystal-controlled, 500-watt diathermy set developed by Eimac.
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Rear view of the installed diathermy
machine, showing how the separate r.f.
and power-supply chassis are mounted.

oratory of the Eitel McCullough plant.
The power output is made continuously
variable with a primary-eircuit Variac.
No neutralization is required for the
output frequency of 27.32 me. This is
the most popular of the short-wave fre-
quencies allotted for diathermy pur-
poses. Once tuned for resonance, the
plate tank capacitor need not be further
adjusted for any load conditions. Either
of the other two frequencies 13.66 or
40.98 me, can be used by making ap-
propriate changes in the asxciter and
output tank circuits. The highest fre-
quency can be attained by tripling in
the oscillator and doubling in the driver
stage. There is still sufficient drive to
excite the power-output stage to full
output.

The circuit (see the schematic dia-
gram) is straightforward and involves
no trick circuits. In addition to good
layout and wiring practices, it is neces-
sary to provide about 5 cubic feet of air
peir minute to cool the base of the 4-
250A. A 6-inch fan produces the re-
quired convection and cools the power-
supply components as well. Good high-

frequency practice calls for several
special considerations when dealing
with r.f. power tetrodes. High-fre-

quency components which precede the
tetrode should be located beneath the
chassis, and the filament and screen
bypass capacitors in the tetrode stage
must be grounded as directly as pos-
sible.

The exciter consists of a 6AG7, con-
nected as a combined Pierce oscillator
and frequency multiplier, and a 6L6
frequency multiplier and driver. With a
6.83-mc crystal, the 6AG7 output tank
circuit is tuned to the second harmonic,
13.66 mec. This is again doubled to 27.32
mc by the 6L6 stage, enabling the 4-

SEPTEMBER, 1952

250A tetrode to operate as a straight
class C amplifier. The 6L6 should be the
metal-envelope type to prevent capaci-
tive coupling to the plate circuit of the
tetrode output stage. The same applies
to the 6AG7 tube. The r.f. choke in the
plate circuit of the tetrode output stage
must not have excessive distributed
capacitance and must not be mounted
closer than two-and-a-half diameters to
metallic objects. Observance of these
points results in a smooth-operating
class C output stage which requires
no neutralization over the entire range
of load conditions.

Several of the circuit features are
due to the special demands of the prac-
tice and technique of diathermy. A load
coupling network consisting of L7, L8,
L9, L10, and L.11 and capacitors C14
and C15 permits tuning for efficient
power transfer under widely varying
load resistance and reactance condi-
tions. Only C15 is adjustable from
panel; C14 is initially adjusted to give
proper tuning range of C15. A small
pilot lamp is inductively coupled (by
L12) to the outgoing leads and pro-
vides visual guidance in resonating the

NSULATED COUPLINGS
7

R?

Cll ==
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The r.f. unit and
control panel. All
parts arestandard
commercial types.
Forced-air cooling
prolongs tube life.
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patient. A 0-500-ma meter in the tet-
rode plate circuit indicates the degree
of loading, which is controllable by a
Variac in the primary of the high-volt-
age supply. Operating instructions
should clearly explain the proper se-
quence of adjustment: the patient is
“tuned in” by varying C15, with the
power-control Variac set at a low level.
Then the Variac is advanced to a higher
power level. The experienced therapist
or physician can readily correlate the
plate-meter reading, the patient’s reac-
tion, and his own experience with dia-
thermy techniques, to give a specific
therapeutic treatment. A timing switch
automatically regulates treatment dur-
ation from one to thirty minutes when
desired.

Included also are an overload relay
(RY-1) and a time-delay relay (RY-3).
The overload - relay reset button is
mounted on the control panel so that
operation is easily restored following
an interruption, such as might be
caused by bringing the treatment pads
too close to one another. The time-delay
relay should allow the filaments of the
high-voltage rectifiers about three min-

Under the r.f.chassis. T1
and T2 cut power losses
by keeping high-current
filament leads short.
Note professional-look-
ing layout and wiring.

VARIAC
s L6  {HEAT CONTROL)

ci3

TIMER
| OVERLOAD

RELAY

“6AG7

CRYSTAL
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utes heating time before application of
the plate potential. The pads and out-
put cords should be obtained from one
of the reputable manufacturers of ther-
apeutic apparatus, such as the H.
Fischer Co., of Chicago.

Anyone with experience in construct-
ing and operating medium and high
power transmitters should be able to
build diathermy sets. The design and
performance of this diathermy will
merit FCC approval. Here then, is an
excellent opportunity for the enter-
prising would-be-manufacturer who has
been seeking a way to capitalize on his
knowledge, for the diathermy machine
market is now wide open.

References:

Bulletin No. 1: Eitel-McCulloch Inc.
Crystal-Controlled Diathermy; R. L. Norton.
Electronics, October, 1946,

PARTS LIST

Capacitors

C1—.002, mica.

C2—.002, mica, 600 volts.

C3—60 puf, variable capacitor.
C4—.001, mica, 600 volts.

C5—.004, mica.

C§—,004, mica, 600 volts.
C7—split-stator variable capacitor,

section.

€C8—.001, mica, 600 volts .
C8—.0001, mica, 600 volts.
C9—.092, mica, 5,000 volts.
C10—.002, mica, 5,000 volts,
C11—.002, mica, 5,000 volts.
C12—.002, mica, 5,000 volts .
C13—50 puf, transmitting-type tuning capacitor

(0.1 inch minimum plate spacing).

Cl4—split-stator variable capacitor, 100 pnf per

section (0.1 inch minimum plate spacing}.
C15 —Same as Cl4.

C16—2 nf, 600 volts, oil-impregnated paper.
C17—2 nf, 3,000 volts, oil-impregnated paper.
C18—.01 mica.

40 nuf per

Resistors

R1—51,000 ohms, 2 watts, carbon.

R2-—30,000 ohms, 10 watts, wire-wound.
R3—8,000 ohms, 10 watts, wire-wound.
R4—100,000 ohms, 2 watts, carbon.

R5—500 ohms, 10 watts, wire-wound.
R6—30,000 ohms, 10 watts, wire-wound.
R7—100 ohms, 2 watts, carbon.

R8—10,000 ohms, 10 watts, noninductive wire-
wound.

R9-—100 ohms, 2 watts, carbon.

R10—25,000 ohms, 100 watts, wire-wound.

R11—Two 100,000-ohm, 50-watt, wire-wound re-
sistors in series.

R12—50,000 ohms, 25 watts, wire-wound.

R13—100 ohms, 10 watts, wire-wound.

R14—100 ohms, 25 watts, adjustable, wire-wound.

R15—Heater in time-delay relay.

R16—100 ohms, 2 watts, carbon.

R17—1750 ohms, 10 watts, wire-wound.

Miscellaneous

T1—Filament transformer—&6.3 volts, 3 amps.

T2—Filament transformer—5 volts, 15 amp.

T3—Power transformer—1,050 volts, center-
tapped, 150 ma.

T4—Filament transformer—35 volts, 3 amps.

T5—Filament transformer—2.5 volts, 10 amp.

T6—Power transformer 6,000 volts, center-
tapped, 150 ma.

T7—Variac—800 volt-amperes.

Ma—0-500 d.c. milliammeter.

Timer—Rotary timing switch such as manufac-
tured by the Haydon Mfg. Co. Timing dura-
tion 1 to 30 minutes.

Time-delay relay—Can be either thermal or clock
motor type. Should allow 3 minutes of heating
time for rectifiers before application of high
voltage.

RY-1—Overload relay. D.c. relay with solenoid
requiring 0.1 to 0.3 amp. Current actually cir-
culating through winding is adjustable by R14.
Contact points must be capable of handling
about 1 ampere inductive load.

RY-2—High-voltage relay, 120-volt, a.c. solenoid.
Points must be capable of handling 10 amp
inductive load.

L13—10-henry filter choke, 100 ma.

L14—12-henry filter choke, 300 ma.

Coil Table

L1—12 turns No. 16 enameled solid wire spaced
for winding length of 134-inch on 1%-inch
form.

L2—2.6-mh r.f. choke, 125 ma.

L3—9 turns No. 16 enameled solid wire spaced
for winding length of 1 inch on 1%4-inch form.
Tap at fifth turn down from plate end of coil.

L4—2.5-mh r.f. choke, 125 ma.

L5R—2725;uh r.f. choke, 800 ma (National Co.’s

-175).

L6—5 turns Y4-inch copper tubing spaced to oc-
cupy length of 2l inches. Irner diameter of
coil_is.2 inches. S 8

L7—One-turn coupling conl 14 inch copper tub-
ing. Inner diameter of cotl is 2 inches. Space
about 1% inch from L6.

L8 & L9—5% turns l4-inch copper tubing spaced
to occupy wmdmg length of 1% inch. Inner
diameter of coil is 114 inch.

L10 & L11—5 Turns of Y%-inch copper tubing
spaced to occupy wmdmg length of 1Y inch,
Inner diameter of coil is 134 inch.

L12—Hairpin pickup loop for resonating lamp,
Form of No. 16 solid wire about 2 inches long.
Space between leads connecting L7 and L8 to
their respective output jacks. Actual spacing
must be determined by experiment.

—end—

“WRISTWATCH™ RADIO COMES TO LIFE

“Dick Tracy” wristwateh radio is
smaller than a pack of cigarettes, uses
transistors instead of tubes. Built in
their spare time by two Western Elec-
tric engineers as a gift for Chester
Gould, creator of the comic-strip detec-
tive, the 1% x 2 x %-inch receiver has
an r.f. amplifier, regenerative detector,
two transformer-coupled a.f. stages.
Only components not in the wristfitting

plastic case are the 1-inch lapel speak-
er, hearing-aid type B battery, and an-
tenna wire (worn under the coat). Tiny
knobs control tuning and volume.

This little wristwatch radio is, of
course, an experiment, and is not likely
to be manufactured in the near future.
It is important because it shows what
transistors may be able to do at a not-
too-distant day.

BRASSPOUNDING BUG BITES BEAUTY

A velvet “fist” on the 80-meter band. One of the youngest and prettiest
newcomers to han radio, 12-year-old Carole Millett of St. Cloud, Minnesota,
signs W@IKJ on 3744 ke, doesn’t let brass pounding interfere with music
and stamp collecting. Carole was trained by dad Beryl Millett, WORIL.
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“Today’s” communications center. Clocks show time at overseas news points.

HE NBC TV news program “To-
day” calls the scene of its broad-
casts a communications eenter, not
a studio. Tape recorders. teletypes,
and facsimile (wirephoto) machines
are as important to the program as
Garroway himself. No small part of the
program comes from the outside while
the show is actually in progress. While
news from the United States is being
received on one teletype machine, Eu-
ropean news may be coming in from
Reuters on another. Two tape recorders
pick up voice broadeasts from other
cities and hold them for insertion in
the program at the proper times. Im-
portant items may be rebroadcast im-
mediately. TV pickups from outside
points, either live or kinescope, may
form part of the programs. And the
ordinary Bell telephone plays an im-
portant part in getting the news.

All these devices, plus the unusually
early program time, have helped “To-
day” put across an occasional news
beat, and keep a little ahead of other
TV programs on at least part of the
news.

When you hear the program depends
on where you live. For Garroway and
his staff it runs from 7 to 10 am.
Viewers in the Eastern Time Zone see
the first two hours. Those on Central
Standard Time hear the last two hours,
though for both groups the program
runs from 7 to 9 on the clock.

The ‘“communications center” itself
is as unconventional as the broadeast
time. The show takes place in a large
area of the RCA Exhibition Hall in
New York City, in full view of the
passers-by—who may sometimes find
themselves on the program when a
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cameraman occasionally turns his in-
strument on them.

An ordinary day on the air starts
with Garroway reading the newspaper
headlines while the camera—and the
viewers—also scan them. Then outside
reporters may come in—occasionally by
TV from other American cities, some-
times by voice only from overseas. A
brief commercial and quickie weather
report may follow. Then the TV camera
scans the teletype strip, reading the
news that has just been summarized
orally. While this is going on, the audio
end is kept busy with recorded music—
often the first playing of a new hit
tune.

The main weather forecast is an im-
portant part of “Today’s” program. A
little after 10 minutes past the hour,
Garroway phones the Weather Bureau
in Washington, and listens (with the
TV audience) to the full daily forecast,
marking up a large weather map with
the data received by phone.

Besides the official weather broadcast,
shorter ones dot the hour, with readings
of the long weather board seen at right
center of the photo, which shows the
temperatures of all large United States
cities. Another large board carries base-
ball scores, and a third is used for
newspaper clips. A special device, called
a Vu-graph, consists of a screen on
which sketches, graphs or maps may be
drawn and televised. Extensive changes,
additions, or notes to the main drawing
can be made on transparent plastic
overlays before or during the program
and dropped into place instantly.

Televiewers hear the news at least
four times during each hour’s broadcast.
Between newscasts there may be movie
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Modern electronic communications inspire

TV NEWS
PROGRAM

By ERIC LESLIE

shorts (at one time the viewer was
taken on a tour of United States cities,
at the rate of one per day), more new
records, and the day’s special feature,
which may be anything up to an inter-
view with a trio of shapely girl life-
guards in bathing suits.

While Garroway and one or two
others do practically all the work before
the camera, there may be as many as
a dozen people on the set during the
broadcast. Two girl secretaries are
continuously busy receiving news re-
ports, checking with outside sources,
posting latest news and temperatures
on the boards, and otherwise keeping
the program up to the minute. Tech-
nicians and operators man the tele-
types, tape recorders, and faecsimile
equipment. Cameramen, directors, and
others not directly on the set bring the
number of active participants to over
30. And when engineers, writers, ad-
vertising salesmen, and all other full-
time workers on the program are
counted in, the number runs up to 105.

At five minutes before the half hour
and the hour, any one of the 38 network
stations handling the show may cut
in with five minutes of local news or
other features. Meanwhile the program
goes on at those stations which de not
take advantage of the 5-minute breaks.

The one-hour show is repeated three
times, with late news items added and
with variations and new records for
those who may sit through a second
viewing. At 10, Eastern Time, the cast
and crew can relax for breakfast, pre-
sumably glowing with satisfaction at
being participants in one of TV’s most
original and most valuable programs.

—end—
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A down-to-earth discussion

of mobile interference with lots

of practical remedies

By CAPTAIN WILLIAM H. MINOR, USAF

HE radio service technician or —a-
dio operator who has just installed
communications equipment in a
mobile unit may find he has a
number of headaches ahead of him in
the form of electrical interference. He
must usually work out his difficulties

by

e O R
i smaieions
GASOLINE
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GAUGE

TOOTH-TYPE
LOCKWASHER

Fig. 1—The distributor breaker box.
Opening and closing of points causes
transient -oscillations which generate
noise over a wide range of frequencies.

himself. There is little reference mate-
rial available on the subject of mobile
radio interference, and the average
auto mechanic is neither interested in
nor trained for many of the electrical
problems the radio man or communi-
cations engineer may bring him. (His

DISTRIBUTOR LEADS
TO SPARK PLUGS

The distributor,
coil, and spark
plugs cause an
easily recog-
nized type of
interference.
Shielding and
SUPPressors
minimize the
noise.

Electrically op-
erated gauges
are often a
source of inter-
ference. Bypass
hot lead with ca-
pacitor ground-
ed as shown in
photo.

WHIP

CAR BODY wep CAR 80DY
ANT COAX ANT COAX
’
VARIABLE CAPACITOR VARIABLE CAPACITOR
qQ

Fig. 2—(a) Impedance-matching circuit
in a mobile antenna installation. The ca-
pacitor should be completely shielded to
reduce pickup of ignition or other noises.
(b) Another method of impedance match-
ing used in some cases but not -recom-
mended since coax shield is floating.
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interest does not go beyond seeing that
the electrical system keeps the car run-
ning smoothly and the battery properly
charged.)

Listening to interference in the re-
ceiver is the best way to identify the
source. Each type is characterized by a
sound all its own. Avoid hasty conclu-
sions, though, for some can be confusing.

Ignition Noises

The most common source of ignition
interference is the high-voltage dis-
charge that takes place every time a
spark plug fires. Each spark generates
a series of damped r.f. waves with very
strong harmonics. The interference is
not too bad in the broadeast band, but
gets worse as the frequency increases.
It is most severe at about 30 me.

Spark interference is easy to recog-
nize. With the engine idling each spark
discharge is heard as a “pop” in the
receiver. As the engine accelerates, the
“pops” blend into a continuous rasping
noise that varies with the engine speed.

There are other direct and indirect
causes of ignition noises. Dirty plugs,
bad ignition cables, pitted points, and
poor suppressors would be direct causes.
Trouble in the voltage regulator, loose
electrical wiring, or a bad distributor
capacitor could be indirect causes.

When ignition interference is en-
countered, remove each plug and inspect
the ceramie for even the smallest cracks.
Cracked plugs should be replaced with-
out question. Clean the body of the
plug with a cloth dampened in gasoline
or other solvent. The business end of
the plug should be cleaned with a blast
of ceramic grit and air and the gap
should be reset.

The gap is quite important. Car and
plug manufacturers specify the correct
gap for each car and plug type, with
and without a radio installation. Check
with a good mechanic if there is any
doubt as to the correct gap. Measure
gaps with a round not flat, gauge.

Be careful in pulling and installing
spark plugs. Use the right tools to
avoid cracking the ceramic. Use good

FILS
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Fig. 3—Heater-line ignition-noise filter
of a type employed successfully in most
types of commercial automobile radios.
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gaskets. Do not tighten the plugs too
much or leave them too loose. See that
the top terminal nut is tight.

Next check the distributor (Fig. 1).
Remove the cap and clean it with gaso-
line. Inspect it for cracks. This par-
ticular part seldom needs replacement,
but you should not overlook any pos-
sibility. Inspect the distributor points
for burning and pitting. (These may be
pried apart with a screwdriver. The
spring tension is heavy.)

It is good practice to replace distrib-
utor points every 10,000 miles, though
this is not a hard-and-fast rule. When
points are changed it is always good
insurance to change capacitors too.

If there is any reason to remove the
whole distributor, the firing must be
timed when it is replaced. This should
be done by a mechanic with adequate
facilities.

Inspect the ignition harness. The
heavy cable should be covered with good
live insulation, free from brittleness
and cracks. The metal clips at the ends
should be clean and should bite through
the insulation into the wire. They should
fit the plug terminals firmly. Modern
high-compression heads require very
high firing voltage. Bad ignition har-
ness can cause corona and leakage dis-
charges which show up as noise in the
receiver.

If noise persists after these precau-
tions, some form of suppression may
be necessary. For the sake of efficient
car operation, this should be held to
a minimum. First try a single good
carbon suppressor at the center lead
into the distributor. If this does not
help, put suppressors on the individual
plugs. Use good carbon types. Suppres-
sor-type spark plugs are even better.

The indirect causes should be checked.
When plugs foul too quickly or points
go bad after only a few hundred miles,
the trouble may be in either the battery-
charging system or the distributor
capacitor.

If your battery requires frequent
addition of water, check the charging
system. A voltage regulator which main-

100p4at

F oA I fl TO VOLTAGE REGULATOR
O sl s0TNe60R8, /DA
P -
GENERATOR L
3 TAGE REGULATOR
A e T!)V?L AGE REGULATO!
.5l 20-30T,N°6 OR 8, 1-1/74"DIA

Fig. 4—(a)Tunable generator-noize fil-
ter for mobilecommunications equipment.
(b) A simpler form of generator filter,
tuned by trimming down the choke coil.
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tains full charging rate on the ammeter
even after long trips can cause pitted
points. Check and tighten all leads be-
tween the regulator, battery, and gener-
ator. If the full charging rate still
continues, have the battery checked and
the voltage regulator adjusted if neces-
sary.

Antenna-system Noise

You may find that after all fault
possibilities in the ignition system have
been tried and corrected, the noise—or
part of it—persists. There are still sev-
eral ways in which interference can find
its way into the radio. These should be
individually checked.

The antenna lead-in is one offender.
This lead must be fully shielded be-
tween the base of the antenna and the
receiver. In some installations a braided-
wire connection is made from the shield
to the car body at the point where the
lead connects to the antenna. This
ground lead must be short—not over
% inch. The difference between % and
% inch may mean the difference be-
tween bad and good reception. The
standard shielded antenna plug at the
receiver eliminates pick-up at that end.

Amateur operators who use the same
antenna for transmitting and receiving
sometimes use a variable capacitor for
matching the antenna to the trans-
mitter. Two commonly used methods
are shown in Fig. 2-a and 2-b. Both
of these can permit interference to
creep into the receiver input. The sys-
tem of Fig. 2-a can be used if the ca-
pacitor is mounted in a shielded box.
Method 2-b should mot be used. 1t is
better to use a loading coil in the whip.
This may be base, center, or top, but
should not be inside the car in series
with the lead-in.

VOLTAGE REGULATOR

S ¢

Fig.5—(a) Hookup for checking voltage-
regulator operation with an oscilloscope.
(b) Normal voltage-regulator output.
(c) Irregularities mean bad contacts.
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Other sources

Ignition noises can znter the receiver
through the filament circuit. This is
particularly true of home-constructed
converters and receivers. If this is sus-
pected as a point of entry, add the
simple filter shown in Fig. 3. The coil
can be about 10 turns of No. 14 wire
about %% inch in diameter. The capaci-
tors can be 0.25 or 0.5 uf. This type
filter is common in auto receivers and
may be taken from an old unit. Notice,
though, that in commercial sets the ca-
pacitor is usually a “spark plate.”

In some instances it may be found
that additional bypass capacitors are
necessary. A 0.5-uf capacitor across the
ammeter may eliminate some ignition
noise. The temperature indicator has
long connecting leads to a thermocouple
mounted in the motor lead. A 0.5-uf
capacitor across the thermocouple will
sometimes help. The -zapacitor should
be a type which will not be broken by
engine vibration. The type used on the
generator is quite satisfactory.

As a last resort bonding may help.
This will rarely have to be more than
a short braided wire connecting the hood
to the car body. Make it short and install
it where it will not interfere with lift-
ing the hood.

Generator Noises

A third source of interference is the
generator. This is easy to identify by
its characteristic whining noise in the
receiver. If the commutator or brushes
are bad, a popping noise can accompany
the whine. The interference rises in
pitch as the engine speed increases.

Remove the band from the generator
and inspect the brushes and commutator
for wear, dirt, and pitting. Replace
pitted and worn brushes.

A dirty commutator can be cleaned
by holding a piece of No. 00 sandpaper
against it with a small block of wood.
Let the engine idle sc¢ the generator
turns slowly. Never use emery cloth to
clean the commutator. Use oil when

VOLTAGE REGULATOR

BYPASS-NEVER LARGER THAN 038
rd

Fig.6—Bypass capacitor from generator
“F” terminal to ground may reduce volt-
age-regulator hash. Capacitor should be
metal-cased and limited to value shown.
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necessary but avoid over-oiling, for this
can gum up the commutator.

A deeply cut or pitted ecommutator
must be turned down on a lathe. This
should be done by an experienced me-
chanie.

The generator should have a bypass
capacitor from the “A” pole to ground.
Its value is usually around 0.5 uf.

The whining noise noticed around 14
or 28 me may be eliminated entirely by
the use of the filter shown in Fig. 4-a or
4-b. In 4-a the coil is 8 or 10 turns of
No. 6 or No. 8 wire wound on a short
piece of broomstick and shunted with
a 100-uuf trimmer. This can be tuned
for minimum whine in the receiver while
the engine is turning at cruising speed.

Since the filter is not critieal, the
circuit shown in Fig. 4-b can be used.
This coil is 20 to 30 turns of No. 6 or
No. 8 wire on a piece of broomstick.
Exact specifications ecannot be given,
for they will vary with installations.
Start with 30 turns and remove a turn
or two at a time until the whine dis-
appears.

Generator noise can also be caused
by wiring or voltage-regulator trouble.
First inspect the generator after the
car has been run for a short time. If
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Fig. 7—Noise clipper circuit adaptable
to most mobile communications receivers.
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Fig. S;Methods of connecting the noise
clipper to three types of 2nd detector.

the generator runs hot, look for loose
connections between the generator and
voltage regulator. If these are O.K. the
regulator should be checked and ad-
justed.

Yoltage-requlator noises

The voltage regulator can be an in-
direct cause of several types of inter-
ference. It can also be a direct cause,
for there are vibrating relays in the
unit. One of these operates when the
battery is at or near full charge. During
this time it may vibrate as often as 200
times per second. Corroded, burned, or
bouncing relay points ecan cause severe
interference.

This source can be identified by an
intermittent hissing noise in the re-
ceiver. Often the ammeter pointer
bounces in step with the noise. A good
way of testing for this noise is to con-
nect an oscilloscope as shown in Fig.
5-a. The trace should be a good square-
wave (Fig. 5-b). An irregular trace
(Fig. 5-¢) would indicate bounce or
arcing and would be accompanied by
interference.

The voltage regulator is a touchy
instrument, and the cure may present
something of a problem. If the relay
contacts are badly burned, the best bet
is to replace the regulator. Slightly-
pitted contacts ean be cleaned with a
good point file and wiped with a lint-
less cloth. The gap and spring tension
must be adjusted for correct voltage
output (consult the manufacturer of
the particular regulator). Also clean
the make-and-break.

If interference persists a bypass ca-
pacitor can be connected between the
generator “F” lead and ground. (Fig.
6). Under no circumstances use more
than .05-uf. A .005-uf unit will probably
be sufficient.

A word of caution. This type of inter-
ference can be completely eliminated
by misadjusting the voltage-regulator
relay. If this is done, the regulator will
not operate properly and the battery
and distributor points may be ruined.
The oscilloscope test would show no
square wave output from the regulator.
Avoid this misadjustment.

Wheel and tire noise

Occasionally noise is introduced
through the car wheels. This can be
caused by poor bonding between the
wheels and axles. A good way to dis-
tinguish this from electrical-system in-
terference is to allow the car to coast
at high speed with the engine off. If
the interference continues, the cause
is probably in the wheels.

Practically all wheel noise can be
eliminated by installing bonding springs
between the wheels and the axles. These
are standard items with most parts
suppliers.

Certain types of tires cause a singing
or whining interference which is most
noticeable on the black-top or macadam
roads. The same test given above for
wheel noise can be made. Driving with
two wheels off the paved surface of the

road will lessen the noise. A powder is .
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available at most radio supply houses
which can be inserted in the tire tubes.
This will eliminate tire noises.

Static-discharge noises

Static discharge occurs when the
car is moving or during thunderstorm
conditions. It is a steady crackling sound
almost identical to ignition noise when
caused only by ear motion. It can be
distinguished from ignition noise be-
cause its intensity depends upon car
speed while ignition noise depends on
engine speed.

A metal brush with many small
sharp points can be attached to the
car body. The fine points discharge the
static into the air before it can build
up to a severe noise level.

An intermittent hissing noise start-
ing at high intensity and diminishing
quickly is usually whip discharge. It is
most frequently noticed during thun-
derstorms, but ean occur at any time
the car is in motion. The static built
up in the car may discharge through
the sharp tip of the antenna rod. This
can be reduced by attaching a metal
ball to the antenna tip. The brush men-
tioned above will also help.

Other noise sources

Any other electrical device insulated
from the body of the vehicle may be a
source of interference. This applies to
panel instruments (ignition switch, am-
meter, gasoline gauge, light switches,
heater and defroster controls, electric
clocks, cigar lighters, ete.), interior
lights with door-operated switches,
ventilating fans, and especially blinker-
type warning signals. Wherever pos-
sible the ground side of each device
should be bonded to the body of the
car, and the hot terminal bypassed with
a 0.5-uf shielded capacitor. All me-
chanical control shafts entering the
body through shock- or moisture-proof
mountings should be grounded.

Receiver modifications

A noise-clipper circuit may be in-
stalled in the receiver to limit extra-
strong peaks and reduce interference
orginating outside the vehicle. A very ef-
fectiveandsimpleclipper (fromthe Ham-
marlund HQ-129X) is shown in Fig. 7.
Connections to the receiver will depend
on the second detector circuit. Three
methods are shown in Fig. 8 (See “Cut
QRM With Noise Limiters,” by Alvin
B. Kaufman, in the June, 1951, RADIO-
ELECTRONICS.—FEditor.) The 6H6 has
been found to work slightly better than
the 6AL5, but the advantages of each
type should be considered in adding the
circuit. Make every effort to eliminate
locally-generated noise at the source.
Use the clipper to cut down externally-
generated noises. A Greyhound bus, for
example, can be heard in the receiver
for nearly % of a mile. Passenger cars
can be heard at 300 to 1,000 feet.
clipper almost entirely eliminates thi
source of trouble and for that reason
is an essential part of any mobile short-
wave AM receiver.

—end—
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A single
antenna system
covers all

v.h.f. and u.h.f.
TV channels

by using unique

selective

Fig. 1—Horizontal pattern of dipqle
at fundamental and at third harmonic.

“ULTRA Q-

&

Fig. 2—Radiation pattern of the Fig.
1 dipole with the ends tilted forward.

By DOUGLAS H. CARPENTER*

ERTAIN basic problems concern-

ed with tuner, preamplifier, and

antenna equipment have always

plagued the TV design engineer.
Most of these problems have been cre-
ated by the inconvenient division of the
spectrum into high and low v.h.f. chan-
nels. Television receiver front ends have
to cover a frequency ratio of almost
4—1. This greatly complicates the de-
sign of continuously-tuned types, and
increases the cost of efficient tuning
mechanisms. Signal boosters of course
must also be designed to cover both
high and low channels, and losses in
optimum performance due to switch-
ing have been minimized, but never
completely eliminated.

The antenna engineer faces the same
basic problems as those faced by the
circuit design engineer, but with the
additional aggravation of limited work-
ing constants. Antenna research has
been accelerated by TV, but, until re-
cently, has failed to produce a markedly
improved type. Most of the antennas
dotting the country’s roof tops are sim-
ple variations of basic designs described
for years in engineering manuals. In-
stallation requirements have generally
created a demand for two basic types:
broadband systems for multichannel

* Engineering Division,
Corp., Rockville, Conn.

La Pointe-Plascomold ’

areas, and selective high-gain anten-
nas for single-channel fringe-area re-
ception. For fringe reception, the Yagi
has become well entrenched as the sin-
gle-channel champion. Where several
channels must be received, it is gen-
erally conceded that the conical does
an outstanding job. For readers not
familiar with antenna theory, it might
be well to review the principles of that
antenna.

Conical antenna operation

A simple half-wave dipole covers a
limited frequency range, and has a bi-
directional or figure-8 pattern with the
planes of maximum radiation at right
angles to the directions in which the
antenna points. To increase the band-
width of the simple dipole, it is neces-
sary only to increase its tubular diame-
ter. To further increase bandwidth, an
understanding of the familiar “tilt” em-
ployed in the conical receiving element
is necessary. Fig. 1-a shows the hori-
zontal pattern of a simple half-wave
dipole at its design frequency, and Fig.
1-b shows the same dipole at three
times this frequency. Fig. 2-a illus-
trates a receiving element of the same
physical dimensions and the same base
frequency with the ends tilted. Fig. 2-b
indicates horizontal directivity at three
times this frequency. The major lobes
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B T

Fig. 3—Evolution of conical antenna.

are superimposed, resulting in in-
creased gain and a sharp horizontal
pattern. The 3—1 frequency ratio is
roughly that between the high and low
v.h.f. television channels. The tilting
effect is the basie principle controlling
the extended bandwidth of the so-called
conical-type antenna. This simple ar-
rangement would work at two prese-
lected frequencies in the television spec-
trum, but the center impedance of the
system would vary radically at frequen-
cies not far from the design and third-
harmonic points.

To extend the frequency response
around the design points we ecan
electrically simulate a “filled-in” tri-
angular area or solid sheet. This is
accomplished in the case of the conical
by angularly locating three separate
receiving elements on either side of

RADIO-ELECTRONICS
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BUY TEST EQUIPMENT

ON THIS RADICALLY NEW

TIME PAYMENT PLAN

NO INTEREST!!

NO CARRYING CHARGES!!

USE CONVENIENT TIME PAYMENT ORDER BLAMNK BELOW

Superior’s New

JUNIOR SUPER-METER

MOST COMPLETE AND COMPACT MULTI-
SERVICE INSTRUMENT EVER DESIGNED

Measures:
* Voltage
* Capacity

* Resistance
* Inductance
* Decibels

D.C. Volts: 0-7.5/75/150/750/-
1500 Volts. A.C. Volts: 0-15/150/300/1500/3000
Volts. Resistance: 0-10,000/100.000
ohms. 0-10 Megohms. D.C. Current:
0-7.5/75 Ma. 0-7.5 amps. Capacity:
001 Mfd.—.2 Mfd. .| Mfd.—20 Mfd.
Etectrolytic Leakage: Reads quality
of electrolytics at 150 Volt test
potential. Decibels: —10 Db to 4-18
Lb. +10 Db to +38 Db. 438 Db.
to -+58 Db. Reactance: |5 ohms—
25 K ohms 15 K ohms—25 Meg-
ohms. Inductance: .5 Henry—50
Henries 30 Henries—I|0 K Henries.
Plus Good-Bad scale for checking
the quality of electrolytic con-
densers.

* Current
* Reactance

Specifications:

Handsome round cornered
molsded bakelite case 3'a"
7s”

.40

X 2Va" complete NET

with all test leads and in-
structions

-2
SUPER-METER

Superior’s New

Model 670-A
A combination volt-ohm milliam-
meter plus capacity reactance in-
ductance and decibel measure-
ments
SPECIFICATIONS:
0.7(:'"”\/(‘),:.[{“5: 0 o 7.5/13/73/150/750/1,500/

A.cll VOLTS: 0
QUTPUT VOLTS: 0 to

to 15/30/150/300/1.500/3.000
15/30/150/300/1,500/

3.000 Valts

D.C, CURRENT: 0 to 1.5/15/130 Ma. 0 to 1.5/15
Amperes

RéSlSTANCE: 0 to 1.000/100.000 Ohms 0 to 10
Megohms

CAPACITY: .001 to I Mfd. 1 to 50 Mfd. (Qual-

ity test for electrolytics)

REACTANCE: 51 to 2,500 Ohms 2,500 Ohms to
2.5 Megohms

INDUCTANCE: .15 to 7 Henries 7 to 7.000
IHenries

OECIBELS: —G to +18 +14 to +38 +34 to 58

Comes housed in rugged,
crackie-fi.lished steel eabi-
net complete with test
ifeads and operating in-
structions. Size 6'4" x 92"
X 4",

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

28

New Model 200—AM and FM

SIGNAL GENERATOR

Provides complete coverage for A.M.-F.M. and TV alignment
R F. IFrequency Ranges: 100
Kiloexeles  to 130 Megacycles,

Modulating  Frequeney: 400 Cy-
eles, May be used for modulating
the R.F. signal. Also available
separately. Attenuation: The con-
stant Impedance attenuator is iso-
lated from the oscillating circuit
by the buffer tube. Output im-

pedance of this model is only 100
ohms. This low lmpedance reduces
losses In the output cable. Oscil-
latory circuit: Hnrtley oscillator
with cathode follower bufrer tube.
Frequency stability is assured by
mudulating the buffer tube. *Ac-
curacy: Use of high-Q permea-
hility tuned coils adjusted against
1/10th  of 1% stardards  as-
sures an accuracy of 1% on all
ranges from 100 Kilocycles to 10
Megacycles and an accuracy of 2%
on the higher frequencies.

.85

91

* Tubes used: One 954 as oscillator:
one 954 as modulated buffer amplifier;
T-2 as modulator; 7193 as rectifier.

The Model 200 comes com-
plets with output cable and
operating instructlons

i TUBE TESTER
Model TV-11

® Uses the new self-cleaning Lever
Action Switches for individual ele-
ment testing. Because ali elements
are numbered according to pin num-
ber in the RMA base numbering sys-
tem, the user can instantly identify
which element is under test. Tubes
having tapped filaments and tubes
with ?ilomenfs terminating in more
than one pin are truly tested with the
Madel TV-11 as any of the pins may
be placed in the neutral position
when necessary. ® Uses no combina-
tion type sockets. Instead individual
sockets are used for each type of
tube. Thus it is impossible to damage
a tube by inserting it in the wrong
socket. ® Free-moving built-in roll
chart provides complete data for all
tubes. ® Phono jack on front panel
for pluggmg in either phones or ex-
ternal ompllfler detects microphonic
tubes or noise due to faulty elements
and loose external connections.

Operates on 105-130 Volt 60
Cycles A.C. Hand-.rubbed
oak cabinet compiete with
portable cover

g7

Superior’s New

TV BAR GENERATOR

THROWS AN ACTUAL
BAR PATTERN ON
ANY TV RECEIVER SCREENH

Two Simple Steps

I. Connect Bar Generator to An-
tenna Post of any TV Receiver.
2. Plug Line Cord into A. C, Qutlet

and Throw Switch.

RESULT: A stable never-shifting
vertical or horizontal pattern pro-
jected on the screen of the TV
receiver under test.

TV  Bar Generator
comes complete \nths
shielded leads and NET
detailed operating in-

structians, Only ..

Power Supply: 105-125 Volt 60 Cycles. Power
Consumption: 20 Watts. Channels: 2-5

panel, 7-13 by harmonics. Horizonta! fines: 4
to 12 (Varlahle) Vertical lines: 12 (Fixed).
Vertical sweep ouiput: 60 C Horizontal

ycles.
15.750 Cycles,

sweel output:

NEW TIME PAYMENT PLAN

ORDER BLANK
MOSS ELECTRONIC DISTRIBUTING CO.,

INC.
Dept. B-31, 38 Murray Street, New York 7, N. Y.

Please send me the units checked below. | am enclosing the down pay-
ment with order and agree to pay the monthly balance as shown. It is
understood there will be no carrying, interest or any other charges, pro-
vided | send my monthly payments when dve. 1t is further understood that
should | fail to make payment when due, the full unpaid balance shall
become immediately due and payable.

[JJUNIOR SUPER METER.............cviieieeiiranann. Totat Price $21.40
$5.40 down paymenf Balance $4.00 monthly for 4 months.
CIMODEL TV-11. ... it ee i Totat Price $47.50
$11.50 down payment. Balance $6.00 monthly for & months.
] MODEL 670-A Total Price $28.40
$7.40 down payment. Balance $3.50 monthly for & months.
O TELEVISION BAR GENERATOR .........ccovviunnen.. Total Price $39.95
.95 down payment. Balance $5.00 monthly for & months.
O MODEL 200 e Total Price $21.85
$5.85 down payment. Balance $4.00 monthly for 4 months.

[J1 enclose $ as down payment.

[ Ship C.O. Dmmenf
Signature
Name
Address
City. Zone. State

SEPTEMBER, 1952
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Fig. 4—Details of the ()-Tee antenna.
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Fig. 5—Schematic and impedance char-
acteristics of the band-isolation filter.

& b i
Courtesy Vee-D-X (Lic. A. A. K.)
Fig. 6—The printed-circuit filter which

separates u.h.f. and v.h.f. sections.
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Fig. 7—Ultra Q-Tee gain vs frequency.

the feed junctions so that their fields
intercouple, resulting in a lowered Q
of the radiator section. This is illus-
trated in Fig. 3. It will be noted in
Figs. 2-a and 2-b that the horizontal
pattern of the conical is not ideal
throughout the entire v.h.f. spectrum.
Tilting the elements displaces the na-
tural directivity response of the dipole,
and broadens the pattern on channels
2-6. What actually happens is that the
forward response is made worse be-
cause of angular separation of the

i

major natural lobe. This type of an-
tenna is therefore susceptible to in-
creased noise pickup. Signal-to-noise
ratio as seen by the front end of the
receiving system is directly propor-
tional to the power gain of the antenna
and inversely proportional to the width
of the horizontal pattern at the fre-
quency under consideration.

Antenna design engineers have thus
far found no substitute for natural re-
sonance and sharp horizontal direc-
tivity for optimum results. A new ap-
proach to the old problem of extending
bandwidth while maintaining sharp
horizontal directivity has been accom-
plished by a method quite different
from that of the conical types. Fig. 4
is a drawing of the “Q-Tee” antenna.
It consists of separate radiator and
parasitic elements, coupled with isola-
tion networks which permit indepen-
dent operation of these separate sec-
tions with a common transmission line.
B is a half-wave reflector cut for chan-
nel 2. Consequently it is effective
throughout channels 2-6. Radiator A is
also half-wave, with center resonance
at 63 mec (channel 3.) Filters F-F are
resonant at 195 mc and isolate radiator
A from full-wave receiving element C
which is cut for the center of the high
channels. The T-matching transformer
D is tapped into the full-wave receiving
element C at a point that converts the
impedance characteristic to the trans-
mission line value. Director E is effec-
tive over channels 7-13 and has no
funection on channels 2-6.

If we first consider the operation on
channels 2-6 the entire radiator section
and reflector B are operative. Tracing
from transmission-line feed points L-L,
sections D and C “look” like a dual-
section T-matching transformer, and
match the transmission line impedance
to the proper point on the low channel
radiator A. Reflector B, as mentioned,
controls the horizontal directivity re-
sponse and center impedance of the
radiator section in the low-channel
v.h.f. range. Parallel filters F-F are
practical short circuits, as they are
operating at frequencies remote from
resonance. The slight residual series
impedance of the filters is utilized in
the total match back to the line feed
points. Sharp horizontal directivity is
obtained by the reflector action, and
broad bandwidth by mutual coupling of
the elements comprising the total radia-
tor section.

On the high v.h.f. television chan-
nels, director E, matching transformer
D, full-wave radiator C, and filters F-F
control operation. At these frequencies
the center impedance of radiator C is
dependent upon the spacing of director
E. Transformer D matches the line to
the proper points of radiator C which is
now effectively isolated from the low-
channel radiator A by the parallel re-
sonant action of filters F-F. With the
u.h.f. spectrum about to go into use,
emphasis has been placed on special
antennas for higher frequencies. Again,
the types used at v.h.f.—if made
smaller—become practical at u.h.f. An-
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tennas using tilted or V elements can
cover a certain broad band of frequen-
cies by taking advantage of the method
of Fig. 2-b. Such a system generally
restricts the response to a frequency
ratio of 3—1.

V.h.f.-u.h.f. antenna

Spreading the frequency acceptance
throughout the range of 54-890 mc is
possible (at least at this writing) only
by selective filtering as employed in the
Ultra ‘“Q-Tee” antenna system. Bas-
ically, the Ultra “Q-Tee” is an exten-
sion of the v.h.f. “Q-Tee” system em-
ploying selective separation through the
use of a special 6-section printed-cir-
cuit filter assembly. Fig. § is a schema-
tic of the filter circuit indicating con-
necting points of the v.h.f. “Q-Tee,”
transmission line, and u.h.f. antenna
section. The problem of simultaneous
v.h.f-u.h.f. operation is solved by isolat-
ing the separate receiving elements and
delivering all signal voltages to a com-
mon transmission line. Fig. 5-a in-
dicates how this is done. Throughout
the v.h.f. range, the “Q-Tee” operates
as an independent section as described.
Shunt loading of the u.h.f. section is
eliminated by the parallel-resonant
series filters labeled 70 and 195 me. Fil-
ters labeled 680 mc are short circuits
to the passage of v.h.f. signals, being
designed for the u.h.f. range. Looking
toward the load (transmission line)
from the u.h.f. antenna, the series fil-
ters 70 and 195 mc are short circuits,
and filters labeled 680 mec are high im-
pedances isolating the v.h.f. section and
permitting independent operation of the
u.h.f. antenna. Fig. 5-b shows the aver-
age impedance characteristic of the
filter throughout the u.h.f. range when
properly terminated in average 300-
ohm line loads. This information was
compiled using a General Radio admit-
tance meter and adjustable “baluns”
in the u.h.f. range.

The importance of proper termina-
tion at u.h.f. cannot be overemphasized.
A slight standing-wave ratio on the
transmission line at v.h.f. will not cause
a serious amount of signal loss. The
fixed constants of the receiver input
circuit and antenna termination are
much easier to control. Constants that
are purely resistive in the lower fre-
quency range develop reactive com-
ponents in the u.h.f. spectrum. Design
of antenna termination, transmission
lines, and the eventual receiving system
load require much more exacting
measurement.

A typical example of the care that
must be exercised is a bend in common
300-ohm line at these frequencies. If
the bend or impedance variation of the
line is an appreciable fraction of a
wavelength, a high standing-wave ratio
will result. Only a small physical length
of line need be altered at u.h.f. to create
such a condition.

At this writing, there is no ideal line
available for use at u.h.f. Although re-
ceiver inputs have been standardized at
the 300-ohm figure, present-day lines
leave a lot to be desired. Standard rib-
bon line has an average loss factor of

RADIO-ELECTRONICS
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A Guiding Beacon For

X 1
LOS ANGELES, CALIFORNIA

MINNEAPOLIS, e @f
MINNESO'A&% ORCHARD PARK Jf

GLEN ELLYN (CHICAGO/
NILLINODIS S

DALLAS. TEXAS
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NEW YOR
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DECATUR (ATLANTA).
GEORGHA

These Are The Cities With RADIART Distributors
In Connecticut, Maine, Massachusetts, Vermont,
New Hampshire and Rhode Island.

CONNECTICUT

BRIDGEPORT
HARTFORD
MILFORD
NEW HAVEN
NEW BRITAIN
NEW LONDON
STAMFORD
WATERBURY

MAINE

AUBURN
BANGOR
PORTLAND

MASSACHUSETTS

BOSTON
BROCKTON
CAMBRIDGE
FALL RIVER
FITCHBURG
HOLYOKE
LAWRENCE
MALDEN
MELROSE
NATICK
NEEDHAM
NEW BEDFORL
NEWTON
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PITTSFIELD
ROXBURY
SPRINGFIELD
WORCESTER

NEW HAMPSHIRE
CONCORD
DOVER
MANCHESTER
RHODE ISLAND
PROVIDENCE

VERMONT

BURLINGTON
RUTLAND

Quality Electronic Parts

MASSACHUSETTS WV -
WEST\’%PENNS‘ Ny

BUY OF THE MONTH

: oo !
Bl | T T AR A
 WELLESLEY HILLS, “‘,‘t:;\\\n\n\\“ PR N

ORK,
ORK

)F The RADIART VIBRATOR KIT is the new
N | and wise way to buy vibrators! Firsi of
all, you get the BONUS of the re-usable ¥
plastic box that has a hundred uses a- :

round the home and shop And of course,
you get nine of the famous SEAL VENT y
vibrators in on assortment that takes care A
of 60% of ordinary replacement require-

ments.

e A
e P

P

T i

FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR

USE COUPON BELOW

RADIART SALES CO., 90 Edmunds Rd., Wellesley Hills 82, Mass.

= Please send names of the Radiart Distributors in my
area stocking the following Radiart products in which
! am interested: [ | Rotors, { ] Vibrators, [ | TV and
FM Antennas, [ | “Spee-Dee” Chimney Mounts, [ |
Lightning Arresters, [ | Auto Aerials, | Power Supplies

Please have a Radiart Distributor call on me.

Nome. . cvecircconcccnncncnccnancanase coen
Address . . ceccenceccccncsscnasanracosss cooe
Gty ccccceccccccacacnaaann State. e

THE RADIART CORPORATION cieveLano 2, 0m10

VIBRATORS

AUTO AERIALS

TV ANTENNAS « ROTATORS « POWER SUPPLIES
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... for that EXTRA
MARGIN OF SAFETY!

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

Don’t jeopardize your business reputation with “just-as-good”

replacement parts. OHMITE resistors provide an extra margin

of safety. You can depend on these quality resistors—wire-wound or
composition—to give years of trouble-free service.

Y
R OHMITE MANUFACTURING COMPANY

\ 4893 Flournoy Street, Chicago 44, lllinois

T\ e fon otock catatey

-.' G

<O HMITE.

RESISTANCE UNITS
% oy |

DEPENDABLE

-

.
¥ ]

e
S
-
-
i
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4 db per 100 feet when dry, and between
20 and 30 db when damp. Good grades
of coaxial line are less susceptible to
moisture absorption, but have a fixed
loss of approximately 9 db per 100 feet
at the center of the u.h.f. band.

Fig. 6 is a photograph of the printed-
circuit filter used in the Ultra “Q-Tee.”
Printed-circuit technique adapts itself
nicely to use in the u.h.f. range, where
exact duplication of components is
mandatory. More familiar constants of
L and C would work as well as the
printed-circuit types, but control of
tolerances to % of 1% would make such
an arrangement expensive and imprac-
tical from a cost standpoint. Another
advantage of the printed-circuit filter
over conventional types is the “loading”
of the parallel circuits by the composi-
tion of the dielectric material. Con-
trolled insertion loss (effective frequency
isolation through resonance), and con-
sequently the bandwidth, can be easily
controlled by selecting the proper base
material. For this specific application
phenolic sheet 1/16-inch thick was used.
The ratio of L. to C must be chosen to
provide a definite bandwidth when phe-
nolic material is used as the dielectric.

Another application for the 6-section
filter could be isolation of separate an-
tennas for v.h.f. and u.h.f. For this job,
it would be installed at the receiver
location. Such an arrangement would
eliminate a transfer switch for an-
tenna selection.

As will be seen from the photo at the
head of this article, the receiving ele-
ment of the w.h.f. section of the Ultra
“Q-Tee,” is of the “tilted” or V type.
At u.h.f. such design is practical, as
we are dealing with one continuous
range (470-890 me). The angle of the V
is chosen to superimpose the major lobes
exactly at 1,000 mc. The length of the
elements comprising the V is cut slightly
less than the v.h.f. director. This is to
take advantage of the reflector action
of this element in the u.h.f. range. At
the low end of the u.h.f. range, the V is
one-half wavelength on a side and has
a fairly high center impedance if con-
sidered independently. It is matched
through the filter sections. At the one-
and-one-half wavelength points, the V
has a lower center impedance, but this
is compensated for, as far as the trans-
mission line is concerned, by the rising
impedance characteristic of the filter
itself. (Fig. 5-b). At the two-wavelength
point (high end) we have the same
impedance-matching problem as at the
low-frequency end.

The power gain and directivity of the
V-type antenna increasés as the number
of wavelengths on a leg become greater.
The chart of Fig. 7 indicates the gain
of the Ultra “Q-Tee” over the entire
u.h.f. spectrum as compared to a tuned
folded dipole.

Horizontal gain will increase on the
average of 2.75 db if two antennas are
stacked. This is of course true for both
the v.h.f. and u.h.f. sections.

With the impending use of the u.h.f.
spectrum, it is felt that the service
technician should find wide application
for this versatile antenna system.

—end—
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auland Tubec give you

a prettier profi

Rauland picture tubes are first
choice of an ever growing number
of service dealers and men. First,
because of the completeness of
the Rauland replacement line.

Second, because you get the ben-
efit of acknowledged leadership
in picture tube engineering. Rau-
land research has developed more
picture tube improvements since

¥
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the war than any other company.

You get quality you can count on,
too. Rauland production employs
machines unique in the industry
—many of them designed by
Rauland engineers and built in
Rauland’s own plant.

And finally, you get assurance of
customer satisfaction beyond

THE RAULAND CORPORATION
Penfection Thnough Research. '

4245 N. KNOX AVENUE ¢ CHICAGO 47, ILLINOIS
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what any other line can give you.
Installation and adjustment of
Rauland tubes is faster and bet-
ter. The Indicator Ion Trap gives
you the surest known protection
against ion burn and shortened
tube life.

Specify Rauland—deliver Rau-
land—and assure yourself of
pleased picture tube customers.
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EMC

SUPERIORITY|

MODEL 205
tube tester

e Tests all tubes in- §
cluding Noval and
sub-minjatures
# Completely flexible
lever type switching
arrangement « Tests
all tubes from .75
volts to 117 filament
volts by standard
emission test « Tests
all cold cathode,
magic eye, voltage
regulator and ballast tubes  Has pilot light
indicator « Line voltage contro! cmpensates
for line variations between 105 and 135 volts
= Checks for shorts and leakages ¢ Three-
color hammertone panel.
MODEL 205C—

Sloping Counter Case—illustrated . $46.50
MODEL 205P —

With hand-rubbed oak carrying case . $47.50

MODEL 204

tube-battery-ohm
: capacity tester
o Tests all tubes in-
cluding Noval _and
sub-miniature « Tests
all batteries under
rated load ¢ Emis-
fi sion testing method
gives easy, direct
readings = Tests
resistance to 4
megohms s Tests
condensers from .01
to 1 méd « Uses four-
position lever type
switches e Checks
MODEL 204 — condenser leakage.
Portable oak case. removable cover . $55.90

MODEL 206

Mutual conduct-

ance fube tester

* Checks mutual

conductance on

calibrated mi

crohmo scale

® Checks tubes for

gas content » De-

tects both shorted

and open elements

= Tests all tubes

from .75v to 117

filament volts

= Tests all loctal,

octal and minia-

ture tubes » Checks individual sections of

multi-purpose tubes. Built-in roll chart, Uses

lever type switches.

MODEL 206 — Sloping Counter Case. $79.50

MODEL 206P —

With hand-rubbed oal( carrylng case . . $83.50
Write Dert 9 for FREE Catals,

Electronic
Huasuremenlf Corp.

BOTH BOOKS __=c--
FREE .=~

Co mp’ch ]1\ DEX to
Most Often A\rchul
RADIO -
1 lthVIﬂ()llJ

Sarcicing Informe®”

~ FREE

FREE (o every reader ol RADIO-ELECTRONICS. No

strings, nothing to buy. ‘“‘How to Use Diagrams’’ glves
hints. suggestions, short cuts on the use of diagrams in radio
servicing, The 25-page INDEX will tell you just what mod-
els are included in all SUPREME “‘Most-Often-Needed'

Radio or Television manuals. If you need a circuit at any
time, this INDEX will tell you where to get it. Get both
hooks in 2-in-1 volume FREE; just send stamp for postage.

SUPREME PUBLICATIONS 2727 v ath st

Chicage 23, ILL.

Cathode Follower Applications Range
From Hi-Fi Audio Circuits To V.H.F.

By I. QUEEN

CATHODE follower is useful in
many ways. Most important,
its input impedance is higher
than the conventional

grounded-cathode circuit, while its out-
put impedance is much lower. It is
equivalent to a step-down transformer
with the advantage that it is effective
at high as well as low frequencies. In
addition, it is a power amplifier. Be-
cause of its impedance characteristics,
the cathode follower is ideal for cou-
pling high-gain amplifiers. As a power
amplifier, the follower may also be
used in an audio output stage.

In a cathode follower the plate is
grounded for the signal. This is shown
in Fig. 1 where C grounds the plate

Fig. 1—Basic cathode-follower circuit.
for a.c. The plate may be connected to
the B supply directly or through a
dropping resistor.

This circuit has 100% negative feed-
back. The grid and plate circuits re-
turn to the cathode through the com-
mon load R,. If the grid goes more
positive, more plate current flows
through R, and drives the ecathode
more positive. Thus part of the origi-
nal signal is cancelled out. This feed-
back reduces distortion and permits
wider-band operation. Since part of the
signal is opposed by the tube output,
we can apply larger signals without
overload.

The output voltage opposes the input
but can never equal it, so the cathode
follower is useless as a voltage ampli-
fier. However, there 1is considerable
current flowing through the cathode
load and we do have power ampli-
fication.

Miller effect is absent in the cathode
follower. This effect is the apparent
multiplication of input capacitance. It
is present only in tubes which show
voltage gain. In the follower, the input
capacitance is relatively low, therefore
the input impedance remains high.

When a tube is used as a cathode
follower, strange things happen to its
plate resistance (R,) and amplification
factor (u). The values given in tube
manuals apply only to - conventional
grounded-cathode circuits. For a fol-

www.americanradiohistorv.com

lower, the apparent tube resistance is
reduced to R,/u+1. This is nearly
1/G,,, where G, is the mutual conduc-
tance given in mhos. The apparent am-
plification factor becomes u/p + 1 which
is less than unity. This confirms what
we said previously about voltage gain.
As an example, consider the 6J5 tri-
ode. The manual shows: R,= 7,700
ohms, =20, G, =.0026 (mhos). As
a cathode follower, the apparent R, is
only 7,700/21 or 366 ohms. The appar-
ent n is 20/21 or 0.95.

The equivalent circuit of a cathode
follower is drawn in Fig. 2. The appar-
ent plate resistance shunts the cathode
resistor (since both are connected be-
tween cathode and ground). The out-
put impedance is less than either R, or
R,/u+1. As shown before, it is always
less than 1/G,. The next stage (or any
other reasonably high-impedance load)
will have negligible loading effect on

the follower.

b3
Ry ::RP/|+|A

N

ouT

THVWAWM

Fig. 2 — Equivalent output impedance.

Fig. 3 is a typical arrangement for
coupling and isolating high-gain stages.
CF1 has a high input impedance so
there is negligible loading of the signal
source. Its output impedance is low, so
AMP1 has practically no effect on the
cathode follower. CF2 isolates the am-
plifiers. Its high input impedance does
not load down the previous AMPI1. Its
output impedance is so low that AMP2
produces no loading effect. Thus a fol-
lower effectively isolates amplifier
stages. The signal is transmitted easily
enough but the stray capacitance of
one amplifier cannot combine with that
of the next.

If the output load in Fig. 3 were a
transmission line or other low imped-
ance, a third follower stage would be
used between AMP2 and the load. This
permits better impedance match over
a wide frequency band.

Fig. 4 is a typical follower used to
deliver output at audio and ultrasonic
frequencies. It is the output stage of
the Hewlett-Packard low-frequency
standard (type 100A) effective from
100 cycles to 100 ke. A 1-megohm re-
sistor between plate and grid main-

RADIO-ELECTRONICS «..
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You can be sure of customer satisfaction--

especially in fringe areas--if the TV set
you sell is equipped with a

TARZIAN TUNER

Because so much depe-nds upon the satisfac-
tory performance of the tuning mechanism,
many of the nation's leading set manufac-
turers use the

TARZIAN TUNER

in the television sets they' produc'e,: and

sell, under their own brand names.

1t's only natural that the world's largest
producer of switch-type tuners should
produce the best UHF tuners

Tor future, complete cover-
age reception.

Tarzian Tuners and Tarzian Picture
Tubes are available for the grow-
ing replacement market. Write for
complete information.

e
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CD's BIU@ Bea\mr

The only electrolytic capacitor designed and built specifically for
servicemen.

50% ‘“‘safety factor” —makes allowance for changes in set caused by
previous servicing, aging of components, etc.
Eliminates costly comebacks. Millions in use!

Write for Catalog 200C, Cornell-Dubilier Elec. Corp., South Plainfield,
NbJ Your local uaasmed Phone Directory lists your nearest C- D
jobber.

ﬂa«,ﬂ(e/oﬂm%z,/
CoRrNELL-DuUBILIER

CAPACITORS

SUBSIDIARY
PLANTS IN SO. PLAINFIELD, N. J, ° NEW BEDFORD WORCESTER AND CAMBRIDGE, MASS. ° PROVIDENCE, R. I.
INDIANAPOLIS, IND, ° FUQUAY SPRINGS, N. C. ° SUBSIDIARY, RADIART CORP., CLEVELAND, OHI0

PARTS LISTS

Bills of material for most of the pieces of equipment
described in RADIO-ELECTRONICS construction articles
are on hand at all radio parts jobbers and distributors
who sell the magazine. See your dealer for a complete

parts list of any of this apparatus you wish to construct.
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t=ins the latter positive by 44 volts.
Thus a large cathode resistor (5,600
ohms) may be used for maximum out-
put. The 6AC7 is triode-connected. Due
to its high mutual conductance, the
apparent R, is low. The load on this
circuit may be as low as 1,000 ohms

without distortion and with little
reduction in output voltage.
CF AMPL CF AMPL
SIG | ! 2 2 [ o

Fig. —Cathode followers as isolating
stages in high-gain wide-band amplifier.

Pig. 5 is an example of a high-
frequency cathode follower. It is the
if.-v.f. output stage of the RCA WR-
50A sweep generator. It delivers 0.1
volt at frequencies up to 30 mec. The
6J6 triodes are parallel-connected. This
doubles the effective G,, and results in

-
':4‘5,9' __6AG +250v
i
L 250K
<
=0 20K
> J [T—
T $ e @
<5.6K

IFig. 4—Schematic of a commercial
fol:ower flat from 100 cycles to 109 ke.

still lower apparent R,. Fig. 5 has an
output impedance of alout 100 ohms. A
100-ohm terminating resistor R is con-
nected across the output cable to elimi-
nate standing waves. The tap at P
permits grid bias adjustment.
Although the output impedance of a
follower is very low, it is still too high
for direct matching to a low-imped-
ance speaker voice coil without us'ng
a large number of paralleled tubes.
Fig. 6 shows a cathode-follower
audio output stage. The push-pull beam-
power tubes are used as triodes. For
maximum power output Z, should equal

200v—6J6
. 1 A

+250v

~
CABLE

Fig. 5—RCA sweep-generator output
stage for frequencies to about 220 me.

4 x R,/u+1. For 6L6's this is approxi-
mately 1,000 ohms. For maximum un-
distorted output the primary imped-
ance should be about 2000 ohms. With
the same input signal, the output power
is about 1/n (where n is large) as
much as in a stage having no feed-
back. For greater output a peak signal
of 150 volts may be fed to each tube in
Fig. 6. More than 8 watts output will
be available. However, the large signal
may require an input transformer,
raising the cost and introducing some
distortion.

In all the examples shown the tubes
are either triodes or pentodes con-

RADIO-ELECTRONICS
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Ever since the VEE-D-X name first ap-
peared in the trade, it kas been a basic
company policy to originae — not fto
duplicate. As a result, WEE-D-X has con-
tributed more and better preducts for TV
reception than any other entenna and
accessories manufacturer. A few of these
products are shown below. This record
could not have been possibe without a
highly capable staff of engimeers — men
who have constantly conducted extensive
research and product design programs to
bring VEE-D-X users the bes in antenna
equipment — first. The VEE-C-X engineer-
ing staff ond facilities are being con-
tinually enlarged to meet the challenges
of the great and fast-growing TV industry.
We say with confidence “Lodk to VEE-D-X

for the newest and most far--eaching con- — 1

tributions to better TV recept-on.” SUMER — First fourbay long LIGNTNING ARRESTER — COLINEAR ARRAY — low JE€ — The erighal ond most
ditrance ollchannel ontenna. The first twin-iead heavy duty priced, pre-assembied four-boy popvlar five element Yopl.
lightning orrester, alichannel antenna.

LONG JOliN—Scmcnioml 8 OUTBOARD BOOSTER -~ ROCKET BOOSTER — Fin- MIGHTY MATCH ~— Permits Q-TEE - Revolutionory all- ULTRA Q-TEE]2.83) — The
element single chunnael Yogi. The fimt ond most powerful o3 slngle channel mast-mount: use of single transmission line channel antennc with printed fiest ond only trely all-chonnel
fre-amgplifier of i type. od preompliier. between separote . high ond circuit channel separators. VHE-UHF ontenna.

low chonnel ootenrnos.
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www.americanradiohistorv.com


www.americanradiohistory.com

76

RADIO-ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

st

T7

ENGINEERS!
CENTRALAB catalog!

Hundreds of new components pictured and de-
scribed with exact specifications and details
. « « for faster, more profitable servicing!

Centralab’s Catalog 28 will keep you up-to-date on
latest developments in the fast-changing radio and TV
servicing market. It's a complete, 32-page index to
Centralab’s line of parts . . . filled with essential
information and features about this superior line.
You'll want your copy because when you use guar-

anteed Centralab parts, you're sure to get better, safer
servicing . . . satisfied customers.

Don’t delay! Ask your distributor for your copy
now. Or clip the coupon and send to Centralab.
You'll get your copy of the Centralab catalog in the
next mail.

NEW CATALOG INCLUDES ALL THIS...

® A new, expanded line of switches, /ucinding a
complete line of miniature sizes.

® Ceramic Capacitors — most complete line in

industry. Includes higher voltages and wider capacity
ranges not previously shown, plus new items exclusive

witlr CRL.

® Centralab Printed Electronic Circuits—the com-
plete line from small resistor plates to complete

speech amplifiers . . . in new, still smaller sizes.

® CRL “Blue-Shaft” Volume Controls — newest
developments for TV-AM-FM service. Factory as-
sembled, tested and guaranteed. More value, greater
flexibility.

® New kit packages—for volume controls, switches
and capacitors, Handy and convenient.

® Famous CRL steatite insulators—the best ceramic
insulators anywhere — and the only packaged line!

Centgalab

A Division of Globe-Union Inc. * Milwaukee 1, Wis.

Lk R N R - R_- B § B F E-F N .F § K ¥ B8 I1I

CENTRALAB, A Division of Globe-Union Inc.

922 E. Keefe Avenue, Milwaukee 1, Wisconsin

Please send me my copy of the new Centralab Catalog No. 28 at
once and without charge.

Name. : .
Address.

City. Scate

Company. Check One: My Own []

Work For []

We will appreciate it if you tell us — name of principal distribu.
tor you do business with —

Name.

Address

City. State. l

L 8§ N R _ B B N B B B B F B "B B § B B
SEPTEMBER, 1952. .
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Order the
Engineered Product
— installs
permanently inside
cabinet in minutes
(no wiring or
soldering ) — fully
auntomatic — 3 boost
positions to

select desired

tube brilliance.

% For either Series — or Parallel-wired filaments,
% Increases electron emission, makes dim tubes BRITE
% Isolates filament, relieves cathode-filament shorts,

% Line power supply, does not
disturb any TV Set circuits.

suggested liberal
list Price  yrade k d |4
5 m gllE % Made to sell, packaged to sell.
di
$ -l sM”"’ED
RePAID . . .
: P Write for complete, illustrated literature,
\ y SOLD through recognized wholesalers ONLY. ORDER TODAY!

Q) ) “Manufacturers
m‘ c o MP ANY of electronie

equipment

since 1928

4721 N. Damen Ave., Chicago 25, Ill.
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nected as triodes. It is not practical to
use a straight pentode. Since the plate
is grounded, this element and the
screen grid (which is always grounded
through a capacitor) are effectively
strapped together.

6L6(2) B+

Fig, 6—Push-pull audio power amplifier
withcathode-coupled outputtransformer.

The output from a cathode follower
has the same polarity as the input
signal. A more positive voltage on the
grid increases the plate current and
makes the cathode more positive, there-
fore input and output are always in
phase.

The use of cathode followers in audio
output circuits may take a new diree-
tion in the near future. With the de-
velopment of high-impedance speaker
voice coils, it may be possible to elimi-
nate the output transformer entirely.
Balanced voice-coil windings could re-
place the output-transformer primary
in Fig. 6. The magnetizing effect of the
d.c. cathode currents is cancelled by the
fact that in a perfectly balanced stage,
equal currents flow in opposite direc-
tions from the center tap. The leating
effect of the d.c. remains, however, and
reduces the speaker’s power-handling
ability. One of the problems still facing
speaker designers is how to dissipate
the heat without increasing the size of
the voice-coil structure or the size of
the magnetic gap.

—end—

“I’'m the radio ham of this
outfit. I get the short wave!”
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CASH PRIZES

: Vst Prize............. $1000.00
8.2°%¢p €0, 2nd Prize. . ... e 500.00
o’ ® e © SmliPrize. .o L L e i 250.00
L 3 . L] Next 10 Winners . . . each  100.00
.« * N e Next 25 Winners . . . each 50.00
by ‘4 Next 50 Winners . . . each 10.00
% - ! Next 100 Winners . . . each 5.00

$5000.00

Contest Closes  «
DEC. 31, 1952

Yotal Prizes

RULES OF ENTRY

1. What You Have To Do . .. Jensen Phonograph Needles are packaged two
ways—on a card or in a plastic box. Every time you sell or install a Jensen
Needle during this contest, save the card or colored insert in the box (not the
instruction sheet). Collect as many as you can during the contest period.
Prizes will be awarded to the 187 servicemen sending in the most empty
Jensen Needle packages.

2. When Is The Contest . .. The Jensen “Win a Grand”’ Contest opens Septem-
ber 1, 1952 and closes at midnight December 31, 1952.

3. Who Is Efigible . . . This contest is open to every bona fide radio-television
serviceman in continental United States. This includes employees as well as
employers, anyone who is actively engaged in this work during the period of
the contest. No employee of Jensen Industries, Inc. or its advertising agency
is eligible.
4. How To Enter . . . To be eligible for one of the 187 cash prizes, you must
send in one completed Official Entry Blank (available at your regular Parts
Distributor) together with all the empty Jensen Needle packages you have
collected during the period of the contest. All Jensen Needle packages, EX-
CEPT the Jensen “Symphonette” and Jensen Coin Machine Needles, are
acceptable.
5. 15-Word Statement . . . On the Official Entry Blank, you will find a sentence
beginning, 1 Sell Jensen Needles Because . . . ”
Just complete this sentence in 15 words or less. As a suggestion, you might
say, “I Sell Jensen Needles Because they are easier to install.” (5 words).
6. Where To Send Entries . . . All entries to be considered for prizes must be sent,
accompanied by a completed Official Entry Blank, direct to:

Jensen Contest Headquarfers, 329 South Woed St., Chicaga 12, lllinois
Do not send your entry to your Parts Distributor. You may hold your entry until
the last day or send it in as often as you like, but be sure you have a suitable
means of identification with each shipment (such as your original Official
Entry Blank). REMEMBER: All entries must be postmarked before Mid-
night, December 31, 1952, to be eligible.

Special Prize
FOR EARLY BIRDS!

A precision quality, high powered Jensen Needle Microscope will
be given to each of the first 500 servicemen to send in a completed
Official Entry Blank. $5.00 vaive. Handy pocket size
to take on your service calls.

Start saving those packages . . . get your entry in soon!

7. Duplicate Prizes . . . In the event of a tie, duplicate cash prizes will be
awarded to all tying contestants.

8. Judges' Decision Final . . . Decision of the judges, chosen by Jensen Indus-
tries, Inc., will be final. All entries become the property of Jensen Industries,
Inc., and none will be returned.

9. Only Entry ltself Counts . . . Only the total number of empty Jensen Needle
packages, together with the completed Official Entr, Blank, counts toward
the prizes. Neatness, spelling, grammar or packing of entry do not count.
10. Winners To Be Announced . . . Winners in the Jensen Contest will be noti-
fied as soon after the contest closes as possible.

HERE’S ALL YOU HAVE TO DO!...

It’s Easy! Simply save the cards and colored inserts from all the Jensen Phono
Needles you sell or install from now ’til the end of the year. Pick up an Official
Entry Blank at your regular Parts Distributor, complete the sentence, **
Sell Jensen Needles Because . . ., >’ and mail this with your packages direct to
Jensen Contest Headquarters before Midnight December 31st. That’s all there
istoit...the radio-TV serviceman sending in the most Jensen packages wins
$1000 cash. It might be you!

WHY JENSEN SPONSORS THiS BIG CONTEST!

Every radio-television serviceman can get a lot more business for himself
without additional tools, equipment or labor simply by just replacing worn-
out phonograph needles. That's why Jensen sponsors this unique contest—
to show you how easy it is . .. and profitable, too. And Jensen supplies every
assistance you need, with a precision made needle for every type of record
player and complete easy-to-follow instructions.

INDUSTRIES,

329 South Wood Street, Chicago 12, lllinois

INC,

JENSEN ... Oldest name in Sound Engineering

Sell 2 JENSEN NEEDLE on Every Service Call!

SEPTEMBER, 1952
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Depend on...

CONGORD

RED HOT BUY!
Famous Make
CLOCK RADIO

Superhet. Self-starting
clock - sweep - second |
movement. Molded - -
{ala’shc'cabmc? Ebony.

ots of 3 Walnut, lots of 3,
o 915,95 12 §16.95
Single, each $16.95 Single, Each $i7.95

EXTRA! EXTRA!
NATIONAL

"Turret"
TV BOOSTER

Finest ever made! .
Self - contained, in ma.

hogany finished metal cabinet.
Limited =
. Reg. List $39.95
quantity!  gpeciat e
Net. each & $1 1 -95

"YES. you'll find these wonder-
- ful buys — and thousands more,
i the new CONCORD Buying -
. Guide.

' DEPEND ON CONCORD, for:

L '!h latest ll Radic, Electronic -& TV.

. Sewnd $~r:.hm Hom Equipmant,
T Cempenents, Acceiories, Standard Mer-
tmﬁt wndl JPECIAL BUYS!

: i Fant, -Mll‘! tmurteous Coumtar Ser-
e — Mail-order D
HEza i Section muw by
HAH‘S rondy te help you!

kﬂd‘l’ﬂbl'r for your copy of our
latest Buyer's Guide.

CONCORD RADIO
55 Vesey 5¢.. New York 7.

and it's

FREE

tor the
asking

. TELEVISION
. ELECTRONIC
BUYER'S GUIDE

New Design

AUTOMATIC VOLTAGE REGULATION

|

|
|

F. power supplies of the type

shown in Fig. 1 are widely used

in television, oscilloscopes, radia-

tion counters, and other devices
that require very high voltages at cur-
rents up to about 1 ma. Compared with
line-frequency  transformer-rectifiers,
they have the advantages of low cost,
small size and weight, and safety, but
the voltage regulation is generally poor
for two reasons:

1. The high d.c. resistance of the
rectifier and filter causes large changes
in output voltage with changes in load.

2. The oscillator tuning is also af-
fected by changes in load. The filter
capacitor (C;) and the internal capac-
itance of the rectifier (Cy) are part of
the tank circuit. A change in load cur-
rent becomes effectively a change in
tuning capacitance. The oscillator reso-
nance curve (Fig. 2) 1is generally
quite steep, as high-Q tank circuits are
used for efficiency and high output. If
the oscillator is normally tuned to the
peak of the resonance curve, the de-
tuning effect of a change in load will
cause a large drop in r.f. voltage and
a decrease in the rectified output.

(In unregulated circuits this effect is
kept as low as possible by tuning the
oscillator to a frequency on the rela-
tively flat high side of the resonance
curve. The maximum output voltage
is reduced, but regulation is improved.)

A recent French invention utilizes
the electrostatic attraction between the
plates of a capacitor as an automatic
voltage regulator. When a capacitor
is charged, the positive and negative
polarities tend to pull the opposite
plates together. In ordinary capacitors
the physical barrier of the dielectric,

FILTER RES

LOAD

Fig. 1—Basic circuit of most r.f.-oscil-
lator-type high-voltage power supplies.

]
| ept. C-9 !
l Send me at once your latest Buyer's Guide, l
| Free of Charge. ]
|
= Name |
= Address =
| ciy State |

———— LY

or in air capacitors the rigid mounting,
prevents any actual movement of the
plates. The attracting force is directly

WWW americanradiohistorv com

FOR R.F. HIGH-VOLTAGE SUPPLIES

By ALFRED HAAS

proportional to the voltage.

If one of the capacitor plates is flexi-
ble, an increase in applied voltage will
bend it toward the fixed plate and in-
crease the capacitance. A reduction in
voltage will reduce the attraction and

Emax ¥
CHANGE IN VOLTAGE
¥

- |+
Fo
CHANGE IN FREQ

Fig. 2—H.v.-oscillator output curve.

v

€2 Cl

Fig. 3—The automatic voltage-regu-
lating capacitor described in the text.

Qa
b3
> LoAD
25
Ep / R
Ep /I £
Eq Q b
fo
Fig. 4—(a) DPositions of regulatmg-

capacitor sections C1 and C2 in the
circuit. (b) Operating characteristics
of the new automatic voltage regulator.
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RCA-231T1... Only $9.9
Suggested List Price

You've wanted it . . . here it is—the first "universal-type” horizontal out-
put and HV transformer that solves virtually all replacement problems in
TV receivers utilizing transformers which have isolated secondary wind-
ings. Because of its versatility, this new transformer is particularly suit-
able for conversion jobs.

Mechanically and electrically...the new RCA-231T1 meets practically
every mounting and circuit requirement. With its 3 terminals on the
primary winding and 7 terminals on the secondary winding, this univer-
sal-type transformer accommodates all standard driver tubes . .. assures a

RCA-201Y1

flexible and accurate match to an extremely wide range of yoke induct- ' Converkit
ances.... and provides excellent voltage regulation, ample width., and Only $19.70 Suggested List Price
high voltage output. It uses a ferrite core for highest efficiency, cushioned
to reduce 15-Kc acoustic radiation . . . and an arc shield to minimize Handles picture tabes up to 21 inches in size
corona problems. Provided with multiple mounting holes and slots, the and having horizontal-deflection angles up to
RCA-231T1 can be quickly installed in practically all receivers. 66°. Contains high-quality electronic compo-
. . . . .. nents—an RCA-211D2 “Anastigmatic”
Now, for the first time, you can simplify your stockmg and servicing Deflecting Yoke and an RCA-231T1 Hori-
problems, with the new RCA-231T1 transformer for receivers using iso- zontal-Deflection-Output and High-Voltage
lated-secondary-type transformers. Save yourself time and trouble . .. get Transformer.

a supply of 231T1’s from your RCA Parts Distributor today.

See your local RCA Parts Distributor for ’Original’’ RCA TV Components.

tmks. ®
RADIO CORPORATION of AMERICA
ELECTRONIC COMPONENTS HARRISON, N. J.

SEPTEMBER, 1952
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New ign

don't throw it away. ..

weak picture fubes can be saved!

RE)

Model “C*

use a

Picture Tube
VENAT(

¢/ Simple Plug-in Unit

' Permanent Hook-up

¢/ No Exposed Wires

¢/ Usable on All Size Tubes
' Automatically Operated
¢/ Only ,£79 Dealer Net

“] Available at Local Jobbers

LABORATORIES, INC.

Whitehall Building
Far Rockaway, New York

New! Up-to-date!

TELEVISION
SERVICING|;

by Walter H. Buchsbaum

Get this brand new, complete
handbook for sure-fire working
knowledge of TV installation,

maintenance and troubleshoot-
340 pages ing, Tells you step-by-step pro-
LDHLIstrstiony cedures for audio [F alignment,
video IF alignment, aligning
]‘ RF amplifiers, mixers, oscil-
lators, ete. All possible defects
classified for ready reference,
thoroughly analyzed to show
what is wrong and why . . .
and what to do to correct the
defect. No mathematical knowl-
edge needed! Practical, author-
itative, up-to-the minute, the
perfect handbook for set own-
ers, trainees, and repairmen.

USE IT 10 DAYS FREE

Symptoms of de-

fective operation
easily recognized.
quickly corrected
by illustratiens.
diagrams and how-
to-do-1t facts in
this new book.

Coupon_below brings you ““Television Servicing™
on FREE trial for 10 days, without obligation.

Mail it NOW
LI LRI R L LT )]
: PRENTICE-HALL, inc., Dept. M-RE-952 :
g 70 Fitth Ave., New York 11, N. Y, ]
B Send me, for 10 DAYS' FREE TRIAL, ‘‘Television B
@ Servicing.”' I wlll return it in ten days and pay noth- §
@ ing—or keep it and send $1.35 down (plus postage) g
g and $2 monthly for 2 months. .
1 ]
8 NAME........coever oune eteeeeu e, PP ]
| ] n
g ADDRESS. ... iiiiieeinnenns [ |
)
BCITY. BTATE...........
'] SAVE! Send $5.3% with this coupon, [ ]
1 and we'll pay postage and packing.

Crystal Headphones (Brush) . . 50.000_a_ imped.
With ad,ust. band & tipped cord. ............ $4.95
Sound-Power Phone-Mike Units . . operate 1o
250 ft, using only 2 cond. wire. .ea. $1.,9% 2
Metal Utility Can
Mois-

(47"x37x17.
ture-proof, snap-lid.
For: HARDWARE,
eotone SM. COMPONENTS—
10¢ 12/1.00
.......... 69
Plunger Solenoid (11/2~x1,/2 0.0
S/s travel . .......... ea. 89¢
5” C.R. Tube Front Bezel
S” Scope Visor . . leather:
Radio Mardware Treasure . FULL LB.

20 Ft. Speaker Ext. Cord . . tip-lug
AC

........ 89¢
ARC-S P.A. Xmtr Coﬂ (2#7250) . 7
DPynamic Headset & Hand Mike (,x:l() MkII)
Press-to-talk, BRAND NEW
HB-7 Headbands .
Used surplus .
NE-48 Neon Bulbs
| 1! TUBE CLEARANCE SALE!!
0 DAY GUARANTEE!

l Standard brands: unsealed cartons— '
=24, 26, 27, 34. 39, 41, 42, 46, 55, 36,

I B8O, 85, B9 OrBK7.........0.. ... ... 25¢ I
z1H4, 1H6, 1J6, 6B7, 6G5, 65D7, 6SHT or

I 8r7 39¢ l
#7771, 78 1L4 5Y4, 6F6, 6J5, 6K8.

| B88A7. 835K7, BC.). 6U7 Or 7B6........... Qe
#1A7, 1LC6. 1LHA4, 2A6. 8A3, BAS, I

L 6B8. 65C7, 7A7, N 7CT, TY4 or 57 §9¢
High Fidelity Crystal Mike . ., hi-imped. Rubber

shock mtd. 134”x14”. Less housing. sx 29
Aluminum Mousing for crystal mike. . . .
Hand Mike Case . . moulded bakelite. . .....
12t Ft. Whip Antenna . . 4 steel screw sect.
3_9MFD -330VAC 0il Condensers.

!!MOTOR SPECIAL!! , |
G. E. MOTOR. 1725RPM,
.Tamp. Dble. 3:” shaft.
0.D.4%"x5%". Shpg. wt.

13 Ibs. ........... ONLY 52‘95

gs (Fafnir) . . O.D, 8

0.D. 857, L.D. 15”7
Cablnet Draw Slides ,
137 (9”7 ext.)—%$2,10 pr.;
184" (12147

161/2"/1211," Hvy. Duty, all-steel. T,
Experimental Tubes . . for Test, Research. ete.
Fil. tested. KIt of 40 asstd. revg. types. ... ..

I STOP![ LOOK!! SAVE!! . . *JUMBO RADIO PARTS §
KIT''. 17 FULL LBS, oF 'EVERYTHING FOR THE

RADIOMAN: COil.S, CONDEN SWITCHES. I
' RESISTORS, CONTROLS, HARDWARE,

WIRE plus MUCH, MUCH, MUCH MORE! s3 95 |
| sheg.” wt. 20 58 A Yy

.00002 to .2mfd.,
200~ GDOV Mlczmold Kit ol 50 asstd.. ....... $1.98
Carbon Resistors . . 145 to 2W. 100 asstd. 1.98
“FACTORV SPEAKER IEPAIHS SINCE 1927"
Min. order $3.00. 209, deposit req. on all C.0.D."
Full remittance with foreign orders. Please add suf-
ficlent postage—excess refunded.

lms RADIO CORP.

1/1TH.P.
110vDC.

Ball Bear

5 silenl.

baH *bearing—
257 (1 $2 H

67 Dey Street
New York 7, N. Y.

the flexible plate will move away.

The new invention (Fig. 3) consists
of a special capacitor with two fixed
plates (A and C), and a single flexible
plate (B). The capacitance BC (C1) is
across the load; capacitance AB (C2)
is part of the oscillator tank (Fig. 4-a).
The oscillator is tuned to frequency P
on the high-frequency side of the reso-
nance curve (Fig. 4-b).

If the load voltage increases for any
reason from its normal value at P to a
new value represented by R, plate B of
the special capacitor will be attracted
toward C. This reduces the capacitance
between B and A (C2) and automatical-
ly retunes the oscillator to the original
frequency P, reducing the output volt-
age. Any drop in load voltage (Q)
bends plate B away from C and closer
to A, increasing C2 and tuning the os-
cillator back toward P.

In one form of the new device mov-
able plate B may be a small vane at-
tached to the pointer of a voltmeter
across the load. The fixed plates A and
C may be mounted on either side of
the normal-output scale reading. Proper
damping of the meter pointer and vane
B will prevent sudden changes and
“hunting”.

—end—

NEW TUBES

Sample quantities of 27-inch rectan-
gular picture tubes are being produced
by RCA and Sylvania for set manufac-
turers working on 1953 models. No
RTMA type numbers have been issued
yet for these tubes. The RCA version
is a metal-shell tube weighing 29
pounds, with aluminized screen and
spherical frosted-Filterglas faceplate.

Sylvania’s (shown above) is all glass,
with a neutral-density gray-filter face
plate. It uses magnetic deflection and
focus, and has no external conductive
coating. Recommended operating condi-
tions for the Sylvania tube are: ultor
voltage—20,000; grid 2 voltage—300;
ion-trap magnet—45 gausses.

Both types are shorter than 21-inch
picture tubes, and have 90-degree de-
flection. Screen size is approximately 18
x 24, with a picture area of about 400
square inches. Basing is standard.

—end—

RADIO-ELECTRONICS
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An average of 8 tubes will fail in a TV receiver
every 6 months.

Read what Bill Schneider writes:

“Due to the highly efficient circuits of today’s TV receivers,
their Vacuum tubes are constantly pressed to their uppre
limits. In order to produce a sharp clear picture these circuits
must function perfectly at all times.

In our service work we find that every 6 months an average
of 8 tubes fall below requirement standards in every TV re-
ceiver, due to use. Hicknk tube testers are the only instru-
ments to contain the dependable completeness of test neces-
sary to accurately pick out below normal tubes. All tubes that
the Hickok testers reject should be replaced to bring the re-
ceiver back to its manufacturer’s standards.

We have continued to stand on the accuracy of our Hickok
533 and 534A shop testers for any tube test, so we decided
to invest in another Hickok to build our income with increased
*house-call” business. We chose the Hickok 605 tube tester
because of its multimeter. For $12.60 more than the standard
Hickok we got a built-in multimeter with a vacuum tube recti-
fier which is better than any other V.O.M. we could buy sep-
arately; even up to $50.00 as it will also measure capacitance.
The complete Hickok 605 cost $167.60. With it we replaced

87

Fairview Radio & TV Service
Fairview Fark 26, Ohio

235 tubes in the first week of part time use. The profit on these
tubes alone covered the cost of the 605 and gave us an addi-
tional small income on top of it. Our new, fast and accurate
service has added many customers by way of recommenda-
tion, as well as a healthy increase in our shop service on more
complete jobs.

As a special note, we have been averaging over 200 tubes 8
week ever since.”

Sincerely, Bill Schneider.

MODEL 605 $167.60
WRITE TODAY FOR COMPLETE INFORMATION

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10531 DUPONT AVENUE

THE STANDARD [~ J QU AL

e CLEVELAND 8, OHIO

TY FOR O VIR 4 0 YTARS

SEPTEMBER, 1952
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With the Technician

88 I

This instrument provides complete

izl

sweep and marker frequencies

Jackson Model TVG-2 Television Generator

Both industrial and service technicians the world over use the Model
TVG-2. Years of experience have proved that Jackson Signal Gen-
erators STAY accurate. Just ask the “ole timer” who owns one.

Continuously variable sweep frequen-
cies over all TV and FM bands . . .
Reversible single response pattern
with base line or double pattern . . .
Adjustable sweep width from 100 KC
thru 18 MC . . . Marker Calibrator
continuously variable from 100 KC
thru 216 MC . . . Separate Crystal
Oscillator for use either as a marker
or calibrator . . . Video Modulation
Jack provides for picture or pattern

S-inch oscilloscope having a vertical
sensitivity of .018 RMS v.p.i. and
band width flat within 1.5 db from
20 cycles thru 4.5 Mc. Linear saw-
tooth sweep oscillator 20 cycles thru
50 KC per second in § steps. A stand-
ard voltage provided for determining
unknown Peak to Peak potentials of
all waveforms. Has reversible ver-
tical polarity and return trace blank-
ing.

modulation . . . Marker Calibrator IF
frequencies all on highly stable funda-
mentals . . . RF Output completely
controllable with variable and step
attenuator . . . Multiple shielding of
attenuators and circuits insures low
leakage . . . Complete Sweep and
Marker Generators in one beautiful
instrument . . . Styled to match the
famous Jackson Model CRO-2
Oscilloscope.

MODEL 655
AUDIO OSCILLATOR

Sine-wave 20 cycles to 200,000 cycles.
Less than 5% harmonic distortion be-
tween 30 cycles and 15,000 cycles.
Frequency calibration accurate within
3% or 1 cycle. Hum leve! down more
than 60 db of maximum power output.
Output impedances of 10, 250, 500,
5000 ohms or Hi Z resistive output.

See your electronics distributors for
more information, or write

JACKSO N ELECTRICAL INSTRUMENT CO.

“Service Engineered"”
Test Equipment

DAYTON 2, OHIO

In Canada:
The Coanadian Marconi Co

www.americanradiohistorv.com

AIMS AND OBJECTIVES
OF A TECHNICIANS' GROUP

We have printed a number of Codes
of Ethics of electronic service associa-
tions. The Statement of Aims below is
considerably broader, since it includes
the objectives as well as the ethical
standards of the organization. It forms
part of the constitution of the San
Diego County Electronic Association:

We, the electronic technicians of San
Diego County, deem it eminently right
that we should organize for the devel-
opment and improvement of our condi-
tions, taking but a fair and just
compensation, commensurate  with
the services rendered, so that equity
may be maintained and the welfare
of our Association be promoted. To
this end the following objectives are
promulgated :

To establish, promote and maintain a
high standard of ethies, integrity, busi-
ness practice, and service among mem-
bers of this association.

To accept as members of this associa-
tion only those people who will pledge
themselves to uphold the standards,
unity, and integrity of this association.
To publicize the ideals and objectives
of this association for the purpose of
inspiring public confidence.

To act as liaison between the public
and members of this association.

To act as arbitrator in eases of public
complaint involving members of this
association.

To encompass a training program
which will ensure the public of fully
qualified technicians.

To assist civic groups and organiza-
tions to the best of our abilities.

To provide adequate apprenticeship
training with proper supervision
within this association.

To ensure the public of a flexible asso-
ciation which can readily modify its
program as circumstances demand.

To foster close co-operation between
members of this association with mutual
support extended to every member.
To provide the public with a source of

Zul‘escA

“Since he discovered that old crystal set
up in the attic, he hasn’t any time for
television!”

RADIO-ELECTRONICS
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S 00
opens up
A NEW BUSINESS

FOR YOU...

TO TURN $4.00 INTO HUNDREDS
The market is wide-open...a ready market...an actual
$70,000,000 Phono-Cartridge Replacement market. Focts
and figures prove it! What an opportunity for you and
every serviceman to get new business, profitable business
you're not getting now!

ELECTRO-VOICE SHOWS YOU HOW... AND PAVES THE WAY
E-V helps you with everything you need to build a money-
making Professional Phono Service business—New Sales
Aid Kit, Manufacturer’s Set Model Replacement Guide,
Dramatic Direct Mail Campaign including Post Cards
and Stuffers, Handbook on Cartridge Sales and Service,
Professional Phono Service Sign, Window and Wall
Streamers, Service Tags, etc. With these sales tools you
can easily turn that $4.00 into HUNDREDS.

The E-V Basic 6 Preferred Type Cartridges enable you
to make over 92% of all curtridge replacements and
give immediate replacement service. Not only that...
every E-V Cartridge now comes like o jewel in a new
golden yellow, self-stacking plastic box. 4

It's the most powerful, most effective merchandising -,
plan ever conceived in the phono service field! -

FREE

Send Now for Bulletin CP-1 g
Gives You the E-V Plan—Tells el ELECTRO-VOICE, INC,
you How to Make $4.00 g 421 CARROLL STREET

-

Open New Business for You. -7 BUCHANAN, MICHIGAN

v d
- ,," Please Rush FREE Bulletin CP-1
-~ ,/,
Cd
~7  NAME
,I

-

421 CARROLL STREET . BUCHANAN, MICHIGAN ,/' ADDRESS
Export: 13 East 40th St., Mew York 16, U.S.A. Cables: Arlab ,’,
. . ' -7y — ZONE STATE
PHONO CARTRIDGES - MICROFHONES « HI-FI SPEAKERS » TV PRODUCTS o
Cd

Lock for the
Golden Yellow
Cartridge Box

»” MY DISTRIBUTOR'S NAME_________

SEPTEMBER, 1952

www.americanradiohistorv.com


www.americanradiohistory.com

20 |-

the
bottom won't
drop out!

The bass response—
weakest feature in most
fine sound systems—

is custom engineered

into Jensen Back-Loading
Folded Horn cabinets.

In this universal design,

a long folded flare path,
expanding on the Hypex*
formula, gives superior
bass response-—even

when placed on a sidewall.
fn a corner, walls act

as extensions of the horn.

Available in mahogany
and blonde for both
15" and 12” speakers.

Ask your jobber or
write for 1020 brochure.

*Trade Mark Registered

Jemen

JENSEN MANUFACTURING COMPANY
DIVISION OF THE MUTER COMPANY

6601 5. LARAMIE aVE, CHICAGO 38, ILLINOIS
1IN CANADA:

COPPER WIRE PROOUCTS, LTD., LICENSEE

With the Technician
reference or guidance for those who
may desire this type of service.

To provide satisfactory policing of the
members of this association.

To provide members of this association
with the means of publie expression.
To provide the members of this asso-
ciation with a means of closer contact
with each other and with all peoples of

| the electronic industry.

SAN DIEGO USES TV
The San Diego County (California)

Electronic Association is using a series !

of spots on the local TV outlet KFMB-
TV. Called “Symbols of Trust,” the
presentation has caused many house-
wives to ask TV technicians for their

credentials when they arrive on neigh- |

borhood repair calls.

The Association has embarked on the
first step of a plan for a program of
contributions of their time and talent
to worthwhile organizations by pre-
senting a television projector to the
San Diego Children’s Convalescent
Hospital.

Regular technical meetings are ex-
pected to keep the members abreast of
new developments in the field. One of
the most recent, held June 25th, was
addressed by Robert Jablonski of Hoff-
man Radio and Television Corporation,
and by James G. Duncan, of KFMB-

| TV, San Diego.

MIAMI PROGRESSES

The latest monthly letter of the
Radio & Television Technicians Guild
of Florida shows great improvement

| over previous issues. Nicely printed on

12 pages of slick paper, it contains con-
siderable advertising and boasts an
advertising manager, Robert Martin.

It starts out with a full-page edi-

torial on u.h.f., and contains a column |

of local news on the distributors and
countermen, as well as a page of loeal
news (“Association Notes”). We learn
that heavy preparations for the annual
picnic were being made at the time of

| writing, and that the last Blood Bank

drive meeting was a great success, due
in no small part to the efforts of C. R.
Gunn. The magazine also welcomes
Bernard Williams as cireulation mana-
ger and Ed Stevens as official
photographer.

TECHNICIAN ELECTROCUTED

Frank Freudinger of Chicago was

| killed by contact with the high-voltage

system of a TV set on which he was
working, reports TISA.

This death of a qualitied technician,
TISA points out, is a particular warn-

ing against the use of fix-it-yourself |

books by the public. If 2 man who knew
exactly what he was doing could get
himself killed, laymen who are not

familiar with the dangers are exposed |

to far greater risk. ‘“‘Pulling the plug”
as advised by the books does not neces-
sarily eliminate the danger. Capacitors
have been known to retain a charge for
six months. And no amount of plug
pulling can eliminate the danger of an
imploding picture tube.

www.americanradiohistorv.com

Today's
Best Buys

TUBES

Top Quality at Terrific Savings
RTMA Guaranteed
IA7GT ....§ .79/6B4 1.50/7G7 1.30
183 .85 6BAG6 .55/ 7H7 .70
L4 .60/6BC5 .56/ 7NT .90
L6 .60/ 6BEG .44/7Q7 .89
ILN5 .95 6BF5 .65 7v7 .. .95
IN23B 3.50 6BF6 .70 7W7 1.25
IN34 69 6BG6G 1.48 12AT6 .40
1 R5 .60 6BH6 .75/ 12A77 .80
1S4 .85 6BJ6 .65 12AU6 .55
185 .80 6BQ6 .94/ (2AL7 .75
174 -85/ 6C4 .60 12AV7 .95
1U4 .60/ 6CB6 .65/ 12AX7 . 75
1U5 50 6CD6G 1.93 12BA6 g .48
1X2A 85 6E5 1.05 12BA7 .80
2D21 [.40/6H6M .70 12BE6_ . .55
2X2 60 6J5M .65 12J5GT .50
3A4 75 616 73/ 12SA7GT .70
3A5 1.25 6K6 .65/ 12SF5M .65
3Q4 55 6K .70 12847 0
3vd .62 6L6GA 1.05 128K7 65
384 . .B0/6N7G .95 128Q7 0
504G 55 654 511 128SN7GT 75
5v4 95 6S7M .85 12SR7 .65
5Y3GT 39 6SA7GT .70/ 14B6 ... .95
523 68C7 1.10 1978 .. .86
6A7 . 1.00| 6S H7 .65/ 25AV5 .95
6AB4 65/6S17 .70 25L6GT .60
6AB5/6N5 1.25 6SK7GT .53/25wW4 .80
6AC7 .85 6SL7GT 65 35L6GT .53
G6AGSH .65 6SN7GT .65/ 35W4 47
6AG7 1.40 65Q7GT .65/3525GT .49
GAHE 1.40 6T8 .86 |41 .85
6AJ5 1.45 6V6GT .60/ 50B5 .53
6AK5 .95 6W4AGT .49 50C5 ... .53
GAKE 1.20 6X4 .45 50L6GT .. .53
GALS .54/ 6X5 .45 59 1.50
6AQ5 .65 6Y6 8575 .85
6AS5 75 7AD7 1.25 89Y 75
6AT 45/7C5 70 9001 1.25
6AUG 65{7C7 85 9002 1.05
6AVE 0|7E7 1.30 9003 1.25
6AX5GT 85\7F7 95 9006 .35
Minimum Order $15.00
IMMEDIATE DELIVERY!
Write for quotations. many other types availahie. 209
Deposit with order, halance C.0.D. All tubes subject
to prior sale. Prices subject to change without notice.
WRITE, WIRE, CALL—TODAY!
We Buy Anything in Electronics—
large or small Quantities!

Nat Adelman

168 Washington St. New York 6, N. Y,
€0, 7-6091

ALL TRIODE % HIGH QUALITY!

AUDIO AMPLIFIER ]

The BROOK will play ar extremely low |
volume, yet retain full naturainess of tone;
of, recreote in your home the full volume of
a symphony, or dance band, clear and
clean. You will heor and FEEL live music
and voices. Fo

7‘” .’&sco |

N

\\. RADIO|

Write for technical dota. bookiet
"Better Listening .

and name of locol dealer  Uept,
BROOK ELECTRONICS, INC.
34 DeHART PLACE, ELIZABETH 2, N.J.
RADIO-ELECTRONICS
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osella product \:4'\1\\
to ta
lus features -
pihe TRIO ROTA
{ in constrve
it is by far

# Two poweiful 24 volt motors-used — one
for each direction of rotation. Each motor
under load only fraction of time — will
not burn out!

# Corrosion resisting, weatherproof housing
of die-cast aluminum for greater strength,
lighter weight, perfect alignment of parts!

# Positive elecrrical stops at ends of 360°
rotation prevent damaging or twisting of
leads!

y” Will support heavy TV arrays —
even in B0 MPH winds!
p# Permanently lubricated with special

grease that functions perfectly in
high and low temperature extremes!

(]

| Stofoyid!

, ..
n addition to Providing
a

ory, the ’ea.

$surance that

9ependable performg will give
in and yeq, "
O’ Weofher!

” Ball-beafing end thrusts on all shafts,
including motorl Main shaft vertical load
carried on large oversized " Qilite” self-

. lubricating bearing!

1 All motors, shafts and gears mounted on a

rugged, one-piece casting for true align-
ment and longer life!

” 11/16" diameter t\ool steel main shaft
and mast holder will withstand 4500 inch
pounds bending moment!

p” Rotator and mast holder fits any pipe
size up to 2" OD!

# Precision built to extremely close toler-
ances!

guarantees each unit to be perfect in every

JDITBEDEJD,IS![ }_mTﬁ‘ae?a“
= (15 )
k| E°RE RO ek L_ FULLY TESTED
_g;_;ﬁ LA RUTIITT T BEFORE
BET AT LR St SHIPMENT
e o o Y'& \g BEOE
Syl L =/ T
SM‘Q 43 e, =T ][I\ mumerccns ey
operation. This, plus an additional torque test

DIRECTION INDICATOR

The TRIO Direction Indicator is housed in a sturdy
plastic cabinet of graceful lines. It is a beautiful
instrument that will blend harmoniously with any
furniture style.

Utmost ease in selecting the desired antenna di-
vection is provided by a new "‘finger tip™ control
that operates at a light touch and the easy-to-
read dial face that clearly and instantly indicates
the exact antenna position.

i@ GRIGGSVILL.E ILLINOIS

detail of assembly.

The TRIO ROTATOR's sound design ond
construction has been proven by three years
extensive field testing under every exireme of
weather.

Company

SEPTEMBER, 1952
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TV SERVICING

is easler than you think

How many times have you asked
yourself this question: “What can I
do to make my servicing job easier?”
Chances are you ask it every time you
get a “stickler” in the shop. But have
you ever stopped to consider that all
your servicing . . . from the real head-
aches to the simplest repair . . . can be
easier than you ever thought possible
if you GET THE COMPLETE
SERVICING INFORMATION ON
A RECEIVER BEFORE YOU
START TO REPAIR IT. Let’s take
a closer look to see why. All servic-
ing data must originally come from
the receiver manufacturer. He made
the product, so he knows all about
it. His information is not based on
a single receiver but on hundreds,
which are sampled. If you are using
this kind of information, servicing is
easy; but if you are using abridged
data — information which does not
originate with the set manufacturer
—you do not have all the data re-
quired to do easy —permanent —pres-
tige-building servicing.

Here’s a typical example: For Stew~
art-Warner model 9122-A the set
manufacturer prepared the equiva-
lent of 35 pages (8V2 x 11”) of serv-
icing data. The complete data is
published in Rider TV Manuals Vol.
8 and in Rider TV Tek-File pack 12.
The reason was that the production
runs covered seven different codings
(from A to G) plus 16 important
changes in the receivers. Some of
these changes were made to elimi-
nate such actions as component res-
onance in the I-F system . . . hori-
zontal sync instability . . . and the
possibility of arcing in the high volt-
age system. Other changes were in
tubes and parts. But a// of the changes
are vitally important to you when
you're faced with a repair on this
Stewart-Warner model. This is only
one case in thousands of why it is
absolutely necessary for you to have
the complete, official, manufacturer-
prepared servicing information for
every set you repair.

There are two ways for you to get
complete, official, factory prepared
servicing information.One way is to
write the set manufacturer directly.
However, this takes time when you

need it most: While the customer’s
set is in the shop. So the easy way is
to buy this data in complete pub-
lished form. This means Rider Serv-
icing Data! For 22 years Rider Serv-
icing information has been the only
publishing source for factory author-
ized and prepared servicing infor-
mation: Exactly as issued by the
manufacturer who made the set . . .
organized into indexed, easy-to-fol-
low style. In Rider Servicing Data
you' get all of the manufacturer’s
troubleshooting test patterns . . .
schematics of all his productions . . .
stage by stage alignment curves. ..
clear, enlarged chassis views . . . the
manufacturer’s circuit changes . . .
circuit explanations . . . voltage data,
disassembly information and much,
much more. For example: Rider Serv-
icing Data has shown scope wave-
forms in TV receivers ever since the
first TV receiver was made!

And Rider Servicing Data now has
these important new features:
manufacturers’ trouble cures and
guaranteed replacement parts list-
ings. The manufacturers’ trouble
cures are standard (3 x 5”) index
cards, called Rider Handies, con-
taining vital manufacturer-issued per-
manent trouble cures plus produc-
tion changes. Each Handy is identi-
fied with a manufacturer and receiver
model. With Rider Handies you save
countless hours of diagnosis and re-
pair time . . . because Handies con-
tain the data you must have to make
permanent repairs on many receivers.
The replacement parts listings are
included in the latest Rider Servicing
Data. All these replacement parts
must meet the physical and electrical
performance ratings of the original
equipment.

To meet your individual require-
ments, Rider TV Servicing Data
comes in two forms. The Manual
form; volumes covering the com-
plete data on receivers manufactured
during a certain period, and Tek-File
form; separate packs containing
complete data for specific models.

The TV Manual form has nine vol-

umes covering more than 4,200 mod-
els of television receivers. Each vol-

www.americanradiohistorv.com

ume has over 2,000 (8%2 x 117)
pages of servicing data with an index
covering the contents of all volumes.
Each volume is attractively bound in
a permanent hard cover. The Manual
form is ideal for shop use and as a
permanent reference.

The Tek-File form now covers more
than 2,200 models. Each Tek-File
pack contains complete data for sev-
eral of the most popular models . . .
the ones you are called to work on
every day. (Contents are clearly
marked on the cover of each pack.)
These models are bound in handy,
standard file folders for easy home
and shop use. In each Tek-File pack
you get a special coupon. 15 of these
coupons plus a small handling charge
entitles you to a permanent, hard-
cover manual binder for Tek-File
shelf use. Or if you prefer, each cou-
pon is worth five cents toward the
purchase of any Rider book. Note:
Get your free Tek-File indexes cover-
ing the contents of all packs at your
jobber’s. If he doesn’t have them,
write us.

For the complete servicing facts on
radio, get Rider Radio Manuals. In
22 volumes Rider Radio Manuals
give you the complete, factory-
authorized, official AM, FM radio
servicing data for receivers manu-
factured over the past 22 years! Plus
complete data on auto radios, record
changers, tuners and recorders.
Everything is organized and indexed
to make radio servicing easy.

DON’T BE SWITCHED

Remember, Rider Manuals and Tek-
Files are the only source for com-
plete published servicing data. If
your jobber doesn’t have them,
DON'T. BE SWITCHED! If he
doesn’t have Rider Manuals, write to
us . . . we'll tell you where to get
them. If he doesn’t have Rider Tek-
Files, write to us . . . we'll fill your
order directly. (Please include your
jobber’'s name.) Why not prove to
yourself that Rider Servicing Data
really makes servicing easy. Try one
Rider TV Tek-File pack at our risk!
Try a pack for the next receiver you
repair . . . if you don’t agree that it
makes your servicing easier than
anything you’ve ever used RETURN
THE PACK TO US WITHIN
SEVEN DAYS AND WE'LL SEND
YOU A FULL REFUND! So act
now . . . you have absolutely nothing
to lose! John F. Rider, Publisher,
Inc., 480 Canal Street, New York
13, N. Y. West Coast Office: 4216+
20 W. Jefferson Blvd., Los Angeles,
California.

RADIO-ELECTRONICS
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With the Technician

TISA EXPELS

The following special bulletin was O
received from the ‘lelevision Installa-
tion Service Association of Chicago:

Please be advised that Central Tele-

vision Service has been expelled by

this association by unanimous vote

at the regular TISA meeting of perfGClly (IQSI»gned

July 2, 1952.

Henceforth, they are to be accorded - nroner servicin
none of the privileges of membership. fO' prope g

A report on the same meeting warns
members against “gimmicks” and “gim- Of all tv and fm
mick advertising” and instructs all
members to clear their ads with the
Executive Board, to the end that plans
and devices that reflect unfavorably on
TV or the TV service industry may be
eliminated.

JOINT PENNSYLVANIA OUTING

The Lackawanna (Pennsylvania) Ra-
dio Technicians Association played host
to the State organization and the Na-
tional Electronic Technicians and Serv-
ice Dealers Association (NETSDA) on
July 20th, with a joint meeting and
clambake at Lilly Lake. A number of
matters vitally affecting the welfare
of electronic technicians was brought
up for discussion, and important deci-
sions were reached on action to pro-
tect the interests of the membership.

TV TECHS QUIT MEETING

Protesting an “unneutral” attitude on
the question of licensing, about 50 serv-
ice technicians and officials of radio
and TV repair concerns walked out of
a Washington, D. C., meeting sponsored
by a local distributor. The meeting, ac-
cording to Norman Selinger, secretary
of the local TV technicians’ organiza-
tion, was supposed to present “strictly
neutral views on the issue of licensing
radio and TV service technicians.” After
the first speaker, the admittedly anti-
licensing Louis B. Calamaras of the
National Electronic Distributors Asso-
ciation, had presented the case against
licensing, local technicians asked for an
opportunity to present the views of pro-
licensing technicians in rebuttal. When
this was denied or delayed, the pro-
licensing technicians left the meeting.

Besides Mr. Calamaras, the meeting
was addressed by John F. Rider and
by Frank Mansfield, research expert of
Sylvania Electric Products, Inc.

recervers

model 479
tv-fm

signal generator

$269 dealer’s net

SIMPSON ELECTRIC COMPANY, 5200 W. KINZIE ST., CHICAGO 44,

—end—
BURTON BROWNE ADVERTISING

Suggested by
Franklin Brown,
Los Angeles, Calif.

EASY TO LEARN CODE

It is easy to learn or increase speed
with ab Instructograph Code 'teacher.
Aftords Lhe guickest and mest prac-
tical method yet developed. For be-
ginners or advanced students. Avail-

uble tapes for beginner's alvhabet 3
to typical messages on all subjects. =
Speed range 5 to 40 WPM. Always (4
ready—no QRM. ]

ENDORSED BY THOUSANDS! ¢

The Instructograph Code Teacher
literally lakes ilhe place of an uper- e o
alor-instructor and enabies anyone to R &L
Jjearn and master code without fur-

Lher istance, T ds of operators  have
<‘aequired ‘he code’’ with the Instructograph System.
Write today for convenient rental and purchase plane.

INSTRUGTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, 1iL

SEPTEMBER, 1952
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New Devices

MOBILE ANTENNA

Brach Manufacturing Corp., 200 Cen-
tral Ave., Newark, N. J., announces a
new high-frequency antenna (No. 475),
covering 152 mc to 162 mc, for automo-
bile communications systems.

The antenna
is designed
for root-top
mounting,
| with o lock-

ing device
which bites in-
to the metal
roof, making
it unnecessary
to scrape the
mounting sur-
faces to es-

-~

tablish o
ground con-
nection.

The antenna
portion is
made of ber-
yllium copper
and is pres-
sure-fitted in-
to a locking
nut. The model
476 shown in
the photo is a side-mount adaptation
of the 475

FIVE-INCH
OSCILLOSCOPE

Hickok Electrical instrument Co.,
10514 Dupont Ave., Cleveland 8.
Ohio, has released the new model 670
5-inch oscitloscope for -“isual alignment
of AM, FM, and TV receivers when used
with a sweep generator. The vertical-
amplifier input impedance is 2.2 meg-
ohms shunted by 30 puf; deflection
sensitivity is .0l volt r.m.s. per inch.
Pulse rise time is 0.6 usec. The horizon-
tal amplifier has a sensitivity of .07 volt
r.m.s. per inch, input impedance of |
megohm shunted by 35 upf, response
from d.c. to 250 ke, pulse rise time 1.2
usec.

When the signal is applied directly
to the deflection piates, vertical and
horizontal sensitivities are 12 and 13
volts r.m.s. per inch respectively, and
input impedances are 3.3 megohms.

The sweep oscillator is variable from
3 to 50,000 cvcles with fixed sweep
frequencies at 30 and 7,875 cycles. The
670 features controls for selecting
negative or positive sync, horizontal
sweep reversal, reversal of vertical de-
flection, Z-axis moduiation, and a
built-in detector for viewing modula-
tion on r.f. signals.

The scope consumes 65 watts from a
[17-volt, &0-cycle a.c. line, weighs 28
pounds, and is housed in a cabinet 9/
inches wide, 124 inches high, and 18
inches deep.

NEW TV ACCESSORIES
Radio Merchandise Sales, Inc., 165
Southern Bivd., New York 59, N, Y.,
announces the development of four
new accessories for television instalta-
tion: a thermal switch, 2-set coupler,
local-distance switch, and a 4-channel
switch.

The model TH-SW thermal switch,
permits avtomatic operation of lamps,
rotor, booster, and similar devices
through the TV receiver. The model 4CS
channel switch will switch four an-
tennas into one receiver, or will oper-
ate any one of four receivers from a
single antenna. The unit is engineered
to reduce the coupling effect between
the antenna in use and those which
are idle. )

The local-distance switch eliminates
the overload which causes either a

RADIO-ELECTRONICS
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LCO

Test Equipment

for Measurements
you can rely on

COMMON

v

Philco Circuit Tester

Model 7005 Dimensions—5%¢ " wide
x 7%’ deep x 3% high.

Battery—Dry cell—*"A”’ size.

Voltage Ranges DC— (20,000 ohms
per volt) 2.5, 10, 50, 250, 1000,
5000 Volts.

Voltage Ranges AC— (1000 ohms per
volt) 2.5, 10, 50, 250, 1000,

5000 Volts.

AF. Output—2.5, 10, 50, 250, 1000.
Volume level— —~12 to +55 db (5
steps).

Resistonce— RX1—12 ohms center
—2000 Full Scale. RX100—1200
ohms center—200,000 Full Scale.
RX10,000—120,000 ohms center—
20 Megs. Full Scale.

Current—100 Microamperes; 10,100,
500 Milliamperes; 10 Amperes.

SEPTEMBER, 1952

ET it right the first time
with precision - built
Philco Test Equipment.
Save time, avoid guessing,
build your reputation for
dependable, thorough ser-
vice work. Choose Philco
instruments, tested and
approved in the famous
Philco Engineering Labora-
tories, for reliable perform-
ance and long-life accuracy.

Philco Circuit Master

Model 7004 Dimensions—53% " wide x 7447
deep x 3%’ high.

Operating Voltage—105-125 Volts; 60
cycles.

Basic Circuit—Balanced difference ampli-
fier. Miniature double triode.

Voltage Ranges (DC)—1.5, 15, 150, 450,
1500 Volts.

Voltage Ranges {AC)—1.5, 15, 150, 450,
1500 Volts. 1.5, 15, 150 Volts. AC—
RMS and peak—compensated to same
frequency response.

Circuit Switch Positions—Off 4 DC Volts,
—DC Volts, RMS Volts, Peak Volts,
Ohms.

Ohms Ranges—Full scale, 100 times
center. RX1—10 ohm center, RX100—
100 ohm center. RX1000—10,000 ochm
center. RX10,000—100,000 ochm center.
RX1 Meg.—10 Megohm center.
Decibels— —20 to +65 on AC Peak.
Reference level 1 Milliwatt, 600 ohms—

zero level.

Internal Resistance—AC Volts (RMS and
Peak), 5 Megohms. DC Volis,
10 Megohms.

External Adjustments— Zero adjust and
ohms adjust.

For Information and Prices-Call Your

PHILCO DISTRIBUTOR

WwWwWwW . americanradiohistorv.com
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buzz in sound, or darkening of the
picture in strong-signal areas. The
switch, model LDS, is inserted in the
antenna circuit. When overload occurs,
the switch is moved to LocaL position
This attenuates the signal and in turn
eliminates the overioad.

The AC-2 2-set coupler permits op-
eration of two sets from single
antenna distributes the signal
enually to both receivers, and there is

.

no limitation as to its location or
length of lines between the coupler
and either set.

NEW SWITCH KITS

The Centralab Division of Globe-
Union, Inc., 900 E. Keefe Ave., Mil-
waukee Wis. announces the avail-

abitity of its newly-revised 414 and 419
witch kits, which consist of the latest

New Devices

switch parts in a 17 ¢ 11-15/16 x 12%-
inch metal cabinet. Kit 414 has |
phenolic switch sections, 31 index

assemblies, and complete hardware

w

consisting of knobs, brackets, tie rods,
spacers and dial plctes.' Kit 419 con-
tains 81 steatite-ceramic switch sec-
tions, 27 index assemblies, and com-
plete hardware. Both switch kits are
described in detail in bulletin 42-138
available from the manufacturer.

CAPACITOR NETWORK

Sangamo Electric Company, Marion,

I1i. has announced development of the

type BTN capacitive network, a multi-

section, metal-encased, hermatically-

sealed paper-dielecwic unit. It pro-

vides a selection of capacitive Pi, Y,
B

or Delta networks. Type BTN can be
provided with minercl oil, pentachlor
diphenyl, or electricci-grade waxes as
impregnants. Units are supplied in

WITH THE

This is a practical home

RECEIVERS,

TRACER. All parts and
structions are

mica condensers,

FREE

RADIO TESTER AND
| sOLpERING iRON

BUILD 15 RADIOS

PROGRESSIVE
RADIO "EDU-KIT"

course! No radio experience is
needed. You start learning a
simple circuit and advance as
quickly as you wish. You build
TRANSMIT-
TERS, AMPLIFIERS, CODE
OSCILLATOR AND SIGNAL.
in-
included and
clearly explained. Nothing extra
to buy — you keep everything.
You can quickly pay for this kit
by repairing radios. The Signal
Tracer alone is worth more than
the small cost of this kit.

USED BY
RADIO SCHOOLS AND
GOVERNMENT AGENCIES!

selenium rectifiers,
solder, wire soldering

radio

The Progressive Radio "Edu-Kit" includes tubes, paper condensers,
variable condensers,
tie strips,
iron, tubing, coils, instruction book, radie
tester, etc.; in brief, everything you need in a practical radio course.

 Yon nisk mothing -- 10 DAY MONEY-BACK GUARANTEE

electrolytic condensers,
chassis, hardware,

ferrous or nonferrous cases. Complete
data available from manufacturer.

PICKERING EQUALIZER

Pickering and Co., Inc., Oceanside,
N. Y., is distributing the new 410 audio
input system {equalizer-preamplifier)
designed to serve as an audio control
center. Three input channels are pro-
vided: two are for high-level audio
signals and one for magnetic type
pickups. The pickup channel provides
40 db gain at 1,000 cycles and 6 db
per octave of bass boost below the low-
frequency turnover. It is self-powered,
operates from a 115-volt a.c. line.
Three a.c. outlets on the rear of the
chassis are controlled by the a.c.
switch on the panel, permitting this
unit to be used as a master control for
other components of the system.

Its design features include:

I. An accurately equalized preampli-
fier for all magnetic pickups.

2. A 3-position record compensator
which correctly matches the charac-
teristics of popular types of record-
ings.

. Step-type low-frequency control hav-
ing 5 positions of bass boost.

. Step-type high-frequency control
having 4 positions of high-frequency
rolloff and one position of high-fre-
quency boost.

. Minimum intermodulation and har-

monic distortion.

. Extremely low noise and hum level.

Compact in the vertical plane for

easy mounting in any cabinet.

. All electrical outlets and connec

F

® wo wu»

tions as well as the vacuum tubes are
located on the rear of the chassis

9. Cathode-follower output allows the
main amplifier and speaker system
to be located for best acoustic per-
formance, at distances as great as
100 feet from the control center.

12-ELEMENT TV YAGI

The LaPointe Plascomold Corp.,
Rockville, Conn., announces its new
Vee-D-X Long Long John |2-element,
single-channel series of TV antennas.
The antennas feature ruggedized con-
struction with V-shaped boom braces
and reinforced element stampings, full
é-mc bandwidth, and high front-to-
back ratio.

WATERTIGHT
FUSE POSTS

Littelfuse, Inc., 1865 Miner St. Des
Plaines, Ill., announces a new water-
tight fuse-extractor post for 3AG, 4AG,
and 5AG fuses. Molded of black bake-
lite, leakage is prevented by inserting
body contacts at the time of molding.

Rubber rings seal the front panel and
the knob seats squarely in the shell.
One-piece terminals and welded ioints
reduce voltage drop. Ease of extrac-
tion is insured by a leaf-spring grip
on the fuse. There is no danger of
shock while removing the fuse from the
post by hand.

tube sockets,

Radio & T.V. Trouble-
shooting Guide sent
when you ask for
complete  informa-
tion OR rush us your
order and you get
FREE Code Oscilla-
tor Key [value $2.95)
in addition to Radio
& T.V. Trouble-
shooting Guide,
Write todayl

POSTAGE PREPAID ON CASH
ORDERS — C.O0.D. ORDERS
ACCEPTED IN
US.A.

COMPLETE

PROGRESSIVE ELECTRONICS CO.
- JJIEEE -:- BROOKLYN 11, NEW YORK

497 UNION AVE.
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m A Fropevfy seleated RMS aunteuna help@ you do...

O@ 0000

7D THE BEST JOB IN YOUR AREA

HOW TO SELECT THE PROPER RMS ANTENNA
FOR YOUR PARTICULAR INSTALLATION

® up to 60 miles — FA-2, CYA-500,
STY (5 element yagil

T &

Ex—m—e up fo 85 miles — FA-4, CVA2:500

il

{§
yov *

sE® - JO0%E
w
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REDI-RIG
RMS Model FA-Y

o Completely preassembled — no loose parts
or hardware.

o Exceptionally flat response across entire tv

band.
o %" dowel-reinforced aluminum elements.

e Plus six other distinctive mechapical and
structural advantages!

FRINGELEADER END-FIRED ARRAY
RMS Model CVA-500

e Completely preassembled.
o High gain on all channels.

o %" dowel-reinforced aluminum elements with
unique double U-bolt attachment to the mast.

T S R RS AR
> SUPER STEEL-BRACED
: YAGIS

e Cut for specific channel — one of the highest
gain antennas in use today.

e Steel brace assures permanent orientation,

» Deluxe construction and engineering fea-
tures — the fastest installing long boom yagi
on the market!

2016 BRONXDALE AYENUE = NEW YORK 60, N. Y,

WwWwWwW . americanradiohistorv.com


www.americanradiohistory.com

New Devices

9u|. S

Announcing Radio Receptor's
&R NIEW Tange o

Keynoting sound design features and simplicity
in construction, the new Radio Receptor Germa-
nium Diodes will give a maximum of trouble-free
gptgratlon even under the most adverse con-
itions,

Normally in diodes such as these, one side
of the germanium wafer is plated so that it may
be soldered to the base . . . but Radio Receptor’s
improved production methods make it possible
to omit plating, thus eliminating possible flaking
and improving quality.

The distinctive tapered shape of the glass-filled
phenolic cartridge body indicates the direction
of current flow, while the hexagon form assures
ease of handling — prevents rolling, especially
when the leads are cut off to permit mounting
the diode in clips.

Submit your germanium diode application prob-
lems to us. . . . wWe’'ll be glad to make recom-
mendations without obligation!

current
flow

Germanium Transistors are coming!
... WATCH FOR OUR ANNOUNCEMENT SOON

RADIO RECEPTOR COMPANY. Ine.

SELETRON & GERMANIUM DIVISION

T ®RP

Soles Deportment: 251 West 19th 51, « New York 11

ACTUAL $128

Sinca 1922 in Radio and Efectronics

1952

w2, 630-DX CHASSIS

FREE Channel Strips for UHF in locales where UHF

is transmitted this year!

- ADVANCED DESIGN INCLUDES NEW
CASCODE TUNER—30 TUBES—FOR
16” to 24” PICTURE TUBE

Save Many Dollars for this. The Fin-
est Chassis Available At Any Price.
For long range and best reception up
to 200 miles without a booster. this
new, advanced 630-DX Chassis gives
3-times normal reception. Special ex-
tra-high-gain standard coil tuner gives
greater sensitivity, top performance on
any channel; aligned & tested for 5
hours: molded condensers: 4 microvolts
sensitivity; FM sound system; horizontal
& linear lock and is directly adaptable
tor color and UHF. Don't wait for color
or UMF—Buy now and use this same
T chassis.

' g Can’ for Quality—Can't be beat for Pricel

s] 3950 F;d:é::"' Rc:d"A' Gb:ne'eoc:lfiegt’i—:?:éizry Wirede. ree:dv to p:ay.
CRT)

UNIVERSAL MOUNTING BRACKETS ............... .$5.95

Complete with 127 speaker, hardware and knobs.
FREE: New Trouble Shooting book with every chassis!

Table model cabinets for
New these chassis. Mode! [00:
Re_duced Original list: $79.95.
Prices Now! 538-50

Full Year Guarantee—Non-glare—Black Face—

Model 200 C 10rig-
Brand New—Standard Bronds—Sealed Cartons Nt L]

inal list:
$99.95. Now! 45‘50

10BP4Round Glass $19.95] 16KP4 Rect. Glass $24.95 W
12LP4Round Glass  22.95| 17BP4Rect. Glass  23.95 B(';"“"L"-L‘;‘“”’-
{4BP4Rect. Gloss  23.95| I9AP4Round Metal 33.95 | 300 OHM LEAD-IN

eavy duty—

Best quality
100 ft. hank..$1.95
1,000 4. spool..17.95
NOW! Write for FREE
Catatog including new
complete line of tubes,
parts, accessories for
radio & TV, plus test

instruments.
MINIMUM GRBEN: $5.00.255,
deposit with order, balance
C.0.D. Include postage with
order, All merchandise subject
to prior sale, F.0.B. New York

City. Prices subject to change
without notice.

100 Park Ploce, Dept. E-9, New York 7, N. Y., COrtlandt 7-6195

16AP4Round Metal 36.95] 20CP4Rect. Glass  34.95
16GP4Round Metal 28.95]| 21EP4 Rect. Cyl. face 36.95
164P4Round Glass 32.95| 24AP4Round Metal 63.95
Never Before have we been able to sell these
tubes at such low prices—order now while supply
lasts!

Our Lowest Price Ever For this Great New

EQUALIZER PREAMP

The Radio Craftsmen, Inc., 4401 N.
Ravenswood Ave., Chicago 40, |Ill.,
have added the model 300 equalizer-
preamplifier to their line of high-
fidelity audio equipment. The unit is
designed to control the response of an
amplifier when fed from a tuner, micro-
phone, or phonograph pickup.

The unit has five main contfols: a
selector switch with positions for stand-
ard and LP pickups, microphone, and
three high-level inputs. (Input imped-
ance of the high-level channels is
500,000 ohms, and | megohm for the
microphone channel. The impedance of
the phono channel is matched to the
cartridge.) Separate bass and treble
controls are continuously variable to
provide up to lé-db boost or attenua-
tion. The power on-off switch controls
the built-in power supply and asso-
ciated units which may be plugged

into the power receptacle at the rear.
It has a volume-compensated loudness

k.

control.
Secondary conj{rols are: Low-fre-
quency equalization lever with turn-

over positions marked LP, 300, and 500
cycles. High-frequency equalization
lever which provide droops of minus 4,
8, 12, and 16 db af opproximateiy
10,000 cycles. Low-range lever with five
filter positions for reducing hum and
motor rumble. High-range lever with
five positions for reducing hiss and rec-
ord scratch. Loudness-volume lever
which allows the use of a conventional
volume  control  without  loudness
compensation,

The unit uses one 12AV6 and four
12AX7's in a circuit which includes a
dual-triode phono preamplifier with
selective feedback for equalization,
two cathode-follower-driven grounded-
grid amplifiers for tone compensation,
and two cathode followers for inpuft
and output of the common high-level
channel. Maximum gain is 26 db in the
high-level channel and 58 db for phono
and microphone.

PAPER CAPACITORS

Pyramid Electric Co., 1445 Hudson
Blvd,, North Bergen, N. J., is produc-
ing o new type of molded tubular
paper capacitor. Imps, as the new
units are called, are molded of thermo-
setting plastic which resists moisture
and operates at temperatures ranging
from —40° C. to 4100° C.

Each section is noninductively wound,
and is available in capacitance values
ranging from .00025 ta 0.5 uf in 200-
and 400-volt ratings, and from .00025
to 0.25 nf in 600-vo!t ratings. Complete
data is available on your own letfer-
head request from the manufacturer.

ALL-CHANNEL
ANTENNA

The Gonset Co., 801 So. Main St.. Bur-
bank, Calif., is producing an all-chan-
nel v.h.f. antenna, the Gonset Rocket,
which functions as a resonant unterm
nated rhombic antenna on the high
channels and a folded dipole with re-
flector on the low channels. By making

|

the legs three Qquarter-wavelengths
long on the high channels, a good
front-to-back ratio is obtained without
a terminating resistor. The company
claims the impedance match to 300
ohms is better than if o terminating
resistor were employed.

On the low channels the functioning
and performance are comparable to
those of a conventional folded dipole.
Gain and front-to-back ratio on the
low channels are improved by a para-
sitic reflector. The antenna is assembled
to speed installation time and prevent
the loss of loose hardware. For fringe-
area applications where more gain is
needed, two- and four-bay stacking
harnesses are available as extras.

TV WALL-THRU
Mosley Electronics, 2125 Lackland Rd.,
Overland 14, Mo., announced a new
weatherproof TV or FM lead-in wall
entrance that can be instailed in any
wall up to 13 inches thick. The Mosley
Wall-Thru unit consists of precision-
molded polystyrene inside and outside
wall plates combined with a l4-inch
extruded polystyrene tube, 3 of an
inch outside diameter. Both wall plates
accommodate either standard flat
300-ohm transmission line or RG-59/U
coaxial cable and are readily adapted
for use with tubular type 300-ohm line.

A universal TV lead-in socket may be
mounted directly on the inside plate if
desired, providing a solderless low-

loss plug-in connection of TV set to
lead-in when used with a matching
transmission line plug. The Wall-Thru
is available separately or may be pur-
chased complete with socket and
mating plug.

TEST LEADS

Insuline Corp. of America, 36-02 35th
Ave., Long lIsland City, . Y., an-

nounces two new test leads designed to
fit the RCA vacvum-tube voltmeter and
others equipped with screw-on micro-
phone type connectors. The No, 316
contains an isolating resistor in its
probe and is intended for d.c. meas-
urements; the No. 317 is o straight-
through lead for utility cpplications,
Each is & feet long, made of heavy,
shielded wire. Handles are insulated.

YAGI ANTENNA

Channel Master Corp., Eilenville, N.Y.,
enters the low-priced Yagi field with

its Challenger 5-element Yagi antenna,
series 550, Over 7 db gain is claimed
on the single bay which matches 300-
ohm line, and has a 5-1 front-to-back
ratio, Noise interference is minimized.
A transformer-type folded dipole made
in one single assembly is built into the
antenna. The director and reflectors,
made of reinforced aluminum, are
completely preassembled, and the |-
inch cross-arm has plugged ends.
—end—

‘All specifications given on these pages are from manufacturers' dota.
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New Patents

IMPROVED PHOTOMULTIPLIER
Patent No. 2,594,703
Louis F. Wouters, Oakland, Calif.

(Assigned to United States of America as
represented by the U. S. Atomic Energy

Commission

This invention greatly increnses the amplifica
tion of a photomultiplier tube rking the
tube at higher-than-normal Power is
applied intermittently so the tube over-
load. Although the peak voltas a ih, the
average power input is kept bel he maximum
limit.

The photomultiplier is sho as V1. It may be
type 931-A which has a eathode ynodes (sec
ondary-emission electrodes), an anode. With
constant input, the maximum limit for the tube
is less than 1.250 volts. With th ve can
use as much us 2,000 volts. | through
capacitor C
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V2 is a triode puised by a squa a reneri-
or which alternately hlocks a bloe the
tube. When V2 is cut off, C charges to 2,000 volts.
At completion of ithe chirge, no currer an flow
through the V oltuge divider. Therefore the
cathode of this tube has the same potential as
the other elements and the tube 3 operate.
With V2 condueting, one end of C etfectively
grounded. Thus the eapacitor oltage (2,000

olts) is placed across V1. Ench ode now re-
ceives about 250 volts more than the preceding
dynide. The phototube operates a fliciency.
the tube cannot overheat, howe ice Vi
blocks azain and removes the i v

The tigure shows a typical applicat for this
circuit. A scintillation erystal i ho eceiving

radiation. The light flashes are converted to elee-
tron-emission pulses by the photocathode. While
V2 is cut off these electrons return to the cathode.
When a positive square wave from the generator
overcomes the cutoff bias, V 1ets and
grounds the positive end of C. Elect frc the
photocathode are drawn to dynode 1 und displace
a lnrge number of secondary electro These, in
turn, are attracted to dynode here they dis-
place approximately double their ow imber.
Current multiplication at each dynode is propor-
tional to the applied voltage.

The greatly-amplified output signal between
the last (ninth) dynode and the photomulti-
plier anode is applied across the vertical de-
flecting plates of a cathode-ray oscilloscope.

SEPTEMBER, 1952

Harry M. Neben,

caief of Amphenol’s Electrical Testinz Laboratory

recommends

o)

RADIOS

K 1 28 3bend  Eroc'ric and/or baMery

TELEYISION

AC/DZ Owera-ion

i
T | TEST INSTRUMENTS

Write for FREE Catalog

S | ARK AY —Radio sits, Inc. S

120 Cedor St., New Yorl 6, N. Y.

medel 303 Vacuum Tube Volr-Qhmmeter

32875 DEALER'S NET
SEINFSON ELECTRIC COIPANY
L W, KINZIE 3J.

TROAGO 44

€0 .9NBUS 1172

U ON BROWRE SOVERTISING

WANTED

STEVENS COILWINDER (OR SIMILAR])
UNIVERSAL TYPE for R.F. ccils. Also Boon-
ton or Marcom 'Q" Meter. Advise age
model number ond condition

WALTER L. SCHOTT CO.
3225 Expesition Place. Los Ange es 18, California

PEN-OSCIL-LITE

Extremely convenient iest wscudacor (cr all radlo
servicing, alignment e Small a3 a pen ¢ Self
powered ¢ Range trom 7w crvcies audio Lo over
600 megacycles u.h.f. & QuipLt Crom sero to 135
v. ¢ Low in cost o U=ed by Eignal Corps
e Write for informatice.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buftalo 9, N. Y.

2sether Outstandisg Jobber

Wl BIGGINS & SHEER

6 Raymerc Avenuve
Porughkeepsim: Yew York

3 eos ol 17 KITS
E’Da 3 INSTRUMENTS
21am ? LI

ia stoek!
See € CC oc on Page

vivm it $3198
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100 |
TAK

OUT OF PORTABLE RECORDING

ES THE "PORTERING"

Size: 11% x 8% x
5% in.

°
Weight, including
batteries: 10 lbs.

°

Net Price: $225

N

=
N

Cat. No. 625
List Price $1.95

Cat. No. 625-PK WALL.
THRU, complete with MOS-
LEY Universal TV Lead-In
Socket and Plug.

List Price $3.00

Battery-Operated Spring-Motor
PORTABLE TAPE RECORDER

Field recording can now be made with as little effort
as studio or home recording. Light and compact, the
tiny Magnemite is the first completely portable tape
recorder! Earphone monitoring and playback facili-
ties built in. Powered by self-contained dry flash-
light batteries that last 100 operating hours. Four
models are available for any speech or music
recording requirement, including a model designed

to NAB recording standards.
*Trade Mark Reg.

Wrife for complete liferature, specifications and direct factory prices

AMPlIFIER CORP. of AMERICA -
-—

EW! MOSLEY WALL-THRU

398-2 Broadway - New York 13, N.Y.

For TV, FM and Amateur Transmission Line
® Fits Any Wall Up To 13" Thick!
® Completely Weather-Proof!

® For Standard Flat 300 Ohm Line or RG-59/U Co-ax
Cable!

® MOSLEY Lead-In Socket Can Be Mounted Direct To
Inside Plate!

® Precision Molded Polystyrene End Plates!
® Easily, Quickly Installed!

MOSLEY ELECTRONICS

2125 Lackland Road

Overland, Missouri

REDUCING FACSIMILE
DISTORT!ON

Patent No. 2,587,617
Frank A. Hester, New York, N. Y.
{Assigned to Faximile, Inc.)

This circuit reduces distortion in facsimile
signals. Much of the distortion is determined by
the scanning aperture area. A small aperture
means more lines per inch and relatively low
distortion. Unfortunately, it also increases scan-
ning time and requires greater bandwidth, so
compromise is necessary.

SCANNES}—F
\l

SCANNED LINE

WHITE

AY
\
AY
\
\
. 0
V

VOLVAGE —=

<

TIME —>

5

This new circuit is especially effective when
transmitted images are contrasty (like black-
and-white printed matter). When a scanned
image changes abruptly from white to black, or
vice versa, the corresponding voltage output
should be a perfect square wave. This is impos-
sible with an aperture of finite area. The actual
voltage rises gradually from zero to maximum
when the image goes suddenly from white to
black. The voltage drops gradually to zero when
the image goes from black to white.

The new basic circuit is shown at a in the
firure. The normal facsimile signal feeds V2 di-
rectly. Differentiated output feeds V1 as shown.
In b the dotted line shows how the V2 signal
varies as the aperture scans first white, then
black, then white again. The differentiated V1
signal provides a peak which overshoots in the
positive direction during a voltage rise. The
peak overshoots in the negative direction during
a fall in voltage. (See full line in b.) R deter-
mines the steepness of voltage rise and fall.

The output is limited to a maximum value E
and it cannot drop below zero. Therefore the
overshoots do not appear in the output. However,
the combined output from V1 and V2 does ap-
proximate a square wave.
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TIMING CIRCUIT
Patent No. 2,590,302
Clarence T. Evans, Wauwatosa, Wis.
(Assigned to Cutler-Hammer, Inc.)

This timer is suitable for use with electro-
lytic capacitors. Operated from the a.c. line, it
is both efficient and reliable.

An E-shaped relay core is shown. The relay
armature A1-A2 is pivoted on the center arm of
the E. Because of its construction, one portion
of the armature, either Al or A2, touches the
relay core and the other is pulled away. In the
normal position shown here, A2 is attracted and
Al is pulled away, opening contacts K.

L <

AC SOURCE +T¢ 27T+
+ )

—— N AI

ul T2 [of
A A A

S._j

The center-tapped or “closing"” coil L1-L2 tends
to attract Al. The lower or ‘lockout” winding
tends to attract A2. Each coil of the closing
winding has more turns and greater magnetic
force than the lockout coil L3.

When the timer is first connected to the line,
rectified current flows through rectifier X into
the center-tap. Equal currents flow in opposite
directions through L1, L2, and charge electro-
lytic capacitors C1, C2. The armature remains in
its normal position as shown because the electro-
magnetic fields of L1 and L2 buck each other.
When the charge is complete, the current ceases.

The timing interval begins with closure of SW.
C2 begins to discharge through L3. As the volt-
age across C2 drops, it permits current to flow
through L2 and L3. The magnetic force due to
L2 increases with time until it is sufficient to
draw Al to the core, and the contacts K are
closed. This ends the timing interval.

THYRATRON VOLTMETER

Patent No. 2,591,511
Alfred Gordon Clarke, Slough, England
(Assigned to Ronald Trist & Co., Ltd.)
Here is a circuit we seldom see: a gas-tube
voltmeter. A thyratron is often used as a switch,
for '“on’’ and ‘““off”” applications. This inventor
uses one of the cold-cathode type to measure d.c.
The thyratron is rugged and requires no filament
supply. In this circuit, there is negligible drain

from the source.
LSMEG  0-13uA SW
+

When SW is closed, the power supply charges
Cl. The capacitor voltage rises u-til the tube
fires. Then Cl discharges through the tube. The
voltage of the capacitor drops until it is too low
(about 110 volts) to support conduction. After
the tube is extinguished, Cl charges again. This
cycle recurs about 6 times a second. The voltage
at point A rises and falls periodically. The peak
varies with grid bias. With zero input, the tube
fires at slightly above 110 volts. With a bias of
about 50 volts, the plate potential may have to
go as high as 160 volts to fire the tube.

The voltage fluctuations between A and B are
smoothed by filter capacitor C2. The average
value is measured by a sensitive microammeter.
The rectifier permits C2 to charge rapidly but
prevents it from discharging except through the
meter.

With zero input to this voltmeter, the potential
at A will vary little from that at B. The meter
will not deflect. With a large negative input, C1
can charge to a high voltage before the tube fires.
This high peak at A will show up as a large
meter deflection. The voltmeter can measure up
to 50 volts.

The large grid resistor protects the tube and
the signal source.

SEPTEMBER, 1952

*REGISTERED
TRADE MARK

3 616 REASINS WHY

is your logical
ANTENNA
CHOICE!

TELREX “FISHBONE” WITH TEN WORKING
ELEMENTS GUARANTEED TO
OUTPERFORM ANY YAGI AN.
TENNA! Recommended for superior
e " reception in suburban and outlying
@ : areas, the “Fishbone’ is constructed for
lasting, trouble-free installations.

“BAT WING"” the finest top-

of-set antenna made RE-
QUIRES NO TUNING,
PRUNING OR ADJUST- S -
MENTS! Outperforms any @ O

other indoor type and fea-
tures modern, rich styling to harmonize with finest furnishings.

%

UNIVERSAL SERIES “"CONICAL-V-BEAMS"

WITH HI-V.REFLECTOR AVAIL-
ABLE NOW CUSTOMIZED FOR
YOUR OWN RECEPTION AREA!
These famous-for-superior-performance
antennas are supplied to your dis-
tributor custom-cut for best reception
in your particular location.

NOW! THE DUAL-DRIVEN FISHBONE JR.

FOR ALL VHF CHANNELS — New six element TV series.
Extremely high forward gain and front to back ratio exceeds
most 8 element beams — compares favorably with many 10
element antennas. Supplied to distributors custom cut.

e B

iH
i

“CONICAL-V-BEAMS” are covered by Patent No. 23,346
CANADIAN and FOREIGN PATENTS PENDING

AMERICA'S
OUTSTANDING
TELEVISION
BEAM

ASBURY PARK 9 ,-N. J.

CONICAL-V-BEAMS

So You Want To Be A Writer!

That idea you may have for writing a technical book is
absolutely no good unless you do something about it.
If you're dying to reveal alryou know about TV; if you
feel the world is wasted without your words on servicing,
or if you nurture a secret ambition to out-theorize all the
books on TV theory, then start your writing career by
writing to us. Just send us a letter outlining your ideas.
Our reply will contain a copy of our author's guide and
details of royalty payments.

Book Dept.
RADCRAFT PUBLICATIONS, INC.

25 West Broadway
New York 7, N. Y.

www . americanradiohistorv.com
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FOR ELECTRONIC COMPONENTS

We offer immediate delivery from our vast
stock of more than 25,000 items—all
standard make, carefully inspected and
fully guaranteed. Our prices are below
market.

Always Check Wells’ Stock First!

Quotations and quantities available will
be given immediately upon request.

ADEL CLAMPS
ANTENNAS
Insulators, Mast Sections
BINDING POSTS
o' " sowess
\EZ©/ CABLE ASSEMBLIES
CHOKES
COIiLs
CONDENSERS
Oil Filled, Bathtub, Hearing Aid, Transmitting
Micas, Silver Micas, Ceramic, Variable, Trimmer
CRYSTALS
DYNAMOTORS & BRUSHES
FILTERS
FUSES & MOUNTINGS
GENERATORS
GROUND RODS
HEADSETS
IF COILS
JACKS
JACK BOXES
KEYS, Telegraph
KNOBS
LAMPS
LORD MOUNTS
LUGS
MOTORS & BRUSHES
PLUGS
RECTIFIERS
Selenium, Copper Oxide, Meter, Diode
RESISTORS—A!! Types
SELSYNS
SOCKETS
SWITCHES
Aircraft, Micro, Switchettes, Toggle
TIMERS
TUBING—Flexible
TUNING SHAFTS
TRANSFORMERS —AIl Types
VIBRATORS
WALKIE TALKIES

Available Now!

A complete signal corps stock number
listing of items in our stock. Write for list-
ing No. $G-200. (For governmentagencies
and contractors only.)

Manufacturers and distributors—write for
Radio-Electronics Catalog No. H 501.

Write, Wire, Phone Your Requirements

all phones: SEeIey 8-4143

833 W. CHICAGO AVE., DEPT. Y, CHICAGO 22, ILL.

KINESCOPE FOCUS SUPPLY
Patent No. 2,588,652
Morris D. Nelson, Bronx, N. Y.

(Assigned to Radio Corporation of America)

The voltage supply for electrostatic focusing
poses a problem. It may be obtained by a potenti-
ometer across the kinescope h.v. source, but the
potentiometer must impose only slight drain and
must be well insulated. This invention solves the
problem. It requires only a high-voltage rectifier
tube and few other parts.

_‘]l=lwr
FOCUS ANODE
HORIZ LIN CONT o L s00upt
T
/31t /6KV -

A capacitive voltage divider is connected across
part of the horizontal output transformer. The
peaXk voltage between point P and ground may be
6 kv. The divider is made up of a variable capaci-
tor. C, and the internal capacitance of rectifier
V. The latter is shown dotted. When C is set to
1 puf, the output rectified d.c. is 8 kv. When it is
set to 1/3 puf, the output will rise to 4.5 kv.
After filtering, the voltage is fed to the electro-
static focus anode.

LOW DISTORTION CATHODE
FOLLOWER
Patent No. 2,592,193
Norman B. Saunders, Cambridge, Mass.
{Assigned to United States of America, as
represented by the Secretary of War)

Cathode followers are known for low distortion.
Under special cond:.tions, distortion may be held
as low as .01%. For such extra-low distortion,
the follower d.c. plate current and the d.c. poten-
tial between cathode and plate must be constant.
This circuit meets both these requirements.

i

T

J BIAS ADJ
g
I /1
ES -
- T\‘ y
FILTER FOR BIAS SUPPLY

V1 is the cathode follower. Its output voitage
appears across the output terminals. V2 is con-
nected as a constant-current pentode to control
the average current flowing through the follower.
Regulator tube VR maintains a constant voltage
between the V1 cathode and the V3 grid.

When a signal is applied to the input terminals,
a signal voltage appears across the impedance
formed by the external load across the output
term.nals paralleled by the plate-to-cathode im-
pedance of V2. Since this impedance is in the
cathode circuit of V1, a cathode-follower, the
voltage on the cathode of V1 tends to follow the
voltage applied to the grid. The voltage-regulator
tube VR maintains a constant potential difference
between the cathode of V1 and the grid of V3,
therefore the signal appearing at the cathode of
V1 is automatically transferred to the grid of V3.

Now, V3 is also & form of cathode follower so
voltage at its cathode follows the voltage on its
grid. Since the voltage between the grid of V3
and the cathode of V1 is constant, the signal
voltages at the cathodes of V1 and V3 are in
phase and nearly equal. The plate-cathode voltage
of V1 remains substantially constant.

—end—
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IT SELLS BEST because
IT PERFORMS BEST

DAVIS SUPER-VISION

ALL-CHANNEL ANTENNA
FOR FRINGE AREA or DX
With ELECTRONIC DIPOLE SEPARATORS

“THE ORIGINAL ANTENNA SOLD WITH
A MONEY-BACK GUARANTEE"

1.EXCELLENT FOR FRINGE AREA and DX
RECEIVING—and broad band receiving with
high gain on all channels—2 through 13.

2. CLEARER PICTURES UP TO 125 MILES OR
MORE—from the station.

3, GHOST PROBLEMS REDUCED or eliminated
due to excellent pattern.

4, PROVIDES 10 DB OR MORE GAIN ON HIGH
CHANNELS where gain is needed most.

5. EXCELLENT FRONT TO BACK RATIO on all
channels. No co-channel interference.

6. MINIMIZES INTERFERENCE: Airplane Flutter
—Diathermy and lgnition—F.M.—Neon
Signs—X-Ray—Industrial—Etc

7. ELIMINATES DOUBLE STACKED ARRAYS, and
out-performs 2 bay yagis on low band and
4 bay yagis on high channels.

8. ONLY ONE TRANSMISSION LINENECESSARY.

9.NO WORRY OVER POSSIBLE CHANNEL
CHANGES on either high or low channels.

10. CAN BE TIPPED WITHOUT TILTING MAST
to take advantage of horizontal wave
lengths.
11. Can be used with ANTENNA ROTOR
AT YOUR JOBBERS, OR WRITE TO:

DAVIS ELECTRONICS 1-18
4313 west Magnotlia Blvd., Burbank, California
ggg‘:ﬂnusn INFORMATION TO ME AS CHECKED

[ Send Free Technical Data on new SUPER-VISION
ANTENNA.

[0 Send Name and Address of NEAREST JOBBER.

Name

Street

City

State

Weite faday Tar "How o
T

with HICKOK YIDED

Hickok Electrical Inslrumn‘r ﬁu.

10814 Dupont Ave., Cleveland, Ohia

YY YV Y Y Y Y YYYYYYYYYYYYYYYTYY]

$3.00 FOR CARTOON IDEAS
RADIO-ELECTRONICS prints several
radio cartoons every month. Readers
are invited to contribute humorous ra-
dio 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.

A A A A AAAMAAALDMAMDAMAMDMMDMMMALM

RADIO-ELECTRONICS
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Zrooke LIFE-SIZE Exition

#630 TV KIT BUILDER - SET OF INSTRUCTIONS

Step by Step Instructions By « « « « « « « WALTER H. BUCHSBAUM
compiled and Edited BY e o eseo0oee00es9s 0+ MORRIS BROOKS

BUILDING YOUR OWN #4630 TV CHASSIS is now simplified with this COMPLETE SET
OF BUILDING & WIRING INSTRUCTIONS. This Edition covers all #630’s, from the authentic
RCA 10” SET to the latest SUPER DE LUXE 31-tube 16” to 24” RECEIVER, with all the added
features. .

EVERYTHING AT A GLANCE on four 25" x 38" LAYOUT CHARTS showing chassis and at on|y
components in actual LIFE-SIZE with easy to follow step by step instructions right alongside

the illustrations. No fumbling from one paper to another. $2 49
°

Popular priced

GUESSWORK IS ELIMINATED by specially prepared SCHEMATIC DIAGRAMS, LOCA-
TION GUIDANCE, CODE CHARTS, ALIGNMENT PROCEDURE and TOP AND BOTTOM
PHOTOGRAPHS OF A COMPLETED CHASSIS (assembled from these instructions) clearly

showing placement of each component. Posfpc"d

INDISPENSABLE for—BUILDING, CONVERTING, MODERNIZING, or even TROUBLE SHOOT-
ING ANY #630 TV RECEIVER!
B L e e o — = — —

#630 STANDARD TV KIT AT LESS THAN $100 -

SPECIAL for SCHOOLS and TECHNICIANS!

THIS OFFER MAKES TV HISTORY . . . never ever so low a
price, never ever such high quality . . . Quality and improve-
ments in components that will enable the finished chassis to
operate 10", 12Y2" and certain 16" picture tubes. « « « This
STANDARD KIT consists of a complete set of parts, similar to
those used in the famous RCA 1630 29-tube chassis, including
all tubes, speaker, resistors in correct 5%, 10%, 20% toler-
ances, the new Cascode tuner and the Brooks LIFE-SIZE Instruc-

only . ... $9378
#630 SUPER DELUXE 31-TUBE TV KIT *119*

NOTHING BETTER AT ANY PRICE!

Operates all 16" to 24" picture tubes « « « Tops for fringe areas « « «
Peak performance for clarity, brilliance, stability and definition « . « Only
This SUPER DELUXE TV KIT consists of a complete set of parts, includ-

ing the basic components of the STANDARD KIT plus added features,
more tubes, doubler components, AGC components, Cascode tuner, $ .44
Cosine 70° deflection yoke, 12" speaker, etc., including the Brooks

LIFE-SIZE Instructions. (less CRT & wire)

7 Purchase of any CABINET & PICTURE TUBE with this super de-
O luxe KIT entitles you to an extra discount of 10% off the total.

BROOKS RADIO & TV CORP., 84 Vesey St., Dept.A, New York 7, N. Y. coricisis

SEPTEMBER, 1952
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CUSTOM-BUILT TV CABINETS & FACTORY = YOU

Feast Your Eyes on Eleven Leaders in STYLE . . « QUALITY . . « PRICE

The VOGUE The MANHATTAN

Most popular table model

and the best valve ever!
H-21% W.287, D-237. Wgt. 48 Ibs.

130.89

VOGUE for 24” or 27" CRT
I-31~, W-277, D-23%. Wgt. 60 Ibs.
$62.54

The STREAMLINER

Unique with center drop panel
that conc:als the tuning knobs.
11-427, W.26", D-24". Wgt. 80 Ibs.

$74.98

The WINDSOR

'Royulsplendour,genuineleofher
inlay, hand tooled in gold.
H-427. W-28", D-247. WEgt. 100 Ibs.

117.46

REVOLVING TV TABLE

519.97

Adds a new joy to TV pleosure.
Ton 22”%25” fits most TVs. Wgt. 23 1bs.

The NEW YORKER

Full door model. Excellent com-
panion-piece to piano in porlor.
11-427, W-267, D-24%. Wgt. 100 Ibs.

596.87

The MAYFAIR

Exquisitely modern, wi'h an ele-
gance of slmpllcny |n styling.

H-407, W-277, D-2 Wat. 85 1hs,

$98.56

STYLED —to blend with all furniture settings and made to fit any and all TV sets.
QUALITY — mastercraft construction, in genuine mchogany or walnut.

PRICED — at wholesale to you, by our controlling interest at the factory.
Prices indicated are for the mahogany or walnut finish with any picture tube cutout from
122" to 21”. All cabinets except the WINDSOR and ORIENTALE are available in the blond
finish at 10% extra. Each cabinet is delivered complete as pictured, everything lincluding
the mask, safety glass, etc.) is all set up ready for the chassis and picture tube to slide
in place and bolt down. Picture tube mounting brackets, backboard, backcup, decals and
instructions ere all included at no extra cost. The knob panel and chassis shelf are either
drilled for the 630 or left blank to fit any other TV set. Each cabinet is carefully
.packed in an air cushioned carton for safe delivery directly from the factory to you.
Wagt. denotes gross shipping weights.

The HOLLYWO0OD

]

Aristocrat of TV, styled to grace the finest
home. Optional with PHONO-DRAWER
and/or BAR (less liquor). Inside front panel

same as cabinet below.
417, W-31", [)-247.  Wgts. 125 to 150 lbs.

(less BAR & PHONO-DRAWER) s] 38.44

Add $19 for PHONO-DRAWER COMBINA-
TION, $46 for BAR (less liquor), 526 for
HOLLYWOOD for 24” or 277 CRT

The TOWN & COUNTRY

Patterned after the populor credenza. Spe-
cially made for the 24 or 27” picture tube.
H-42% W-367, D-247. gts. 100 to 114 Ibs.

109.62

With PHONO-DRAWER (shorter grill).

.$128.62

BROOKS RADIO &TV CORP., 84 Vesey St., Dept. A, New York7,N.Y.

0

www.americanradiohistorv.com

A best seller with all Mfrs. of TV
with a “‘mew look'' in styling.
H-41%, W-257, D-257. Wgt. 56 lbs.

559.37

MANHATTAN for 24" or 27" CRT
148147 W.273

e sss.zz

The PLYMOUTH

The choice of interior decorators,
truly exquisite in every detoil.
H-40". W-Z7~, D-237. Wgt. 82 Ibs.

10548

The ORIENTALE

Work of art. Gold hand painted
flgures on a black lacquer ﬁmsh

B TT R

TELEPHONE
COrtland 7-2389

RADIO-ELECTRONICS
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i 630 SUPER DELUXE 31-TUBE TV CHASSIS

17”
OPERATES ALL ]6 TO 24 PICTURE TUBES COMPLETE READY TO PLAY

Engineered in strict adherence to the genuine
RCA #630, plus added features X * * & %

NOTHING BETTER AT ANY PRICE!

o Standard Cascode Turret Tuner for DX
® Cosine T0° Deflection Yoke for Definition
o Original 630 Synch. Chain for Stability
@ 16.5 KV for Clarity and Brilliance

S ST wouoe Ho10147% D—177

o o shipping welght 72 Ibs,

@ Fast Action Pulse Keyed AGC

@ Large Concert-fone (2”7 PM Speaker

FINEST STAHDARB GUARANTEED PICTURE TUBES

Most desirable 4 sizes—Choice of DUMONT or SHELDON each with one full year guarantee.

105
NATIONALLY KNOWN MFR.
Licensed under RCA patents

Including all tubes, hardware, uni-
versal mounting brackets, etc. and
our special booklet "'Hints For Beiter
Performance on your #630 Re-
ceiver.”” We charge no extras of any
kind. Each set is factory aligned and
tested. All parts are fully guaranteed
for three months.

167"

17" v $29.63

920" . $39.74

21" recr. $44-68

24” Round 569'49

SPECIAL COMBINATION OFFERS - SAVE 10%!

On Any Combined Purchase of a CABINET, CHASSIS and PICTURE TUBE :

PICK any CABINET in the finish to suit your taste. Pick a PICTURE TUBE in the size that you prefer,

include the 7630 SUPER DELUXE TV CHASSIS, add the total selling price and deduct 10%
Terms: F.O.B. New York, send 20% deposit with order, balance on delivery.

BROOKS RADIO &TV CORP., 84 Vesey St., dent. &, New York 7, N.Y.
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BRIGHTEN
YO UR

e NELTE

HANDY BRAID CUTTER

Sound installation men often waste a
lot of time removing the heavy cotton
braid which 1is usually used around
multiconductor intercom ecables. 1 find
that T can do the job in half the usual
time with the little tool shown in the
drawing.

FISH HOOK
FILE SHARP HERE
<7

CUT OFF HERE & ROUND END WITH FILE

GRASP WITH PLIERS, & PULL POINT OF HOOK
HOLD CABhE HERE

T 3

The gimmick is made from a large
tishhook. Cut oft the barb, sharpen
the inside of the hook with a small file,
then round oft the end where the barb
was clipped off. To use: Insert the point
into the braid between two conductors.
Grasp the shank of the hook with pliers
and pull toward the end of the cable
from which the braid iz to be removed.
—O0. C. Vidden

MULTIMETER KINK

If you are planning to construct a
multimeter, select a range switch which
has an extra position on each wafer.
Wire the extra contacts so there is a
direct short across the meter when the
switeh is set to the off position. This
short provides enough electrodvnamic
damping to prevent violent movement
of the pointer, thus protecting the
meter acainst damage by sud-'en shocks
during transit.—Charles Erwin Cohn

SEPTEMBER, 1952

shipping weight 23 Ibs.

shipping weight 31 lba.

Pat. Pending

.|r|| fure

Only VIDAIRE'S Kine-Lite operates
on ANY cathode ray picture tube of 107
and larger, including electrostatic focus.

VIDAIRE's Kine-Lite brings §
new brightness to TV picture 4hsf
tubes having low emission—
permanent installation — can
be re-used — simple instruc-
tions with each unit.
W Renews brilliance and contrast of picture
% Prolongs life of old picture tubes
* Easy to install % No soldering necessary
¥ For all standard tubes using duo-decal bases
* No limit to tube size—10" ta 30”
* Standard Warranty % Two connecting plugs
* (ompact, attractive package
* QUICK SELLER — EXCEPTIONAL PROFITS
Sold only theough VIDAIRE distributors
Write for Catalog A

Nidaire Electronics Mfg. Co.

Mirs,-of T¥ celor eguipmant,

& prans & TV amplifiers
6 E. 39ehSn, MoYT6 WYL

LExingten 2-TIT2

www . americanradiohistorv.com

shipping weight 38 lbs.

ahipping welght 43 Ibs.

O A A

NIRHAIS

TELEPHONE
COrtlandt 7-2359

AADELCE

LIGHTNING
ARRESTOR

IT'S THE LOWEST PRICE
UNDERWRITERS' LISTED
ARRESTOR ON THE MARKET

LIST PRICE
ORDER FROM [:
YOUR NEAREST 9 u

PARTS JOBBER
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EARN UP TO $100 A WEEK
part time — more full time—
with this great instrument!

o Renews Brightness, Sharpness, and
Detail of Old Dim CR Tubes.
Results are truly astounding.

® You don’t remove tube from set, or
from its carton. No time lost.

¢ It's also an accurate TESTER:

Again, without removing the Picture
Tube from set or carton, use this fine
instrument t0 measure Cathode emis-
sion, locate shorts between elements, lo-
cate bigh resistance shorts or leakage as
high as 3 megohms. 110V-60 cycles; wt.
3 1bs. It’s a rugged, dependable, effective
instrument. So ge! the genuine—order
direct from TRANSVISION today!

SATISFACTION GUARANTEED s
19

or money reiunded if you return
the instrument in 10 days in good

condition.
|—————-IUS" THIS COUPON ~— = == =
TRANSVISION, INC. l
l DEPT. RE-9V = NEW ROCHELLE, N. Y. '
( ) Send me—_CR Tube Tester-Reactivator(s). |
i { ) Enclosed find $__. deposit Balance C.0.D |
| () Enclosed find $___ in full. Send prepaid |
| Name _ l
l Address. :
y_City. State _'

LIFE

into weak
Picture Tubes
with the famous

_TRANSVISION
TESTER REACTIVATOR 4

(Pot Applied For

From news article
in New York Times

TRANSVISION, INC. « NEW ROCHELLE. N. Y.

WwWwWwW . americanradiohistorv.com

_Try This One

USING RADIO AS TUNER

Many music lovers now have high-
fidelity amplifiers which they use for
phonograph reproduction. For radio
reception, many of them have to be
content with the poorer quality repro-
duetion from the single-ended audio
system and midget speaker used in
many AM and FM radios. If the set has
a phono input jack and switeh, it is a
simple matter to rewire the input cir-
cuit to the a.f. amplifier section so the
set can be used as a tuner or straight
radio simply by throwing a switch.

LAST IF AMPL OET, IST AF
.
8 :. —]
<
_|‘..
AL aan—SRADID
Qpnono provo _t QL CONT
= 2
LAST IF AMPL DET, IST AF
A
A
. aCTUNER
I §

he drawing at a shows the detector,
first audio, and phono input circuits of
a typical receiver. The diagram at b
shows how the arm of the PHONO-RADIO
switch is removed from the hot side of
the volume control and connected to a
point on the detector load. Resistor R1
must be added to complete the detector
load when the switch is in the TUNER
position. The value of R1 should be the
same as that of the volume control.—
Williain Dervin

HIGH-GAIN FM ANTENNA

Reception of FM signals originating
at stations 100 miles or more from the
receiver is not unusual in good receiv-
ing locations. However, multiple paths
often cause the signals to cancel at the
receiving antenna and cause severe
audio distortion. To eliminate this, we
may either use a beam type antenna
such as a Yagi or we use several in-
terconnected dipoles spaced so that com-
plete signal cancellation will not occur
on all of them at any one time.

A 4-dipole array of this type is de-
scribed in Sylvania News. Details of its
construction are shown in the diagram.
The dipoles, cut for the center of the
FM band, are constructed from No. 8
aluminum wire. Conneccting leads A
may be any convenient length as long
as all lengths are equal. Leads marked
B are quarter-wavelength matching
sections. They are each 26 inches long.
All connecting leads are 300-ohm rib-

RADIO-ELECTRONICS
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bon. Be sure that the phasing connec-
tions are as shown. The right sides of
the dipoles are connected together and

e 95—

6-YORLESS

A,é,c,300.n.UN[

FOLDED DIPOLES (4) N°8 ALUMINUM WIRE
brought to the same side of the lead-in.
Orient all dipoles at right angles to the
direction of the desired signals.

RCVR

RETRACE BLANKING KINKS

I have developed a method of apply-
ing vertical retrace blanking to some
sets without pulling the chassis. On the
Zenith G2952R and similar models, I
simply connect a 180,000-ohm resistor
from the picture tube cathode (pin 11)
to pin 9 of the dummy Phonevision plug
on the rear of the chassis. A .002-uf
capacitor is connected between this
pin and the plate of the vertical output
stage. The vertical signal is tapped off
at this point and applied to the cathode
of the picture tube to blank the re-
trace lines.

PIx TUBE

= T
6K6 VERT AMPL 1
|
| Ip—

TOPIN30R 4 OF 003 180K 47K
VWA~

— AMAA—
BRIGHTNESS CONT
The diagram shows the details of a
similar modification which I have made
on Emerson 571 and 606 models. The
.003-uf capacitor and the 47,000- and
180,000-ohm resistors are assembled on
a small terminal strip. The lead between
the picture-tube cathode and the bright-
ness control is broken near the socket
and the leads from the ends of the
47,000-ohm resistor are connected as
shown by the dashed lines. The lead
from the free end of the .003-uf capae-
itor is around either pin 3 or pin 4 of
the 6K6 vertical amplifier tube. There
is d.c. on this lead. so make sure that
it does not short to the chassis.
—F. H. Hanley

CARRYING TV MASTS
If you are wondering how to get that
length of TV mast or light wooden pole
home without scratching the family ecar,

try a set of the rubber suction cups and |

web straps used for ecarrying skis and
fishing poles. You can purchase a set
from an automobile appliance dealer for
less than a single touch-up job would
cost.—Robert H. Mitchell, W6TZB

MIDGET SOLDERING IRON

When some of the midget or pencil-
type soldering irons are used regularly,
their wooden handles char and the
barrel comes loose so the iron is prac-
tically useless. The iron ecan be repaired
by packing asbestos furnace cement in-
to the space between the barrel and the
handle and letting it dry before hand-

ling.—S. H. Beverage, WIMGP
—end-
SEPTEMBER, 1952

FROM THIS
GREAT

—|107
TV DIRECT 2 T0 YOU

Flnest Ouallty at lawest Prices

TV KITS, WIRED CHASSIS, and SETS

CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES

NEW LOW PRICES

on top quality TV Picture Tubes.
e FREE—VALUABLE PREMIUMS:

With every Transvision tube you buy, you get a Merchan-
dise Premium Coupon of real valve. Write for list toeday.

® TRADE-IN ALLOWANCE on old tubes: Make from
$2.50 to $5.00 glass allowance on each "dud."” o .. TRANSVISION Picture .vue PRICES

>

e FULL 2 YK GUARANTEE: T tpe | U atmince | GLASS Mlowance

.. . 108P4 51180 $13.80
Only Transvision gives you a Guarantee \2% Glass 345 e
for 24 months. l;?y‘l:::u . =

¢ i .

COMPARE: Get the full details on the s, 1650 1825
Transvision tube deal today. :g;y:ay:-:)l 19%0 220
FREE BOOKLET: "/NSIDE CRT, or What et oy e 1620 s
You Should Know about Picture Tubes' 178p4 1890 225
Written by CRT experts, illustrated. It wil niuala, s 95
MAKE MONEY FOR YOU. WRITE FOR IT. | xcee 2395 319 il

SPECIAL! &
3V

vt f i
unmon LU

iy GHARSE Y

iii| @
’ ,lll "suorg,_. a\?

o WQ;)J
REMOTE CONTROL TV CHASSIS

a2
Here's the finest buy in Remote Control TV. Unit
is all-electronic; no troublesome mechanical parts.
Gives complete operating control of set. Plus—
the latest Transvision A-4 Wired TV Chassis; com-
pletely aligned; ready to plug in. Has AFC and
AGC. Top ruality reception, even in fringe areas.
17" A-4 TY Chassis, remate control. and CRT..net $199
20" A-4 ¢V Chassis, remate control, and CRT..net 219
With Du Mont Tuner and KM radio, add . 10

BEAUTIFUL TV CONSOLES

laeal for Custom-Building or Conversion. Iactory prices
sl.nl. from $49. bend for Cabinet Calalog now

FIELD STRENGTH METER
AT NEW LOW PRICE

Improve TV installations; save half the work with
the Transvision Field Strength Meter. Especially
good for fringe areas—measures field

strength as low as 10 microvolts. 559
Model FSM-1, complete with tubes net

U.H.F.ADAPTERS |  MULTI-SET CONNECTORS

will be avai.able for ail feed up to 5 TV Sets from 1 Antenna

Transvision Sets and Kits. Prices: Multi-Set Conn. for 2 sets $4.95 list*

Write for Factory For 3 or 4 sets 7.95 list*
Agent Plan *Dealers, write for discounts

& 1.X=
P

INCO “"‘SE‘“ E.Tannd
ONTH from \\\{\e

s o ‘ ost
E|ec::$":;° 0c 10 c()\e\'r cFREE

{ FREE:

mple ' pla are €
a«m\cssﬂﬂ“‘“h 1onthiy 15““‘5 Service

les
Subserintid ducts; *" ODAY!
fnto 0‘:‘:'\&‘[{\1\'\-2 pEPT. RES T

LI TRANSVISION, INC NEW ROCHEI.I.E N. Y.
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Tel-a-Ray's

Swing-Over Tower

Is the easiest,

quickest way to

good reception

Other that will
bring you the best TV possible: The
Model T and TD antennas, the But-

Tel-a-Ray products

-

terfly, the All-Purpose antenna and the . |

Pre-Amplifier. Get the story of good

reception—call or write today.

¥ PATENT PENCING

"2%

., INCORPORATED

BOX 3320
"&/I,L HEHHIEIQH, K!Hﬂlﬂﬂ"

.

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND n U.S.

Draft Age and. Older Men...

Come to the Great Shops of Coyne in Chicago. Get
practical traininzin TELEVISION-RADIO or ELEC-
TRICITY—vi.al in Defense Program, Prepare now
for a better job or better service rating.

START NOW—PAY LATER

You can finance most of your tuition, pay for it later

incasy mondhly payments. Special plnn for men of

Draft Age. Part time employment service available.

FREE BOOK Clip coupon for Big Free Ilustrated
Book. Indicate below, course that

interests you. No salesman will call. Act NOW

Esnhlished 1

B W._Cooke. Pmsld-nl
Cc TECHNICAL TRADE
tSCHOOL‘ E INSTITUTE CHARTE?ED
500 S. Paulina, -.hicllo
ELECTRICITY 5 TELEVISION
RADIO % REFRIGERATION ¥ ELECTRONICS

O

I B.W. COOKE, Pres.
COYNE School

1 500 S. Pauina St., Chicago 12, Ill. Dept.62-81H

I Send FREE BOOX and full detailson:
0 TELEVISION-RADIO O ELECTRICITY
NAME | ittt itreiietar oanens I
ADD RS . ittt e e l

A3 VAR B AN — '

PULSE
TECHNIQUES

by S.

Get this new self-training book
for 10 days’' free examination

Here is everything you need to
know about pulse techniques—a
subject of increasing importance T
in television, communications, and all electronic
equipment. This book covers lranslen( response of
linear networks, design of pulse networks, pulse
shaping and clamp circuits, pulse generation, meas-
urement, and instruments, pulse communication
systems, and aerial navigations aids.

PARTIAL CONTENTS

Fourier-transform  wethod.  Ite-

gponse of an ideal low tilter 10 a step voltage. Phyi-
cal slgnificame_ of respoi curves. Responst to a bul-e
series. Determination of network response I Fourier

transforms. Use of partial fractions in the olution of
transform problems. Lablacian transform and ln\ersn LAI)LI

clan of a step voltage. "Fypical network prablems using
L transforms. High-pass RC filter. Pulse transformers
Step-voltage build-up time response of a  slen-down
transformer. Delay-time resbonse. Special coaxial delay
lines. Design of lumped lines. Supersoaic dalay lines.
Shunt-peaking amplifier. TFour-terminal . coapling  net-
works. Transmission-line amplifiers. Cathode follower.

Limiter circuits. Clipping circui
Integrating circuits.  Dositi
coupled pulse oscillators.
vibrators. Sweep circuits. calibration.
ing systems. Conmutation., Modulation. Sench:
Commercial pulse communication syslem. I’mmlu
radar_systems. Timing unit, Radar receiver, )
Get this authoritative handhnuk truhv'

Peak-riding clippoer,
Election-
. Multi-

tem. Loran system.

Coupon below brings you ‘‘Pulse Techniques'' on FREE
trial for 10 days. Mail it NOw!

LJICICICICICIc 0 MAIL COUPON TODAY- == === - b
I Prentice-Hall, Inc., Dent. M- RE 952 |
1 70 Fifth Avenve. New York 11, 1
1 Please send me a copy of P'lTL \l‘ "TECHNIOUES for
)} FPREE examination. Within 10 days T will either 1
§ return the book and owe nothing, or keep it and 1
) remit §2.65 down (plus postage) and $2 monthly for

' 2 months. :
T30 5080 8a006600008009 00009960 0a 08 0aoaGaE B0 oaE 1
| Address ..........o.oo0 oo ool L 1
1

3 .
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PHASE INVERTING DETECTOR

A push-pull output stage is often
used in high-fidelity AM receivers. In
such sets, it is normal procedure to use
a phase inverter tube to drive the push-
pull grids. In a recent issue of Radio
Constructor (London, England), G. A.
French points out that local stations
most often listened to by hi-fi fans de-
velop enough voltage at the output of
the detector to drive the grids of a
push-pull output stage. So, to eliminate
the phase inverter tube, he has devel-
oped the phase-inverting detector shown
in the diagram.

IN34,1/2 6H6,6ALS5 OR EQUIV
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The diode load is the two 220,000-ohm
resistors connected in series. The volt-
age developed across them is split into
two equal signals of opposite polarity
by the ground at the center of the load.
The 10,000-ohm resistors and filter ca-
pacitors are arranged symmetrically
around the center-tapped load. The 5.1~
megohm resistor and the .01-uf capac-
itor are a.v.c. filter components. These
may be omitted if the set does not use
a.v.c. or if a.v.c. is supplied from a sep-
arate rectifier.

This circuit eliminates the drain of
a phase inverter tube and the possibility
of hum caused by heater-cathode leak-
age. If hum is introduced through the
heater-cathode circuit of the detector
tube, it can be eliminated by replacing
the tube with a germanium diode.

(This item, while not new, has given
good service, and is worthy of wider
use. It was described in the article “12-
Tube High-Fidelity Receiver” in Rabio-
CrAFT, February, 1936.—Editor)

NOVEL SENSITIVITY CONTROL

In many receivers, the sensitivity or
r.f. gain control is a potentiometer in
series with the cathode return of an r.f.
or i.f. amplifier stage. Greater control
of the gain can be obtained by modify-
ing the circuit so the gain control is a
bleeder connected between the screen
¢rid and ground as shown in the dia-
gram. When the control is turned to-
ward the minimum-gain position, the
voltage between screen and cathode is
reduced, thus augmenting the gain re-
duction caused by the increase in grid
bias. The dropping resistor R should be
rroportioned to give full screen voltage
when the oiin econtrol is on full.

—Charles Erwin Cohn

RF OR IF AMPL
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BLAK-RAY SELF-FILTERING
ULTRA VIOLET LAMP

Experimenters have been looking for a reason-
ably priced Ultra-Violet lamp tl %af would sup-
ply a rich qucMy radiation with minimum
power consumption. The BLAK-RAY 4-watt
lamp, model X.-4, compilete with U-V tube,
fills these requirements admirably. Over 3000
substances are affected by the so- cclled
“black light'' and glow visibly or fluoresce in
a weird manner when illuminated by the U-Y
lamp here iliustrated. This lamp gives long-
wave ulira-violet radiation having a wave.
length of 3654 to 4000 angstrom units. Some
of the substances made to fluoresce visibly
when illuminated by U-Y light are certain
woods, oils, minerals, milkstone, cloth, paints,
plastics, yarn, drugs. crayons, elc This tamp
is self- fllfermg and the invisible U-Y rays are
harmless to the eyes and skin. The lamp is
equipped with spectral-finish aluminum re-
flector. The lamp consumes only 4 watts and
can be plugged into any 110 volt 50-60 cycle
alternating current outlet. Will give 2000 to
3000 hours of service. It welghs but 134 Ilbs.
and has a convenient adjustable handle. The
lamp is approved by the Underwriters Labora.
tories and has a built-in tronsformer so that
it may be safely used for long periods when
necessary. Extra U-V tubes are available at
nominal cost. The outer casing of the lamp is
richly finished and very sturdy.
Ship wt. 4 Ibs,

EM NO. 125

UTNUSUAL BUY $]4-75

POWERFUL ALL PURPOSE MOTOR

Sturdy snaded pole A.C. induc.
tion motor, (5 watts, 3000 rpm.
3"x2"x1%4"; 4 mounting studs;
%" shatt, 3/18” diameter; (10.
120 volts. 50-60 cycles. A.C.
only When geared down, this
unit can operate an 187 furn-
table with a 200 ib. dead
weight. Use it for fans, dis.
plays, timers and other pur.
poses. Ship. wt. 2 lbs.

$2.45

IVEM NOU. 147
UNDSIIAL BUY

WATTHOUR METER

Leading makes — com-
pletely overhauled,
ready for service, 100-
Ho volts, 60 cycles, 2-
wire A.C. 5 amp.
Heavy metal case 8'/;
x 64" x 5”. Easy to in-%E§

stali. Ship. wt. 14 Ibs.
ITEM . 3
NOwW oNNoA.v3 $4.50

WESTERN ELECTRIC BREAST MIKE

Lightweight ( |b. carbon micro-
phone. Aircraft type. Breastplate
mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broadcasts, communica-
tions etc. Complete with & foot
cord, hard rubber pivg. Shera-
dized plate, non-rusting finish.

Ship. wt. 2 Ibs.
ITEM NO, 52 51-15
AMAZING BLACK LIGHT

NEW LOW PRICE

250-watt vultra-violet light
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertain-
ing, vnusuval lighting effects.
Ship., wt. 2 Ib
ITEM NO.
A SAVING AT
HUPSON SPECIALTIES CO.
40 West Broadway, Dept. RE-9-52
New York 7, N. Y.

I um enclusing full remittance for ltem: clrcied betow.
tBe sure to liuclude shipping charges.)

OR, my depnsit of $...,....
MINIMUM C€.0.D. ORDER $5.00.

€.0.D. ORDERS ACCEPTED ONLY WITH 209 DEPOSIT

]
]

1

]

]

[}

]

Ship balance 1

)

INCLUDE SHIPPING CHARGES. :
)

1

]

[}

]

[}

1)

]

C.0.D.

Circle ltems Wanted
87 147

33 152 123
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NOVEL A.V.C. CIRCUITS

Some receivers use a separate a.v.c.
rectifier like that shown in Fig. 1 in-
stead of taking the a.v.c. voltage from

6H6 OR EQUIV
RFIN 100ppt

AYC 0UT

s Lo
1: -

Fig. |

TR

the audio-detector load resistor. This
separate diode rectifier can be elimi-
nated in a number of circuits which are
controlled by the voltage on the a.v.c.
line. Tuning indicators and squelch-con-
trol circuits are typical of these. The
circuit at ¢ in Fig. 2 is a typical elec-
tron-ray tuning indicator arrangement.

IMEG B+

6G5
OR EQUIV

OR EQUIV

The circuit at b is for the expanded
shadow, and ¢ shows a simple S meter.

In each of these circuits, we can sub-
stitute the control grid of the tube for
the plate of the a.v.c. rectifier. The re-
sulting circuits are shown in Fig. 3.
The triode grids still get the required

RF IN
IOO‘LM‘

[MEG B+

AV
= .{"' -
_Jr.Ol MEG 2
_l__
<
6J5  6G5
REIN ETC  OREQUV ez gy

AVC OUT

Fig.3
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“PACKAGED ENGINEERING™
at Its BesT!

Fur the T‘J Techmtwn

W The B-T
MIXER-AMPLIFIER
SYSTEM

i

e

Model | MA4-1

For All VHF and UHF
Multi-Antenna Problems

Designed far the Service Technician to
enable him ta plan and make any installa-
tian . . . whether a single receiver ar a

plete 2000=set Master Ant System
. . . at lower cost, and withaut aviside
engineering.

The B-T MA4-1 is a wide-band, all-
channel TV signal mixer far feeding 5
antennas to 1 TV receiver or distributian
system. One input is broad-band for sig-
nals requmng na pre-amplification, and
the r g 4 date separate
plug-in strip assemblies. All terminals
have 75 and 300 ohm connectians. Sev-
eral vnits may be ganged to serve any
number of antennas.

B-T PLUG-IN STRIPS

Channel Strip €S-1 is a 2-tube {(6AB4-
6CB6), single channel, highly selective
amplifier with a gain of at least 17 db.,
one strip far each TV channel.

The UHF Converter, UC-1 is designed
far lowering UHF signals to existing TV
frequencies, permitting UHF reception on
present TV receivers.

Eliminates all need for rotators, sep-
arafe boosters, converters, and other
costly projects.

Once connected the MA4-1 performs
without further affention . . . RO
switching . « « no adjustments.

LIST PRICES:
Model MA4-1 (less plug-in strips} $52.50
Channel Strip CS-1 {specify channel)l 19,50
UHF Converters .UC-1.......to be announced
Standerd RTMA Warranties Apply.

for the Complete ‘Packaged
Engineering’ story, ask about
B.T Signal Amplifiers and B-T
Distribution Amplifiers at your
local Distributor, or write to
Service Department. F

BLONDER-TONGUE LABS. inc.

MNew Jersey

Westfield 1,

AEaAED

%g,w
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EASY Low-cosT way B

fo own a

PROFESSIONAL QUALITY

TAPE
RECORDER

\DUAL SPEED
HIGH FIDELITY |

oy
Lo |

PORTABLE
MODEL PT-125

Use with Your Own Audio Amplifier,
Radio or Radio-Phono Combination,
or with new tapeMaster Model
SA-13 Power Amplifier and Speaker. '

For the first time, a completely flexible
professional quality tape recorder like
this—at such economical cost! Advanced
engineering and customized design make
tapeMaster a natural choice of recording
enthusiasts everywhere.

Built to RTMA Standards & Dual Track
Dual Speed—7.5" and 3.75"” sec. ® Fast
Forward and Rewind @ Direct Threading of
Tape ® Push-Pull Supersonic Bias-Erase
Response 50-8000 cps =3 db at 7.5 and
50-5000 cps at 3.75 e Inputs for Radio,
Phono and Mike ® Full Monitoring ® Neon
Record Level Indicator ® For 105-125 V
60 cycle AC (Also available for 110-
220 V 50 cycle AC)
Complete with 5” spool of plastic tape and 7”
empty take-up spool. in sturdy carrying case
covered with waterproof leatherette, less
audio amplifier and microphone. Size: 1215”

x 12" x 91%” high.

Net Price............................. 59950
(Slightly Higher West and South) I

Tape Transport Mechanism and Matching Pre-

Amplifier with Push-Pull Supersonic Bias-Erase

Oscillator also available individually for custom
installations.

MODEL SA-13
POWER AMPLIFIER
AND SPEAKER

Portable companion to |
the PT-125 tape re- %y
corder. Combines a ¥
special type speaker,
new amplifier design, ¥
and effective principle fj
of baffling. Amplifier 33
response = 1 db 30-

15,000 cps. Peak output
8 watts. Has separate
bass and treble con-

}roll. }112"h X 9%” x
81%” high.
Net Price...... 57950

Send for FREE Bulletin 102-A

inc.

. CHICAGD 10, ILL.

y3 W, HUBBARD ST

Export: Scheel International, Inc.
Chicago i8, U.5.A. « Cable: Harscheel .

a.v.c. voltage but they rectify it them-
selves. There is still a.f. voltage on the

| grids. This is usually eliminated by the

a.v.c. filter network in the more con-
ventional circuits. In the electron-ray
tuning circuits, the audio signal may
cause a fuzzy pattern. In this case, a
0.1-uf capacitor from the triode plate to
ground will smooth it out. In the
S-meter circuit (Fig. 3-¢) the inertia
of the pointer may give sufficient filter-

ing. If the pointer vibrates with modula- |

tion, a 1.0-uf capacitor between the
plate and ground will stop it—John
Sareda.

SHARP PULSE GENERATOR

This circuit, described by Messrs.
Benson and Lusher in Electronic Engi-
neering (London, England), produces
very sharp pulses of a nature not easily
obtainable with clippers and more con-
ventional pulse-forming devices. When
a positive pulse is applied to the input
terminals, the tuned circuit consisting
of L and C, is shocked into oscillation.
The circuit is tuned by C. which is
the sum of the plate-cathode capaci-
tance of the diode and the distributed
capacitance of the coil.

@

EAS0,1/2 6ALS OR EQUIV

Resistor R damps the oscillations and
shortens the duration of the wave train.
The diode clips the positive peaks.

The rise time and amplitude of the
output pulse depend on the values of
the coil and the damping resistor.

When a 20-volt, 6,500-cycle pulse is
applied to the input, and R is 3,000

ohms, the relationships between indue- |

tance, rise time, and output voltage are
as shown in the table.

Inductance Risetime Aniplitude
(1th) (usec) (volts)
400 0.8 1.60
180 0.6 1.35
33 0.5 0.30

If a positive output pulse is required,
reverse the connections to plate and
cathode of the diode. If further ampli-
fication is needed, substitute the grid
of a triode for the diode plate in the
diagram. The plate of the triode is
connected to B plus through the usual
plate load resistor and the output is
taken from the plate through a suit-
able blocking capacitor.

EFFICIENT WHISTLE FILTER

The average broadcast receiver or
tuner lacks the selectivity required to
pull in weak signals without hetero-
dynes at the high-frequency end of the
broadecast band. Since there is little
that we can do to increase the selec-
tivity without practically rebuilding the
set, the only solution is to filter out the
annoying whistles without adversely af-
fecting the audio response of the set.

Details on constructing a heterodyne
filter—sometimes called a “tweet” filter
-—are given in the diagram reprinted

www.americanradiohistorv.com

for BETTER perroRmANCE
For LASTING peRFoRMANCE

The ONLY
SPEAKER
with the
U-SHAPED
COIL POT
and the
ADJUST-A-CONE VOICE COIL

Write for Catalog

QUAM-NICHOLS CO.
521 E. 33rd Place
| CHICAGO 16, ILLINOIS
Also Manufacturers of

QUAM Focalizer Units
lon Traps, and
Tru-Match Transformers

500 FORMULAS TO SUCCESS

ANY milllon dollar firms started i

| they pald a big price. Here you

| have 500—no_less—tried and tested
formulas, recipes and processes for

| making thinzs . . . all at the ridic-
utously low price of 25c.
Here is vour opportunity to start o
business with but a few dollars’ |
capitai and with undreamed of profits i
in prospect. You can also use these
formuias in your own home to cutM

‘ household expenses to the bone. Or |

you can put them to use in your
workshop to
1000%.

cut costs as much as

Quit paying out many dollars in i
profits to manufacturers, wholesalers,
and dealers, when you can make the
| same thing yourself for a few cents.
t's so easy when you follow our
simple instructions.

66 PAGES. 47.000 WORDS IN
Send for *S00 FORMULAS AND RECIPES’’ today. En-
close 25¢, that’s all! You won’t be asked for another
cent now or later. Sold on a money-back guarantee.

| NATIONAL PLANS COMPANY

1966R Broadway, New York 23. N. Y.
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from Radio Constructor (London, Eng-
land). The unit consists of a parallel-
tuned trap designed to be inserted be-
tween the first and second a.f. stages
in a receiver, or between the tuner out-
put and the input to the first audio am-
plifier stage.

The circuit is tuned to the interfer-
ing frequency by varying the capaci-
tance or the inductance.

The former is usually found to be

the simplest unless you can get a coil
(a 300-mh r.f. choke will do) with the
required inductance and a variable
powdered-iron core. With a fixed induc-
tance, each of the .002-uf capacitors may
be made up from a .001-uf miea capaci-
tor paralleled by a 360-1,000-upnf mica
variable capacitor of the type used for
oscillator padding.

The L-C Circuit is sensitive to hum
pickup so it should be carefully shielded.
After tuning the network to the inter-
ference frequency, adjust the 50,000-
ohm variable vresistor for optimum
results (greatest reduction in whistle
with least deterioration of signal).

ORDER BY

MAIL

rom  WHOLESALE

Features  one
control  Takes ohm twin
lead or 75 whm coaxial
Two 6J6°s and selenium
rectifier.

Reg.
45.33
20.97
23.95
19.50
20.97
34.50
17.97
26.97

September Special!

BOOSTER
PRICES
SLASHED!

Masco Sky Chief

UL approved

tuning Reg. $24.30

]6.95 @

i TR

LOOK AT THESE BOOSTER

BARGAINS!

Masco Super Sky Chief
Stondord Model B-51

National Model
Astatic Model BT-1
Astatic Model BT-2
Turner Model TV-1

TVB-2B .

Very well known make, .

Special
Price
on e 133 o2
cnaas15.37
++17:57

e 14330
cama s fye) AT
b s ]

Auto Booster model 1T75A

Fully automatic for all

channels. Requires no tuning

=%4319.77

Address Orders to Dept. RE-9
Write For FREE FY! Bulletin

HOLESALE

RADIO PARTS CO., Inc.

311 W. Boltimore 5¢.

BEALTIMORE 1, MD.

BC 605 INTERCOM

INTERPHONE AMPLIFIER
Eastly converted to an ideal inter-Com.
maunications set for office, home, or fac-
tory. Original. New w/conver- 5
$4.7

sion. Diagram ,e...o..0...
SELENIUM
RECTIFIER

F. W, BRIDGE
UP TO 18 VAC IN—

RU/GF COIL SETS
SINGLE BAND RCVR

UNITS UP TO 14 VDC OUT
BAND FREQUENCY | 24 $2.50
L 40 600 KC Y
c . 545— 850 KC
D . 850— 1330 KC
E . 1330— 2040 KC
F . 2040— 3000 KC
G . 3000— 4525 KC
H 4000— 600V KC
M 5200— 7700 KC
N 6000~ 9050 KC
K H050-—183,375 KC

$1.50 EACH

RCVR. DUAL BAND
400-B00 KC 6000-0050 KC
540-830 KC 5200-7700 KC

C 90. 435 KC

PRICE: $2.25 EACH

RU/GF XMTR COIL Special Rectifiers
Reques

2000-2500 KC On

3000-3675 KC PRICE Hi-Current Chokes
75-4525 1.79 .1 HY—12 Amp—0.16

6000-7350 KC each Ohms $1

7850-9050 KC 01 HY.

Cased

LO-VOLY. XFMRS
Primaries 115v,

ACCESSORIES
REMOTE TUNING

CW-23012
XMTR, CONTROL- ., 60 Cycle
BOX, GW-23007. 1.69 | 3v-1.54 $1.19
RCVR, SWITCH 16v-3A .. 3.75
BOX, CW-23096A. 1.75 { 20v/10A 3.95

UNIVERSAL POWER XFMR

Pri: Vibrator Input @ 6 12/24/110 VDC. AC
Input 110/220-v @ 60 CY. Sec: 230-0.230
V—40 MA 6.3V—I.8A. 'l 49
As shown . ... . .

Send M.O. or Check. Shipping Chgs. C.0.D.

COMMUNICATIONS EQUIPMENT CO.

131 Liberty St. Dept. C-9 New York City 7. N. Y.

Just Out
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New 1952 Manual

Be prepared to repair quickly
all new 1952 radio receivers.
In this big single volume you
have easy-to-use, extra large
schematics, needed alignment
data, replacement parts lists,
voltage values and informa-
tion on stage gain, location of
trimmers, and dial stringing,
for almost every recently re-
leased radio. Makes toughest
jobs amazingly easy. Find all
taults in a jiffy. Speed-up all
repairs. The time saved on
your very next job will pay the
$2.50 bargaln price for the
complete manual — after that
you use it FREE. A worthy
companion to the 11 previous
volumes used by over 131,000
shrewd and experienced radio
men. Giant size 8% x 117,

complete with in-
dex. Manual style,szso
—

formation.

sturdy binding.
Price, only........

SEPTEMBER, 1952

Here is your lowest-priced service in-
Use Supreme manuals to
repair all radios faster, better, easier;
save time and make more money.
Covers all popular sets from old-
timers to new 1952 models.
use these manuals to get all needed
diagrams, parts lists. alignment data,
and service hints, at smallest cost.
Send no-risk coupon at right.

Sold by dll Leading Radio Jobbers

1951 1950 1949 1948 1947 1946 1942 1941 1940 1939

SUPREME Most-Often-Needed RADIO DIAGRAMS.
Each Manual only $2 (’52-'49, $2.50); 192 pages of
diagrams, alignment data, voltage values, parts lists,
and service hints; large size 815" x 11",
see coupon below.

To order,

PRICE $2.50

New SUPREME 7952 Radio Manual

GET IT AT YOUR RADIO JOBBER OR ORDER BY MAIL

Now you can bhenefit and save money with Supreme
amazing secoop of 1952. This one giant volume has all the
service data you need on all recent radio sets. A full year
of models of all popular makes, home and auto sets, port-
able radios, combinations, changers, all included. The full
price for this mammoth 1952 manual is only $2.50, nothing
¢lse to huy for a whole year. Other Supreme radio service
volumes for previous years (mostly at $2) and TV manuals
are described below and at right.

SUPREME TELEVISION SERIES

Here is your complete source of television
service data. These TV manuals at only §3
and $2 each are amazing bargains and defy
competition. Each manual covers a whole
year of models using original factory mate-
rial. Includes giant double-spread circuits
and blueprints, alignment procedure, voltage
charts. test patterns, waveforms, factory re-
visions, and helpful service hints. Select vol-
umes from list below and send no-risk coupon.

e 1952 TV, $3

New giant volume

o %“ ,‘:m- ' of TV factory data

M| [l Vil has everything you
=4 need on recent

1052 sets. 192 pages,

o X 814 x 11, + dou-
ble-spread dla-

[idevizion
_I o grams. Only... .$3

1:2:;?3' o 1951 TV Manual, $2

« {950 TV Manual, §3
DIAGRAMS @ || 1980 TV Manual; 53
240 PAGES & 1948 TV Manual, $3

e 1947 FM & TV. $2

BIGGEST VALUES IN SERVIGE DATA : NO-RISK TRIAL

ORDER COUPON

Be wise,

SUPREME PUBLICATIONS, 3727 W. 13 St, Chicago 23, ILL.

Radio Diagram Manuals !
0 New 1952 Manual, $2.50

[J 1951 Radio z EACH

O 1950 Manual

0 1949 Radio $2l50

D948 2  PRICED

Do 2 ( AT ONLY
a

Oi9az2 = $

0 1941 95

01940 ©

C11939 * EACH

[ 1926-1938 Manual, $2.50
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I [0 1950 Television Manual, $3.
| O 1948 v, $3.

Send Radio Manuals checked at left and TV Man-
uals below. Satisfaction guaranteed or money back.
O 1952 Television Manual, $3. 0O 1951 TV, $3.
0 1949 TV, $3.
] 1947 TV & FM, only $2.
[ I am enclosing $........ Send postpaid.

0 Send C.0.D. 1 am enclosing $. .. deposit.

Name:

Address:
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Yovu can’t beat
a soldered connection

for electrical # conductivity and permanence!

SOLDERED connections eliminate loss of cure
rent, fire hazard, radio interference and excess

heat which result from loose, corroded, arcing

NON-SOLDERED connections.

For over 50 years experts have specified Amer-
ican Beauty Electric Soldering Irons. They know
American Beauty Irons are built to LAST
LONGER, OPERATE DEPENDABLY and BE
SERVICED QUIICKLY

Bmld. beﬂer wnh snldarﬂ. ' X
Solder better with

ﬂmerlctm Beauty*"'j

EOLDERING IHON5

WRITE FOR FREE LITERATURE

Dependable * Durable ¢ Efficient

SINCE 1894
AMERICAN ELECTRICAL HEATER COMPANY
DETROIT 2, MICHIGAN adla
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BROADCAST GRID-DIP METER

Many of us associate the grid-dip
oscillator only with alignment and
checking of h.f., v.h.f., and u.h.f. trans-
mitting and receiving circuits. Actual-
ly, this handy instrument is equally
useful at frequencies in and below the
broadcast band. This grid-dip oscillator
covers a frequency range from approx-
imately 510 to 1800 kc and is described
here through the courtesy of the Cor-
nell-Dubilier Electric Corporation.

The oscillator is a 6C4 in a series-fed
Hartley circuit tuned by a 365-uuf
straight-line-frequency capacitor. Two
6.3-volt, l-amp filament transformers
connected back-to-back isolate the unit
from the power line. L1 consists of 165
turns of No. 29 enameled wire wound
on a l-inch diameter polystyrene or low-
loss bakelite form and tapped at the
55th turn from the ground end. L3 con-
sists of 2 turns of No. 22 d.c.c. wire
close-wound !4 inch from the ground
end of Ll.

The 0C3 voltage-regulator tube helps
maintain the necessary oscillator sta-
bility by holding the plate supply con-
stant at 105 volts. It may be necessary
to insert an adjustable 10K series re-
sistor between the output end of the
1,200-ohm filter and pin 5 of the 0C3 to
set the proper firing point, and limit
the current through the regulator.

12365 upt 6C4
SENSITIVITY CONT
L2 LI 100,
51KS
m “ IK WW <

E—‘ YWYV

|

ON SENSITIVITV

FIL i

4 2120 .1+ 12K /W

WA TTTWVT T
NIVAC 6.3v SEL RECT 3
B el [

i CASE oc3

The pickup loop, L2, is a 2-inch
diameter single turn of No. 12 insulated
copper wire. It is mounted in one end
of a length of '%-inch polystyrene tub-
ing which serves as the handle. The
pickup loop is connected to L3 through
a 2-foot length of RG-29/U coaxial
cable terminated in a RG-88/U male
coax plug which fits into an RG-290/U
socket on the panel. Other single-turn
loops of larger and smaller diameters
may be used for coupling to coils of
different sizes. The only precaution is
to make sure that the resonant fre-
quency of L2 and the coax cable is well
outside the broadcast band so it will not
cause false indications.

A small sloping-front metal cabinet
makes a convenient housing for the in-
strument and improves meter read-
ability.

The instrument can be calibrated by
beating its oscillator against broadcast
stations picked up on a receiver. Begin
at the low-frequency end of the band
to prevent errors through accidental
use of harmonics.

—end—

RADIO-ELECTRONICS
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_ Question Box

SW RECEIVER MODIFICATIONS
? I have an all-wave broadcast re-
cetver that covers all frequencies from
the low end of the broadcast band to
60 me. This set has one stage of r.f.
and is very sensitive. How can I im-
prove the selectivity and tuning so it
will be easier to use on the amateur
bands? Can I add a b.f.o. to the set?—
E. S. K., Keyport, N. J.

A. You can add electrical bandspread
by connecting a small variable capacitor
across the oscillator section of the main
tuning gang and connecting this capaci-
tor through a suitable shaft to a ver-

TO DET DIODE
SIK - +90-180V
VW

56,6J5,
DL IFT 6C4,
REVERSE IF REQ’DB ETC
FOR OSCILLATION
b
h? &0 BFO ON-OFF

nier dial on the front panel. Better yet,
use a three-section capacitor with one
section connected in parallel with each
section of the main tuning gang. This
will improve tracking when using band-
spread tuning. As an added refinement,
you can connect a second variable ca-
pacitor aeross the antenna tuning sec-
tion. This capacitor should be about
10 puf maximum and is used to peak
the input stage.

The drawing shows a typical b.f.o.
circuit. You can use an old i.f. trans-
former for the b.f.o. coils. It should
have the same frequency as the i.f. of
your set. You can also use a 4-pie 2.5-
mh choke. Connect a tap between the
third and fourth pies for the cathode or
ground connection and shunt the three
pies with enough capacitance—about 75
nuf—to tune within a few kilocycles of
the i.f.

Special transformers for b.f.o. cir-
cuits are supplied by several r.f. coil
and transformer manufacturers. These
are usually supplied with typical cir-
cuits.

For greater selectivity, we suggest
that you add a Q-5’er having an if. of
about 150 kilocycles or lower. Several
surplus receivers can be used for this
purpose. Their conversion has been cov-
ered in the various amateur publica-
tions.

ADMIRAL 21L1 TV SET

2 My Admiral TV receiver has poor
horizontal sync. The picture rolls hori-
zontally frame by frame. In checking
the components in the horizontal sync
cireuit, I found a VRS54 tube which 1
believe to be the sync discriminator. I
can’t find any data on it and can’t get
a replacement. Removing this tube from
the set has no effect on the perform-
ance. Can you explain the purpose of
this tube and recommend a replacement?
—E. E., Bronx, N. Y.

A. The VR54 is equivalent to the 6H6
and was used in a few Admiral chassis
during a tube shortage. This tube is
the sync discriminator and can be re-
placed by a 6H6.
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new design
new simplicity
new low cost

e

® First with the belt-type 3-speed motor . . .
first with the turret-type 3-speed motor .
General Industries again leads the field with
this novel 3-speed motor.

Developed for one of General Industries’ good
customers, and field proven over a period of
time, this 3-speed motor as illustrated has a
stepped shaft and shifting idler wheel arrange-
ment. Model illustrated currently being
supplied to well-known record-changer
manufacturer, with special construction for
customer’s own application.

THE GENERAL INDUSTRIES CO.

Department ME o Elyria, Ohio

-
Over 43,000 Technicions Have Learned
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Question Box

Who Else Offers

TV BARGAINS

LIKE THESE?

Most Amazing ALL CHANNEL

Antenna Known

Rocket DIRECTRONIC
MOTORLESS TV
ANTENNA

— 340° Elec-

tronically

Switched
Beam

® No Wotors

No Raof
Orientation

No Electric
Power

No Ghosts

L]
n
o
*
°

ture Instant-
Iy

The Mtorless
Darectronic s
Amazing 3807
Reeeqitton Pat

In the city or in an ullra-fringe area, tern Shown Be
the Directronic will out-perform ordi-  low

wary antennas. Only the Motorless
360° Directronie TV Anlenna affers

around the compass'' jecupl i g
WITHOUT Rotors, Clarity of piclurs
will amaze, it's so bright, so sharply ¥ N

detined . Extremely durable consinue // =\
L1 assures long service. AX i
rviceman’s Ar r.Ay" a3
4 nsulator of ext el
hi tensite alu
1 set of s

AX-599
tronic.  As
$16.9'

Direc
showin
S

tenstle  strength,
rnum allov elements,
necting stubs (3), Univ

Stacked array ber carlon,

AX-59 Directronic 9 element Single

ORLD’'S GREATEST ULTRA
FRINGE AREA ANTENNA

Rocket YAGI —
8 Element TV Antenna —

Super Reception ol
in Fringe Areas i

This sensatioral Super
forms all other Lypes.
produced such clear,

Fringe Yagi Antenna out-per
Never betore has an Lenna

shing: sleady  pictures. Ghosts

and interference are kept st minimum due (o the
directlive single channel  jpuatle=n Maximum signai
strel oth s obtaimed.  Stud construction  assures
tiruhle-free  operation even worst  weather, ire-
assembled for wuick rig installati  Just swing ele-

ments inlo position and tighlen wing nuts. Exclusive
design mast clamp prevents antenna turting or canting

under any conditions. Has v lled insulator t eat-
est strength. 8 elements include 8 directors e Lolied
dipote, one reflector. Malches 300 ohms impedance

Supplied less mas

Channels2or 3 $15.95 Channels4,50ré $12.95
Channels 7 to 13.. .$7.95

Economize with Famous
Rocket 5 ELEMENT YAGI Antennas

For Fringe Areas 50-65 mles fram transmittes. Same
super hi-gain construction as 8 element Rocket Yagi

§"EreS $7.85 wien 4 YUY $5.95 caen
7 Shanoels €3 95 coen

EACH CIIANNEL requires a DIFFERENT Yagi. When
Ordering specily exact channel number desired

ALL CHANNEL CONICAI.S
Single Bay .. --+$3.35
Stacked Array with Tie Rods ..$7.40

LOWEST PRICES ON TV ACCESSORIES
Mast Steel (Dualcoted 52 Fllmned) 101/4" 0.0.8 Les

Mast Steel (Dualcoted 1 GG
Mast Steel (Zine Plated IO ). 1‘/4" 0.D 1.534

ast Cupopectors for 1147 0.D. Mast—107. . a3
Chimney Mount Caomplete with Straps 1 14
Peak Roof Saddle (will take up to ll/n 0.3 1. 4%
I ightuing  Arrestor—TV % (]
Galvanized Guv Wire— 6 strand =20 3/qr ft.
Galhvamized Guy Wire—14 stiand 220, ... .. 1l5e it
Altiiur, Guy Wire, 300 L. Reel. ... ... $4 85
Tri-X 3 Conductor lead-in A ft
i ohm Twin Lead 7 /2" \('aﬂ(le(l 1500’ Reel 27 Tt

300 ohm Gpen Line Tw ad—I i Reel . . $22 ba
300 ohm 1ow Loss Twin lead 1o0mil Slr(lllded de
'\l.lt! Stan«l off Insulators—3” Sa L

w Insulators—3- .1‘ iR
5.50 1
Ticts snbit only by mail
v National B
Pripes Sl l ject L Chamire W
ALL PRI .0 CLE
Do not remit m plete prshase proace. Pay

shlmnnz chargzes on receint of goods. 2574 deposil o1y
.D. orders. blease. Money-back guaiantee

FREE CATALOG OF BARGAINS AVAILABLE

OF CLEVELAND

THE HOUSE OF TV VALUES

209 Deo'cy Building, Cleveland 3, Ohio |

U.H.F. RHOMBIC FOR TV

? I want to construct a 3-wire rhom-
bic antenna for u.h.f. TV channels 16
and 22. 1 would like the antenna to
have as much gain as possible without
exceeding 10 feet in length. Can you
prepare a diagram of such an antenna?
—R. C., Carbondale, Penna.

A. If a rhombic is designed to operate
with maximum gain over a wide range
of frequencies, it should have as many
wavelengths (at the lowest frequency)
as possible in each leg. Therefore, it
should be cut for the low-frequency end
of channel 16 (492 mc). One wavelength
in inches equals 11,800 divided by the
frequency in megacycles. At channel 16,

TOTV STATI0N7¢

INSULATOR

P
TERMINATING
RES -600n

INSULATOR

600n LINE TO RCVR

one wavelength equals approximately
24.5 inches. Since the length of the
rhombic is limited to 10 feet, you can
use three wavelengths in each leg with
an angle of approximately 112 degrees
between adjacent legs of each side as
shown in the diagram.

The construction of a three-wire
rhombic is similar to that of a single-
wire rhombic. However, each leg con-
sists of three wires joined together at
the ends and separating gradually as
the junction of the legs is neared. At
the side supports, the wires should be
approximately 3 inches apart. Since all
the wires are the same length, the two
outside ones will be slightly farther
from the supporting mast than the cen-
ter ones.

The sharpness and the elevation of
the major lobe are determined by the
height of the antenna above ground and
the included angle between adjacent
legs at the sides. Raise and lower the
terminated end of the antenna to deter-
mine the angle at which signal strength
is maximum.

The 3-wire rhombic has an impedance
of approximately 600 ohms so you
should feed it with a 600-ohm open-wire
line. A one-quarter wavelength match-
ing section should be used to reduce the
impedance to match the input of the
receiver.

Although the diagram shows support-
ing masts, you can use crossed booms
on a single mast.

AUTO RECEIVER CONVERSION

2 [ would like to obtain directions for
receiving 1714-ke signals on my Silver-
tone auto radio (chassis 528.6295-4).
If a converter is reqired, it should
take the necessary operating wvoltages
from the receiver—Wm. C. P., Waia-
lua, Oahu, T. H.

A. The simplest method of receiving
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...... $2.98 each

1-11 12 or more
DOUBLE V 3" ....... 2.98 $2
DOUBLE V 34" Dowel 3.45 .
DOUBLE V 14" Dowel .. 3.95 2.95
10 Element Conical 3”7 . 3.55 2.58 *
Folded Hi Straight Low Quick
Rig 12" elements ,...... . 4.28 3.25 *
WINDOW CONICALS ....... 4.98 3.76
MASTS *
5 FOOT SWEDGED ........ .79 .69
10 FOOT PLAIN ..... 1.39 1.29
TV WIRE
55 Mil. 300 OHM ............ §(4.95 M Ft.
72 OHM COAXIAL .....00.000. 5.00 M Ft. %
CATHODE RAY TUBE SPECIALS
STANDARD BRANDS—UNCONDITIONALLY *
SUARANTEED
wnpu Sheldon $13.9 4A Federal 23.00
o 31293 15APSR Sheidon 2293 k
2Lp «-heldon 13AP4A GE ... 38.00
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16AP4 Sheldon 19DPaA  Sheldon, 29.95 ¥
IGAPAA . 20CP4A Dumont 37.00
16DP4A  Tho 20CP4A  Sheldon 31.00 o
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16GP4  Sheldon .1EP4A Dumont 39.00
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16RP4A GE & N Single ion Fira aps. .39

ISKPCA Sheldon

Dnuble non traps .
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OPEN FACE_CABINET
T ANSFORMERS

RCA type for 16 to 24" X 5
GoE, Tyve tor 167 %0 247 xo45 .

These are very special prices while they lastl
DEFLECTION YOKES
Cosine Ferrite Todd Yoke 70° ...........$4,20
SPECIALS *

4 Prong Vibrators, each.
Lots of 12 or more. ..
Standard TV Tuners. .,
12~ Heavy Slug Speaker..... s

Audio Devices, Discs, an

Audio Plastic Red Oxide Plastic tape—
Half hour spool. ............... 0oooa0 $2.30 5
One hour sponl. 3.3

WIRE RECORDERS IN STOCK
WILCOX GAY—Model 2A

PENTRON—. M0d919T3C—QSPd Tape

Mode! RC2-HiFi Amplifie

Model RC10--AM-FM Tune! sl
Mode! 1C5—Williamson Amp lifier 1

e
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1714-ke signals on your set is to switch

in pretuned antenna and r.f. coils as (?W

shown in the diagram. This will give .

you reception by the image method, Men Who know y“know TECH-MASTER
without alterations to the receiver os-

cillator circuit. Your receiver has a
. : . ) C. G. McPROUD I
262-ke if. th th 4

¢ if, with the oscillator tuned Editor of AUDIO for Top TV Performance!

262 ke above the frequency shown on L A b
Engineering, writes:  peen obliged to assemble several

the dial. With the receiver dial set at
1190, the oscillator will be tuned to “l assembled my  more Techmaster receivers for
1;4152 ke, which is exactly 262 ke below own home TV re-  friends who marvelled at the pic-
e desired signal frequency. 5 5
ceiver from a standard Tech-  ture quality of my own. In each
master kit. I was amazed at the  case the results were excellentand
speed and simplicity with which  have provided their owners with
this could be done. So gratifying  uninterrupted top quality,
was the result, that I have since trouble-free performance...”

More leading engineers and
technicians have chosen Tech-

Experts Everywhere Concede the Superiority master Kits and Techmaster
| of fhe Techmaster 630 Type Circuit! Chassis, than any

other television.
The TECHMASTER 630 has been
advanced in every detail of modern en-
gineering and design. Every component

Miniature antenna and r.f. coils : ; o
which tune to 1714 ke should be used. is the best available, and rigid factory

The coils and switch should be located
close to the mixer and r.f. amplifier
tubes. A small bracket or apron on the

of years of trouble-free performance.

i
]
!
and test standards are your assurance L}
]
Prefabricated unit construction, factory :

pre-adjusted and pre-aligned make as-

rear of the chassis will probably pro- sembl . : 1

- y an utterly simple and enjoyable A T
vide ample space for the added com- rocedure with 2 minimum of tools @
ponents. The switch can be controlled P wi LN ) ‘

through a long flexible shaft.

For other frequencies a few Kkilo-
eycles removed from 1714 ke, the re-
ceiver dial setting may be found by
subtracting twice the receiver’s i.f.
from the desired signal frequency.

Get This Valuable Book’?f “_Just for Examining COYNE'S New 6-Volume Sef

FREEEY =

See your local Jobber for model details
or write direct to factory for illustrated literature.

< TECH-MASTER PRODUCTS COMPANY o 443.445 BROADWAY, N. Y. 13, N. Y.

o - -

i

Yes, you get this big, brand new book, “150

Radio-Television Picture Patterns and Di-

agrams Explained”, absolutely FREE! Jast
off the press! Gives complete wiring circuits
and diagrams on the latest Radio and Television Sets,
Easy-to-read, large 814 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

vy

new 6-book set, “Applied Practical Radio-Television”!

Here's “Know-How” That Makes You Worth More! SEND NO MONEY ! ;i mail coupon for 6-volume set

You'll get into the big money faster in TELEVISION-RADIO on 7 days free trial. We’ll include book of 150 TV-Radio Patterns

praLncid

TeLEVISIeN
G
n.“;?f i
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12

if you know where to find the answer to servicing problems. & Diagrams. If you keep the set, pay $3 in 7 days and $3 per
Coyne's great new 6-volume set gives you all the answers month until $23.00 plus postage is paid. (Cash price $22.00). Or
—quickly! For basic “know-how” that is easy to understand, you can return the library at our expense in 7 days and owe noth-
you’ll find everything you want in volumes 1 to 5 which con- ing. YOU BE THE JUDGE. Either way, the book of TV-Radio

tain over 5000 practical facts and data. They cover every step Paiterns is yours FREE to keep! Offer is limited. Act NOW!
from principles to installing, servicing. trouble-shootine and
aligning all types of radio and TV sets. So up-to-date it
includes COLOR TV and UHF. adavters and converters.
762-Page Television Cyclopedia Included

And then, for speedy on-the-job use, you get voiume 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!

]

I 1
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AN

The reason

most fringe area
installations are
TACO-EQUIPPED

Ask your distributor for your Taco Cat. Ne. 38 — the Antenna Handbook.

© 09 0000000000900 000000000000e¢060 0600600060000 90000o66s0000900

AN

TECHNICAL APPLIANCE

CORPORATION
Sherburne, N. Y.

ab

In Canada: Stromberg-Carlson Co., Ltd., Toronto 4, Ont.

STEVE-EL Television sets work where others fail because they are
built of the finest materials and designed by top electronic engi-
neers. Standard COIL CASCODE TUNER makes them perfect for

fringe area reception.

177..$148 207..$174
Extra Special

Webcor Tape Recorder
Model 210... $137.50

Pentron Tape Recorder
Model 9T-3C.. $117.50

Microphones at 50% off list
Shure-Turner, etc.

Write for list
Send for Latest Catalog

STEVE-EL ELECTRONICS CORP.

Dept. m &1 Reade 5t., New York 7, N. Y.

Manufactured
Guarantee on all parts and ONE FULL YEAR
guarantee on picture tube.

Features:

¢ Standard coil Cascode tuner. ® Large HI-FI
speaker. ® Hand rubbed, satin finished genuine
mahogony ccbinet,
densers. ® Picture tube. ® Adaptable for UHF

-
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%Don't miss the most sensational\\
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ues in TV Set History! /
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under license by RCA. RMA

e AGC. ® Movulded con-

and color. ® Synchronized FM audio system.
® Factory wired, aligned and tested. ® Mounted
in cabinet. i
k, 177..8162.
20”. $186. 21”7 $204.
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AIR-COUPLER DESIGN

2 I have heard a lot about the good
low-frequency response that can be o0b-
tained from inexpensive speakers in air-
coupler types of enclosures. Please print
constructional details on this type of
unit and tell me where I can find ad-
ditional references on the subject.—
A. C. D., Detroit, Mich.

A. The drawing shows the air coupler
described by the late Edmund T. Flew-
elling in the November, 1950, issue of
Audio Engineering. The unit is con-
structed from boards or plywood at
least three-quarters of an inch thick
with a liberal application of wood
screws. Note well that the speaker is
mounted outside the rear wall of the
column and that the rectangular port
is the only opening in the front wall
of the coupler.
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FRONT VIEW

The air coupler may be installed so
it stands on one end, or you may lay it
on its side and build it into a bookcase
or any similar enclosure. Some hi-fi
fans have installed them between the
studs in the wall of the room. Others
have built them into the space between
the joists in the floor or ceiling. In
either case, the port is the only opening
into the room.

Several experimenters have worked
out interesting variations and improve-
ments on the air coupler. The modifica-
tions include dividing the coupler into
two air columns of different lengths to
smooth out the response at the lower
frequencies and adding a reflex ar-
rangement and a second port to pro-
vide sound reinforcement from the rear
of the speaker. These variations and
improvements  were described in
Radio Communication for October, No-
vember, and December, 1950; February,
October, and December, 1951; and Feb-
ruary, 1952; and in the winter edition

(Vol. 1, No. 3) of High-Fidelity.

The speaker itself must be rugged
and have good low-frequency response.
Some form of frequency-dividing net-
work must be used to feed only the
desired lows to the air-coupler unit.
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Technotes

ENGINEERS

0l TV Receiver Design Eng.
| Test & Inspection Eng.
J Electronics Eng.

fl Field Engineers
B Lab Technicians

TO WORK ON:

Rodor, G. C. A., Mobile Rodio,
Auto Radio, Airborne Communi-
cotion & Novigotion Equipment,
Television, Antennos, Microwave
Equipment, Serve Mechonisms,
Guided Missiles ond Test Equip-
ment.

YOU BENEFIT

from high woges, o modern,

air-conditioned plont, poid
holidoys,
group insurance and a good

vocations  ond

Write

. chonce for advancement.
w"e- . . . .
Phone Housing immediotely ovoil-
Mr. E. O. able in the beautiful subur-
Cole, bon and country oreas thot

surround the Bendix plont.

Bendix Radio

DIVISION OF BENDIX AVIATION CORP

A

BALTIMORE-4, MD.
Makers of the World's Finest
Electrenic Equipment

RADIO-ELECTRONICS is paying good
rotes on accepfance for originol and un-
vsual orticles on phonograph, television,
FM and AM servicing, as well as articles
on industrial electranic equipment and op-
plications. Good constructional stories an
receivers or other pieces of electranic
equipment can also be used. Send for o
copy of aur Author's Guide. Address:
THE EDITOR

RADIO-ELECTRONICS
25 West Broadway
New York 7, N. Y.
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RE: ARCING IN DEWALD SET

In the “TV Service Clinic” of the
May, 1952, issue, a reader inquired as
to the cause of arcing at the grounding
springs on a DeWald receiver. The con-
ditions explained by Mr. Mandl may
exist, but a leaky high-voltage filter
capacitor is by far the most common
cause of this trouble. It is a common
occurrence in the Admiral 21B1 and
similar chassis.—Robert Brown

STABILIZING THE PILOTUNER

In the Pilotuner the 3-gang aluminum
capacitor body is grounded by mechan-
ical contact to the aluminum chassis in
a bolted connection.

I have found that a low-resistance
electrical connection from capacitor to
chassis greatly improves performance
and controls any tendency toward osecil-
lation at the high end of the FM band.

This connection can be made by sol-
dering copper braid from the r.f. coil
connection at the rear, right end of the
capacitor body to a tube socket rivet in
the chassis.

The copper braid can be stripped
from shielded cable if none is available,
and about two inches will do the trick.
The braid may be stiffened by tinning it
beforehand.—Howard Warriner

KEY CLICKS ON HT-17

A fellow ham brought his HT-17 rig
into the shack and asked my help in
licking a bad case of key clicks. We
tried the usual choke and capacitor
combinations in the various well-known
key-click filter circuits. All of these
seemed to make conditions worse rather
than better. Finally, we found the cir-
cuit and values that did the trick. We
connected a 20-henry choke in one of
the keying leads and a 0.5-uf, 600-volt
capacitor directly across the key ter-
minals. These values are exact for this
particular rig. Substituting slightly
different ones for either component will
let the clicks come through as strong
as ever.—Gerald Samkofsky, W2YSF

(The author mentioned that he is
now trying to clean up severe TVI
which occurs when the rig is used on
11-meter c.w. He would appreciate com-
plete details from anyone who has licked
the TVI problem on this rig.—Editor)

TENNA-TOP BOOSTER

When using the Electro-Voice Tenna-
Top booster with the Du Mont RA-
119-A receiver, shunt the relay in the
junction box with a resistance of 0.1 to
0.2 ohms to prevent burnout. This re-
sistance can be made up from five 1-
ohm, 1-watt resistors connected in par-
allel. The present relay in the booster
is designed to operate with receivers
using a maximum of 500 watts. The
RA-119-A draws 650 watts.—Du Mont
Service News

VR PICKUP CARTRIDGES

It has been found that open circuits
in G-E variable-reluctance cartridges
are usually caused by soldering the
phono leads directly to the cartridge
terminals. Excess heat produced during
soldering burns the fine wire to the
pickup coil and causes it to open. Al-
ways solder the phono leads to the push-
on terminals supplied with the car-
tridge.—G-E Radio Service Bulletin
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LET THESE

Professional

SERVICE METHODS
Boost Your
Earning Power!

Ghirardi's

l new 1-vol. training

course helps you
handle jobs

more efficiently —
in less time!

COMPLETELY NEW!

Radio and TV Receiver
TROUBLESHOOTING

820 pages, 417 illustrations, $6.75
For the beginner, this NEW Glirardi book is a
conplete up-to-the minute guide in servicing by

modern professional methods. For the experienced
servicemen, it is a quick way to “brush up’ on
specific types of work, to develop improved tech-
nigues or to find fast answers to puzzling problems.

Components, their troubles, their replacement and
even their repair are fully analyzed, Modern testing
methods including both “static” and ‘‘dynamic’’
tests using signal tracing and injection techniques
are carefully explained. You
learn how to set up an effi-
cient service procedure and
to interpret cata fast and
accurately. Four bhig chapters
show how to handle TV, FM
and AM realignment jobs in
less time and with a mini-
mum of equipment. Unique
“'step-by-step” charts ex-
plain complicated servicing
details almost at a glance.

THE HOW-T0-DO-IT
GUIDE TO M-o-d-e-r-n
SERVICE METHODS!

Nowhere else will you find
troubleshooting procedure
and servicing operations ex-
plained so clearly or so un-
derstandably! Dozens of

LICENSE EXAMS
WON'T
"'STUMP'* YOU!

This is the ideol
book to help you
poss servicing li-
censing examino-
tions now pend-
ing in many

service ‘‘tips”’ are equally places.

helpful. You learn to analyze R b .
many television troubles SO Gl
without laborious testing. Ghirardi books

are more widely
used for school,
militory and home
study training
than any others

You learn what to do about
those puzzling intermittent
troubles; how to service dif-
ficult 3-way portable fila-
ment circuits; how to handle

ac/dc and transformerless )

power supply heaters pro- | ©f their typel
fessionally; how to remedy This new book Is
fading and propagation trou- the latest, most

bles . . . and many more.
No really practical service
procedure has been omitted
—and all are explained so
clearly you can't fail to un-

derstand them! Use coupon!
10-DAY

MA"- UHDEH! EXAMINATION

] Dept. RE-92, RINEHART BOOKS, INC. 1
Technical Division

0l 232 Madison Avenue, New York 16, N. ¥. 1

1 Send Ghirardi's new Radio & TV Receiverl
TROUBLESHOOTING AND REPAIR for 10-

l day examination. If book is what I want. I will
then promptly remit $6.75 plus a few cents post- 1

] age or return book to you postpaid.

helptul of all for
boosting your
service profitsl

]
Name ......
]
fl Address
lCif,y .......... eees, Zone...., State.....c.oiveen. :
Employers’ name & address..........cccvvinnnnn l
1 OUTSIDE U.S,A.—Price $7.25, cash onl

y.
Same 10-day return privilege with money refunded,
LK N K N B N N N N N N N N N ]
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Technotes

' DO-ALL3

COMPLETELY SERVICES TV!

A unique and revolutionary set of economical and
compact testing instruments for TV Servicemen

RBP MIDGETSCOPE

. . Weighs only 9 pounds!
MODEL

E Size: 11%” x T%" x 5"

‘1 This 3" scope packs a high sensitivity, wide band
response instrument within its tiny lightweight frame.

SENSITIVITY: Vertical—20 millivolts

FREQUENCY RESPONSE: 20 cycles to 150 Kc

. In metal case with leather handle—Etched panel—
Smart brushed aluminum face—Fuse protected—for

‘ 105-125 V¥, 60 cy. AC operation.

q k Model 533M—Complete, ready to operate 59950

net

TV SET and TUBE TESTER
(Includes VT VOLTMETER and Reactivator)
All in ONE unit
e A TUBE TESTER
& A CATHODE RAY TUBE TESTER
= A CATHODE RAY TUBE REACTIVATOR
= A VACUUMTUBE VOLIME1ER (AC-DC)
= AN OHMMETER

In hand-rubbed oak carrying cose with test leads,
isolation probe, batteries, etc. Size: 124" 95
x 123" x 43%” Wt. 12/, lbs 9

Model 808—Complete, ready to operate net

High Voltage Multiplier Probe for Model 808
Extends range of YIVM to 30,000 volts

Model HYMP-1 , ......... ... ... $8.95 net

TV ""DO-ALL’" GENERATOR

HERE—AT LAST! One compact efficient instrument—
which gives the performance of several combined
instruments—each of which is higher priced and all of
which are needed for properly servicing TV and FM
receivers

It's a. .SIGNAL GENERATOR

1t's an..AUDIO GENERATOR

It's a. . MARKER GENERATOR

It's a. .PATTERN GENERATOR

RANGE: 9 megacycles to 220 megacycles all on funda-
mentals—bands 9-11 meg; 2!-47 meg; 53-220
ready to operate

meg
A ﬁgnet
Write today for the latest RCP catalog to Dept RE9

Unusually fine circuit design—new brushed
RADIO CITY PRODUCYS (0., INC—=5—
sptees

aluminum face, etched panel and dial
Size: 10”x6"x6”. Wt. 8 lbs

Model 740 Complete, with output cable,
YORK 1, N.Y.

152 WEST 2Z5+h 5T—e+—NEW

TUBES 50:

A REPEAT OFFER
5U4G 6AU6  bLALS 6BQ6
ALL AMERICAN SERIES—$2.50
125A7  125K7 125Q7 3525 50L&
Our Flyer contains a terific FREE BONUS—
Send for your copy today
THIS MONTH'S SPECIAL ‘

Please Mention
RADIO-ELECTRONICS
When Writing
to Advertisers

No. 807—2 for $2.50

CROWN TELEVISION
P. 0. Box 194 Hicksville. N. Y.

RADIO-ELECTRONICS is paying good rates on acceptance for original cmd. unusual
articles on phonograph, television, FM and AM servicing, as well as orticles on industrial
electronic equipment and applications. Good constructional stories on receivers or ofher
pieces of electronic equipment can also be used. Send for a copy of our Authors' Guide.
Address: THE EDITOR

RADIO-ELECTRONICS 25 West Broadway, New York 7, N. Y.

www.americanradiohistorv.com

MODIFYING THE WR-59A

The RCA WR-59A TV sweep gen-
erator does not provide a 40-50-mc sig-
nal for aligning the i.f’s of TV sets
having intermediate frequencies in this
range. However, this instrument can be
modified to provide 41.25- and 47.25-mc
signals at the r.f. output cable.

Interchange the coil core for the A
band (10-11.5 mec) with the coil core
for channel 1 (44-50 mc). The location
of these cores is shown in the drawing.
After interchanging the cores, adjust
the core in the channel 1 coil to provide
the correct center frequency. Proceed as
follows:

INTERCHANGE A &
CHAN-1COIL CORES

1. Connect an oscilloscope to the video
detector output of a properly-aligned
operating receiver with a 45-me i.f.
channel.

2. Connect the r.f. output cable to the
receiver’s i.f. input.

3. Note the response curve on the
scope and adjust the channel 1 core to
get the desired frequency range.

4. Check the limits of the response
curve with a TV calibrator or accurate
marker generator.

The channel 1 position will now pro-
vide enough signal to align receivers
having 45-mc i.f’s. Note that this sig-
nal is available at the r.f. output cable
and is controlled by the r.f. attenuator.
—Montgomery Ward's General Service
Letter

TELE-TONE MODEL 249

We have had a number of these sets
brought into the shop with the com-
plaint that picture height has reduced
to only 2 or 3 inches. Although there
are a number of possible causes for this
difficulty, nine times out of ten we are
able to locate the trouble in the height-
control circuit. The 1.5-megohm resistor
in series with the height control may
have reduced to as low as 500,000 ohms
or it may have opened up. In either
case, replace the fixed resistor with a
1.5-megohm, 1-watt unit.—Martin Ros-
enberyg

OLYMPIC 700 SERIES

Line-voltage surges often blow the
fuse in the horizontal output circuit.
This canses a small picture with fold-
over on both sides and visible damping
bars. To eliminate this condition: Re-
move the fuse from the present circuit
and then remove the GREEN lead from
terminal 1 of the horizontal output
transformer and connect it to terminal
8. Connect the fuse between terminals
1 and 8. Remove the YELLOow lead from
terminal 8 and reconnect it to terminal
7. Dress the fuse away from the high-
voltage terminal and components.—
Olympic. Television Service Bulletin

RADIO-ELECTRONICS
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RCA J2 RECORD CHANGER

When these changers continue to re-
ject records or reject more than one at
a time, the trouble can usually be traced
to the cycling cam—a heart-shaped
rubber-tired eam which operates the
change mechanism. A small half-moon
section of rubber has bcen removed
from the cam to disengage the drive
mechanism at end of change cycle.

The trouble occurs when the half-
moon depression is too short. The in-
ertia of the mechanism will cause the
cam to coast across the space and re-
engage the drive mechanism. The trou-
ble is easily eliminated by elongating
the cut-out section with a razor blade
or a small hand grinder. Make the cut
in the direction which will cause the
drive to disengage sooner. Don’t try to
change the point at which it engages
as this is controlled by the player
mechanism.—Joseph C. Burke

SPARTON AM-FM CHASSIS

A few cases of AM drift have been
reported on radio chassis types 6510,
8L9, 8110, 8M10, and 8S10. The cause
was an incorrect value of grid resistor
in the 6BE6 AM oscillator circuit. The
correct value of this resistor is 22,000
ohms. Replace with a '2-watt unit if
its value is incorrect.—Sparton Service
Division Bulletin

20CP4 PICTURE TUBES

Underwriters’ Laboratories require-
ments limit the maximum allowable
capacitance between inner and outer
conductive coatings of a TV picture
tube to 250 uuf if a filter capacitor is
used and to 750 uuf without a capacitor.
This limits the outer aquadag band to
a maximum width of 3 inches starting
from the reference line. This narrow
band does not provide sufficient radia-
tion shielding, so it has been deleted
from 20CP4’s made by Hytron.

The exterior coating on Hytron
20CP4’s is not the usual conductive
coating. Instead, it is an insulating
paint applied to improve the appearance
of the tube.—Hytron Engineering News
Release

MECK 16-INCH MODELS

Failure of the 0.25-uf, 600-volt ca-
pacitor connected to the damper tube
cathode and the horizontal-linearity
control coil is a common complaint on
some of these models. This capacitor is
mounted close to the 6,000-ohm, 20-watt
resistor connected between plate and
cathode of the 6W4-GT. Heat from the
resistor melts the capacitor’s insulation
and causes it to fail. Premature break-
downs can be avoided by moving the re-
placement capacitor to a spot where
it will not be affected by heat from the
resistor—Yuki Minaga

G-E MODELS 610 AND 611

Always leave the A-battery in place
in the cabinet, even if it is not con-
nected to the circuit. The reason for
this is that the loop is tuned with the
battery in place. Removing the battery
detunes the circuit and reduces the
sensitivity of the set.—G-E Radio Serv-
ice Bulletin

—end—

SEPTEMBER, 1952

L. A. Gary
A Miniature Radio Buzzer, by Harold
Lewis

SEPTEMBER, 1952

picture from Seattle just like a picture from any local station that I have seen
in the east last winter!”
signed G. E. B.
From Throop, Pa.
“#==] am in a section where reception is poor, and I am the only one to get the

above channels!”

signed J. A. H.
From Peru, Illinois
*==Your Silver Rocket Chassis is one of the finest chassis on the market today!”’
signed G. A. B.
From Crossville. Tenncssee
“——As for performance, both your chassis were outstanding. Everybody who has
watched them des that they are the hottest things on the market. In the
few days we used it in my home we got almost incredible results. They produce
a remarkably good picture.”

e
|
| MATTISON SILVER ROCKET .
|
' 630 CHASSIS WITH TUNEABLEuI
1
' BUILT-IN BOOSTER FOR BETTER |
| Featuring NEW CASCODE TUNER
I n x n E c E P T I o " made for UHF interchangeable :
: ———— tuning strips and 70° COSINE YOKE |
@ Broad band single knob control pre-ampli- |
| fier built in to eliminate long leads which may Comp.ll.:zeenf: |
| cause regeneration and attenuation of signal. 28 tubes |
| ® ONLY THE MATTISON 630 CHASSIS HAS 7 & |
I ALL CHANNEL TUNEABLE BUILT-INBOOSTER 3 |
| THAT INCREASES SIGNAL STRENGTH UP TO 1
| 10 TIMES. THE SILYER ROCKET WILL OUT- |
I PERFORM ANY CHASSIS MADE—IS PRICED |
I RIGHT TO SELL FAST WITH AN EXTRAORDI- |
||| NARY MARGIN OF PROFIT FOR YOU. WRITE I
’ | FOR CONFIDENTIAL PRICE SCHEDULE :
I @ Mattison features a complete line of ¥ : |
| [ mmesa| - 06 HTle@ |
| e et Benestly T o safling; All Channel “@ Booster :
: Here are some unsolicited, sincere reactions to the MATTISON TV LINE! :
FI From Ashland, Ohio ; .
) “=—only one word could describe it==TERRIFIC! . M s |
| From Tigard, Oregon sene ) I
| “—Yours is the best picture that I have seen of all custom sets. It brought in a :
: I
| |
| |
|
| |
! I
' [
' |
| '.

signed J. M.

DEALERS! SERVICE-DEALERS! Here is YOUR opportunity to become the “important’’
TV Dealer in your area for THE FINEST CUSTOM-BUILT LINE OF TELEVISION RE-
CEIVERS. FREE!! Write for Mattison’s merchandising portfolia explaining “THE
MATTISON UNASSEMBLED PLAN" and “THE MATTISON $1,000,000 FLOOR PLAN'',

SALESMAN — AGENTS! Choice territories available. Became a Factory Sales
I Representative. Prefer men with experience selling direct to dealers. WRITE TODAY!

When you buy from |

ﬁi o S Mattison Television & Radio Corporation |

i g Y iili = g Mattison Chassis, a
SATys0P  Mattin cabinet o g93 Broadway, Dept. SD8  New York 3, N.Y. |
Manufactured with integrity Tv Set! |l
e e e e e e e e e — — ——— t
e =

T E L E V I S I o N EVEI'Y RADIOMAN &, rose. o

"How to Sim-
Big demand for groduates can use these plify Radio Re-

8.5. DEGREE IN 27 MONTHMS in radio including airs” is pack-
V engineering—VHF, UHF, AM_ and FM. Students | ISERVICE HINTS! ¢d with on-the-
wse over $100,000 worth of equipment including 2 Valuable Manual Yours—FREE .bench.prochcul
large commercial type transmitters in new TV lab. Write today—no obligation ideas.

intense specialized course includes strong basis in FEILER ENGINEERING CO. Dept. IRC2-1

';‘;‘;'Ite’::;'c.r‘v science and advanced design in 8026 N. Monticello Ave., Skokie, 111 (Suburb of Chicago)

Hundreds of young men each year are earning engi-
neering degrees in this recognized institution. Start
any quarter. Many earn a major part of expenses A
in this industrial center. Low tuition. Competent in- You can’t beat
struction. Thorough, intense, practical program. . -
Also B.S. DEGREE IN 27 MO. in Aeronautical, Radio-Electronics
Chemical, Civil, Electrical and Mechanical Engi-
neering. G.l. Gov't approved. Enter Sept., Dec., for complete coverage of
March, June. Free catalog. ENROLL NOW

INDIANA TECHNICAL COLLEGE Radio, Television and Audio
1792 E. Washington Blvd., Fort Wayae 2, Indi

TELEVISION COMMUNICATIONS INSTITUTE
Stat

1
P 1 City........ e Z0NE L State. L
205 W. Wacker Dr., Dept. RE-10, Chicago 6, NI. | 'Ll checic here for Pre.TV Radio Course.

www americanradiohistorv com
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Miscellany

veA® EIIAIR AMEPA nr,____l

Miscellany

standard brands

TUBES

0Z4 ....$ .45(6BD6 ...3 .45 12AU6 .$ .44 50BS 6L6G  ..$ .81
1T4 .... .55/6BES ... .46 12BAs .. .43 . .42
175 .. 4416BGSG . 1.49 12BES .. .48 6SC7 .. .68
1X2A .. .63|6BQs .90 12BH7 . .63 6SF5 .51
3Q56T .63(6CB6 .. .53 12SA7GT .50 6SH? .59
SU4G .. .40|6J5GT .40 128J7GT .47 . .47
5Yi6 . .2816J6 .... .63 |12SK7IGT .50 6SLIGT .65
6AGS5 53| 6K6GT . .39|12SN7GT .55 5 .38
SAKS .95 | 6SAY .45[12SQ76T .45 ‘e .48
SALS . .40 | 6SN7GT .52/19BG46G  1.39 5 ceee IS
6AQ5 46| 6SQIGT .45 25AV5GT .83 5 12AU7 . .52
6ARS . .35(6V6GT .51 25BQ46GT .90 .51(12867 . .52
6ASS .48 | 6W4GT 49 25L6GT . .47 1.55/1978 ... .75
6ATS .36 6WHGT .50135B% ... .47 .65 | 25Z4GT 41
6AUS 41/6X4 .... .35(35C5 ... .47 .66 | 117N7GT 1.09
6AV5GT .87|6X56T 35 I5LEGT .47 . .48 117P76T 1.09
5AVS .36112AL5 .. .48|3iw4 .. .31 .48 | 11723 .42
6"AS .. .43|12ATs .45 |35E56T .30 .49  17BP4 ..19 50
4BCS 53 20CP4 .24.50

f;l;:ny' other types equally low priced—inciude ali your tube needs with your order.
One of the largest stocks in the country

120 LIBERTY ST.,

Min. Order $25.00. Terms: 25% with order, balance C.0.D.
All merchandise subject to prior sale, F.O.B. New York City. Mail order division.

ele \ ision Materials Corp.

NEW YORK 6, N.Y. * COrtlandt 7-4307

Still Time To Get

This is not intended as a pun, but it's quite
evident that with wire certain to be in short
supply and low-low Summer prices still pre-
vailing, IT'S WISE TO SEE YOUR NEAREST
J.S.C. DISTRIBUTOR N-O-W . . . fill your
requirements for now and the months ahead!

300-Ohm TV Lead-In Wire—
finest quality J.S.C. Wire—is
still ot low Summer prices. With
prices certain to rise this Fall,
it's WISE TO STOCK UP NOW.
... Be Protected . .. Stock Up!

SEE YOUR NEAREST J.S.C. DISTRIBUTOR

—UNDER THE WIRE—

w...M..)mQ
300 OHM TELEVISION
TRANSMISSION

CABLES

You Get Highest Quality and Top
Efficiency When Yau Buy Wire Prod-
ucts From the Dealer Displaying
the Orange & Blue J.S.C. Disc!!

OPPORTUNITY AD-LETS

Rates—35¢ per word (Including name, address and
initlals), Minimum ad 10 words. Cash must aceompany
all ads except those placed by aectedited agencies. Dis-
count for 12 issues, 207 . Misleading or ohjectionable
ads not accepted, Copy for November Issue must reach
us hefore August 21. 1852,

Radio-Electronics, 25 W. Broadway. New York 7. N.Y.

WANTED: AN TRC-1 EQUIPMENTS, T11 TRANS-
mitters, R19 Reccivers, Test Oseillators, Anv cone
dition or quantity. Box . Radio-Electranics, 235 West
Broadway, New York 7. N. Y.

SPEAKERS REPAIRED at wlholesale pricex. Guaranteed
workmanship. Fast service. Amprite Npeakers Service,
70 Vesey St., New York 7, N. Y,

WE REPAIR. CONVERT. SELL, ALL TYPEs OF
eletrical Instruments. fuhe checkers and analyzers. Hazle-
ton Instrument Co. ih-

tElectric Meler Lahboratoryr, 128
crty Street, New York, N. Y. Telephone—BArclay 7-1234.

WANTED: AN/APR-4. other "APR-", “Ts-", “IE-',
ARC-1, ARC-3, ART-13, BC-348. etc. Microwave Equip-
ment. everything Surplus. Rpecial tubes, Tec Manuals. Lab
Quality Equipment, Meters, Fast Action. Fair Treatment,
Top Dollar! Littell, Farhills Box 26, Dayton 9, Ohio.

NEW RCA 3AP1A ORIGINAL CARTONS §6.75 EACH.
Tubes, surplus-hought. sold. Free list. Write
MARK, Box 14, New York City 72,

EIGHT RADIO BUILDING PLANS $1,00, Master Kit
Company, Box 206. Bellevillte. Ontario.

FIVE ELEMENT TV YAGU BEAMN, ALUMINUM
Tubing, ete. Write for prices. Willard Radelift. Fostoria,
Ohio.

TV AND FM ANTENNAN, YAGI, CONICAL BOW-TIK
Mounts. accessories. Lowest prices. Wholesale Supply Co.,
Lunenburg 2, Mass.

SEND $1

ENJOY 3 COLOR TELEVISION SCREEN. 5
i Johnstown,

State Sereen Size. Zingo Produets, Dept. K,
New York.

When Writing Advertisers Please Mention
RADIO-ELECTRONICS

www americanradiohistorv com

ELECTRONIC LITERATURE

Any or all of these catalags, bulletins,
or periodicals are available ta you on re-
quest direct to the manufacturers, whose
addresses are listed at the end of each
item. Use your letterhead—da not use
postcords. Ta facilitate identification,
mention the issue and poge of Rabio-
EiectroNics on which the item appears. All
literature offers void ofter six months.

VEE-D-X CATALOG

The LaPointe Plascomold Corp. has
issued a new 23-page illustrated catalog
describing VEE-D-X TV antennas,
towers, boosters, and accessories.

A copy of catalog No. 52 1s available
upon request to The LaPointe Plasco-
mold Corp., Rockville, Conn.

ELECTRONIC FLASH HANDBOOK

The Sprague Electronic Flash Hand-
book is a 14-page, 8% x 11-inch booklet
on constructing four different low-
voltage electronic flash outfits designed
around Sprague’s low-leakage electroly-
tic capacitors and the latest types of
flash tubes.

A copy of the handbook (No. C-703)
can be obtained for 35¢ from Sprague
dealers, or from Sprague Products Co.,
North Adams, Mass.

CONDENSED CATALOG

Electro-Voice has issued a new con-
densed catalog No. 113. Microphones,
phono-cartridges for all three speeds,
hi-fi speakers, drivers, horns and cross-
overs, folded-horn corner enclosures,
2-, 3- and 4-way speaker systems, auto-
matic self-tuning Tune-O-Matic and
Tenna-Top boosters, and the TeleVider
distribution system for multiple TV in-
stallations are described and illustrated.

For free copy write to Electro-Voice,
Ine., Buchanan, Mich.

TV TUBE COMPLEMENTS

Sylvania’s new enlarged third edition
of its Television Receiver Tube Com-
plement Book lists receiving and pic-
ture tube types for nearly 4,000 differ-
ent TV sets now in home use. Receivers
are listed alphabetically by manufaec-
turers, and the total number of tubes
required for each is also given.

Copies of the 120-page wire-boun
book may be obtained for 75¢ from
distributors or the Advertising Depart-
ment, Sylvania Electric Products Inc.,
Emporium, Pa.

PHONO NEEDLE CATALOG

Full information on every known
type of needle replacement appears
in the Jensen Industries’ phono needle
catalog No. 52. The 16-page brochure
is cross-referenced according to pho-
nograph manufacturer, cartridge man-
ufacturer, and competitive needle
sources. Information is also supplied
on Jensen’s magnetic recording tape.

Available free from parts distribu-
tors or direct from Jensen Industries,
Inc., 329 S. Wood St., Chicago 12, I1l.

—and—
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Ky,

Peopie

R. L. Triplett, president of TRIPLETT
EvLectricaL INSTRUMENT Co., Bluffton,
Ohio, was presented with a gold watch
by his sales force on the occasion of his

Your best hook buy!

new Gernsback Library
A

Streamlined!
Enlarged!

Gives you thorough and
accurate coverage of
practicol electronics ot
just a fraction of the
vsual cost of technical
hooks!

Check these important new books on RADIOQ« TV «AUDIO!

TELEVISION TECHNOTES. No. 46—$1.50.
Cuts down on TV trouble-shooting time!
Tells you how to find and correct more than
600 troublesome bugs which have cropped
up in scores of sets made by 27 leading
manufacturers. Compiled by the editors of
RADI0-ELECTRONICS from the reports of prac-
ticing service technicians and from manu-
facturers’ servicing notes. 128 pages.

Mr. Triplett (right) accepts 50-year
award from E. K. Seyd, as A. D. Plam-
ondon, Jr., RTMA Chairman, looks on.

50th year in the industry. The presenta-
tion was made by E. K. Seyd, Andover,
Conn., manufacturers’ representative
and a 20-year veteran with the Triplett
sales organization.

BASIC RADIO COURSE. No. 44—$2.25. By
John T. Frye. At last a book that actually
makes learning fundamentals a pleasure!
Rapto-ELECTRONICS’ popular technician-
writer leads you along the rocky path of
theory from Ohm's Law to an understand-
ing of advanced servicing techniques and
makes what you’ve learned stick. 176 pages.
Durable hard cover.

George Mucher was promoted to ex-
ecutive vice-president of CLAROSTAT
MANUFACTURING Co., Dover, N. H,, in a

S O gy M ‘ot
B &

Ed
B oo . s

RADIO TUBE FUNDAMENTALS. No. 45
—3$1.00. Gets right to the heart of radio!
Gives you a clear understanding of what
radio tubes are and how they work in 8
cireuit. Used as 8 reference text at New
York University. The author is an Instruc-
tor and engineer. 96 pages.

MODEL CONTROL BY RADIO. No. 43—
$1.00. Tells what radio control i3 and how
to use it In model airplanes. boats and
autos. Covers construction of coders. trans-
mitting and recelving systems and other
conibonents as well as combplete systems,
112 pages,

HIGH-FIDELITY TECHNIQUES., No. 42
—£$1.00. By James R. Langham. I’robably
the best book on hi-fl ever written—at any
price! In a splcy and highly readable style.
RADIO-ELECTRONICS’ famous audle
writer tells you how to design your own
equipment and get top performance from it,
112 pages.

Haveyouread these acclaimed best sellers?

Clarostat executives William J. Mucher,
J. J. Repetto, George Mucher, Walter
J. Mucher, Fran J. Chamberlain.

series of top-level personnel changes.
Other promotions: Fran J. Chamber-
lain, sales manager, Distributors Divi-
sion; Walter J. Mucher, plant produc-
tion manager; William J. Mucher, chief

engineer; and Jacob J. Repetto, super-
intendent, design and drafting. They
have all been associated with Clarostat
for years.

Glen McDaniel, the first full-time paid
president of the RTMA, announced his
resignation, effective October 1, at the
association’s 28th Annual Convention

g
@ SIS

B L Graham, F. R. Lack, John T. Koeh-
ler, Robert C. Sprague, RTMA President
McDaniel, and Chairman Plamondon.
at the Palmer House in Chicago. A. D.
Plamondon, Jr., president of Indiana
Steel Products Co., was elected chair-
man of the Board of Directors succeed-
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PUBLIC ADDRESS GUIDE.
No. 42—7Sc
Tells hOow to earn more money in
PA work! Covers installation, main«
tenance. construction. Construction
details for a system to handle 80%
of all P.A. job

AMPLIFI‘I IUILDEI’S GUIDE.
3350

For the deslzner and bullder of au-
dio equipment. A wide range of
technical data on amplifier design
and constructlon. Proven best-seller?!

UNUSUAL PATENTED CIRCUITS. No. 30
—b50¢4. A gold mine of important hook-
ups. Control circuits, detectors, ampli- 1
fiers, power supplies and foreign circuits.

HANDY KINKS AND SHORT CUTS. No.
29—b50¢. A treasury of time savers! An-
tennas, power supplies, test equipment,
etc. A great value at this give-away

price!

The Gernsback Library is pub-
lished by the publishers of
RADIO-ELECTRONICS !ow

O L T

THE CATHODE-RAY OSCILLO-
SCOPE. No. 40—75c
How the ’scope works and how to
use it in servicing TV, FM and AM

receivers, amateur equipmeni and
audio amplifiers.

ADVANCED SElVICE TECHNIQU!
Devoted to specmlhed problems
not found in ordinary texts.

treasury of ideas. methods and pro-
cedures for Advanced techniclans.

| below:

RADCRAFT PUBLICATIONS, INC., Dept. 92
25 West Broadway
| New York 7, N. Y.

Enclosed is my remittance of $_
| Please send me postpaid the books checked

(146 (145 (144 (148 [J42 (041 [ 40
339 (333 (132 (331 (J30 029

PIACTICAL DISC RECORDING.
- 39—7Sc.

Covers theory as well as technique.
A full chapter for each component.
Expiains in practical detail the
elements of making quality records.

RADIO QUESTIONS & ANSWERS.
No. 31—-50c.

Answers your tough ones on cir-
cuits, amplifiers, transmitters, ete.
Diversified, practical information
which ¢an be put to daily use.

See your distrthutor —or mail this coupon

(Please Print clearly.)

Zone. State
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! Tube Prices
SMASHED/

ALL TUBES listed below earry 6.month guarantee—
exception only burnouts and breakages. At these sen-
sationally low prices, these tubes must be ordered in
quantities of AT LEAST 10 ASSORTED TUBES.
Add 10% for orders under 10 tubes. All indi-
vidually boxed in attractive Greylock Cartons.

SPECIAL OFFER: Additional 5% discount on all
shipments of 100 tubes or more assorted!'

$ .59 6BES
BF.

.99 6BQ6GT
-89 68Q7
9 6C4
59 6C5GT

.49 6C6
.59 6CB6
.49/5CD6G
49 |6ES
.09 6F6GT
.59 6J5GT
.79 hJ6
.98 w7
49 RK6GT
095

159(6S8GT
89 6SA7GT

-69 6SJ7GT
69 6SK7GY
.09 ESL7GTY
69 USN7GT

69 50C5
-89|50L6GT
.59 80

89|I 1723

SENSATIONAL PRICE SLASH!

FAMOUS MAKE

TV BOOSTER

Model 410
List $32.50. Reg. Dealer

S0 51 4095
A FEW
LEFT!

McMURDO SILVER
FM-TV BOOSTER

Very simple to hook up.
tnstructions included.

WiLE $9.95
THEY
LAST!

MANY ADDITIONAL VALUES, in Radlo. TV and Elec-
tronic components and accessories! Send for our Greut
New Bargain Supplement 100-4

All Prices F.0.B. NYC. Please include postage and in-
surance with your remittance. 259% Deposit required

on all C.0.D. orders.
ELECTRONICS

GREYLOCK SuReiv°eo:

115 Libzrty Streat MNaw York 6, N. Y,

OM-THE
SPOT

BATTERY RECORDER

wALK'E_REGUNJALL 8 Ib. miniature BATTERY

RECORDER-PLAYBACK
Continuous, Pper accurate, i recording
at only 5¢ per hr. Instantaneous, Permaneunt play-
back. Picks up sound up to 60 ft. Records confers
ences, lectures, dictation, 2-way phone & sales talks:
while walking, riding or flying. Records in closed
briefcase with ‘‘hidden mike’’l Write for details.

MILES REPRODUCER CO., INC.

BIT BRO&DW ALY Dept. RE-9 MEW Y I WY

WANTED

BD110 Telephone Switchboards, BDI00 Telegraph
Switchboards. BD90 Power Boards, EEIOt V-.F Ring-
ers, BE72 Cabinets, FMI9 Frames, RA43, REC30,
KS5988, RA87. RA37, RA9I Rectifiers, BDI10I Test
Boards, SB6 Switchboards. Type CFIA, CF3A, CF2B
Carrier Equipments. Any condition and quantity.

Box 752-1 Radio Electronics
25 W, Broadway, New York 7, N.Y.

ing Robert C. Sprague, president of
Sprague Electric Co. He appointed a
committee to make recommendations
for a new RTMA president. Leslie F.
Muter was re-elected RTMA treasurer
for his 17th term. Dr. W. R. G. Baker,
vice-president of General Electric was
reappointed as director of the Engineer-
ing Department, James D. Secrest was
reappointed secretary and general man-
ager, and John W. Van Allen was re-
named general counsel.

Frank R. McMillan joined the INTER-
NATIONAL RESIST- © .. 4% 2.
ANCE Co., Philadel- 7 .
phia, as assistant
Radio Division
sales manager. He
comes to the com-
pany from DuMont
where he was a
district sales man-
ager in the Cath-
ode-Ray Tube Di-
vision.

: 4
F. R. McMILLAN

James J. Tynan, former manager of
Commercial Sales, was appointed man-

; s ager of the Equip-
ment Sales Divi-
sion of RAYTHEON
MANUFACTURING
Co., Waltham,
Mass. He replaces
Ray C. Ellis, vice-
president, who was
named manager of
the Raytheon In-
ternational Divi-
sion.

J. J. TYNAN

J. A. (Shine) Milling, who recently
resigned as director of the Electronics
Division of the NPA and chairman of
the Electronics Production Board of
the DPA to return to private industry,
was appointed ex-
ecutive vice-presi-
dent and general
manager of How-
ARD W. Sams & Co.,
Indianapolis. Be-
fore entering Gov-
ernment service,
Mr. Milling had
been operating
vice - president of
the RCA Service o
Company. J. A. MILLING
Personnel Notes

Robert A. Penfield, advertising
supervisor of the Tube Division of
SYLVANIA ELECTRIC PRODUCTS, was pro-
moted to advertising manager of the
Radio and Television Picture Tube Divi-
sion, Electronics, Parts, and Tungsten
and Chemical Divisions.

. . . Bob Abbott, advertising manager
and assistant sales manager of Littel-
fuse, Inc., Desplaines,Ill.,for eight years,
joined the staff of BURTON BROWNE AD-
VERTISING, Chicago. Herb Cornelius,
former field sales manager of Littel-
fuse, was promoted to sales manager.

. . . Frederick P. Harvey, former ad-

www.americanradiohistorv.com

LOVE THAT
QUICK- WEDGE!

f use it instead of @

=~ \conventional screwdriver!
LS

SCREW-
HOLDING

SCREWDRIVER
funconditionally guaranteed

ASK FOR IT AT YOUR DEALER

KEDMAN ©0, = 233 & Sth WEST « SJALT LAKE CITY, UTAH

Please Mention
RADIO-ELECTRONICS

When Writing
Advertisers

Be a ‘‘key’’ man. Learn how to send and

recelve messages In code by tel
and radio. Commerce needs tl{:ou!a;'fi?%r;
men for jobs. Good pay, adventure. in-
teresting work. Learn at home quick}
ugh famous Candler System. Qual-
ity for Amateur or Commercial Li-
cense. Write for FREE ROOK.
CANDLER SYSTEM CO.
Dept. 3-K, Box 928,Denver 1,Colo.,U.S.A.

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

Every page of **How (o Sim.
plify Radio Repairs®’ is
packed with on-the-bench,
practical ideas. Contains
photos, charts, diagrams—
ho fluff—no vague theory. In
plain every-day language {t
gives you priceless sugges.
tions —new servicing ideas.
You'll use and benefit from
the experience of experts,
Partial list of How
to Localize Trouble;
Service Ampllifiers; How to
Test for Dlstortion;
Test Audio Clrenits; How to
Test Speakers: How to Find
Faults in Oscillators; How
to Test Radlo Parts—and it’s
all yours—FRew; No obh-
gation.

SEND COUPON OR GOVERN-
MENT POSTCARD FOR
YOUR FREE COPY TODAY!

e e e = = -
FEILER ENGINEERING CO., Dept. SRC2
1 8026 N. Monticello Ave., 1
Skokie, tlI. (Suburb of Chicago)
Please RUSH my FREE copy of ‘“‘How to Simplity |
| Radio Repairs.’*

I Address. .
Clty, . et a Zon

e e e T e R 1 PAE

RADIO-ELECTRONICS
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vertising and sales promotion manager
of SyLvaNia ELECTRIC PropucTs’ Radio
and Television Picture Tube Division,
Electronics, Parts, and Tungsten and
Chemical Divisions, joined the staff of
Fuller & Smith & Ross, Inc., New York
City advertising agency, as account
executive assigned to the Westinghouse
Electronic Tube Division.

. . . Bob Mosher, formerly with Art
Cerf & Co., will travel in the New Eng-
land territory for MERIT CoiL & TRANS-
FORMER Corp., Chicago.

. Fred H. O’Kelley, Jr., former Cin-
cinnati district representative for the
GENERAL ELECTRIC Tube Department,
was appointed product manager for
G-E receiving tubes.

. . . Adrian 8. Price joined RMS, New
York Gity, as director of public rela-
tions and advertising. He had been with
the Dexter Chemical Corp.

...S. H. Van Wambeck joined the
HAMMARLUND MANUFACTURING Co., New
York City, as chief engineer, coming to
the company tfrom Knapp-Monarch Co.

. Richards W. Cotton is on a leave
of absence from PHILCO Corp., to act
as chairman of the Electronics Produc-
tion Board of the DPA, and director
of the Electronies Division of the NPA.

. M. A. De Matteo, well known in

distributor circles, joined the ASTRON
SALES Corr., East Newark, N. J., man-
ufacturer of capacitors and of inter-
fence filters, to head jobber sales.

. Stanley Kramer was promoted to
chief applications engineer of the
Germanium Produects Division of Rabio
RECEPTOR Co., INC., Brooklyn, N. Y.
Herbert Friedman, formerly an en-
gineer with Columbia University, was
appointed sales engineer of the division.
... J. H. (Robby) Robinson was ap-
pointed president of Rapio ESSENTIALS,
INC., Mount Vernon, N. Y., which has
resumed business as a subsidiary
agency of American Radio Hardware
Co., Inc.

. Robert H. Dolbear was appointed
sales engineer of the Instrument Divi-
sion of ALLEN B. Du MoNT LABORA-
TORIES. He had been with Curtiss-
Wright Corp.

. John Ouse, formerly with Ameri-
can Television Co., joined THOMAS
ELECTRONICS, INC., Passaic, N. J., in
charge of Midwest sales.

. .. Morris L. Finney, Jr.,, a former
Chicago manufacturers’ representative,
joined THE FINNEY Co., Cleveland an-
tenna manufacturer, as sales manager.
.. . Lester C. Harder and John B.
O’Donnell were appointed assistant
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manager and director of purchasing,
respectively, for the National Defense
Department of MOTOROLA.

. Arie Liberman, president of TALK-
A-PHONE Co., Chicago, was granted a
patent on a new selector device for
intercom systems.

. K. B. Shaffer was appointed man-
ager of kinescope renewal sales of the
RCA TuBe DEPARTMENT, Harrison,
N. J. D. M. Branigan continues as
manager of receiving tube renewal
sales, and A. G. Petrasek was appointed
manager of electronic components re-
newal sales, replacing Mr. Shaffer. All
are veterans with RCA. Separate kine-
scope and receiving tube sales functions
were created within the renewal sales
organization to improve service to the
expanding electronics market.

. Graham R. Treadway joined La-
PoiNTE-PLASCOMOLD CoRP., Rockville,
Conn., manufacturer of Vee-D-X an-
tennas and accessories, as assistant to
J. L. Respess, president. He was pre-
viously president of the Horton-Bristol
Mfg. Co. LaPointe-Plascomold also an-
nounced that Charles D. Townsend had
joined the company as director of man-
ufacturing. He has a wide background
in engineering and management.

—end—

WeteSeand CUSTOM-BUILT TV CABINETS

DIRECT FROM MANUFACTURER TO YOU—COMPARE PRICE and QUALITY!

H:25”, D:21Y,"”, W:25” Wagt: 50 Lbs.

Be price

yourself!

H:401,”, D:24”, W-
25", Wgt: 100 Ibs

CONSOLE
TABLE
MODEL 500 .......... s42 L M(;DEL 80050 B
H:401,”, D:22'/”, W:i25l4" 82.
ﬁsalgbosaz,4"forw2;;’" Picture Tube gg;‘goo{-bgs $45 50
: 1247, W: .
Wat: 60 fbs. ... ... $55.80 woDEL 200 ...
,

—YOUR CHOICE—

REGAL
VIDEO

30 tubes—for 6" to
24” Picture Tubes
® High Efficiency

@ Automatic Ibrium-
ness control
® Special extra hi

High Voltage painCascode Stand.
Circuit ard Coil Tuner
® Keyed AGC

Famous SUPER DeLUXE 630 CHASSIS

® Directly adaptable

for UHF.
'Sh ® 12” Quality Speaker
® Factory wired.
aligned,

ALL PRICES
TAX INCLUDED

conscious! TELESOUND Wholesale Prices

enable you to sell more, make a BETTER PROFIT for

< P

CREDENZA MODEL 1200

H: 237, 407,

?hpg wt approx
7 2

Ibs. For 17~ 0", 217

Picture Tube, _includes s
record-changer compart-

ment, TV only, for 24”and 27"

This cabinet also available mr TV only (17" to
34% CRT) side mount, 347 $105

All TeleSound cabinets illustrated are available in Ribbon Stripe Ma-
hogany. Model 200 also available in Walnut. All cabinets can be had in
Blonde Korina at 10% additional. These cabinets are custom built and
drilled to fit standard 630 type chassis. We can supply them with undrilled
panel to fit any other chassis you specify.

TERRIFICALLY
LOW PRICED!

12V;" Black or White

OComplete ready to 17"

TV PIGTURE TUBES

(Don’t be misled—demand guaranteed standard brands!)

EF 313939

16" Glass Rect. (BIk) ..
Rectangular (Blk) ...

SHELDON BLUE LABEL
One Year Guarantee
Dumont—é Mos. Guarantee

19” Round (BIk)
20” Rectangular (Blk)
21" Rectangular (BIk)
24" Metal

21" Rectangular ..

...$33.50
.$35.50

le Price on

knobs and hardware
Less CRT

tested.

Techmaster C-30 Chassis, Complete
with Tubes & Speaker, Less CRT.$149.50

\.

FREE OFFER! Schematic Diagram and
compiete 24 page service manual FREE
with any of these chassis!

models illustrated,
(Regal or Video),

Please include 25% deposit with orders, balance C.0.D. All shipments F.O.B., NYC
"' Designers & Manufacrurers of Custom TV and Radio Furniture’

ele

SEPTEMBER,

CoRPolATlON

1952

12” speaker,
Techmaster C-30 chassis desired, add $10.00 to combination price. Check
these sensationally low prices:

SPECIAL COMBINATION OFFERS!

SAVE MONEY! Order the cabinet of your choice from the TeleSound

in combination with the famous 630 TV Chassis.
and your choice of picture tube. If

CABINET COMBINED WITH Super 630 chassis, 12” speaker, and
STYLE 17” CRT 20" CRT 21”7 CRT 24" CRT
500 $205.75 $211.60 $215.50 $258.20
421 West 28th Street 200 209.15 215.00 218.90 |  ......
New York 1, N.Y. 800 245.10 251.05 254.95 |  ......
1200* 291.50 297.35 301.25

Phone: WI 7-0719

www.americanradiohistorv.com

*Record Changer not inciuded.
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Become an

Electrical Engineer

i T
R

i \ﬁ&
IN ELECTRONICS

o B. S. Degree in 36 Months

® Radio-Television Technician
Certificate in 18 Months

@ e

MAJOR

By 1954 there will be at least two positions for
every engineering and technician graduate.
This College offers a tested plan that permits
you to enter these vast employment oppor-
tunities at an early date. First — you save
a valuable year through optional year-round
study. Second — you can receive advanced
credit for prior training gained in the armed
forces, other schools or field experience.

Enter Both Radio and Television
Through This Plan

12 months or one-third of the B. S. degree
course (Electronics major) — also brings
you the Radio Technician’s certificate. An
added 6-month course qualifies you for the
Radio-TV Technician’s Certificate. Recent
developments open unlimited opportunities
for TV technicians and engineers.

The Proven “UNIT CHASSIS SYSTEM”

of teaching was
developed here. It
“breaks down’ the
TV set by stages.
You learn every
component of all
types and makes —
and are prepared
for future design
changes, including
the advent of color.

General Preparatory Course

Exclusive 3-month course is tailor-made to
help young men fulfill academic deficiencies
and meet engineering admissionrequirements.
Terms open October, January, April, July
Over 48,000 former students from all states
and 23 overseas countries. Faculty of trained
specialists. Modern laboratories and equip-
ment. Nonprofit technical institute and
college in its 49th year.

MILWAUKEE
SCHOOL OF ENGINEERING

FREE — Write for ‘‘Occupational
Guidance Bulletin,”” *“Your Career”
booklet, and catalog.

e s ssssssssssEsEsssa.

8 Milwaukee School of Engineering
Dept. RE 952. 1025 N. Milwaukee
Milwaukee, Wisconsin

Without obligation send Catalog for
Electrical Engineering, B, 8. Degree,
major in [}Electronics ; (I Power ;1 *Your
Career’’; Occubational Guidance Bulletin
on: [ Radlo-TV; [ Electrical Power:
{0 Welding; (1 Heating, Refrigeration Alr Conditloning
[IMechanical Engineering, B.S. Degree ; [1Preparatory.

Name.

Address.

Zone.

State.

City.
If veteran, indicate date of discharge

i
]
u
]
1
1
Age. i
[]
1
[]
1
[]
[]

L DL L L L L L LYY Y

PRSP,

LEARN CODE

as Low as $@-95

THEORY

ECONOM1I .

FAST WAY. BEAT THE ADV
CLASS DEADLINE (closes De

£
3 "AMECO" COURSES AVAILABLE:

#1—NOVICE CODE COURSE. You get and keep
10 recordings  (alphabet through 8 W.I.M ), In
chudes typical 1« type code exams. Free
instruction book «n learning how to send and receive
code the simplest, fastest way: plus charts to check
your receiving accuracy all for the

low price of only ... .. .. »

#2—SENIOR CODE COURSE. You gzet and keep
verything given the Novice Course except that you
cet 22 recordings (alphabet through 18 W P.M.)

slus an album, plus typical . C  type code
exams for General class and 2nd class eommercial
telegraph licenses. Al this for

only +

#3—COMPLETE RADIO THEORY COURSE. 4
complete, simplified home study theory course in
radio, covering the Novice Technician, conditional
general, and advanced classes—all under one cover—
with hundreds of tvpical F ¢, ( type questions te
prepare you for license exams, No technical back

ground required. You alsv get. FREE. one vear of

consultation and a guide to setting up your ham

station. All for the amazingly low

low price of . .
All Courses Have Money-Back Guarantee

See Them at Your Dealer or Write for Free Information

AMERICA

Electronics Co., Dept. RE9
1451QWilkind Ave.,N.Y.S9, N.Y,
Tel. No. DAYTON 9-4815%

RADIO & TELEVISION
... TRANSMITTERS
LAB. WORK EVERY DAY
LEARN BY EXPERIENCE

REHRIG SCHOOL

1113 S. GAY ST,
BALTIMORE 2, mD,
Lex. 3195

RAPIV R,

Intensive, specialized course Including strong basis in
mathematics 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, Clvil, Eleetrlcal. and
Mechanical Engineering. G.I. Gov't approved. Enter
Sentemher, December, March, June, Catalog.

INDIANA TECHNICAL COLLEGE

159 E. washington Blvd.. Fort Wayne 2, Indiana

I'IEGIHEERIHﬁ‘??

RADIO and TELEVISION ELECTRONICS

in_all Technical Phases
New Classes (Day & Evening)
Start 1st of Dec., Mar., June, Sept.
FREE PLACEMENT SERVICE
for GRADUATES
For Free Catalog write Dept. RC-52
RCA INSTITUTES, INC.
A Service of Radio Corporation of America
350 West 4th St., New York 14, N_ Y.

RADIO COURSES

® RADIO OPERATING @ CODE

® RADIO SERVICING @ ELECTRONICS
® F.M. TELEVISION

Preparation for Civilian. Maritime, Army and

Navy license requirements,

Write for Catalog TE

7 TRADE & TECH.
SCHOOL

IS W 405
EMchcan 18017

ELECTRONICS and RADIO
Engineering Laboratory and Classroom

,
\»‘b
- Training, Day and Evening Classes,
HET  tor illustrated Catalog

.[lEEIH[]HIES INSTITUTE, Ine.

21 HEWEY DETRCHT 1 MICH

www.americanradiohistorv.com

T e

RADIO SCHOOL DIRECTORY

»~ TV SERVICING
E-X-C-L-U-S-]-V-E-L-Y

DO YOU waont to get into TV servicing . . . oper-
ate your own TV shop . . . get into the $5,000 a
year income bracket? If you are serious-minded,
you CAN increose your earning power within o
few months.

To do this, you need the BEST—the most COM-
PLETE TV servicing & maintenance training avail-
able. TV Servicing is o highly-skilled type of work
that requires PRACTICAL, SPECIALIZED troining.
Engineering theory, design factors & mathematics
are not essential to TV Servicing.

LEARN the operation of every TV component; how
to use TV test equipment; how to diognose TV
troubles & locate defective parts; HOW TO SERV-
ICE ALL TYPES OF TV & RADIO RECEIVERS in our
fully-equipped shops.

W.R.T.L. students octually work on more thon 20
different types of popular, nome.brand TV sets. They
fearn to use more than 15 different types of test &
measuring instruments & equipment, THIS is the
kind of training that CAN prepare you for o SUC-
CESSFUL career in TV SERVICING.

Without obligotion, write for our new booklet E-9.
It’s illustroted to show you the best-equipped trode
school TV shop & laboratory on the West Coost.

APPROVED FOR VETERANS

Western-Radio TELEVISION Institute

341 West 18th St., Los Angeles 15, Calif.

Unbimiled Opporfunitioq in

RADIO ENGINEERING

DEGREE IN 27 MONTHS

Complete Rodio Engineering course inciuding Telev.,
u F. ond F. M. Bachelor of Science Degree also
in Mech., Civil, Elect., Chem., and Aero. Eng.; Bus.
Adm., Acct, Extensive campus, modern buildings,
well equipped labs. Low cost. Prep courses. Personal-
ized, practical instructian. Founded 1883, Placement
service. Growing shortage of engineers.
Prepare now for unlimited opportunities
ahead. Enter September, January, March,
June. Write for catalog.

TRI-STATE COLLEGE

2492 College Ave.

ANGOLA, IND.

FOR THE FIRST TIME!

For several years you've read about the Don
Martin School now—for the first time—we are
prepared to offer a course by mail. You can
obtain your first class radio telephone opera-
tor’s license from this special course. Opera-
tors are desperately needed now by radio and
TV stations as well as the aircraft industry.
Secure your future.

Be certain that your training is of the best,
enjoy the school recognized by the profession.
Write today for full information.

THE DON MARTIN SCHOOL OF RADIO
AND TELEVISION ARTS AND SCIENCES

Correspondence Section
1655 No. Cherokee, Hollywood 28, Calif. HU. 2-3281.

4  BEA
RADIO ENGINEER!

You can enter this uncrowded, Inter-
esting field. Defense expansion, new
developments in electronics demand
trained technicians. Study all phases
radio & electronics theory and practice:
V; FM; broadcasting; servicing; avia-
tlon, marine, police radio. 18-month
course equal In radlo content to 4 yrs,
college. H.S, or equivalent required.
Begin Jan., March, June, Sept. Campus
life. Catalog,

VALPARAISO TECHNICAL INSTITUTE
Dept, € Valparaiso. ind.

Al A LA g

TELEVISION-RADIO
ELECTRONICS

Training in all branches television, radio and elec-
tronics. FCC exam, preparation. Write for free catalog.
COMMERCIAL RADIO INSTITUTE
(Founded 1920)

38 W. Biddle St., Baltimore 1, Md.
Approved by Maryland State Board of Education

RADIC-ELECTRONICS.
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t’ney're better than ever!
Yes. Bach, Beethoven and Brahms are now bettes

than ever—we don’t mean we've improved theis
music, but we do mean we've improved the re-
productlon of their recorded music.

It's the new, improved Pickering Cartridges that
give credence to this claim. Yes. Pickering Cartridges
are different. They're improved. They're better than
ever. Pickering palenled Cartridges are superior in
every way. by providing higher frequency response,

",'” intermodulation distortion. better lmcking

characteristics. Pickering diamond stylus cartridges
not only wear Ionger but more important, lhey pre.
serve the musical quality and prolong the life of your
record library.

¥
3 s
Fer details and literature address Department P

Dveanside., L

A Full Size
LIGHTNING ARRESTER
at the Price of a Midget

LIGHTNING ARRESTER

MODEL TAS5 Real protection against lightning
and static charges — the RADIART Lightning Arres-
ter has oll the features! Fits anywhere. .. inside or
out...handles standard or jumbo leads... no
wire stripping necessary. . . does not unbalance the
line . .. low internal capacity. .. no loss of signal
«..internal resistance “leaks off” static dischargesl!
UNDERWRITERS LABORATORIES APPROVED.

THE RADIART corporation

CLEVELAND 13, OHIO
SEPTEMBER, 1952

MATSINGER'S MIDGETS

Dear FEditor:

If Mr. Matsinger admits in his article
on page 40 of the July RaApIO-ELEC-
TRONICS that he might be branded a
heretic, he expected what he deserves.

His cutthroat advice is downright
ridiculous and an invitation to bank-
ruptey. The radio service industry has
always been plagued by the unwilling-
ness of the public to pay for good serv-
ice. No wonder it is nearly impossible
to hire well-trained technicians. Low
wages and abuse by the public are no
incentive. With his article Mr. Mat-
singer does more harm than good to
our industry.

Let’s face the truth: A customer sets
a midget on the counter with the words
“Fix it!”. You find the usual leaked-
out A batteries (the 1R5 blew out last
fall; the set was stored away during
the winter, batteries and all). You test
the set, scrape off all the corrosion (if
it hasn’t gotten into the tuning capaci-
tor yet), and find only minor damage.
So you stick in a new 1R5 and a set of
batteries.

This takes you or your technician
about 15 minutes. Piguring the cost,
we have:

Customer’s

Our cost cost

% hour at $1.60 .40 (at$3) .75

1—1R5 Tube 1.05 2.10
1—67%-volt B

battery 1.75 2.50
2—1%-volt A

batteries .16 25

Ohio State tax 17

3.36 5.77

In spite of this being a very minor
job our cost is $3.36. I could give hun-
dreds of examples. Mr. Matsinger is
either a philanthropist, or a shrewd
businessman waiting for everyone to
go broke with his suggestions and then
grab all the business for himself. I do
bhusiness to make money, and where
there is no profit there is no business.

PauL BOLLER
Springfield, Ohio
(It is unlikely that Mr. Matsinger in-
cluded battery replacements in his flat
rate for repairing midget receivers. If
you leave the batteries out of account,
Mr. Boller’s estimate and Mr. Matsing-
er’s are not too far apart.—FEditor)

SIDELINE SERVICING

Dear Editor:

The letter by William Bacon in the
July issue of RADIO-ELECTRONICS hits
the nail on the head. The phonies and
the failures of the radio and TV repair
business have no one to blame but
themselves.

This is a land, of equal opportunity.
If a person can earn an extra honest
dollar, more power to him. There is no
reason whatsoever to accuse the man
who is making it in the radio-television
repair field.

A. A. Lewris
Brooklyn, N. Y,
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'SCOPES ARE
“G0LD MINES”

... when you know how
to use them fully on all
types of service jobs

... AND THIS BOOK
MAKES IT EASY TO LEARN
ALL ABOUT THEM!

No question about it! The cathode ray oscillo-
scope is the handiest, most useful instrument in
radio-TV servicing today. Servicemen who master it
get the best jobs—make the most money—work
lots faster—and are headed for even bigger things
in the future!

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr.
of Allen B. DuMont Laboratories, Inc.
326 pages. 370 illustrations, $6.00

4
4

Now the oscilloscope won’t ‘‘stump'’ you—not
when you have the clear explanations given by this
famous book! It contains no involved mathematics
—no puzzling and complicated discussions. Instead,
it goes right to work explaining oscilloscopes fully
and showing you exactly how to use them in lab
work and on AM, FM and TV service work—from
locating troubles to handling tough realighment jobs.
Each operation iz carefully explained including de-
termining where and how to use the ’scope; making
conmections, adjusting ecircuit components, setting
the controls and analyzing patterns fast and ac-
curately. 370 illustrations including dozens of pattern
photos make things doubly clear.

No other type of specific service method training
can mean so much to you in terms of efficiency and
greater earning power! Send for it today. See for
yourself how this book can help you—before you
buy!

READ IT 10 DAYS . . . at our risk!

When, where, why and exactly how
to use them

How to interpret patterns

How to handie tough jobs easier
and faster

B pept. RE-92 RINEHART BOOKS, Inc., n
0 Technical Division, [ ]
B 232 Madison Ave., New York 16, N. Y. ]
g Send MODERN OSCILLOSCOPES AND

1 THEIR USES for 10-DAY EXAMINATION.
11 1 decide to keep the hook, I will then remit

B $6.00 plus a few cents postage in full payment.

B 1f not, I will return book postpaid and owe you J§

1 nothing. ]
B ]
Name

] ]
B Addre [ ]

. ]
:(‘ny, Zone. State 1
B Emplover’s Name & Address____ [ |

l OUTSIDE U.S.A.—Price $6.50 cash only. Money back l
in 10 days if book is returned.

'---.----------------‘—-
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MONEY-SAVER KITS!

No. 1—Basic | tube training kit. Simple to con-
struct complete with all parts one tube and
headset diagrams and instructions included
Use [-354 tube and a &7'; volt Battery. Price
$3.95—less Battery.

Kit No. 2—2 tube Amplifier Kit complete with
50L6, 35Z5, and 4” PM to convert Kit No. | to a
3 tube set for loudspeaker operation. $4.95

Kit No. 3—A low-priced § TUBE KIT designed
for high sensitivity, excellent selectivity and good
tone quality. Uses 25L6, 25Z6, 6SQ7, 6SA7, 65K7,
6SK7 in an easily constructed circuit. The 6 Tube
Kit is shipped with ali parts, including punched
chassis, resistors, condensers, coil, sockets, PM
Speaker, hardware, etc.

And at a closeout price of only 36.9

less tubes and cabinet

quuo z_:s 365
Extra for matched set of six tubes
for kit

$3.25

5 TUBE AC-DC SUPERHET KIT

Kit No. 4—Five Tube superheterodyne kit, A.C.-
D.C. contains all components required to con-
struct this latest design, highly sensitive super-
heterodyne broadcast receiver complete with
black bakelite cabinet (excludes wire and
solder) Price $7.95

Extra for a kit of 5 tubes (12ATé, 12BAS, 12BES,
35WA, 50CS}. Price $3.25.

Electronic Code Practice Oscillator
& Blinker Kit

AC/DC or Battery Operated!

Kit No. 5—One of the most practical Code Prac-

tice Oscillators ever designed, yet one of the

simplest to build and operate.

Can be used with any number of heodphones.

Adijustoble Pitch Contral—Any type af head-

phone 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 Minicture Battery

Learn Blinker Code with flashing light

Blinker can be used as signaling device

International Morse Code included

Kit each 5195 Assembled 5295
THREE TUBE PHONO AMPLIFIER

An assembled unit ready for installation using

tone and volume control and six feet

of rubbercord ............. ... ..., $2-95
{Not including Tubes)

With Complete Set of Tubes

PHONO OSCILLATOR

Wireless phono oscillator transmits recording for
crystal pick-ups or voice from carbon mike
through radio without wires. Can aiso be used
as an intercomm by using P.M. speaker

as mike. Price (excluding tubes) ...... $2-95

With Complete Set of Tubes................ $3.95

Satisfaction guaranteed on all merchandise
All prices subject to change without notice.

Write for FREE Cetalog.

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York 6, N. Y.

Book Reviews

DESIGN AND CONSTRUCTION OF
A WHEATSTONE BRIDGE, Published
by Technological Developments, 475
Fifth Avenue, N. Y. 17, N. Y. 815x51,
inches. Ten pages of text (unnumbered).
Price $1.090.

This booklet describes the theory and
construction of a simplified Wheatstone
resistance bridge with a minimum num-
ber of parts. The requirements for
maximum accuracy (29 ) are empha-
sized and explained with the aid of sim-
ple algebra. Step-by-step procedures are
given for calibrating the all-important
ratio arms. Recommended layouts, oper-
ating instructions, and methods of using
the bridge with an a.c. source for ca-
pacitance and inductance measurements
are included. The English text (which
looks like a translation) could be im-
proved, but the schematics and tables
should make the subject perfectly un-
derstandable to the reader with a knowl-
edge of Ohm’s Law and elementary
algebra.—MDB.

A SURVEY OF RADIO-FREQUENCY
TRANSMISSION LINES AND WAVE
GUIDES, by E. S. Winlund. Published
by The Radio Club of America, Inc.,
11 West 42nd St., New York 18, N. Y.
813x11 inches. 64 text pages plus a 22-
page advertisement section. Price $1.50.

This book, Volume 28, No. 2 of the
Proceedings of the Radio Club of Amer-
ica, is a historical survey of the de-
velopment of wave guides and trans-
mission lines with pertinent references
and technical data from articles pub-
lished between 1919 and 1936. Also in-
cluded is a 17-page bibliography of
articles on transmission lines, wave
guides, and related subjects published
through 1951. This survey, unique in
its field, contains much information of
value to students and communications-,
electronics-, and antenna engineers, and
anyone interested in the subjects cov-
ered by the survey.—RF'S.

AUTOMATIC RECORD CHANGER
SERVICE MANUAL, Volume 4 (1951,
1952) CM-4 including latest Multi-
Speed Changers, Wire and Tape Record-
ers. Compiled and published by How-
ard W. Sams & Co., Inc., 2201 E. 64th
St., Indianapolis 5, Ind. 81;x11 inches,
pages not numbered. Price $3.00.

This new book is the result of the
publisher’s continued practice of mak-
ing up-to-date servicing data available
to the service technician in the most
convenient form. It is a compilation of
26 Photofact folders covering 16 record
changers, 14 tape recorders, 6 wire re-
corders, and one combination tape and
disc recorder.

Changers and recorders made since
1947 are indexed by manufacturer’s
name and model number and the origi-
nal Photofact volume and section
(folder) number for each unit described
in the book. An 1l1-page cumulative
cross-reference shows the names and
model numbers of record changers used
in receivers and record players of dif-
ferent trade names and models. The
style of presentation is familiar to users
of Photofact folders and the publisher’s
specialized servicing-data books.—RF'S.
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How many times have you lost money because of a
mistake in figuring? Do you know how to figure
quickly and correctly? Can you figure discounts, in-

terest rates, taxes and all the other calculations
you meet up with in your daily life?

Are you having trouble qualifying for Civil Service
Exams or Armed Services Promotions, because you're
not up on mathematics?

ILLUSTRATED

Here is the book that gives you a good background
in mathematics; that takes all the irritation and
drudgery out of it. You don't need to be scared of
mathematics, because here's the subject explained
without frills, without useless computations. Here's
the book for men in radio jobs; for business men;
technicians and craftsmen, explcining and answer-
ing everyday mathematic problems in easy-to-un-
derstand words and illustrations.

A BOON TO EVERY
RADIOMAN

The Radio Technician will find information on the
foliowing: Ohm's Low—Resistance—Reactance—Ca-
pacities—Inductances.

The valuable tables are muitiplication and division
table. Squares; Square Roots: Cubes and Cublc
Roots Tables. Areas of Circles Table, Common
Fractions reduced to Decimal Table. Factors and
Prime Numbers Table. Table of Multiples.

Yes, it's the key to a simple understanding of
mathematics. It's a real home-study course in mathe-
matics for the man who's alert to its importance in
the world today.

ELEMENTARY MATHEMATICS
® EASY — SIMPLIFIED — PRACTICAL o

y==~---CONTENTS OF BOOK -~=~=~;

CHAPTER I. Arithmetic—Addition—Subtrac-
tion—Multiplication—Division.

CHAPTER Il. Factoring and Cancellation—
Fractions—Decimals—Percentage—Ratio
—and Proportion.

CHAPTER Ill. The Metric System.

CHAPTER IV. How to Measure Surfaces and
Capacity (Geometry).

CHAPTER V. Powers and Involution—Roots
and Evolution.

CHAPTER VI. Mathematics for the Manual
and Technical Craftsman—Thermometer
conversions—Graphs or Curve Plotting—
Logarithms—Use of the

Slide Rule.

CHAPTER Yil. Special Mathe- RNLY
matics for the Radio Tech-
nician.

CHACPTIERI ’VIII. Commercial ]

aleulations — Interests —

Discounts—Short Cut e —
Arithmetic.

CHAPTER IX. Weights and Measures—Useful
Tables.

STAMPS, CASH OR MONEY ORDER ACCEPTED

Send Today for Your Copy of This Indiapens-
able Book. It Can Be Carried Readily in
Your Pocket. (Size 6 x 9 in.)

100 East Ohio St.

TECHN""AX, Chicage 11, 1II.

Enclosed find $1.00 for which send me ELEMENTARY
MATHEMATICS prepaid.

Name.

Address.

City & State

RE-9.52

RADIO-ELECTRONICS
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for dependable sound,

INDUSTRY relies on

DR Double-Reentrant
Projectars

DEPENDABLE QUALITY:

The latest electro-acoustic research
and engineering—ond aver 20 years
of manufacturing knaw-haw—are be.
hind every ATLAS praduct.

Paging &
Lol ek DEPENDABLE SERVICE:
Coast-tocoast ond oraund the world
today—in every Industrial, Marine,
Railraad, Military, Educatianal, Civic,
U.S. ond Foreign Government appli-
cation—under every kind of climate
and noise conditian — ATLAS saund
equipment is famaus far highest effi-
ciency ond durability. That's the
proof of ATLAS perfarmance depend.
ability,

ALNICO-V-PLUS
Driver Units

DEPENDABLE DELIVERY:

Yes, ATLAS gives our Government
highest priarity. And yes, we too feel
the pinch of material shortages. But
our customers will cantinue to get our
usval dependable delivery—because
we believe in equitable and depend-
able distributian to all ATLAS users.

Dvol Speakers

" DEPENDABLE PROFITS:
C | of line, |} of
product, dependable delivery, right
prices—that's the ATLAS combination
that means high, steady Industrial
Sound profits for Youl

JUDGE for yourself, COMPARE ATLAS
at your local Jobber taday. See why
ATLAS is the preferred line for ytmost
dependability. Write NOW for FREE
FULL~GRIP, VELVET~ latest Cotalog 551,

ACTION Mike Stands

In Canado: Atlas Radio Corp., Ltd.,, Toranto, Ont.

9 e e e e e e e sk e dede dededk dede ook ok
E NEED YOUR

w
WANTED s
ELECTRONIC
EQUIPMENT

WE PAY TOP $$$ FOR:

RADIO RECEIVERS | CLAMPS
TRANSMITTERS PLUGS

ARC-1 CORDS

ARC-3 RELAYS
ART-13 TELEPHONE
CONTROL BCXES MATERIALS

INDICATORS
AN CONNECTORS | WE BUY ANYTHINGII

Write, Wire Today!

Tell us what you have

TALLEN COMPANY, INC.
Dept. RE, 159 Carlton Ave.
Brooklyn 5, New York

e e 3 e sk sk e e s e e e e e st e e ot e e ke dede K
SEPTEMBER; 1952
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RADIO ANTENNA ENGINEERING,
by Edmund A. Laport. Published by
McGraw-Hill Book Co., Inc., 330 West
42nd St., New York 36, N. Y. 6 x 9
inches, 563 pages. Price $9.00.

This book by the Chief Engineer of
RCA'’s International Division is written
particularly for the non-specialist. Prac-
tical information, charts, tables, graphs
and photos tell the story of antennas.
Formulas and higher mathematics are
relegated to relatively minor roles.

The design and construction of an-
tennas are described according to fre-
quency. The first chapter covers fre-
quencies up to 500 ke. We find here
information relating to ground-wave
propagation, high potentials, top load-
ing. The next chapter is about medium
frequencies, including the broadcast
band. Topics include optimum radiation
angle, directivity, tower design, light-
ing systems, feed methods. The chapter
on h.f. (5-30 mc) covers dipoles, V’s,
rhombics, long wires and directional
arrays. Graphs and patterns show how
to choose optimum frequency as well
as the antenna dimensions and site.

The remaining chapters deseribe r.f.
transmission lines, coupling networks,
graphical synthesis of networks and
logarithmic potential theory.

TELEVISION PRINCIPLES AND
PRACTICE, by F. J. Camm. Published
by George Newnes Limited, Tower
House, Southampton St., London WC2,
England. 515 x 8V, inches, 215 pages.
Price 25 shillings.

Here is an interesting and practical
book on British TV transmission and
reception by a leading British technical
writer and editor. Television cameras,
stereoscopic and color TV, time bases,
projection systems, aerials, servicing,
and interference are among the chapter
headings. Topics include interlacing,
synchronizing, timing circuits, pulses,
power supplies, interference problems,
and repair suggestions. The book ends
with a 46-page list of TV terms and a
survey of the general plan for British
TV broadcasting.

Readers who know radio but have
only limited experience with TV will
get most benefit from this volume.

British, continental European, and
American TV standards differ in many
respects. Lines per field, frames per
second, carrier frequenty bands, polar-
ity of transmission, wave polarization,
power-line frequency, even circuits and
nomenclature differ. The non-British
reader must keep these differences in
mind in using this text as a reference
source.—IQ

ELECTRONIC ANALOG COMPUT-
ERS, by Granino A. and Theresa M.
Korn. Published by McGraw-Hill Book
Company, 330 West 42nd St., New York,
N.Y. 6 x 9 inches, 378 pages. Price
$7.00.

These authors have prepared a com-
plete deseription of a subject they know
well. The design and operation of ana-
log computers are described clearly and
in detail. Starting from elementary
electronic prineciples, the book shows
how computers are constructed, tested,

www.americanradiohistorv.com

For better, quicker
~um  servicing

LN Mandl's
Television Servicing

Here are detailed, illustrated instructions for
locating and “meaini EVERY flaw or failure
that may occur in each stage of today's TV re-
ceivers. You'll learn simple signal tracing pro-
cedures; trade tricks in diagnosing troubles in
minimum time; the essentials of successful VHF
and UHF servicing; how to trouble-shoot A.G.C.
circuits, synchroguide circuits, and all other
circuits, including the latest improvements.
complete master trouble index enables you to
QUICKLY find the cause of and procedures for
correcting any trouble, including those hard-to-
find troubles. Hundreds of diagrams, original
photographs of flaws as they appear on the TV
screen, oscilloscope patterns and other illuscre-
tions further aid you in locating trouble, testing,
and making adjustmeats.

& 54

23 Television
1.5/ for Radiomen

Very clear, thorough, non-mathematical explana-
tions of the function and operating principles of
every element and circuit in TV reception; how
the receiver is constructed; basic principles of
transmission; and the techniques of ms(allu:ﬁ,
adjusting, and aligning today's receivers, with full
instruction on test equipment and its use. Here,
in the simplest, clearest terms, is the basic knowl-
edge that is a MUST for good TV work.

i Noll’s

£ f AND
" Noll&Mandl’s

. Television
/ _ and FM
Antenna Guide

Are fringe area reception, ghost reception, interfer-
eace your problems? This book shows you how to
overcome them—how to improve gain; minimize
noise on the transmission line; get the MOST out
of the antenna system at any location. It tells
how to determine the right type of antenna for
the site and the best position for it; gives full
data on 2ll types of antennas including those for
the new UHF and VHF locations, yagi antennas,
stacking, boosters, and other fringe area aids.

NOW MORE THAN EVER, YOU'LL NEED THESE
EXPERT SERVICE AIDS.

SEE THEM ON APPROVAL

m

The Macmillen Co., 60 Fifth Ave., N, Y. 11

Please send me the books checked below. 1 will
either remit in full or return the books in
10 days.

[0 Mandl’s TV Servicing $5.50 [J TV & FM Antenna
[ TV for Rodiomen $7.75 Guide $6.25

I
: Qr Jd
’

Address

{This offer good only within continental iimits of U.S.A.)
---------------"
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TELEVISION COMPONENT BUYS
Moriz Def output. & Hivolts xfmr SIM RCA ZII'I"
for 15”—16” picture tubes -$1.9

Width Conlral slmilar RCA 20iRz.. 0 .39
Hivoltage Condenser SOUUMMF 15KV -o5
Hivoltage Condenser 500MMF "()K 75
1ON TRAP permanent m:unet type -79
RGS9U Cable per ft .08; 100 ft $7.9 1M ft $50
300 . copper twinex 100 ft $1. 80; 1M ft $12.98
TV Conical Antenna sturdy const. 72, 150, 30U onm
match. incl. 8 elements & 100 ft

twinex, cross
Dar & RAFAWAL® . ... va.iaaesnsosnnn 6.95
Double Stack Conical 16 elemenu. hd’w
100 ft. all copper Twinex

ONE YEAR GTD TV PICTURE TUBES

10 inch Hound

12 ineh Round
14 Ineh I(eclangular .
18 lnch Round .
18 inch Rectangular
17 inch Rectangular
19 Inch Round . e
20 Ineh lleclanzular e
21 inch Rectangular ., |
24 inch Metal ... .0 ]

67.00
Your old pict tube is worth money. Write for trade.in
allowance toward RMA coded and dated tubes with one
year guuriantee. Ship your defective plcture tubes
prepaid only. When ordering metal tube, defective
metal tube is required.

“TABS'" TUBE SPECIALS
BROKEN KEYS—ELECTRICALLY PERFECT
1B3GT, 6Hé, 8K&6GT, §SN7GT. 12SN7GT
each 504; 5 for $2.00
6BGEG, 4BQSGT, 125G7,
each 79¢; 3 for $2.00

19BGé, 6LEGA, 6L6G,

PHOTOFLASH PWR SUPPLY KIT
1800 Vv at 35 MA, using doubler circuit. Transformer,
rectifiers, sockets, resistors, condensers & diagram.
Cor&plew with sunflash tubl V-4X4/X400 Ratgd 200
watt _sec,

PHOTOFLASH CAPACITORS

2x.36 MFD, total .72 MFD per unit, 30 units
MFD /1800 \'II(‘J.’I&J‘I Walt sec . ... ...

WRITE FOR SUNFLASH TUSES, OPERATINQ
DATA & CIRCUIT SUGGESTIONS

TAB "SUN-FLASN" LAMPS
Replaces

Ge FTL14
No. 1 AMGLO 5804%
23ST GE FT 210 200
GE FT 403
VA S\'LV. 4330
214

FT 110
353GTQ.  FT 503 500 54.9:

Wrile for Complete **THRIFTLITE'® Data Booster-packs.

Ext. lites, Units for Focal plane shutters & accessories.

WE BUY, SELL & SWAP.

SELENIUM POWER SUPPLY
0 to 12VDC/2 Amp. Variable DC supply. Uncased and
completely built—inpt. 115v/80 cy. Usable LAB sup-
ply, filament D.C., plating, baltery charging,
raiiroad, includes voitage or speed control and center
mr reversing sw. Ideal for two *‘HO" locomotives.
‘“TAB' Special $10.95 2 for 0.00

FULL WAVE BRIDGE SELENIUM RECTIFIERS

i

z

=4

&

o

5

!

T

2z

3

Zm
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-

W RAORVMANS

Current 18/14 26/18 36/28 130/100
{Cont) volts volts voits voits
2 amps .20 —_— 3?2 | 2.54 S13
4 amps 3.75 —_— 6. —

8 amps 4.95 —_— 7.95 ar.00
10 amps 6.7% 9.98 12.00 45.00
12 amps 8.50 = .00 52.50
20 amps 13.25 16.20 24.00 90.00
24 amps 16.00 Ry 31.00 98.00
30 amps 18.50 24.30 36.00 —_—
38 amps 25.50 — 45.00 ———

CT Rectifiers 100 amp 10+0:10V ......

25
80 Amp 18-0-18V $29.95 80 AmP 36.0°36V. 553 95
Full Wave Selen Rect & Trans. with Agelng Taps, in
Kit form. All 115V/80¢cy inputs

up to 16 VDC at 12 amps .$23.98
up to 28VDC at 12 amps. . .98
up to 28VDC at 48 amps. .149.50

. 12,98
®This 6 amp supply has no aizelng “taps.
We specialize in power supplies to your specifications
RECTIFIER TRANSFORMERS
1.4 volts/12 m;np 2Kvlnl.
P

$14.98
16.49
. B7S
. 16,75
35.7%

INFRARED SNOOPERSCOPE
Image-Converter Tube lilSensitivity stme
lified destzn 27 dia. Willemite screen--
II. solution up to 350 lines/in. Complete
data & tube. each...$4.98; 2 for $9.49

data & “upe. ead

- SNOOPERSCOPE PWR SUPP KIT
Inpt 115V /60cy outpt 1800V DC/35ma, using vollape
a'blr cirenit. Inel trans, rectifiers, sockets, resistors,
cndsrs, and wiring dlagram .... 6.98

TRANSFORMERS 115 v 69 cYC AN

to QUKV w/uuad-
ALL Tubes. Pl & FIL wndgs
VDC/275Ma Full-Wave.

rupler ckt),
dlvrog; 00
8.4V /10.3A, 5.4V/BA, 2.5V/3A Hyper-
811 Core, OIl lm preg. H'msid
Special $6.4 2 tor $12.49 4 :
2500V for CRT 8.3V/.6A 2.5V/1.75A Hvlns o

1320 & 375VCT/IIOMA. 5V/3A. 2.5V/3

2.75A H’ sld Hvlns Thoxda “en

IOOOVCT 45MA, TO5V BCIMA & 3 OV /55 MA.
6.3Vcet/1A, 6, avet/. 3A Csd HvIns cnr; 9be

. $2.98
420VCT/90MA, 6.3v/1. 9A. wllnpts 6 12 4 115 le:
& 115 230Vac. for $3.49

0 Bargam Sheot

Prices Subject to Change
Dept. QRE 6 Church Street
New York 6, N. U. 8. A,
Cor. Church & Liberty Sts.
Room 200. Phone Rector 2-6245
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Precision Apparatus Co., Ine.

Prentice-Hall, Inc. SIEE ary

Pres-Probe Co.

Progressive Electronics Co.

Quam-Nichels Company

RCA |Institutes, Inc.

RCA Victor Division (Radlo Cornoration of
America) .

Radelco Manufacturing 00

Radiart Corporation .

Radio City Products Co.

Radio Dealers Suoply

Radio Recentor Co., Inc.

119, 120,

87.

Inc.

86.

95, Back Co

ver
|
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RCA Institutes,
Rehrig Schoo!
Tri-State College
Valparaiso Tech,

American Electronics Co. Inc.
Commercial Radio Inst.
Electronics Institute. Inc.
indiana Tech. College
Martin School, Don
Milwaukee School of Eng.

Inst.

Western Radio Television Inst.
YMCA Trade & Tech. School

Radio-Television Training. Assn. .......... ... 25
Rauland Corporation . ..... .. s . S 7t
Raytheon Manufacturing Co. . ... .. .... ... 23
Regency Div. (1.D.E.A. In¢e.) .. ..... ...100
Rider, Inc., Publisher, John F. .. ... ....... ... 92
Rinehart Books, Inc. ........... - 17, 127
Rose Company .. S .... 98
Sams & Co., Inc.. Howard W. 14, 24
Sangamo Electrie Co. .. g ... 8t
Sehott Co., walter L. .. ......... o — P )
Schwartz & Son, M. . ... <4 i celo.. .. 128
Simpson Electric Co. .. ........ . . 93. 99
Sprague Products Company ... ... . oo L. 22
Sprayberry Academy of Radio . ... e ... 65
Stan-Burn_Radio & Electronics Co, BT )
Steve-El Electronics Corp. .. ... ....... ...118
Supreme Publications 0o 72, 111
Suttons Wholesale Electronics, Bill . . :g&
Tallen Company. Inc. 128
Tape Master Inc. 1o
Tarzian. Inc.. Sarkes =y, 73
Tech-Master Products .. .15
Technical Appliance Co. 116
Tel-A-Ray Enterprises. Inc. .108
Telematic Industries, tnc. . ... ...... ... .. 120
Tele- Research Labs. 131
Telesound Corporation . 125
Television Communications Institute . S 121
Television Materlals. Inc. g0 ﬁg
Telrex Inc. . 3

Transvision, iInc. .. 106, 107
Trio Manufacturing Co. R ] |
Tung-Sol Electric Co. 16
Utah Radlo Products Co. .. . ... .. .. ... ... ..... 121
Veo-D-X 75
Vidaire Telovision Co. . 105
Wells Sales oo Sy 102
Wholesale Radio Parts Co., tne. ... .. 11

Radio-Electronics does not assume responsi-

bility for any errors appearing in above index.
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New Listing

Every Month T U B Es

Standard R.M.A. Wananfy We endeavor to
give you low, low pnces consistent with quolity
merchandise and service.

Here is only a partial listing of our large stocks. You
may order popular tyues not fisted at approx. same
gvmni. Note Specials in Light-face Type.

2....5 .98/6BGS-G . 1.60125K7 .. .75
1.10/6BY5-G . 1.10125L7 .. .75
9/6C4 .... .49/12SN7GT .87
1A7GT . .98/6CB6 .. .45/12SR7-M .75
1AE4 .. 1.10/6F6-M .. .B8/25AV5 .. 1.25
1B3GT .. .83(6F8-G .. .8925BQ6-GT .79
e ... .696G6-G .. .9525L6-GT. .65
IN21-B . 3.45/6J5GT .. .49(25Z6 ... .75
IN23 ... 1.35/6J6 .... .59|35B5 ... .40
IN23-A . 2.45(6J7 .... .752C5 ... .40
IN23-B ., 3.70/6K6GT .. .ee,asu . .69
64/6K7-M .. 35Z5.6T .55
J56L5G .. 49 50C5 ... .50
1.216L6-GA .

1.19/50L6-GT. .55

98211 ..., 70

198/304-TL . 8.00

79/304-TH . 7.75

88(717-A .. o8

7o|aos cee. 2.50
7 ..

... .80
eee _JI5
1614 ,,. 2.25
MIb ooo iy

01
1622(6L6I 1. 95
40

-98112H6 ...

70| 12477
'-2° 12AU7
75 12AV8
“90/12BAS ..
45 12BA7 ..
. 2.50/12BDs ..
8ATS ... .70|12REe .
64Us .. .45|12SA7 ..
8AVS ... .55/125F5 ., 8
688 .... .65/128G7 ., .8 o
6BCS5 .., .85(12SH7 .. .959004 .... .39
6BD6 ... .8¢6/128J7 .. .75/~0ns .. 9
6BE6 .. .45 and MANY OTHERS
Full-Wave Bridge Types
Current | 18/14 | 36/28 | 54/42 1130/100
“""::; ) Volts | Volts Volts Volts
TAmp. | ..... | $2.10 | ..... $8.95
2 Amps. 2.20 3.60 6.50 | 10.50
22 Amps. | ...v. | Leen. 13.00
4 Amps. 3.75 8.75 8.75 | .....
5 Amps. 4.95 7.95 12.95 | 27.00
6 Amps.| 5.50 9.00 | 14.00 | 36.00
10 Amps.| 6.75 | 12.00 | 20.00 | 45.00
12 Amps. 8.50 | 16.00 | 25.50 | 52.50
20 Amps. | 13.25 | 24.00 | 36.00 | 90.00
24 Amps. | 16.00 | 31.00 | 39.50 | 98.00
30 Amps. | 18.50 | 36.00 | .....
36 Amps. | 25.50 | 4500 | ... .. | , . ...
* New, Selenium Rectifier Transformers
PRI: 115 V., 80 cycles in. 4 Amps...
SEC: 9, 12, 18, 24, and 36} 12 Amps..
volts 24 Amns. |

Made to our spees. for continuous, heavy-iuty use
® (I15V. PRI—36V. 50 amp second XFMR $39.95

® (I5V, PRI—5V, @ 190 Amp. SEC .$59.95
® 115/230 V. 60 cv. PRI. SEC : 1.5, 30.5, 33.5,
and 36.5V @ 4 AMPS. Herm. Sealed . @ $6.50

& New Selenium Rectifier Chokes
Amps.—.07 hy.—.06 ohm .. . .. . . $7.9!
12 Amps.—.01 hy.—.1 ohm $14.95
24 Amps.—.004 hy.—.025 ohm $29.95
We can manufacture other Sei. Rec., Sel. Rec. Sup-

plies. XFMRS.. & Chokes.

o In stock—3 New NC-183-D Receivers in sealed
cartons, complete with 3 National Speakers. Special
Price. Write.

5 b, snools of finest rosin.core solder .only $3. 75

o ART-1—DelLuxe 75 Meter AM Mobile XMTR—
New—Complete .Only $19.95
@ AR-I11—Complete Station for 20, 40. 80. Superhet
Revr—50 Watts CW w/built In AC Pwr Supply.
New—in compact suitcase (orig. cost over $500I

An excellent buy for only .$99.50
e Weston Meters. 0.100 micro amps. 2Y,” Diam.
(Blank Scale) New Boxed. VERY Snecml $5.95

Carter, 6 V. Dynamotors, in original cartons.
—590 VDC @ 150 ma. Only 7" x 4" x 3", —
Special $28.00.

ELECTRONICS CORP

136 Liberty Street, N.Y. 6, N.Y. REctor 2-2553
Terms: 25% with order. balamie €.0.D.—Send -oIe:
se guar F.0.B.

= “PIease, min. order $2'

RADIO-ELECTRONICS
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THE DATA YOU MUST HAVE!

“PICTURE TUBES
CAN BE SAVED”

Practical ond proved methods re-
sulting from thousands of tests on
'defective’ pix tubes

SHOWS YOU HOW TO CORRECT
FOR LESS THAN $1.00!

SHORTED ELEMENTS
LO EMISSION
INTERMITTENTS
OPENS
LEAKAGE
Tele-Research Labs
P.O. Box 78306

Los Angeles 16
California

SEND
s ' 09 casH or
MONEY ORDER
In California Add 3%

AUTOMATIC M-90 AUTO RADIO

¢ Six Tube Superheterodyne ® Three Gang Con-
denser ® Powerful, Long-Distance Reception @
Fits All Cars, Easy Instaliation

e Mounting Brackets Inciuded

® 6 Tube model M90 .............. . *$34.97
® 5 lube Model A-I5 $48.76

eAbove price includes Pederal Rxcise Tax
Approx. shipping weight elther radio (11) eleven pounds

MAIL US YOUR ORDERS
All orders filled within 24 hours.
Standard Brond tubes 50% off list

M 'ﬁ W Wholesale

Electronics
Fifth at Commerce Fort Worth, Texas

PRES-
PROBE

CONDENSER TESTER

Finds Intermittent

Condensers Instantly
NET

125

Postpal
U. 5. A.

Pres-probe’s sliding up
with variable resistance
Erevents condenser
ealing. Tests with
power on. Requires
no adjustment. Stops
guesswork. Saves
time. Convenient
probe size ( 754 ” long)
Satisfaction guaranteed

See Your Dist. or Order Direct

‘& PRES-PROBE CO.

4034 N. Sixth St., Milwaukee 12, Wisc.

WANT REPRINTS?

Offset reproductions of any of the fine articles
appearing in RADIO-ELECTRONICS supplied!
Excellent work, low cost! Orders for reprints ac-
cepted in any quantities over 100. Write for an
estimate.

PASSANTINO PRINTING CO.

250 West 49th St. New York 19, N. Y.

SEPTEMBER, 19€2

and applied. An entire chapter is de-
voted to the important subject of setup
procedures. The reader must know
something of calculus. Although the
computer does the actual work of solv-
ing a problem, the operator must first
set it up. Often the problem involves
differential or integral calculus.

The third chapter shows practical
applications. Typical equations are
given for problems like flight of air-
craft, oscillations, ballistic paths. Block
diagrams show how the computer is set
for the particular equation to be solved.
Following chapters discuss potentiome-
ters, differentiators, integrators, opera-
ticnal amplifiers, function generators,
recorders, and other topics. The final
chapter is devoted to complete installa-
tions. Among instruments described are
those by Boeing, Goodyear, Curtiss-
Wright, and Reeves.—IQ

SOUND RECORDING AND REPRO-
DUCTION, by J. W. Godfrey and S.
W. Amos. Published for Wireless World
by lliffe & Sons, Ltd., Dorset House,
Stamford St., London, England. 5% x
81 inches, 271 pages. Price $6.75.

This book was prepared as a source
of practical instruction for BBC engi-
neers. It describes principles and equip-
ment for dise, film, and tape. Most of
the book covers disec recording, repro-
duction, and processing. BBC and
Presto equipment is illustrated. Cut-
ters, equalizers, playbacks, amplifiers,
and frequency characteristics are
among the subjects.

Only one chapter (20 pages) is de-
voted to tape. This hardly seems suffi-
cient, considering the widespread use
of tape in modern broadcasting. Frin-
ciples and equipment are only briefly
described. Film is also given a single
chapter.

The appendices contain much inter-
esting information for the recordist.
Sapphire cutters, induction motors, film
scanning, and frequency fluctuation
(wow) are analyzed.—I1Q

INTRODUCTION TO INDUSTRIAL
ELECTRONICS, by R. Ralph Benedict.
Published by Prentice-Hall, Inc., New
York, N. Y. 53%x8% inches, 436 pages.
Price $7.00.

This book teaches principles and
practices of industrial electronics. It
covers much ground and is clearly
written. The first half of the book cov-
ers vacuum and gas tubes and their eir-
cuits. It describes the cathode-ray os-
cilloscope, thyratron, X-ray tube, photo-
tubes, and many other special types.
Amplifiers, oscillators, and detectors
are discussed. The last half is devoted
to practical applications of electronics.
There are chapters on controlled rec-
tification, power conversion, high-fre-
quency heating, electronic relays, con-
trol, and instrumentation.

The author stresses the use of load
lines and tube graphs, the logical
method for designing tube circuits. No
higher mathematics is needed.

Exercises and references complete
each chapter.—IQ

—end—
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Special Offer On This

Complete RADIO
ENGINEERING
LIBRARY

New, Up-To-Date Editions of Fa-
mous Library Covers Whole Field

of Radio Engineering. Places
Latest Facts, Standards, Data
Practice, and Theory At Your
Fingertips

The five big volumes of the new edition of

the Radio Engineering Library now include
the very latest facts, standards, data, and prac-
tice. This Library will help solve hundreds of
problems for designers, researchers, engi-
neers, and students in any field based on
radio.

Written by leading radio engineers, these
books cover circuit phenomena, networks,
tube theory, vacuum tubes, amplification,
measurements, etc.—give specialized treat-
ment of all fields of practical design and ap-
plication. They provide you with a complete
and dependable encyclopedia of facts.

® 5 Volumes, 3872 Pages, 2770 lllustrations

o Eastman's FUNDAMENTALS OF VACUUM

TUBES, 3rd Edition.

. Ter‘mnn's RADIO ENGINEERING, 3rd Edi-
tion.

o Everitt's COMMUNICATION ENGINEER-
ING, 2nd Edition.

e Hund's HIGH FREQUENCY MEASURE-
MENTS, 2nd Edition.

e Henney's RADIO ENGINEERING HAND-
BOOK, 4th Edition.

SEND NO MONEY
Special Low Price—Easy Terms

On this special offer you get this Library
for $37.50, instead of $43.50. You save $6
and may pay on easy terms. Mail coupon be-
low to examine the Library FREE for 10 days.
No obligation. These books are recognized as
standard works; you are bound to need them.
So take advantage of this special money-
saving offer. Mail counpon at once!

-

"
3 McGraw-Hill Book Co., Dept. RE-9-52 [ ]
B 327 West 41st St., New Yok 18, N. V. ]
8 Send for 10 days FREE trial, the RADIO 8
1 ENGINEERING LIBRARY. It not satished 18
8 will return books. Otherwise I will send $7.50. 8
8 plus delivery charges, then; and $6 a month for ]
: S months. (Reg. price $43.50, you save $6). »

8 Name
[ ]
8 Home Address

-0-52

: City & SHALE oo oo o v e
1 ] We'll Pay Delivery Charges if you enclose 8
1 $7.50 first payment WITH coupon. Same return B
8 prvilege tor tull sefund. ]
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Hughes Research and Development Laboratories, .
4
. . . . . s
one of the nation’s large electronics organizations, is now P
< ---------------
creating a number of new openings S

bbbl d bl AL I L R L L L R A i 3

10 the E.E.OF PHYSICS GRADUATE

with experience in

RADAR OR ELECTRONICS

in an important phase of its operation.

Here is what one of these positions offers you:

1. THE COMPANY

Hughes Research and Develop-
ment Laboratories is located in
Southern California. We are pres-
ently engaged in the development
of advanced radar devices, electron-
ic computers and guided missiles.

2. THE NEW OPENINGS

The positions are for men who will
serve as technical advisors to the
companies and government agencies
purchasing Hughes equipment.
Your specific job would be to help
insure the successful operation

of our equipment in the field.

3.THE TRAINING
Upon joining our organization,

you will work in our Laboratories
for several months until you are
thoroughly familiar with the
equipment you will later help the
Services to understand and
properly employ.

4. WHERE YOU WORK

After your period of training (at
full pay), you may (1) remain with
the company Laboratories in
Southern California in an instruc-
tion or administrative capacity,

(2) become the Hughes representa-
tive at a company where our
equipment is being installed, or

(3) be the Hughes representative

at a military base in this country—

HOW TO APPLY

or overseas (single men only).
Compensation is made for traveling
and for moving household effects,
and married men keep their
families with them at all times.

5.YOUR FUTURE

You will gain all-around experience
that will increase your value to

the company as it further expands
in the field of electronics. The

next few years are certain to see a
large-scale commercial employment
of electronic systems—and your
training in the most advanced
electronic techniques now will
qualify you for even more
important positions then.

If you are under thirty-five years of
age, and if you have an E. E. or
Physics degree, with some experience

~ in radar or electronics,

~
~
~

write to:

-

HUGHES

RESEARCH AND DEVELOPMENT LARORATORIES

Assurance is required

that relocation of the applicant will not cause

Engineering Personnel Department

CULVER CITY,LOS ANGELES COiJNTY. CALIFORNIA

disruption of an urgent military project.

s soo-PRINTED IN THE-¥0.A; DY TNE CUNEO:PRESS, INC.
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Got “Dual Control
headaches ?”’

MALLORY
MIDGETROLS

will cure them'!

Why wait for delivery—why scour distributors’ stocks for special controls? You can
replace any dual control in only a few minutes, by assembling the exact combination you
need with Mallory Midgetrol Companion Units.

i Factory Equipment

Here’s how easy it is to get an evact replacement for the
original control. You just combine the Mallory factory-
assembled front and rear control sections . ..add the
easily attached switch...insert the shaft tip. The job
takes less than five minutes. No soldering, no special tools.

Quick—sure—economical. Here’s the way to get the control you need, with these
features:
®Exact match, electrically and mechanically, for original components.

o Highest quality—quiet, drifi-free resistance elements, accurate tapers, wobble-free,
two-point suspension.

Best of all, you won’t have to carry big inventories. A small selection of standard sections
will equip you to service all the popular radio and TV sets. Your Mallory distributor has
a complete stock of control sections, switches and hardware ready for immediate delivery.
See him today! '

Suke o

WW

P.R. MALLORY & CO., Inc., INDIAMNAPOLIS &, INDIANA

www americanradiohistorvy com
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TESTS

MATERIALS

Quality control by feedback

PROCESSING 1y |
TESTS by

PROCESSING

 FINISHED PRODUCT

TESTS

[RAW MATERIALS
TESTS v

RCA’s system of progressive production
control provides continuous policing of
every manufacturing operation from raw
materials to finished product.

...the secret of RCA tube performance

FOR MANY YEARS, RCA has employed
a system, which might be called “feed-
back’ control, in the manufacture of
RCA Tubes. This system is recognized by
industry as a most effective method for
achieving superior product quality. Here’s
how it works . ..

Test positions are set up at every im-
portant production point . . . from raw
materials to the finished tube. Tests are
made periodically at each point, and the
data transmitted to a central supervisory

@

group of quality-control engineers. This
group immediately spots any deviations
from prescribed quality standards, and
corrects them on the production line
almost before they happen! Result . . .
inferior tubes never reach your shop.

RCA’s constant vigilance at all stages
of manufacture is your assurance that
only uniform, top-quality RCA ‘Tubes
leave the factory. In this way, RCA closely
guards its own reputation . . . and yours
as well.

wwWwW americanradiohistorv com

FINISHED PRODUCT

With RCA Kinescopes, as well as with
RCA Receiving Tubes, TOP-QUALITY
CONTROL makes the difference.

RADI/O CORPORATION of AMERICA

ELECTRON TUBES

Tmk. ®

HNARRISON. N. J.
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