el ¥ s ok

MARCH 1955

ELECTRONICS

TEI.EVIS!PN . SERVIOING HIGH FIDEI.ITY

‘ P 5
. i

h

In this issve:
Transistorized
R-C Bridge

T Y

Variable Damping
~_Amplifiers

Emerson 14-Inch
_ Portahle TV

-,
[ ]

| A Capaswitch
" Photo-Relay

Prohe; for Profits

. 35¢

| e V. S. and
CANADA

i Building Metal Locators
| A (See page 4)


www.americanradiohistory.com

~

:

NTIAL
QuanTY

pICTURE
TuBk

P

1t

¥ Trade Mark

... for you
/]

for leading
television receiver
manufacturers

At Du Mont there is only one

a/zd %4 Qaa/oig

All Du Mont picture tubes are built to the
highest standards of quality — whether for leading
TV receiver manufacturers as initial equipment,
or for the individual serviceman. The same
careful assembly, processing and inspection

is done on every picture tube bearing the

Du Mont name.

Do as leading TV receiver manufacturers do —
choose Du Mont initial quality picture tubes
for new set performance.

CATHODE-RAY TUBE DIVISION

ALLEN B. DU MONT LABORATORI:S, INC.
CLIFTON, N. J.
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_?_ than ony othes man. OUR 40th YEAR.

America’s Fast Growing Industry Offers
You Good Pay—Bright Future—Security
| I TR Al N E D Training plus opportunity is the

PERFECT COMBINATION for
job security, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,

 THESE MEN

q “Started to repair sets six  GETS PROMOTED. When jobs

months after enrolling. " J
Earned $12 to $5 a week are scarce, the trained man enjoys

, in spare time. '—Adam GREATER SECURITY. NRI

#y  Kramlik, Jr., Sunneytown,
a.'ln yee

Pennsylvenia. training can help assure you more

of the better things of life.

Start Soon to Make $10, $15

* Up to our necks in Radio-
Television work. Four other
MRI men work here. Am 4

el gm;]f';: E
cot, Comada” w2 Week Extra Fixing Sets

“Am doing Radio and ] q .
‘ﬁ Television gServa'.cing rull Keep your job while training. I
* wad time. Now have my own start sending you special booklets

s Ilﬂ"gu';‘t’;s“g‘&efp‘f that show you hew to fix sets the
o T Madison, Towa. day you enroll. Multitester built
- n with parts I send helps you make
mﬁ'riewéﬁﬁw“bfob%t,’“ f&l $10, $15 a week extra fixing sets
trouble passing 1st class while training. Many start their

own Radio-Television business with

Radio-phone license exam.”
—Jesse W. Parker, Meri- - v
spare time earnings.

dian, Mississippi.
~7 “By the time I graduated 1 int Jo-
vy ejine Lewaweed | My Training 1s Up-To-Date
- &“;;:&.&‘g;‘;*;g;@;yg'ggge; You benefit by my 40 years’ experi-
4 —E. J. Strejtenberger, New ence training men at home. Well
" Boston, Ohio. illustrated lessons give you basic
AVAILAB principles you need. Skillfully de-

V E T E R A N S veloped kits of parts I send (see

below) “bring to life” things you
~ UNDER G:I. BILLS

You Learn b;Practlcm
» with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
Thats why NRI training is hased on LEARNING BY
DOING. You use parts I furnish to build many circuits
common to Radio and Television. As part of my Communi-
cations Course, you build many things, including low power
% . transmitter shown at left. You put it “‘on the air,” perform
'-’"procedures required of broadcasting operators. With my
Servicing Course you build
modern Radio, ete. Use Mul-
titester you build to make
money fixing sets. Many stu-
dents make $10, $15 week
extra fixing neighbors’ sets
in spare time while train-
ing. Coupon below will
~__bring book showing other
»xeciuipment you build. It's
| al keep.
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\ | WILL TRAIN YOU AT HOME
FOR GOOD PAY JOBS IN

J.£.SMITH has #rained mcre men far Rodio-Television

% .=
AR i o TY—

Television Making Good Jobs, Prosperity —Even without Tele-
vision, Radio is bigger than ever. 115 million home and auto Radios
to be serviced. Over 3000 Radio broadecasting stations use operators,
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave
Relay, Two-Way Radio Communications for buses, taxis, trucks, etc.,
are important and growing fie'ds. Television is maving ahead fast.

g L4

- N 4 =" I
About 200 Television stations are now 25 million home: now have Television
on the air. Fundreds ¢f others being zets. Thousands more are being sold
built. Good TV jobs cpening up for every week. Get 2 job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Act now io get more of the good things of life. Actual
lesson proves my training is practical, thorough. 64-page
book shows gocd job oppcrtunities for you in many fields.
Take NRI training for as little as $5 a month. Many
graduates make more than total cost of training in two
weeks. Mail coupon now. J. E. SMITH, President,
National Radic Institute, Dept. 5CF, Washington 9, D. C.
OUR 40TH YEAR.

MR. ). E. SMITH, President, Dept. BCF,
National Radio Institute, Washington 9, D. C,
Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

write in date
VE T of discharge . ............ ...l
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Formerly RADIO CRAFT @ Incorporating SHORT WAVE CRAFT e TELEVISION NEWS e RADIO & TELEVISION*

Hugo Gernsback
Editor and Publisher
M. Harvey Gernsback
Editorial Director
Fred Shunaman
Managing Editor
Robert F. Scott
W2PWG, Technical Editor
Jerome Kass
Associate Editor
I. Queen
Editorial Associate
Matthew Mandl|
Television Consultant
Angie Pascale
Editorial Production
Wm. Lyon Mclaughlin
Tech. Hlustration Director
Sol Ehrlich
Art Director

Lee Robinson
eneral Manager

John J. Lamson
Sales Manager
G, Aliquo
Circulation Manager
Adam J. Smith
irector, Newsstand Sales
Robert Fallath
Promotion Manager
Seymour Schwartz
Advertising Production

(;ERNSBA(:KI PgBLICATIONS,
NC.

Executive, Editorial and Adver-
tising Offices, 25 West Broad-
way, New York 7, N. Y. Tele-
phone REctor 2-8630.

Hugo Gernsback
Chairman of the Board

M. Harvey Gernsback
President

G. Aliquo Secretary,

ON THE COVER

(Story on page 54) Our elec-
tronic prospector seems to
think ''three paces from the
old oak tree' a logical place
to seek indications of buried
treasure.

Color original by
Daniel R. Rubin
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Editorial (Page 31)

De Forest Nobel Prize Overdue by Hugo Gernsback

Television (Pages 32-53)

Emerson 4-Inch Portable . ... . o by Robert F, Scott
What! No High Voltage? .. ... ... ... by Charles R. Wheeler
by Matthew Mand|

Television—It's a Cinch (anfeenfh conversahon. second part:
Pentode separators, d.c. level problems, differentiator and
integrator circuits)... by E. Aisberg

U.H.F. Alignment..__.....__. . by Robert G. Middleton
The Callback Scourge....... e by Art Margolis
The Synchroguide Circuit..... _by E. R. Gunny
Check the Picture Tube..... ol - 13 g by J. Dubinsky
TV Service Clinic. by Jerry Kass

Color TV Circuits, Part X—Isolahng defective circuits in color
TV receivers. ... ... by Ken Kleidon and Phil Steinberg

Electronics {Pages 54-58)

Two Transistorized Metal Locators {Cover Feature) ... by Edwin Bohr
The Capaswitch Photorelay..................._...._._ ..by Irving Gottlieb

Radio {Pages 59-41)
Mobite Radio Shop............. ceveeeeiesieenenimn by Charles E. Holman

Beating the Service Techmcmn SN ..by George D. Philpott

Audio—High Fidelity {Pages 62-94)
Transistor—Varistor Modulator for Low-Level Audio._..... by Albert H. Tayior
Variable Damping in Audio Amplifiers by Robert F. Scott

For Golden Ears Only: G-E Baton arm and cartridge; Martin
model 352 amplifier and preamp; new records review.

High-Fidelity Dictionary, Part |I....
Magnetic Tape Erasure.......

by Monitor
by Ed Bukstein
by David Gnessin

Test Instruments {Pages 96—110)

Probes for Profits.. WL .S by John W. Sherman
Simple Frequency Meter : 1~ by George Fletcher Cooper
Wide-Range Transistorized Brldge.., o A R e el by I. Queen
New Design (Pages |14-117}

What's New in Test Equipment, Television and High Fidelity._.by Sol Heller
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National Schools brings you a new dimension in training
for TELEVISION=-RADIO-ELECTRONICS

YOU CAN LEARN BY HOME STUDY, IF —

—you are ambitious to increase your earning power.
—you want to broaden your knowledge and skill.
—you choose the school with the most complete training
and service.
50 Years of Successful Training
National Schools has been training men for success since 1905.
Our graduates are located around the globe, in good-paying jobs
in servicing, installation and manufacturing...in public and
private industry, or in their own businesses. All this experience
and background are your assurance of success.
What This New Dimension in Home Study Means to You
As a National Schools student, with Shop Method Home Training,
you master all phases of the industry—TYV, Radio, Electronics—
theory and practice. You learn HOW and WHY, in one complete
course at one low tuition.
Because National Schools’ world headquarters are in Los Angeles
—*capital eity”” of TV-Radio-Electronics—our staff is in close
touch with industry. Our lessons and manuals are constantly
revised to keep you up-to-the-minute on latest developments. We
show you how to make spare time earnings as you learn, and we
give you free placement assistance upon graduation. National
Schools is approved for G. I. Training. Both Resident and Home
Study courses are offered. If you are of draft age, our training
helps you achieve specialized ratings and higher pay grades.
This new dimension enables us to train you as you should be
trained at home, regardless of your age or previous education.
Your Course Includes Valuable Units
We send you important equipment, including a commercial, pro-

MARCH, 1955

fessional Multitester...plus parts to build Receivers, Oscillators,
Signal Generator, Continuity Checker, other units, and Short
‘Wave and Standard Broadcast Superhet Eeceiver.
Mail Coupon for Complete Information

Get these two free books about this new
dimension in Home Tralning. A compre- 3=
hensive, illustrated fact-book and a
sample National Schools lesson. No
obligation, so mail coupon today.

NATIONAL SCHOOLS
TECHNICAL TRADE TRAINING SINCE 1905

Los Angeles 37, Calif. + Chicago: 323 W.Polk St.
In Canado: 811 W. Hastings St.,Vancouver, B.C.

‘N RADIO
TELEVISION

{moil in envelope or paste on postcl card)

NATIONAL SCHOOLS, Dept. RG-35
4000 S. FIGUEROA STREET OR 323 W. POLK STREET
LOS ANGELES 37, CALIF., CHICAGO 7, ILL.

Rush Free Book,'‘Your Future in Radio-TV-Electronies,”
and Free LessoN. No obligation, no salesman will eall.

NAME N SIRTHDAY. .
ADDRESS
CITY. ZONE STATE.

. . G G SEED SEES SIS EeE e
e, —— D ) GO CEm esmm

[ Check if Interested ONLY in Resident Training at Los Angeles.
VETERANS: Give date of discharge ="
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. . . installing Astron “SM"*

electrolytics is the secret
of profitable capacitor
servicing

BECAUSE exclusive “SM”*¥ safety margin construction gives you the
extra protection needed in an electrolytic . .. the stamina to withstand

Be sure to see us surge voltages and momentary overloads without permanent damage.
at Booth #368 Installing Astron “SM”* electrolytics insures ‘“No callback’ servicing
March IRE Show. ... more profits and greater consumer satisfaction for you.

Actually there’s no secret about how Astron does it ... they simply
maintain meticulous care when assembling the high purity foil and other
quality parts used in “SM” electrolytics. Astron foil is subjected to
high-gain etching and other special electrochemical treatments utilizing
creative formulas developed after extensive research and testing. These
carefully controlled processes form the vital anodic film governing the
“SM” electrolytics superior service and extended life. .. Astron control
assures the utmost performance and satisfaction. Add to this a
“‘regulated” electrolyte to effectively cope with every operating condition,
L L . a wide choice of exact replacement styles, long shelf life, and amazing L
ST SR self restoration properties .. . to know the complete story. See your favorite

e Miniature, hermeticall X .
o Ned it Vonsen i jobber for Astron “SM” electrolytics...he’s proud to carry them.

tubulars.
e Conservatively rated for
stable, dependable
operation,

e Easily mounted.

¢ Individually tested
and guaranteed.

FREE SERVICING AlD New “Customer Estimating and Pricing Guide
for Service Technicians” now available — write for your copy today!

AVAILABLE NATIONALLY THROUGH AUTHORIZED DISTRIBUTORS

hermetically sealed styles.

e Clearly stamped terminal K = c o R P o R A T ' o N
S S H' \i 255 GRANT AVENUE \'\
\ EAST NEWARK, N. J. @)
*TRADEMARK E \\—/’®

installation.
Export Division: Rocke International Corp., 13 East 40th 5t., N, Y., N. Y. In Cancda: Charles W. Painton, 6 A12na Ave., Toronte 10, Ontarie

e Individually tested
é RADIO-ELECTRONICS

ASTRON ‘''SM”
TWIST-PRONG
e Consistent 85°C
operation.

e Wide range of

and guaranteed.
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All Electronic Parts
YOURS TO KEEP!

Nowr/
Work over

- 200

practical projects

WITH THESE
PART .00

5 INCH

, SCOPE”

....TO i i
| HELP YOU LEAR

RADIO=ELECTRONICS Now ...at home in spare time you can get BOTH the very
training and subsequent Employment Service you need to help you start earning real money in
Americe's thrilling, multi-billion dollar opportunity field of Television-Radio-Electronics. Now
that Tel2vision is coming to almost every community, here is a chance of a lifetime to prepare
to cast in on one of Television's great expansions.

D.T.l.'s amazingly proctical home method enables you fo set up your awn HOME LABORA-
TORY. You get many Electronic parts which you mount on individual bases with spring clip
conrectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of
soldering and unsoldering for each project. You spend minimum time fo get maximum
knowledge of important circuits that really work. In fact, you get exactly the same type of
basic training equipment used in our Chicago training laboratory—one of the nation’s
finest.

Build and KEEP This VALUABLE TEST EQUIPMENT

Your home laboratory projects also include building ond keeping a versatile 5 inch
Oscilloscope and precision Jewel Bearing Multi-Meter. These quality commercial test
instruments help you EARN WHILE YOU LEARN and will prove mighty valuable,
should you later decide to start your own full time TV-Radio service business. You
also build and keep o quality 21 inch TV SET.

 D.T.1. Provides EVERYTHING YOU MEED to master TELEVISION

Ll In addition 10 your home laborotory and easy-to-read lessons, you even use
HOME MOVIES—a wonderfully effective and exclusive D.T.l.training

Buid and keep this BIG DTi
Engineered TV set—easily
converted to U.H.F. (DT offers

amsother home training, but advantage. You watch hidden actions. . . see electrons on the
without the TV set ) march. Important fundamentals . .. become ‘‘movie
2 ciear,” helping you learn faster . . . easier . . . better.

Full time Residential training in D.T.L.°s great
Chicago laboratories also available. MAIL COU-
PON TODAY for all facts. (If subject to Military
Service, you'll espe-
cially welcome the
information we have
for you.)
\ D.T.1.'s Training
is available in Canada

—

EMOST

ONE OF AMERICA’S FOR

//‘ r' _ TELEVISION TRAINING CENTERS"
AN DEVRY TECHNICAL INSTITUTE
" = IS 4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RE-3L
I hﬁh’“ 1 would like your vcluable information-packed publication

=
| 1 showing how | can get started toward a good job or my own
1 business in Television-Radio-Electronics.

L

Name Age
AFFILIATED WITk Street _Apt
D:FOREST’S TRAINING, INC.
City. ; Zone__State

CHICAGO 41, ILLINOIS

MARCH, 95¢ 7
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You
can

build
a

reputation

on

Tung-Sol.
Quality

TUNG-SOL mokes

All-Glass Sealed Beam Lamps,
Miniature Lamps,
Signal Flashers,
Picture Tubes, Radio, 1\/&; .
Special Purpose Electron Tubes,
= Semiconductor Products.

TUNG-SOL ELECTRIC INC.
Newark 4, New Jersey

Sales Offices: Atlanta, Chicago, Colum-
bus, Culver City {los Angeles), Dallas,
Denver, Detroit, Newark, Seattle

FOUR NEW U. S. TV STATIONS

have gone on the air since our last re-

port:
KTVK Phoenix, Ariz. 3
WEAT-TY West Palm Beach, Fla. 12
WUNC-TV  Chapel Hill, N. C. 4
KEPR-TV Pasco, Wash. 19
Two stations have gone off the air:
WPMT Portland, Me.. .. 53
WBTM-TV Danville, Va. L - 24
CKWS-TV, channel 11, Kingston,

Ont., Canada, has also started broad-
casting,

CLOSED CIRCUIT TV may take on
the task of observing general port oper-
ations at the New York Port of Em-
barkation, the largest Army Transpor-
tation Corps installation in the country.

In response to a request by the NYPE
Provost Marshal and G-2 for an elec-
tronic device capable of furnishing iden-
tification at the approaches to the piers
at the Brooklyn Army Base, the Signal
Corps mounted a TV camera atop a
convenient water tower, It was able to
pick up the activities of vessels in the
pier area and relay the image to a moni-
tor in a jeep near by (see photo). By
changing lenses, normal, wide-angle
and close-up pictures of harbor craft
maneuvers were viewed. The results of
the test were highly satisfactory despite
the test being made under adverse
weather conditions.

It would be possible for strategically
located cameras to cover the entire
base in fixed positions or attached to

| automatic panning devices which would

permit continuous scanning of large

areas. The cameras could also be used
for security, fire detection and pilfer-
age control.

COMMUNITY TV SYSTEMS in Cas-
per and Laramie, Wyo., and Sterling,
Colo., have come under attack regarding
the contents of their programming. Sta-
tion KOA-TV, Denver, has requested
the community systems to sign “affilia-
tion” contracts. This action is being
fought by the National Community
Television Association. At the same
time station KFBC-TV Chevenne, Wyo.,
has requested the three wired-TV or-
ganizations to cease picking up its sig-
nals.

The KOA-TV note to the three sys-
tems asked for an agreement which
would permit the station’s signals to be
picked up for distribution to subseribers
provided that no commercial announce-
ments were deleted. It also suggested
that the community TV systems pick up
and relay to subsecribers a weekly mini-
mum of 25 hours, of which at least 14
hours must be after 6 pm. There was
no mention of payment in the proposed
agreement,

Don Searle, executive vice president
of KOA-TV, said: “Our primary inter-
est is that viewers of our stations have
a fair opportunity to watch representa-
tive portions of our programming and
that the advertising messages which ac-
company programs not be deleted, since
in the final analysis it is the advertisers
who bear the cost of producing and
broadcasting the programs.”

RADIO-ELECTRONICS
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WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME IN SPARE TIME UNTIL YOU GET
1f you fail to pass your Commercial License exam after

completing our course, we guarantee to continue your
training without additional cost of any kind, until you
successfully obtain your Commercial license, provided
you first sit for this examination within 90 days after

completing your course,
If you have had any practical ex-
perience—Amateur, Army, Navy,
radio, repair, or experimenting.

INCLUDED sp ouR
TRAINING Anp
COACH/NG

Here is your guarantee

EMPLOYERS MAKE JOB OFFERS LIKE THESE
TO OUR GRADUATES EVERY MONTH!

Letter from nationally-known Airlines: °‘Radioc Oper-

OUR AMAZINGLY EFFECTIVE JOB-FINDING

SERVICE HELPS CIRE STUDENTS GET BETTER
JOBS. HERE ARE JUST A FEW RECENT EXAM-
PLES OF JOB-FINDING RESULTS:

GETS CIVIL SERVICE JOB
‘Thanks to your course | obtained my 2nd phone license,
and am now employed by Civil Service at Great Lakes

ators and Radio Mechanies are needed for our company.
Perlodic wage Increase with opportunity for advance-
ment. Hoth positions include many company bhenefits
such as paid vacations, free tlight mileare allowance
and group insurance.’

Letter from nationally-known manufacturer: "We have
a very great need at the present time for radio-elec-
tronics technicians and would appreciate any helptul
suggestions that you mmay be able to offer."”

Naval Training Station as an Equipment Specialist.
Kenneth R. Leiser, Fair Oaks, Mtd. Del., McHenry, Ili.
GETS STATE POLICE JOB
| have obtained my Ist class ticket {thanks to your school)
and since receiving same | have heid good jobs at all
times. | am now Chief Radio Operator with the Kentucky
State Police.'” Edwin Healy, 264 E. 3rd St., London, Ky.
GETS BROADCAST JOB
| wish to thank your Job-Finding Service for the help in
securing for me the position of transmitter operator here

at WCAE, in Pittsburgh."”
Walter Koschik, 1442 Ridge Ave., N. Braddock, Pa.

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

These are Just a few of the examples of the job
offers that come to our office periodically. Some
licensed radioman filled each of these
jobs; it might have been you!

Ours is the only home study
course which supplies FCC-
type examinations with all
lessons and final tests.

An Apbroved
Member

b
f/\»)
oo

cket is recods
¢ employers "
eid as Pro

your FCC Ti
nized by mos

ic & X
Harry Clare, 4537 S. Drexel Blvd., Chicago, ;r;eyi'::':‘;'c‘;fﬁm abitity:

' X ‘ [
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED A ' 1
IN A FEW HOURS OF STUDY WITH OUR COACHING M 'L COUPON |V} g
AT HOME IN SPARE TIME: N No . =

Name and Address License Time e |
Harry G. Frame, .
<B:<:‘x :29 Ell(?harles?own, We Y 2ocCloss U8, lts Cleveland Institute of Radio Electronics ]

arles Ellis, Desk RE-74—4900 Euclid Bldg., Clevelond 3, Ohi
Box 449, Charles City, lowa. Ist Class 28 Weeks es AT ooy R Dot b | ° n

. 1 want to know how ) can get my FCC Ticket in a minimum of time. Send
Omar Bibbs, . me Your FREE booklet, ““How to Pass FCC License Examinations:’ (does not |
1320 E. 27th St., Kansas City, Mo. ~ 1st Class 34 Weeks cote e in :'g;'nbnzglt‘?:{ icehscliasitio ‘o2t 2 samol i"'?mﬂy&n:"am and o
Kenneth Rue, Kl Be sure to tell me about your Television Engineering Course. ¥
Dresser, Wisconsin 2nd Class 20 Weeks
B. L. Jordan, LRt e e e e - :
Seattle, Washington 1st Class 20 Weeks L

B ADdress e i

CARL E. SMITH, E.E. Consulting Engineering, President ™ . o ]

City  .oopennnn . one............State..............
CLEVELAND INSTITUTE OF RADIO ELECTRONICS '] 1 FOR PROMPT RESULTS. SENO AIR MAIL [ ]
o ' Special tuition rates to member of the U.S. Armed Forces N
es =R, ucih 9., eveian ' 10 (T s R v R R R R 0 0 0 0 0 0 0 3 1} [\

Desk RE-74, 4900 Euclid Bldg., Cleveland 3, Oh | ] Y LIy
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PERMOFLUX announces.

The NEW

New, complete two-way speaker system —
with all the time-tested, proven features of the “Largo 8"
plus:

e More powerful Super Royal 12" Speaker
e New, larger, back-loaded horn enclosure
e Full 20-watt power-handling capacity
¢ Smooth peak-free response ... 30 to 16,000 cycles

Combined with: e Scientifically matched 32KTR Super
Tweeter o Slanted speaker panel for proper sound focusing
¢ High-frequency balance control e Horn loading of back

wave thru unique cabinet base. The Largo 12 is precision-
constructed of beautiful %” Mohogany or Korina
Blonde cabinet woods. Impedance, 8 ohms.
Size: 23%" H, 27%" W, 15%" D,
Audiophile NET......__........... e $149.50

{Also available in Walnut at slightly higher price.)

®

The Largo 12 is available under the exclusive Permoflux insured Home
Trial Plan (HTP). Try it in the comfort and quiet of your own home for
15 days—with your own records and associated equipment. For a limited
time only, each HTP participant will receive—absolutely FREE—the new

Permoflux “Maestro’’ speaker-Headset Control Box ($10.00 value). Also
available under HTP: the Diminvette ($49.50); the Largo 8 ($99.75).

Only Permoflux gives you all the features you should have in a 2-

way high-fidelity speaker system. See and hear the largo 12 ond

other Permoflux systems at your hi-fi dealer today. Also osk him
obout HTP—or write:

2Jvm CORPORATION

Dept.RE, 4912 West Grand Avenue o Chicago 39, lllinois

West Coasf Plant * 4101 San Fernando Road * Glendale 4, California
Canadian Licensee * Campbell Manufacturing Co., Ltd., Toronto, Canada

| THE RADIO MONTH (Continued)

TV TECHNICIANS' WEEK, March 7
to 12, to salute the thousands of service
dealers and technicians who install and
maintain home TV receivers, has been

| announced by Douglas Y. Smith, vice

president and general manager of the
RCA Tube Division. The National Tele-
vision Servicemen’s Week program in-
cludes prizes totaling more than $10,000
to be awarded to radio-TV service deal-

ers creating the most effective National
Week promotions at the neighborhood
level.

A complete set of five RCA test in-
struments for color TV servicing, valued
at $1,337, will be awarded in each of
RCA'’s eight sales regions. Service deal-
ers will qualify for the competition
simply by deseribing in 50 words or less
their efforts to publicize and promote
National Television Servicemen’s Week.

The week, registered with the U. S.
Chamber of Commerce, will be sym-

bolized by an RCA Electronic Statuette

(see photo) which has been popularized
in advertising and will be displayed by
service dealers from coast to coast.
Smith said that it is RCA’s hope that
during this period those who make, sell
and enjoy home television equipment
will give thought to the local service
technician and his invaluable contribu-
tions to its efficient performance.

The campaign opens with a full-page
ad in the March 7 issue of Life maga-
zine. This will be followed by concen-
trated newspaper, radio and TV pub-
licity.

FLAT PICTURE TUBE is about 3
inches thick (see photo) and consists
of a phosphor screen placed between
glass plates. Still classified as experi-
mental, the new tube was developed by
Willys Motors. It functions by exciting
selected areas on the phosphor screen.
This is done by injecting an electronic
beam along a horizontal edge, in a field
free region of the tube. The beam flows
along this edge and adjacent to a row
of transverse deflection plates. By con-
trolling the deflection plate voltages,
the beam is bent vertically at any place
(Continued on page 14)


www.americanradiohistory.com

“What did Beethoven want you

to hear in his ngh Symphony ?

You have listened to this great work countless times. .. what
have you heard in it? And what may you have failed to hear?
An original plan of at-home music education now enables you

to appreciate fully all of the great orchestral music you hear

HIGH-FIDELITY MusIC-APPRECIATION RECORDS

RN ST

S ] =

HIS NEw 1pEa is sponsored by the Book-of-the-

Month Club and is designed for those who enjoy
good music but who are aware that, too often, they
do not listen to it with complete understanding and
appreciation. Their minds wander and they realize
afterward that they have missed most of the beauties
of the work. There is no doubt about the reason:
most of us are not primed in advance ahout what
to listen for. Music-AppreciaTioN Recorps meer this
nced, for a fuller understanding of music, hetter than
any means ever devised. They do it, sensibly, by
auditory demonstration.

YOU HEAR MUSIC AS THE GREAT CONDUC-
TORS HEAR IT ... On the podium they have in
mind at cvery moment the various themes of the
work, . their interplay and development, and the
main architectural features of the composition. This
combined aesthetic and intellectual pleasure is what
every music-lover can now acquire through Music-
ArpreciaTioN Recorps. After hearing several of these

As a demonstration

WILL YOU ACCEPT WITHOUT CHARGE

there is a full performance of a great musical
ON ONE SIDE work, just as on the ordinary record you buy.
The records feature orchestras and soloists of recognized distinc-
tion. You listen to the performance first, or afterward, and then...

records, all the music you listen to is transformed,
because you learn in general what to listen for. This
enjoyable form of self-education can be as thorough
as the Music Appreciation courses given in many
universities.

YOU SUBSCRIBE BUT TAKE ONLY RECORDS
YOU WANT . . . A ncw Music-ArpreciaTion REc-
orp will be issued — for subscribers only — every
month. The announcement about each forthcoming
record will be written by Deems Taylor. After read-
ing this descriptive essay you may take the record
or not, as you decide at the time. You are not obli-
dated as a subscriber to take any specified number
of records. And, of course, you may stop the sub-
scription at your pleasure — at any time!

TWO TYPES OF RECORDS AT A RELATIVELY
LOW COST ... All Music-AppreCIATION RECORDS
will be high-fidelity, long-playing records of the
highest quality — 33%4 R.P.M. on Vinylite. They

is an illuminating analysis of the music,

ON THE OTHER SIDE with the various themes and other main

. features of the work played separately with running explanatory
comment, so that you can learn what (o listen for.

R US|

will be of two kinds: first, a so-called Standard
Record — a twelve-inch disc — which will present the
performance on one side, the analysis on the other.
This will be sold at $3.60, to suhscribers only. The
other will be an Analysis-Only Record — a ten-inch
disc — priced at $2.40. The latter will be made avail-
able each month for any subscriber who may already
have a satisfactory long-playing record of the work
being presented. (A small charge will be added to
the prices above to cover pastage and handling.)

TRY A ONE-MONTH SUBSCRIPTION — WITH
NO OBLIGATION TO CONTINUE . . . Why not
make a simple trial, to sce if these records are as
pleasurable and as enlightening as you may antici-
pate? The first record, Beertioven’s Firrn Sym-
pHONY, will be sent to you at once — at no charge.
You may end this subscription immediately after
hearing this record — and keep it with our compli-
ments — or you may cancel any time thercafter if
you are not completely satisfied with the plan.

=

PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN
PLAY 33Vs R. P. M. LONG-PLAYING RECORDS

MUSIC-APPRECIATION RECORDS
t/o Book-of-the-Month Club, Inc.
345 Hudson Street, New York 14, N. Y,

R39-3

Please send me at once the first Music-AppreciaTioN REcorp, Beetho-
ven's Fifth Sympbony, without charge, and enter my name in a Trial
Subscription to Music-AppreciaTioN REcomps, under the conditions
stated above. It is understood that, as a subscriber, I am not obligated
to buy any specified number of records, but may take only those I want. |
Also, I may cancel my subscription after hearing this first record, or
any time thereafter at my pleasure, but the introductory record is free
in any case.

Beethovenss Fifih Symphony

» NEw HicH-FioeLiTy Recorning By THE LONDON SYMPHONY ORCHESTRA
Norman Del Mar, Conductor
Analysis by Thomas Scherman

Yon wiLt also receive a DESCRIPTIVE ESSAY about the work
by the noted composer and music commentator Deems Taylor,
as well as A GLOSSARY OF MUSICAL TERMS COMMONLY USED.

MARCH, 1955 1"
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Depend on the COMPLETE line of ROHN

=1

“"All-Purpose” tower-

Fulfills 75%% of your general
tower needs—is structurally as
sturdy —yet costs Jess than the
well-known Rohn No. 10 Tow-
er. ldeal for home and indus-
trial inscallations. communica-
tion requirements . . . eliminates
stocking many different tower
models. Self-supparting ro 50 f1.
or guyed to 120 f1.! Easy to climb
for fast. efficient servicing. Util-
izes " Magic Triangle” which in-
sures fur greater strength and
stability. Permanent hot-dipped
galvanized coating. DependaEI-
ity — a feature customers de-
mand — 1§ assured with the
Rohn No. 6 Tower... de-
signed to "'stand up’ for years
o the rigors of weather and
climatic conditions.

1

| () 7 T ¢

! (S VT O )
A 2|

Both Towers

For structural

corrugated cr
steel legs. The

Y e

Pacﬁ

“'Space Saver” — cuts storage space
300% or more!

Popular PT-48 has almost 50’ of
sturdy tower within a compact 8’
20" package! "Magic Triangle™ de-
sign is adapted to a pyramid shape
using a wide 19" base with progres-
sively decreasing size upward. De-
creases your overhead easy to
transport and assemble — cuts ship-
ping costs. Galvanized throughout.
Available in heights of 24, 32, 40,
48. 50 and 64 feet!

Feature.

THE ROHN
MAGIC TRIANGLE

superiority, famed wrap-around

magic triangle” design is feacured in these
all-stecl towers. Towers have full 2%” wide

oss-bracing welded to tubular
exclusive design assures depend-

able strengeh and permanence.

age Tower

i

1]

-.

1 no

s
Heights up to 200’ ot
more when guyed

(11 Selfsupporting up to
60’

1 Sturdy communication
or TV tower that “stands

[ L] up” to a// the stresses
of weather and climatic
conditions . . will with-

I+  stand heavy wind and
ice loading. Hcavly
gauge tubular steel,

1] electrically  welded
throughout. Weather

{{ resistant, non-corrosive
double coating provides
durable fmisg. All sec-

- tions in 10’ lengths,
Only 2-4 manhours re-
quired for installing 50°

1] tower!

“SUPERIOR DESIGN’ towers and accessories
EEalt

ER PRO

also

ROHN
Fold-over tower

For experimenters, TV service depart-
ments and retailers. Use this kit with
regular Rohn tower sections. Simple
and easy to use.

_ ROHN

—

T Telescoping
\ Masts

Heavy-duty hot-dipped galvan.

ized steel tubing and tigid joints

\ give extraordinary strength,
7R Quick installation . . . mast at-
tached to base—~antenna fixed,
then mast hoisted quickly to
desired height. Utilizes special
clamp and guy ring arrange-
ment. Flanged interior section;
\ crimped exterior section gives
mast stability that can’t be beat.
Complete with guy rings and
necessary erection parts. In 20,

/ 30, 40 and 50 ft. sizes. Bases
~B_ and ground mounts available.

~ _\
T =

and a complete line of ROHN accessories —a// galvanized

PEAK
ROOF
MOUNT

S
A7 FLAT
-\ ROOF
MOUNT

Heavy duty for quick. secure
mounting of tower to top of peak
roof. Flanges hinged, fastened to
roof with 2 lag screws in each
flange.

2. PEAK and
7/ 5\ WALL
=5 MOUNTS
For mounting of mast or pole to
roof or wall. Heavy-duty steel.

Variable sizes. Models for most
every need.

For complete catalog and prices,
see your authorized Rohn Repre.
sentative or Distributor; or write

or wire direct.

12

For all types flat surfaces. 3-1”
solid steel projections permit first
section of tower to be mounted
directly on roof mount by insert.
ing usual %” bolts.

\\ DRIVE-IN

2 BASE

A\
S
Set on top of ground...3-4’
drive rods driven through base
into ground. First tower section
secured to rods with single bolt
in each leg. Instant erection.

Dept. RE

/\‘ 5

Complete line of telescoping mast
bases for every requirement, ac.
commodating masts from 17-2%"

diameter. Also available~drive-
in mast bases.

SERVICE
TABLE

Perfect answer for television serve
icing, display and storage. Truly
one of the finest of its kind in
economy price range.

Designed and Manufactured Exclusively by

MAST
'N TV

Nl

Heavy-duty, hot-dipped galvan.
ized steel tubing. Machined to
perfection. Extra sturdy joints
slotted for full, perfect coupling.

ALSO AVAILABLE

Rotator posts for mounting rota-
tor to tower; House Brackets;
Guying Brackets; UHF Side Arm
Mounts; Mounts for Additional
Antennae on a Tower; Erection
Fixtures; Guy Rings; Installation
Accessories; and dozens of other
items!

ROHN Manufacturing Company

116 Limestone, Bellevue Peoria, Illinois

RADIO-ELECTRONICS
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ATTENTION SERVICEMEN

Have all of your ambitions
for Greater Earning Power
and Security been satisfied?

& If You Answer “No” or “Not Quite”
We Invite You to Investigate this
. New All-Practice Television Training

Has your income been
increasing each year?
America’s total bill for serv-
icing has been going up fast.
Can you look forward to
a secure future? UHF,
Color Television, other
Electronic developments will
pay off for men who keep up
with the field.

The most foolproof, sure-
fire way ever discovered for
reaching greater success—
independence—security—ts to
keep on learning more!

Not for Beginners

NRI’s new Professional Televi-
sion Servicing course can train
you to go places in TV servicing.
This course is for men who know
2 basic theory, either from
Radio or TV Servieing
experience or planned
training but realize the
need for more knowledge
to be able to forge
ahead.

Priced under $200. Equipment supplied
includes 17” Picture Tube, Componens
for TV Receiver, Scope, Signal Generator,
HF Probe. LOW MONTHLY PAYMENTS ...

You learn by doing. This is 100% prac-

tical training. We supply all the com-

ponents, all tubes, including a 17-inch

picture tube, and comprehensive man- “

uals covering a thoroughly planned '

program of practice. You see how b

various defects affect the perform \ sy
N

W/

ance of a TV receiver—learn to
know the causes of defects ac-
curately, easily, and how to fix

UHF and Color TV
Making New Boom
Installing front-end channel selec-
tor strips in modern UHF-VHF
Television receivers and learning
UHF servicing problems and their
solution is part of the practice
you get if you live in a UHF area.
To cash in on the coming color
TV boom you’ll need the experi-

ence this training gives.

Get Details FREE

Find out what you get, what you
Jearn from NRI’s new course in
Professional Television Servicing.
See pictures of equipment sup-
plied, read what you practice.
Judge for yourself whether this
training will further your ambi-
tion to reach the top in TV serviec-
ing. Mailing the coupon involves
no obligation. Address National
Radio Institute, Dept. 5CFT, 16
& U Sts, N.W., Washington 9,
D.C.

Coupon Brings Important

BOOK FREE

National Radio Institute, Dept. SCFT

16th and U Sts., N.W., Washington 9. D.C.

them. You do more than just ‘,‘?
build circuits. You get prac- g Please send my FREE copy of “How to Reach the Top
/ 3 in TV Servicing.” 1 understand no salesman will call.

tice recognizing and fixing

1
|
i
. . I
innumerable TV receiver e |
troubles. You getactual ok e I i
experience aligning " M\ ¥ TO N TII C Al et S+ et 2 S g on
TV receivers, diag- { h Hov HE {
nosing the causes of ﬁif WL—
complaints from scope P NGRS e R e = g |
patterns, eliminating TOP %
interference, using ger- \Y i |
manium erystals to rec- N T e \\ City . Zone... ... State ... 1
tify the TV picture s.lgnal’ SER\“C‘ Approved Member, National Home Study Council |
and much more service ex- # 1
perience too expensive tolist. L<-:_’.’_' —————————————————— —d
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waes Fast, Easy
Picture Tube
and Receiver
Testing

e . pop ALL
& BLACK AND
WHITE SETS

| ADAPTABLE

| TO COLOR

7 uEtune BT TESIRE

wroon W8

8 0 e

SO
-

Take the guess-
work out of C-R
tube testing and
TV trouble-
shooting! New
Boland & Boyce
C-R Tube Tester
tests all mag-
netic picture
tubes dynami-
cally—under the
receiver’s own
power. Tells in-
stantly whether
tube or set is at
fault. 600 V. d-c
range extends to
30 or 60 KV by
HV Probe.

Separate plug-in
power supply available for in-carton tube
testing. Prices include 2 cabled leads and in-
struction manual. KIT—$29.85. FACTORY
WIRED & TESTED—$39.95. Sold by lead-

& BOYCE

DYNAMIC
C.R.T. TESTER
Model 701

Tests tubes in set
under receiver's

own power or gut

of set with handy

plug-in power
supply.

ing distributors.

B&B BIAS BOX Speeds Alignment and

— AGC Troubleshooting

Supplies steady, accurately ad-

fustable bias voltages from 0 to

17 volts d-c to substitute for re-

3 ceivers' normal automatic-gain-

i © 4. or automatic-volume-control cir-

2o 8 cuits. A “must’’ for radio and

; \ o ¥V v TV alignment. Clips and grounds

™ ¥ to chassis apron; powered by re-

iceiver's 6.3 v, heater supply. KIT

\ —only $6.95. FACTORY WIRED
& TESTED—$9.95.

UNIVERSAL HV PROBE oLt meters

ALL ranges

" Extends range of any

YTYM, or any multimeter

or voltmeter having sen-

sitivity of 10,000 ohms-per-

volt or more. Supplied

B . with complete set of plug-

In precision resistors and instructions to accurately

match any meter. .. any range—IlOKY, 30KV, 40KV,

and others. Clear, high-dielec?riccrrobe body shows

resistors in use. Includes shielded cable with Am-
phenol connectors and phone tips. $13.95 net.

Write for Brochure Describing B&B Products

BOLAND & BOYCE, INC.

Dept. RE-35, 236 Washington Avenue
Bellevilie 9, N. J,
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along the edge of the tube. The beam
then flows vertically between a series
of transparent deflection plates and the
electrically charged phosphor secreen.

Official U.S. Navy Photo

The tube is controlled by changing
the voltage on horizontal or vertical
deflection plates is a sequential manner
—all plates are at a high voltage ex-
cept those plates opposite the position
at which it is desired to bend the beam.

1955 IRE CONVENTION will be held
March 21 to 24 at the Waldorf-Astoria
Hotel and Kingsbridge Armory in New
York City. The national convention will
feature over 250 technical papers and
700 engineering exhibits. The papers
cover virtually every phase of the elec-
tronic art. During the four days of the
convention the distaff side will be enter-
tained with a social program.
RADIO-ELECTRONICS will occupy
Booth 452 at Kingsbridge Armory.

HEARING AID operates without a
cord and looks like an ordinary pair of
horn-rimmed eyeglasses.

All the parts found in a conventional
hearing aid—about 200—are assembled
in a standard width and weight eye-
glass frame. All wiring is invisible.

A thin, colorless and flexible tube,
about 1 inch long, leads from the bow
directly to the ear and conducts sound.
The microphone is in the frame directly

behind the ear. The hearing aid is pow- |

ered by a tiny dime-size battery, which
lasts 180 hours. The unit is made by
Otarion, Inc., Dobbs Ferry, N. Y.

FM LITIGATION between RCA and
the late Maj. Edwin H. Armstrong has
been settled with the payment of ap-
proximately $1,000,000 by RCA to the
estate of Major Armstrong.

The Armstrong claims were insti-
tuted in 1948, accusing RCA and NBC
of infringement on five of his basic
patents on FM. He alleged that RCA
tried to maintain a monopoly of the
business of granting licenses under ra-
dio patents in the U. S. and “deliber-
ately set out to oppose and impair the
value” of his FM patents.

Armstrong’s complaint also charged
that RCA had refused to take out a
license under his patents and that it
falsely represented that it had devel-
oped a set that did not infringe on his
system.

(Continued on page 16)
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[URNE
VALUE

in a slender
modern
dynamic

Applications from
commercial
broadcasting

to tape recording

pYNAMIC

lent sensitivity
% and mustC
10,000

‘MopEL 95D

Excel
to vOIC

Response: 100_

sitch
ide switcht g
" ilable with Cﬂ:’ssfgjs
el interio? at

ramic ces.
‘(:;;f above prices

THE TURNER COMPANY
933 17th Street, N.E.
Cedar Rapids, lowa

Gentlemen: Send complete infor-
mation on Model 95 microphones.

v

Name.

Address.

City.

State.

MAIL COUPON TODAY!

"Lt LRRLLRRRRRRRRRRRRS Y

CLLLLlRMLtuetunussuunununy
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tHE RAYTHEON BONDED PROGRAM
HELPS THEM MAKE MORE MONEY

And chances are that the other half isn’t half
trying.

We say that because there’s definite proof that
wherever service dealers take full advantage of the
Raytheon Bond — publicize the fact that their work
and parts guarantee is bonded through one of
America’s largest insurance companies — they are
making more money.

They tell customers about their bonded way of do-
ing business with free displays, identification cards,
ad mars, decals, etc. supplied by Raytheon — all de-

Newton, Mass. *

Roytheon makes
all theset

MARCH,

1955

Chicago *

Receiving/ond Picture Tubes «
Semiconductor Diodes and Transistors +

signed to create customer confidence in their shops
and their men. And here’s the most important fact
of all. This Raytheon Bond that builds their business
costs them not one penny.

If you can qualify for it, it won’t cost you one cent,
either. For further information on the Raytheon
Bonded Electronic Technician Program, see your
sponsoring Raytheon Tube Distributor or write
direct to Department F, Raytheon Manufacturing
Co., Receiving and Cathode Ray Tube Operations,
55 Chapel St., Newton 58, Mass.

*Based on a recent survey

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Atlanta, Ga. °

e

Los Angeles, Calif.

Reliable Subminioture and Minioture Tubes
Nucleonic Tubes ¢ Microwave Tubes
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| LONG-PLAYING 33"3 R.P. M. HIGH-FIDELITY |

Complete to the last note!

NO STRINGS ATTACHED!

No obligation to buy any
other records—now or later.

OW YOU can get a real start on a com-
plete record collection. You get ALL
TEN masterpieces — complete to the last note
—and pay NOTHING but the cost of postage.

Of course, this sensational Free Offer bears
no relation to the value of the recordings. These
ten masterpieces would cost you many dollars
at retail prices, in recordings of equal quality.

Why We Make This Amazing Offer

We were FORCED to make this “give-away”’
offer . . . for only by putting our recordings in your
hands can we convince you how extraordinary their
tonal quality is. Performed by internationally-re-
nowned orchestras, conductors, and soloists. Cus-
tom-pressed on the purest vinyl plastic. Reproduced
with a fidelity of tone which encompasses rhe en-
tive range of buman bearing ... 50 to 15,000 cycles!
HOW CLUB OPERATES: As a trial member, you are
not obligated ever to buy any recordings from us.
You do, however, have the right to try — free of
charge — any of the Society’s monthly selections
which interest you. You receive prior notice of these.
You pay nothing in advance. And you are not obli-
gated to keep those you try . . . even after you have
played them and read the interesting music notes
which accompany each selection. You pay only for
those wiuch—after having tried them—you decide
you really want to own. And for these, you pay only
the low member's price of $1.65 per long-playing
disc, embodying on the average about 40 minutes
of music by the great mastets. A saving of about %
off the nsnal retail price!

Think how much beauty and se-
renity these tecordings will add to
your life—at a trifling cost. Think
what a cultural advantage your chil-
dren will gain by having great music

MOZART

Symphony No. 26 in E Flat, K. 184
Netherlands Philbarmonic Orch.,
Oito Ackermann, Conducting

BEETHOVEN

Piano Sonata No. 24 in F Sharp,
pus 78
Grant Johannesen, Pianist

BRAHMS

The Academic Festival
Utrecht Symphony,
Panl Hupperls, Conducting

BERLIOZ

The Roman Carnival
Netherlands Philbarmonic Orch.,
Walter Goebr, Conducting

VIVALDI

Concerto in C for
Two Trumpets and Orchestra
Netherlands Philharmonic Orch.,
H. Sevenstern and F. Hausdoerfer,
Trumpeters, O. Ackermann, Cond.

WAGNER

Die Meistersinger, Prelude, Act 1
Zurich Tonballe Orch.,
Otto Ackermann, Conducting

BACH

Toccata and Fugue in D Minor
Alexander Schreiner at the Organ
of the Tabernacle, Salt Lake City

DUKAS

Sorcerer's Apprentice
Utrecht Symphony,
Paul Hupperts, Conducting

MOUSSORGSKY

Night on Bald Mountain |
Netherlands Philbarmonic Orch.,
Walter Goebr, Conducting

CHOPIN

Fantaisie-lmpromptu, Opus 66
Robert Goldsand, Pianist

lnfernutionully Acclaimed:
‘“The recording is 1
n § of such i
lxitvissgn}sooto ‘I?rlng the artists I;gl;ioec;lun

m —Glorious Saun‘c)il.lvr
. Amsterdam, Hollang,
Excellent series of records’* i

—~The Saturday Review, Neyw York

The Musical Masterpiece Society, Inc. Dept. 52-3
43 West 61st Street, New York 23, N. Y.

ALL 10 MASTERPIECES — FREE!

as an everyday inspiration,
Mail Coupon Now

We obviously cannot keep “‘hand-
ing out” such magnificent long-play-
ing recordings indefinitely. Produc-
tion capacity limits the membership
rolls; once filled, the offer has to
be withdrawn. So avoid disappoint-
ment. Mail coupon with only 25¢ to
help cover postage — today! The
Musical Masterpiece Society, Inuc.,
Dept. 52.3 43 West Glst Street,
New York 23, N. Y.
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I enclose 25¢ to help cover cost of postage. Please send me
ALL 10 of the masterpieces listed above and enroll me as a
trial member. Send me notice of future selections which I
may try for 5 days without cost or obligation. For those
future 1.p. discs I decide to keep after I have tried them. 1
will pay only the special member's price of $1.65 each, plus
few cents shipping. I may cancel my trial membership at
any time. This offer restricted to new Trial Memberships —only
one sample package per family.

Name.

Address

52-3

City. State
In Canaila address: 686 Bathuret St.. Toronto 4. Ont.

MASTERPIECES

= — e e —— — — —— — e — — e e e ey
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COLOR TV MICROSCOPE capable
of projecting an image of the specimen
vn a 6-foot screen has been demonstrat-
ed by CBS. The chief use of the device
will be in the education of physicians,
biologists and chemists.

The unit consists of an ordinary op-
tical microscope, a color television cam-
era which picks up the image from the
eyepiece and a color television projec-
tion system.

According to Dr. Peter Goldmark,
president of the CBS laboratories, the
equipment can enlarge a specimen
15,000 times. However, it does not_pre-
vide an increase in resolution over the
optical system which can magnify 2,000
times. A feature of the microscope lies
in the small amount of light necessary
on the specimen. Ordinary optical meth-
ods require such great intensities that
live specimens are boiled by the heat
generated.

Dr. Goldmark said that the television
system achieves almost exactly what
photography plus microscopy does, ex-
cept that it eliminates film processes.
Screen projections from a microscope
have been demonstrated pteviously, but
with less amplificatjon.

NEW ELECTRONIC DEVICE, the
“maser,” may provide an entirely new
method of amplifying signals and pro-
ducing eleetronic oscillations, as well
as an electronic clock with an aceuracy
greater than any now in existence.

The name “maser’™ is short for
“microwave amplification by stimulated
emission of radiation.” It was invented
by Prof. Charles Townes, executive of-
ficer of the Physics Department of Co-
lumbia University, and developed into
practical form by Drs. H. J. Zeiger and
J. P. Gordon.

The new device uses the molecular
energy of ammonia gas to produce oseil-
lations. Gas injected into a low-vacuum
chamber flows between cylindrical elee-
trodes in such a manner that the higher-
energy molecules are focused into a
resonant cavity and the lower-energy
ones are bent out of the beam. Some of
the molecules give up tiny quanta of
energy, dropping to a lower-energy
state in doing so. The released energy
quanta trigger other nolecules, caus-
ing a chain reaction which starts oscil-
lation in the resonant cavity if enough
molecules are present. If not, the maser
acts as an amplifier. The chamber is
pumped continuously to maintain vac-
uum and remove the gas.

The oscillating maser maintains a
more constant frequency than any de-
vice yet discovered. Operated as an
amplifier just below the point of oscil-
lation, it is extremely sensitive. Much
more important, it is virtually noise-
free. Thus signals not strong enough to
be amplified by a vacuum tube may be
increased in strength to a point where
vacuum-tube amplification may be
used.

Further information on the maser is
in preparation and will appear as an
article in an early issue. END

RADIO-ELECTRONICS
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CMICAGO 80,4
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Rodia, Television 2 tndustriot flecwonics
a Rodio,

. “*T"'";'L Everything i

308-PAGE CATALOG

the only COMPLETE catalog
for everything in TV, Radio
and Industrial Electronics

(Jould Cangost: Stockes

e All TV and Radio Parts

e All Electron Tube Types

o Test and Lab Instruments
e High Fidelity Equipment

e Custom TV Chassis

e AM, FM Receiving Equipment
e Recorders and Suppliers

e P.A. Systems, Accessories
® Amateur Station Gear

e Builders’ Kits, Supplies

e Equipment for Industry

SEND FOR IT TODAY!

Get ALLIED’s 1955 Catalog—308 pages

packed with the world’s largest selection of
quality electronic equipment at lowest,
money-saving prices. Select from the latest

in High Fidelity systems and components;
custom TV chassis, TV antennas and
accessories; AM and FM receiving equipment;
P. A. systems and accessories; recorders and
supplies; 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: fastest shipment, expert
personal help, lowest prices, assured
satisfaction. Get the big 1955 aLLIED Catalog.
Keep it handy. Send for your FREE copy today.

ultra-modern facilities for the

IT’S VALUE PACKED...SAVE ON
EVERYTHING IN ELECTRONICS

'ALLIED RADIO

world’s largest Electronic Supply House

SEND FOR THE LEADING
ELECTRONIC SUPPLY GUIDE

.|
ALLIED RADIO CORP., Dept. 2.C-5
100 N. Western Ave., Chicago 8Q, Illinois

EASY-PAY TERMS HI-FI SPECIALISTS

Use ALLIED'S liberal Easy
Payment Plon—only 10%
down, 12 monfks to pay—
no carrying charges if you
pay in 60 daye. Available

on Hi-Fi and 2. A. units,
recorders, TV chassis, test in-
struments,-Amateur gear, etc.

MARCH, 1955

To keep mp with the latest
and best in High Fidelity,
look to ALILED. Cownt onus
ftor all the katest releases and
largest stacas of Hi-Fi equip-
ment. We specialize, too, in
TV supply. ond are foremost
in the field of Builcers’ Kits.

[ Send FREE 308-Page 1955 ALLIED Catalog.

Zone State

------------J
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«othe most
Complete Line of VOM’s

Select the one that fits your needs!

MODEL

260

world’s most
popular,

Over half a million Model 260°s
have been sold to date! 20,000
Ohms per volt. You'll find it
wherever quick, accurate, elec-
trical checks are needed. It's so
handy, so dependable, so sensi-
bly priced! Ask your jobber.
Price, including

Adjust-A-Y
Ho::::lsle, onll‘: s $38.95
Carrying Cases from $6o75

MODEL 262

100,000
Ohms
per volt!

Most sensitive VOM
available! A Vvolt-Ohm-Micraam-~

meter with a big 7” meter in o cam-
pact 7”7 case...33 ranges...Adjust-

A-Yue Handle ...
price complete $88-OO

Corrying Case ........ $ 9095

the new VOM with a 7" meter

20,000 Ohms per volt DC and 5,000
Ohms per volt AC sensitivity . . . 33
ranges . . . compact
7” case with Adjust-

A-Vue Handle ....... $59.5°
Carrying Cose ....... $ 9-95
NEW!

MIDGETESTER Model 355 —New shirt-pocket size Volt-Ohmmeter $29.95
MODEL 240—Smoll VOM; 14 ranges; vp to 3000 volts AC or DC $26.35
MODEL 230—Small VOM; 12 ranges; vp to 1000 volts AC or DC $24.95
ROTO RANGER Model 221—25 Separate meters at turn of a switch $75.00

o

ELECTRIC COMPANY
__M's hllfges't Manvufacturer of Electronic Test Equipmem.

5203 W. Kinzie St., Chicago 44, |Il. ] EStebrook 9-1121
In Canada: Bach-Simpson, Ltd., London, Ontario

LABORATORY STANDARD —For instrument calibration. Price on application.

y

rrespondence

WHERE DOES JOE LIVE?
Dear Editor:

I was very interested in Mr. Henry
Farad’s little fictional tale (January
1955). I don’t say it’s not true, but
being an American, it’s difficult to un-
derstand the troubles many people of
some countries have to go through. The
story is easy to read because it is
written in American terms.

We Americans know Joe Doaks as an
average citizen, but in his native land
he would probably be known as Josep
Doakski. Although there was no men-
tion of the city where Joe Doaks lives,
it is obvious that he lives under a gov-
ernment ruled by a dictator. (Still,
there is the possibility that in our great
country, some state or city may have
fallen prey to a ruthless ruler.)

There is one thing to be learned from
reading this story: If you happen to
live where the conditions are as stated
in Mr. Henry Farad’s article, move
your business to a state or city where
Democracy still recognizes you as a
free American.

CARL SPLINTER
Aberdeen, Wash.

(The author of the article referred
to above—*“Joe Doaks, TV Repairman”
in the January issue—lives in Califor-
nia, and presumably the laws described
are those of one of the municipalities of
that state.—Editor)

JOE NOT MISTREATED
Dear Editor:
I don’t get the idea of a Joe Doaks.

| Does the medical, legal or any other

profession have its Joe Doakses? Why
does he kick around the very thing he
expects to make a success of? Why can’t
he get started by working for a reliable
firm, learn his trade, and then go in
business for himself?

No, I am not in favor of back-door
selling or servicing. Let Joe go in
business right, or else stay out!

His kind hurts the profession; he
works for less pay, cuts prices, no over-
head, does bum jobs, makes “dog” sets

| for the regular shops.

Joe has no kick coming. He is buck-
ing an organized society founded on
sound business practices. If he and
people like him were let do everything
they wanted, regular service organiza-
tions would have to go out of business.

To curb this kind of unfair competi-
tion, we have to give up some of our
privileges and make laws.

J. M. McCaN
Mac’s Electric Shop
West Pensacola, Fla.

RADIO-ELECTRONICS
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/ Home Study Courses in

‘N TELEVISION SERVICING

| offered by
|
|

RCA INSTITUTES

Study Television Servicing—from the very source of the latest, up-to-
the-minute TV and Color TV developments. Train under the direction

e ———

of men who are experts in this field. Tauke advantage of this oppor-
tunity to place yourself on the road to success in television. RCA

e

Institutes, Inc. (A Service of Radio Corporation of America),

thoroughly trains you in the “why” as well as the “how"

of servicing television receivers.

~——

FIRST HOME STUDY COURSE ———————

IN COLOR TV SERVICING

Now you can train yourself to take advantage of the big
future in Color TV. ECA Institutes Home Study Course
covers all phases of Color TV Servicing. It is a practical
down-to-earth course ir: basic color theory as well as how-to-
do-it servicing techniques.

This color television course was planned and developed
through the combined efforts of instructors of RCA Institutes,
engineers of RCA Lakoratories, and training specialists of
RCA Service Company. You get the beneit of years of RCA
research and development in color television.

Because of its highly specialized nature, this course is
offered only to those already experienced in radio-television
servicing. Color TV Servicing will open the doer to the big
opportunity you’ve always hoped for. Find out how easy it
is to cash in on Color TV. Mail coupon today.

SEND FOR FREE BOOKLET

Mail coupon In envelope or paste on
postal card. Check course you are inter-
ested in. We will send you a booklet that
glves you complete information. No sales-
man will call.

RCA INSTITUTES, INC.

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

/_

s

s
— -HOME STUDY COURSE IN

BLACK-AND-WHITE TV SERVICING

Thousands of men in the radio-electronics industry have
successfully trained themselves as qualified specialists for a
geod job or a business of their own-—servicing telzvision
receivers. You can do this too.

This KCA Institutes TV Servicing course gives you up-to-
the-minute training and information on the very latest
developments in black-and-white television.

As you study at home, in your spare time, you progress
rapidly. Hundreds of pictures and diagrams, easy-to-under-
stand lessons help you to quickly become a qualified TV
serviceman.

There are ample opportunities in TV, for radio servicemen

who have expert training. Mail coupon today. Start on the
road to success in TV Servicing.

MAIL COUPON NOW

RCA INSTITUTES, INC.
Home Study Dept. RE-3-56
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me
copy of booklet on:

1 Home Study Course in TELEVISION SERVICING.
0 Home Study Course in CoLor TV SERVICING.

Name
(please print)
Address
City Zomne State
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the fabulous VHF-UHF antenna tha! IL i
sells itself with performance!

WMP, | 1 {7 %
LY. ) | §
e 1)) | s
: [ llx I I |\
What do America’s servicemen think of Channel Master's
RAINBOW antenna? Here are their very wordst: “
"The RAINBOW brings metropolitan receﬁ-— i O :
"Gets more stations in this fringe area . “
than any other antenna made." '
"Just what our customers have been wait- IS
ing for -~ a powerful, sturdy, economical Y
antenna.® . :
tJust o few of the many letters of praise we receive daily. ‘ i
LOOK at the RAINBOW'S unique design, so deceptively simple,

tion to isolated areas."
yet so unbelievably efficient. LOOK at its advanced features: New

Spacing Formula, new Triple-Section High Band elements, new full-

efficiency Intermix Design, and the brilliant triple-power TRI-POLE! NO TH’NG

LOOK at its remarkable Yagi performance on every channel, its

sharp single lobe. LOOK at its rugged, durable 100% aluminum

construction, reinforced at all stress points. LOOK at its trigger-fast ' f

“Snap-Lock” Action, Channel Master’s fabulous preassembly that : o u. pe r Qrms

snaps open, locks open, without hardware or tightening.

With every installation, Channel Master’s RAINBOW again
proves itself the most powerful TV antenna yet developed by
modern science. Bay for bay, it out-performs every all-channel
antenna on the market today!

Get In On This High-Powered Advertising Deal

Your Channel Master distributor offers you a hard-hitting promo-
tion program which includes TV spot films, newspaper mat ads,
radio ads, full-color display material, and consumer literature,
Advertise and install America’s best known, most wanted antenna.

Here’s how the RAINBOW out-performs the famous Champion:

F.:'M [ R LT
) 1bar a1 (o1 [s1.5]e2.5(+0.5]¢3 5143 |+ +1. +3.5+4,
Chomplon . I _,}:‘:,‘;,,J[ 7:‘:!} I':L }‘uﬂ :ls ‘:”s r’nsl ;l ! ;' :Ins{ +g'l :ls,_ ;-

| srecee [HLEET TTESTSIT T EETREG 10 140 T2 41,

‘;::":‘#' /;;‘ o) Pu{ ul:n} ui ulrou I DILDIHII‘DI_‘;DI e

omplon A7+ | ket (47 (52503 13 [ea [vsv1 |n1 oz [z Tezsleas
N i samsow ;D]I*mf*u] os| o8| ob| o8 ['on 'o8 rn ‘b 0b i

There’s a RAINBOW model for every area . .,
for every purse!

for fringe and super-fringe areas:

b

model no. 331

Super RAINBOW mode! no. 331, 33750 Tist l'iorizon:'al Exclusi
stacked Super RAINBOW model no. 3312, $7570 ;, po(arl;'z’aiv:m XC.USIVG
voltage) Design

For suburban and near-fringe areas:
ChampionRAINEOW model no. 330, $236° ;,,
stacked Champion RAINBOW mode! no. 330-2, $48¢60 fise

Delivers
Ttiple-
Picture
Power!

%

%%

>,
RN

1907,
WMy,

-

Tl
X

for economy installations:
{featuring butted tubing)

Challenger RAINBOW model no. 332, $18% y;,,
stacked Challenger RAINBOW: model no. 332-2, $3750 lisa

0%

S

model no. 330-2

e -
e P Pt pass
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" a major step forward
in installation procedur

, L’IMNH);!(
' MASTERS

TENNA

4 coupling system

.

the great Channel Master developméﬁt
that permits unlimited antenna combinations

the NEW WAY, the BEST WAY,
the only AUTOMATIC WAY to get
all-channel, all-direction reception . ..

!

'@ Without rotators!

SelecTenna means: no extra control unit on
the set; no moving parts to get out of order;
antennas are always in perfect orientation.

° Without switches!

SelecTenna means: no manual switches ta
bother with; better performance because cou-
plers have less insertion loss than switches.

® Without multiple lead-in wires!

SelecTenna means: neater, more profes-
sional installations, because no complicated
wiring enters the home. Only one lead connects
to the set.

This modern way to obtain multi-directional
reception — with its individual band.pass
filter networks — offers the consumer great
convenience advantages possible in no other
system. There’s never been anything like it!
The SelecTenna System is rapidly replacing all
older methods. Use it on your next “‘multi-
direction” installation!

Tt T
FREE TECHNICAL @
ADVISORY SERVICE ¢

| Ovur engineers will ¢
tell you the correct
hook-up for your area. ¥
Merely list the chan-
nels you expect to re- I
ceive, as well as the
different anteanas you
would like to hook
up. No charge or
| obligation.

Simple as:

&

Simply select your

I &Rt

channel on the set-<- list price:
the right signal is $542
always there ! each

Including mounting
hardware and
connecting wire,

@«; CHANNEL MASTER CORP. ...coviii. o v

. The World's Largest Manufacturer of Television Antennas and Accessories

Copyright 1954, Channel Master Comn

Couplers snap
together.

This particular
interlocked stack
consists of

four Antenna
Couplers and
one Hi-lo Coupler,
for joining two
High Bond and
two Low Band
antennas,

-



www.americanradiohistory.com

the ONE@ line
that has everything

"R R

a model for AZRZE

every need

Aoy
oY -3 M ) ~ ” e ‘ﬁ-&s'l’b f’ PR
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o

model TR-12

a special combina-

fe at (9] ri ng th e - i hon value consisting of

complete rotor, includ-

SHARPEST TUN.NG J ' ! ing thrust bearing.

Handsome, modern cab-
inet with meter contro!

AUTOMATlc ROTO R [ y = T i dial, uses 4 wire cable.
f i i mode! TR-11

..some as TR-12 with-

model AR-2 ... complete, automatic out thrust bearing.

rotor with thrust bearing. Handsome modern

design cabinet, uses 4 wire cable.

model AR-1 ... some os
AR-2 without thrust bearing.

Here is the one COMPLETE line of
rotors...everything you need because
there is a CDR rotor for every need!

model TR=2 ¥s mode! TR=4 SIX skillfully engineered models... ALL

..the heavy-duty rotor; ..the heavy-duty rotor FIELD TESTED AND PROVEN by
with plastic cabinet fea- complete with handsome,
new, modern cabinet with

METER control dial, uses 4

turing "Compass Control ” thousands and thousands of satisfied
illuminated perfect pat-

wire cable.

tern dial, uses 8 wire cable. _. ______ users from coast to coast.

THE RADIART corp.

CLEVELAND 13, OHI1O

CORNELL-DUBILIER

SOUTH PLAINFIELD, N.J.
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You Get
This Valuable Book

1)

Alied Puctieal Rudlo lewision

Now! The most liberal “get-acquainted” offer you’ve ever seen!
Think of it—Coyne gives you this big, new 1955 Edition of
book. “150 Radio-Television Picture Patterns and Diagrams Ex-
plained”, ABSOLUTELY FREE. This up-to-the-minute, practi-
cal book gives you complete 11 x 22” Sch2matic Diagrems cover-
ing 170 models Radio and Television Sets. Also analysis of TV
Servicing with picture tube petterns including many
actual trouble-shooting patterns. Large 8% x L1” pages.
Full instructions show you how to read and use the
diagrams. This valuable book is a FREE GIFT to you,
for just asking to see the great new Coyne 6-book set,
“Applied Practical Radio-Television™!

AT LAST! MONEY-MAKING “KNOW-HOW” ON
TRANSISTORS, COLOR TV AND SERVICING

You get all the right answers to today’s TELEVISION-RADIO
servicing problems-——and get them quickly—in Coyne’s great new
6-volume set. Right at your finger-tios is the TV-Radio knowl-
edge that makes you worth more money! Over 5,(00 practical
facts and data are fully covered in easy-to-understand fashion in
volumes 1 through 5. Every step is completely explained—from
principles of radio and television to inmstalling, servic ng, trouble-
shooting and aligning including full facts on COLOR TV and
UHF, adapters and converters. Also includes latest nformation
on TRANSISTORS. Hundreds of photos, illustrations, charts and
diagrums help you understand quicker. For speedy on-the-job use,
-8 5 IS,]{:lR\all(!:‘iNGincngEL(t)‘("e lf::xmuus 762 paje Coy;le ”ELEVIE]ION

F ; EDIA—covering today’s television problems
“g—“—i e @@ in easy-to-find alphahetical order. Use this complese 6 volume
- TV-RADIO LIBRARY FREE for 7 days. Get the valiable Picture
Pattern-Diagram Book ABSOLUTELY FREE!

SEIa2uid NOISIANYIL 3
“aidivy g #OIYIITEdY
TRNYIN BNTLO0HS S10N0UL 3
DNIAYIS NOISIATIIL TYILIE NG

2500 PAGES OF PRACTICAL RADIO AND

TELEVISION FACTS AT YOUR FINGER TIPS! ACT NOW—SEND NO MONEY!
Vol. 1. APPLICATION OF TELEVISION-2ADIO PRINCIPLES: e e e a3 TY-RATIO Panierns & Diograme: i
300 pages, covers resonance & tuning, amp]iﬁers, oscillators, ete. you keep the set, pay 32 in 7 days aid $2 per month until $22.50
Yol. ﬁz. R?Dlo. TELEYISION & FM RECEIVERS: 183 pages, covers iv_llus postage is paid. (Cash dprice, $20.95.) Olr' yau l:call return \}1e
recti ers, ‘ig]‘ frequency’ short wave, FM, entennac, etc. ibrary at our expense in 7 days and »we nothing. i.her way, the
5 book TV -Radio Parte to ki FREE! Tzke advant
Vol. 3. RADIO-TELEVISION CIRCUITS: 336 pages, covers power B ) e ey s e yours to feep ol

tubes, de-coupling, distortion, photo-tubes, phase irverters, etc.
Vol. 4. LATEST INSTRUMENTS FOR SERVICING RADIO-

e FREE oo
TELEVISION: 343 pages, covers all types of testing irstruments, E B
] K =R

their use in service work.

Vol. 5. TELEVISION SERYICING & TROWBLE-SHOOTING
MANUAL: 400 pages, practical servicing of all types of TV
sets, UHF, boosters, color TV printed in 4 colors, ete.

% PLUS TV CYCLOPEDIA!

A “must” for the TV serviceman. Quick answers to all TV problems in I ied Prye,: ge
A-B-C order, cross-indexed. 762 pages, fully illustrated; covers hundreds nelude TV.RAC;)"”‘ Radjq Teym’"' Get.4 !

T
RlC:fh;‘cc‘" Book

oor " Monager

osEalns Teleyis: ot Acguy;

of facts on servicing, installation, alignment, UHF, transistors. much more. ) o Patterg, g piion !nrqu“"’:k’d Offer? Seng |
................ HETams Bygp {,’}(Eglvfﬁ' TRIAL I
....................... Age

c OY“ ELECTRICAL
SCHOOL TR

500 So. Paulina St., Dept. 35-T1, Chicago 12, lIi.
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PMILEAS Focc,
MEET NELLIE BLy!

ENGINE 93 streaked through Arizona, its eight
steel wheels flailing the track. And when the voung
lady at the controls thought the engineer wasn’t look-

ing, she opened up the throltle another notch.

She was Nellie Bly, reporter for the New York
World. And she was in a big hurry to reach Jersey
City and beat a fictional man in a trip around the
globe. The man’s name was Phileas Fogg, phlegmatic
English hero of a popular novel by M. Jules Verne:
Around The World 11 80 Days.

And beat him she did—in just over 72 days—with
only one dangerous incident. A “titled cad” tried to
flirt with her in the middle of the Indian Ocean, but
even he subsided when she threatened to signal the

nearest U. S. man-of-war.

M. Verne cried “bravo!” when he heard her tri-
umph. And all 1890 America cheered. For hers was
the authentic American spirit that translates dreams

into practical realities.

It’s the same spiril that lives in today’s 160 million
Americans, who —far from incidentally —are the real
assets making U. S. Series I& Savings Bonds one of

the world’s finest investments.

Why not profit by your faith in your fellow Amer-
icans and yoursell? Guard your future, and your

country’s, by buying Bonds regularly!
* * *

It’s actually easy to save money — when you
buy United States Series E Savings Bonds
through the automatic Payroll Savings Plan
where you work! You just sign an application
at your pay office; after that your saving is
done for you. And the Bonds you receive will
pay you interest at the rate of 3% per year,
compounded semiannually, for as long as 19
years and 8 months if you wish! Sign up today!
Or, il you're self-emploved, invest in Bonds
regularly where you bank.

SAFE AS AMERICA~
U.S. SAVINGS BONDS

RADIO-ELECTRONICS
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. C. Lane, B.S., M.A,
PreSIdem Radio-Tele-
vision Training Asso-
ciation. Executive
Director, Pierce School
of Radio & Television.

Next to the atom and hydrogen bombs, the biggest and hundreds more to be built; more than 30 million
noise being made today is by the booming radio- sets in the country and sales increasing daily. By 1955
television-electronics industry. moderately priced color television sets will be on the

Now, while the boom is on in full force, is the time  market and the color stampede will be on.

for you to think about how you can share in the high  All these facts mean that good jobs will be looking for
pay and good job security that this ever-expanding field  good men. You can be one of those men if you take
offers to trained technicians. advantage of my training now — the same training that
Just figure it out for yourself. There are more than 400  has already prepared hundreds of men for successful
television broadcasting stations operating right now  careers in the radio-television-electronics field.

No experience necessary! You learn by practicing with professional equipment RADIO-FM-TV
| send you. Many of my graduates who now hold down good paying technician TECHNICIAN
jobs started with only grammar schoo! training. TRAINING

If you have previous Armed Forces or civilian radio experience you can

finish your training several months earlier by taking my FM-TV Technician “CLN:;;'C‘:AN
sperer  Course, Train at home with kits of parts, plus equipment to build BIG SCREEN TRAINING
Radio Receivee Ty RECEIVER. ALL FURNISHED AT NO EXTRA (OST!

After you finish your home study training in the Radio-FM-TV Techniclan

Course or the FM-TV Technician Course you get two weeks, 50 hours, of lAa‘c’,‘,{A“O“

intensive Laboratory work on modern electronic equipment at our associate BESLLISLL LA

school in New York City, Pierce School of Radio & Television. NEV:;"Y K
THIS EXTRA TRAINING 1S YOURS AT NO EXTRA (OST WHATSOEVER. My SR ENI3¢ 0
courses are complete without this extra training, however. It is just on added COST!

RF Signal
Generator

opportunity for review and practice.

' My School fully approved to train veterans
under new Korean G.l. Bill. Write discharge
date on coupon.

Combinalion Volimeter.
Public Address System Ammeter-Ohmmeter

LEARN BY DOING As part of your training, | give you enough equipment to
set up your own home laboratory and prepare for a BETTER PAY TV job. You build
and keep a professional GIANT SCREEN TV RECEIVER complete with big picture
tube (designed and engineered to take any size up to 21-inch) . . . also a Super-
Het Radio Receiver, RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter,
(-W Telephone Transmitter, Public Address System, AC-DC Power Supply. Everything
supplied, including atl tubes.

EARN WHILE YOU LEARN Almost from the very start you can earn extra
money while learning by repairing radio-TV sets for friends and neighbors. Many of
my students earn up to $25 a week . . . pay for their entire training from spare
time earnings . . . start their own profitable service business.

FREE FCC COACHING COURSE Qualifies you for Higher Pay! Given to all
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radio-TV

C-W Teitephone
Transmitter

Ty 08
"m\\ul\
¢ st

nes &

FREE

A sThE VSt

0; urure
| STRTIONS

MAIL THIS "COUPON TODAY!

no salesman will call!

DEPT. R-3

Mr. Leonard C. tane, President
RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th Street, New York 3, N. Y.

Dear Mr. Llane: Mail me your NEW FREE 800K, FREE SAMPLE LESSON, ond
FREE aids that will show me how | can make 816 MONEY iN TELEVISION. ¢
understand | am under na obligation ond no salesman will call.

{PLEASE PRINT PLAINLY)

Name. Age.
that demand an FCC license! Full training and preparation at home for your FCC
license. Addie S
City. Zone. State,
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the KEY I

to your problem

" metal-cased

MULTIMETER

g
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N ODp: > 5
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= 300/40
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POCKET SIZE WITH A 473" LENGTH SCALE

w E l EAV E I 'I' 'I' o Yo U SEPARATE QENCGUERZEF;LSQ:SES SWITCHES
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH . . .

ONLY 2 JACKS
if you could buy the finest movement in « magnetically
shielded metal case?

Phaostron, world famous manufacturer of ENVIRON-
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili-
tary and Industrial uses introduces a new concept in
Multimeters. This magnetically shielded, metal-cased
555" compares with plastic-cased multimeters as a
fine watch in a precious metal case would compare with
a plastic wrist watch.

COLOR CODED SCALES ARE RED, GREEN, BLUE & BLACK
ACCURACY 3% DC, 4% AC

The shielded, shatterproof and anti-magnetic case in-
sures continued accuracy and integrity of this instru-
ment for years to come.

Phaostron ‘555" Multimeter incorporates more ranges,
including AC current, greater visibility, simplified and
functional controls and the greatest value offered to
date.

See the Phaostron ‘*555'", note its many ovutstanding

features, its beautiful satin chrome case, its compact- "555" MULTIMETER

ness and light weight, and you will know why

complete with probes and batteries
‘““YOU CANNOT BUY BETTER'" » at your PARTS DISTRIBUTOR

Manufactured by PHAOSTRON COMPANY o 151 Pasadena Avenue  South Pasadena, Calif., U.S.A.
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ENGINEERING EXCLUSIVES...

REASONS WHY...

5 {B 1 STOP WATCIGE GACCURACY
£ -~ ™~  Pinpoint control system: is ungl : consistent accu-
\ﬁ. s

racy of indication. Stops antenna§ b-ichin 12 degree
of desired position. Ne drift or

The striking control console is dcsign=difo OfIEsizn
S E _gt_;ga,s__g__aj-@pefatiﬂx.' Rctuates the rotator itk the
ightest touch. Available in mahogany or _vory cabinet.

ATag
2 SMARTLY STYLED CONSOLEMRES 'ﬁ
WITH PIANO TUNI 3@ s
! o Myl %-_
Sy,

o ':Am‘,\ 3" 'REPLACEABLEBACTORY SEALED

- - CARTRIDGE UNIT
Sealed power drive uiftieliminate ' e former need of dis-
mantling the antenna whHeg sery g% Simply loosen 3
screws to remove the sealed units l B

4 POWERFUL INLINE DESIGN 1 day
Supports direct dead weight load cf largest stacked J2F lr i‘
Resists downthrust and bending momeat. Built-ingsh Fi i

bearings. No extra parts to buy. No breakable oﬂsg;«_ﬁealriu ‘
y I

5 _COEORRUL “CARRY-ALL” CARTON

Safely protects Roto-King'en rout= . . . eases on-the-job
carrying of unizs w+ . comes in handy in the shop or
around the"home. A JFD mercaandising extra at no

"extrd cost.
6 AUTOMATIC VOLTAGE 7 BALANCED POWER 8 390 DEGREE ROTATION
COMPENSATION Close tolerance 3200:1 reverted gear 390 degrees — the broadest travesse range

Advanced circuitry achieves auatomatic drive (within .002 in. tolerance) effi- nowin use — specds and simplifies station
voltage compensation for stability and  ciently transmits 100% of developed selection beyond standard 360
exzctness of indication despite line volt-  power. No inhesenty weak worm geais. de'&ree revolution.

age fluctuations.

Model Style List

RT IOO'M Mahogany $44-95
RT 100 'IV Ivory $44.9 5

Write for 8-page Rofo-King
engineering brochure No. 288.

‘gﬁz}t% Look to JFD for Engineering Leadership!
& ) MANUFACTURING CO., INC.

‘i—:{z;f'.’
6101 16th AVENUE, BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S. A,
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OUR HATS

ARE OFF TO YOU...‘ <

On the occasion of National Television Servicemen’s
Week, Chicago Standard Transformer
Corporation pays tribute to you. You have

done a magnificent job in maintaining

the more than 30,000,000 television

sets in the nation today.

In a highly technical area, which almost daily
grows more and mora complex, you have

kept up with the new developments,

and have serviced a rapidly increasing number
of sets. We salute you for the noteworthy

Jjob you have done.

Chicago Standard is proud to have played a
small part in your accomplishment. We
pledge our continuing efforts to make your
work easier and more profitable. You

can depend on us to keep supplying you with
STANCOR exact replacement components
and accurate replacement information.

CHICAGO STANDARD TRANSFORMER CORPORATION .oy arewe ©
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The practical experience you already have—PLUS the advanced
technical training we offer you—can assure you of excellent pay, a
bright future and job security in all electronic fields, including—
B BROADCASTING (AM & FM) B TELEVISION
B MANUFACTURING B COMMUNICATIONS

The data that
launched thousands
of careers is yours

FREE—Send For It
NOW!

B SERVICING

B AERONAUTICS

H ARMY, NAVY, AIR FORCE AND COAST
GUARD ELECTRONICS

Thie FREE BOOK...

tells you how CREI helps you get the

best jobs in

i

RADI

the booming world of

O-TV-E!.ECTRVONICS

AVAILABLE TO VETERANS UNDER Gl BILL

THE BETTER TRAINED MAN
WRITES HIS OWN TICKET

CREI specializes in helping you cash in on
THE BEST OPPORTUNITIES available
to elecironic engineering technicians. Op-
portunities pass by the partially or poorly
trained man. But in teday’s booming world
of electronics, the technician with CRED’s
advanced training can bank on good pay,
a bright future, job security. Our formula
for your success: We give you the BEST
in training. You, in turn, use this training
to win the BEST career opportunities—in

CREl STUDIES BEST
GEARED TO NEEDS OF EMPLOYERS

CREI has been a leader in technical educa-
tion since 1927. We stay abreast of industry
developments (we were working on color
TV courses, for example, long before color
TV was commercially available). Our
courses are thorough, practical, up-to-date.
Many of America’s largest companies prove
the superiority of CREI’s instruction meth-
ods by choosing and paying CREI to train
their own technical staffs. Among them:

United Air Lines, Canadian Broadcasting .

telecasting, AM and FM broadcasting, TV (;OFP{H&UOD, Sears, Roebuck -and Co.,
manufacturing, radio-tv servicing, research, Bendix Products Division, All America

2-way mobile radio, aviation electronics,
industrial electronies, sound motion pic-
tures, and many other electronic fields.
Proof that CRED’s training is BEST . . .

CREI TRAINING PRODUCES
PROMOTION, PAY INCREASES—
WITHIN A SHORT TIME

Here are but a few letters received from
CREI students, reporting what benefits
their training has brought them:

“In this time of less than two years, I have alniost
doubled my salary and have goue from wireman, to
engineering assistant and now to junior engineer. I
liave CREI to thank.”—Frank A. Eclert, 22 Clover
Lane, Levittown, Pa.

“l chose CREI training upon recommendation of
two top engineers. Before 1 completed the course [
became 1ransmitter chief of a SKW station. I am now
employed as a technician at a 100 KW TV station,
and in spare time have a good TV sales and service
business.’—dAriie D. Patton, 203 Burke Ave., San
Antonio, Tex.

1 have the greatest regard and the highest respect
for your courses. I advanced to U.S.N. Chief Avia-
tion Technician a year ago solely on the strength of
these courses.””—E. E. Gorig, 3077 Fireside Road,

CAPITOL

Cables and Radio, Inc., Radio Corporation
of America.

CRElI GRADS ARE
IN DEMAND

CREl graduates have a reputation for
being well-trained. They are successful be-
cause they’re taught what they need to
know. They’re able to get top jobs as elec-
tronic engineering technicians. Employers
contact us regularly, wanting to hire our
graduates for good jobs. In fact, our Place-
ment Bureau can’t keep up with demands.
Typical requests, received recently:

‘Openings will occur in the GS.10 grade, siarting
salary $5500 per year, for men who can qualify for the
servicing of 35mm motion picture sound and projec-
tion equipment. Although some previous experience
in this field is desirable, it is not essential if the in-
dividual has sufficient training in radio . . .”—De-
partments of the Army and Air Force, St. Louis, Mo.

To bhelp us answer your
request intelligently,
please give the follow-
ing information:

“Just about four months have passed since I made
my first recruiting irip to CREI. As a result of that
visit Messrs. Kohs. Plante and Wenger are now mem-
bers of the Laboratories and Mr. Kresge soon will be

. we have some openings now and will have
others . . .'—Bell Telephone Laboratories, Murray
Hill, N.J.

PASS FCC EXAMS EASILY

CREI training equips you to pass FCC
commercial license exams, qualify for top
jobs.

START YOUR OWN BUSINESS

Our training also has launched many a
gradidate on a successful, self-owned hus-
iness career in an electronics field.

CREI RESIDENCE -SCHOOL

also offers instruction at same high tech-
nical level in Washington, D. C. Classes
start at regular intervals. Qualified resi-
dence school graduates earn degree: Asso-
ciate In Applied Science. Check coupon if
you prefer residence study.

CAPITOL RADIO ENGINEERING INSTITUTE
Accredited Technical Institute Curricula
DEPT. 143-B, 3324 16th St., N.W., Washingten 10, D.C.

ACT NOW!
FILL OUT COUPON TODAY

You owe it to yourself to investi-
gate our proven career prepa-
ration plan. No obligation.

You'll receive our book,
“Your Future in The New
World of Electronics” right
away. Send for your
free copy todayl

Mail This Coupon Today for Your FREE BOOK

Tlease send me your course outline and FREE Illustrated Booklet ‘‘Your Future
in the New World of Electronics’ . . ¥
study courses in Practical Electronics Englneering.

. describing opportunities and CREI liome

1
|
|
|
|
|
[] Broadcast Radio Engineering (AM, FM. TV) |
|
|
|

[] Practical Radio Engineering
- SCHOOL CHECK
BACKGROUND ....ccoveviraniunsnnncs FIELD OF
GREATEST i isi i i
SRS SRS | S INTEREESST [ Practical Television Engineering 0 TV. FM& Advanced
ELECTRONICS [J Aeronautical Electronics Engineering AM Servicing
EXPERIENCE ......c.c.cc
——— S Name
Rk BaNCldF T
INTERESTEDY ¥ Street
Accredited Technical Institute Curricula |
(O e e B Zone......... State ... ...
DEPT' 143-B . 3324 16th S*" N.W., CHECK : [ Residence School [] Veteran I
Washington 10, D.C. = ="a paig=s—~pin I NS ey B e T e T R e =l
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‘

DR. LEE DE FOREST, Father of Radio, now

c%

in his 82nd year, needs no introduction to the

knowing citizens of the world. Indeed his
name has been a household term for more than
a generation, wherever the wonders of radioelec-
tronics have penetrated. The patentee of over 300
inventions, de Forest is of course best known for
his discovery of the three-element electronic tube
which made possible modern radio, electronics and
television. Even more important than the ‘radio
tube itself was de Forest’s discovery of the tube’s
magical powers as a radio detector, radio and audio
amplifier and as an oscillator in “feedback’ or
regeneration circuits. The patents on these historic
inventions were twice sustained by the U. S.
Supreme Court.

De Forest, a prolific inventor, also invented the
first practical radiophone, which soon became
modern broadcasting. Electronic sound-on-film was
still another of his outstanding contributions, mak-
ing possible our modern talking motion pictures.

These and hundreds of other inventions earned
him the richly deserved title of “Father of Radio.”
Honored in the U. S. and in many foreign countries,
where his genius has been recognized for decades,
he was the recipient of numerous medals and
awards, only a few of which will be mentioned here:
Gold Medal, World’s Fair, St, Louis, 1904 ; Panama
Pacific Exposition, San Francisco, 1915; Medal of
Honor, Institute of Radio Engineers; Elliot Cresson
Medal, Franklin Institute; John Scott Medal, City
of Philadelphia; Prix La Tour, Institute of France;
Cross of the Legion of Honor, France; Edison
Medal, 1946. In addition to the 1899 Ph. D. Degree
from Yale and the honorary D. Sc. Degrees from
Syracuse in 1919 and Yale in 1926, he was given
the Degree of D. Eng. from Lewis Institute in 1937;
LL. D. from Talladega College and Beloit College
in 1951; and the honorary Degree of D. Sc. from
the College of Osteopathic Surgery in 1951.

Yet the greatest accolade of all, the Nobel Prize
for Physics, for some unknown reason was never
awarded. This seems all the more strange in
view of the fact that the Swedish Academy of
Science, the donor of the awards, gave the 1909
Nobel Prize to Marconi, for his great contribution
to wireless telegraphy.

Can there be any reasonable doubt that Dr. de
Forest’s radioelectronic accomplishments far over-
shadow those of Marconi’s? If we measure Mar-
coni’s gifts to humanity against those of de Forest,
it will be acknowledged by most qualified judges
that despite the admittedly great treasures which
Marconi left to us, the Father of Radio outranks
him decisively. De Forest has enriched our lives to
an astonishing degree—in the arts, in entertain-
ment, in progress and in industry, in the betterment
of our health, and in the saving of countless lives
due to the radiophone, broadcasting, and faster

MARCH, 19585

RADIO -
ELECTRONICS

Hugo Gernsback, Editor

orest Nobel Prize Overdue

communication to the ends of the earth.

If ever there was a great world-wide benefactor
of humanity, that man is de Forest. Yet he has
been treated rather shabbily by his fellowmen—
particularly in worldly rewards. At 82 he still must
earn his living.

We would like to repeat a statement made by the
present writer in our January 1947, de Forest Anni-
versary Number (40 years of the Vacuum Tube) :
“VERILY”—to paraphrase Winston Churchill:
‘NEVER IN THE HISTORY OF THE WORLD
HAS SO MUCH BEEN OWED, BY SO MANY
TO ONE MAN—LEE DE FOREST.”

Never too affluent, de Forest could not afford,
even in his most prosperous days, the luxury of a
publicity or public relations counsel. In conse-
quence he never did have a continuing favorable
press in the land of his birth. Therefore others
must try and do for him what obviously should have
been done years ago.

For that reason this publication has undertaken
to address the Swedish Academy of Science in the
hope of securing the coveted award for the Father
of Radio in his lifetime.

This will consist largely of letters from scientists,
engineers, bodies of learning, industrial leaders
and similar figures. RADIO-ELECTRONICS therefore
appeals to all such persons in its readership to write
a letter, stating why, in their opinion, Dr. de Forest
is entitled to the Nobel Prize in Physics—which
also carries a cash award of over $33,000.

Please proceed as follows:

1. Write letters on two of your standard letter-
heads, 81% x 11 inches, typewritten only. (One
letter to be an original, the other a duplicate.)

2. Address your letter to: Board of Directors,
The Nobel Fund, Swedish Academy of Science,
Stockholm, Sweden. Forward both copies to:

De Forest Nobel Prize Committee, c/o RADIO-
EL}%JTRONICS, 25 West Broadway, New York 7,
N.Y.

The original letters will be bound into a volume
(or volumes) for presentation to the Academy.
The duplicates will be bound similarly and pre-
sented to Dr. de Forest.

3. The closing date for receipt of all letter-peti-
tions has been set for April 30, 1955. Kindly observe
this date.

4. RADIO-ELECTRONICS will bear all costs and
expenses of this project, presentation to the
Academy, circularization to various bodies of learn-
ing, etc.

FINALLY—PLEASE DO NOT DELAY YOUR
LETTERS—AND KINDLY NOTIFY INTER-
ESTED FRIENDS. AT DR. DE FOREST’S AD-
VANCED AGE, TIME IS OF THE ESSENCE—
IT IS LATE—EXCEEDINGLY LATE...

—H. Gernsback
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External view sh

HE vertical type of TV chassis con-

struction introduced recently has

led to the development of more

compact TV receivers and paved
the way for the reintroduction of port-
able TV receivers. One of the latest of
these is the Emerson model 1030D 14-
inch set.

The receiver (Fig. 1) has 18 tubes
(including picture tube) and a pair of
selenium rectifiers in the power supply.
The tuner, not shown in detail, is a
Standard Coil series 6500 v.h.f. turret
type with a 6BZ7 cascode r.f. amplifier
and a 6U8 triode oscillator and pentode
mixer. The antenna input circuit has
two fixed i.f. traps that reduce inter-
ference in the 40-mec i.f. range and one
tunable trap that can be adjusted in the
field to reduce interference further in
the i.f. range.

Mixer stability is obtained by reduec-
ing the screen bypass capacitor from
.0015 to 220 puf. Degeneration thus pro-
duced cancels the regeneration caused
by interelectrode and stray capaci-
tances.

Some of the early-production sets use
a tuner with a 6J6 mixer-oscillator. In
these, a small coil is connected between
the mixer grid and plate to form a par-
allel-resonant circuit with the tube’s
grid-to-plate capacitance and prevent
feedback of the 40-mec i.f. signal from
the mixer plate to grid. A capacitor in
series with this coil blocks the flow of
d.c. from plate to grid.

The 41-45-me output of the mixer is
coupled to the first i.f. amplifier through
low-impedance link coupling network
T1-C1-L3. The 15-ohm resistor in the
grid return of V1 couples T1 and L3 so
they appear as a tuned transformer
whose windings can be peaked to the
same frequency. The if. input circuit
response is not affected by lead dress
and lead length because the coupling im-

32

pedance is low—about 15 ohms.

Series-tuned circuits 1L1-C2 and L2-C3
in the low-impedance link are adjacent-
channel sound and accompanying sound
traps tuned to 47.25 and 41.25 me, re-
spectively. The composite (sound and
video) i.f. signal is amplified by V1, V2
and V3 connected in stagger-tuned cir-
cuits using bifilar type transformers.
Lead lengths, lead dress and stray cou-
pling through tube capacitances make
it necessary to neutralize the 40-mc i.f.
amplifiers.

This is done by using smaller-than-
normal screen bypass capacitors. The
portion of the signal voltage that re-
mains on the screen grids causes de-
generative feedback. This cancels the
regeneration caused by signal-voltage
feedback through the plate-to-grid ca-
pacitance of the tubes. The neutraliza-
tion prevents oscillation in the indi-
vidual stages.

Since the screen capacitors are used
for bypassing as well as neutralization,
their values are critical and replace-
ments must be of the same value and
type and must be placed in the same
physical locations with leads cut as
short as possible.

The response of the i.f. amplifier strip
is adjusted so just enough sound carrier
signal passes through to heterodyne
with the video carrier in the video de-
tector to produce the 4.5-mc intercarrier
sound i.f. signal. The sound i.f. signal
is obtained from T5, the combination
4.5-mec sound trap-sound i.f. trans-
former and fed back into the grid cir-
cuit of V2, the second video i.f. and
sound i.f. amplifier. The secondary of
T5 appears as a 4.5-mc tuned circuit in
series with the 40-me i.f. transformer
T2. The amplified 4.5-me signal is de-
veloped across L5 in series with the
40-mec i.f. transformer T3 in the plate
circuit of V2. The 4.5-me signal is fed

ng a new design in TV receivers

ortable

By ROBERT F. SCOTT

TECHNICAL EDITOR

to the grid of the 6AU6 sound limiter.

Although V2 operates as a reflex am-
plifier with 40- and 4.5-mc resonant net-
works in the plate and grid circuits, the
resonant networks do not interact be-
cause the impedance of each is negli-
gible at the resonant frequency of the
other.

The a.g.c. system

The a.g.c. detector uses half (pins 2
and 5) .of the 6AL5 (V4). It rectifies
the positive half of the modulation en-
velope and develops a negative voltage
across R14. This voltage is added to the
negative d.c. voltage that the video de-
tector (pins 1 and 7 of V4) develops
across R18 to produce an a.g.c. voltage
approximately equal to the peak-to-
peak carrier voltage of the incoming
signal.

The noise factor of the cascode r.f.
amplifier is lowest when gain is maxi-
mum. Thus the a.g.c. voltage is delayed
and is not applied to the tuner until the
incoming signal is strong enough to
overload the i.f. amplifier. A positive
bucking voltage is tapped off the screen
of the 6AU6 sound limiter and fed
through a 10-megohm resistor to the
tuner a.g.c. line The grid-cathode cir-
cuit of the input section of the cascode
r.f. amplifier acts as a clamping diode
to hold the tuner a.g.c. line at contact
potential-—about —0.7 volt—until the
incoming signal is strong enough to de-
velop sufficient a.g.c. voltage to over-
come the positive delay voltage.

The video amplifier

The primary of T5 in the video de-
tector output circuit functions as a 4.5-
me trap to prevent the sound i.f. signal
from reaching the 6CB6 video ampli-
fier. The 440-zh r.f. choke in the ampli-
fier grid circuit further isolates the i.f.
signal from the video amplifier cireuit.

RADIO-ELECTRONICS
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The single-stage video amplifier inverts
the video signal so it appears with posi-
tive sync on the cathode of the 14HP4
picture tube. A combination of series-
shunt peaking and low plate load re-
sistance (6,800 ohms) shapes the re-
sponse of the video amplifier for good
picture quality. Contrast is controlled
by the 1,500-ohm potentiometer in the
cathode circuit.

The video amplifier is connected as a
tetrode with the screen and suppressor
grids tied together. Wide variations in
6CB6 characteristics cause some tubes
to draw grid current when driven hard
(with contrast control set to maximum)
in normal service as pentode amplifiers.
Grid-current flow causes clipping of
the positive (white) peaks and results
in white overload appearing as muddy
whites and highlights. The tetrode
operation, tube characteristics are less
critical and grid-current flow is mini-
mized.

34

The Emerson model 1030D 14-inch chassis.

The sync circuit

Composite video is fed ta the video
amplifier with sync negative. The am-
plifier is adjusted so that noise pulses
of greater amplitude than the synec tips
drive the tube to cutoff and are clipped
at syne-tip level in the plate circuit. The
composite video is fed from the plate
cireuit to the grid of the sync separator
through the picture stabilizer control.
Noise clipping in the video amplifier im-
proves sync stability.

The amplified video with sync posi-
tive is fed to the sync separator through
a double time-constant network C34-
R41 and C35-R42 further to improve
sync stability against impulse type
noise. The large grid-leak resistor and
low plate resistor assure that the synec
separator will conduct only during sync
pulses so blanking and video informa-
tion cannot pass through and disturb
the sweep oscillators.

Phase inverter V10-a follows the synec
separator to provide positive-going sync
pulses needed for syncing the horizon-
tal oscillator. Negative-going sync
pulses are tapped off the cathode of
V10-a and fed to the vertical integrator
consisting of two series 3,300-ohm re-
sistors and two shunt .0033-4f capaci-
tors. This R-C network forms a low-
pass filter that removes the horizontal
sync pulses and passes the vertical
pulses to the vertical oscillator.

Vertical deflection

The vertical oscillator is a free-run-
ning multivibrator using half of a
128N7 (V10-b) and a 6S4. Sync pulses
are fed to the grid of the 684 to control
the operating frequency. Picture height
is controlled by varying the plate volt-
age to V10-b with a 2-megohm variable
resistor. Linearity is controlled by the
variable 6S4 cathode resistor that sets
the operating point for the tube. Line-

RADIO-ELECTRONICS
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arity, height and hold control settings
interact to some extent so the hold con-
trol should be adjusted for good stabil-
ity and then touthed up slightly after
the size and linearity controls have been
set.

Horizontal deflection

The horizontal oscillator and a.f.c.
circuit is an improved version of the
Synchroguide. V11-a is the a.f.c. tube
and V11-b the free-running blocking os-
cillator whose frequency is controlled
by its grid bias. In this circuit parallel-
resonant network L11-C44 has been
added between B plus and the tap on
blocking transformer T8.

When voltage is applied to the cir-
cuit, plate current gradually increases
through the upper half of T8 and in-
duces a voltage in the lower half that
drives the grid positive.

The positive grid voltage increases
the plate current and the process is
cumulative until plate saturation oc-
curs. At this point the positive volt-
age disappears from the grid.

The positive grid voltage results in
grid-current flow that charges grid ca-
pacitor C43 with its grid side negative.
This capacitor discharges through R55
and R56, developing a negative voltage
that drives the oscillator to cutoff. The
tube remains cut off until C43 dis-
charges to the cutoff bias level.

Fig. 2-a shows the voltage waveform
on the grid of the oscillator due to the
discharge of C43. Note how the curve
tapers off and begins to parallel the
cutoff-bias line as the charge decreases.
A positive pulse—sync or noise—arriv-
ing at the grid before the capacitor
voltage drops to cutoff would drive the
tube into conduction and increase 1its
operating frequency.

Parallel-resonant circuit L11-C44
helps prevent premature triggering of
the oscillator by noise pulses. When the
blocking osecillator cuts off, the sudden
drop in plate current shocks the reso-
nant circuits into oscillation at the hori-
zontal sweep frequency. The sine-wave
voltage developed across this circuit is
shown in Fig. 2-b. This voltage com-
bines with the voltage across C43 to
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Fig. 2—Waveforms at various points in
horizontal oscillator and a.f.c. circuits.
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Front-chassis view of 14-inch receiver.

produce the resultant waveform of Fig.
2-c on the grid of the oscillator. In this
case, the voltage on the grid is well be-
low cutoff until just before the end of
the normal grid R-C time constant.
Blocking oscillator V11-b is cut off
during the forward horizontal sweep
and conducts heavily during retrace.
When it is cut off, C45 charges through
R58, developing a positive exponen-
tial voltage on the horizontal output
grid. This voltage causes the beam to
sweep forward. When V11-b conducts,
it discharges C45 and develops the re-
trace portion of the deflection sawtooth.

Pulse-width a.f.c.

Syne pulses are not applied directly
to the oscillator as in the vertical de-
flection circuit. Instead, the a.f.c. tube
(V11-a) compares the frequencies of
the oscillator and the sync voltages and
develops a correction voltage on its
cathode (and on the oscillator grid that
is direct-coupled to it).

The grid of the a.f.c tube is direct-
coupled to the oscillator grid through an
R-C network that provides the neces-
sary filtering and decoupling. Since the
oscillator is free-running, its grid is
negative for a large portion of the time.
This negative voltage biases V11-a to
cutoff when the horizontal hold control
is set properly.

The sine-wave voltage across L11-C44
and the sawtooth across C45 are fed to
the grid of V11-a through R59 and C38
where they appear as a positive pulse
with sharp leading and trailing edges.
The peak amplitude of this pulse is not
high enough to cause conduction; but,
if it occurs simultaneously with the ar-
rival of the horizontal sync pulse, their
combined amplitudes cause the a.f.c
tube to conduct. The phase and frequen-
cy of the two signals determine the
point at which the a.f.c. tube begins to

Note the vertically positioned controls.

conduct and the length of time that it
passes current. Capacitors C40 and C42
charge to a d.c. voltage that is propor-
tional to the length of time that V1l-a
conducts. This voltage is applied to the
grid of V11-b to control its frequency
and hold it in sync. The oscillator fre-
quency varies directly with the positive
control voltage.

Horizontal output circuit

The sawtooth voltage developed
across C45 is fed to the grid of the
25BQ6-GT horizontal output stage. The
output transformer matches the plate
circuit to the low-impedance deflection
coils in the yoke and raises the horizon-
tal retrace pulse to around 15,000 volts
by autotransformer action. The 1B3-GT
rectifies this pulse voltage and produces
a d.c. voltage used on the second anode
of the picture tube.

The 12AX4-GT damper loads the hori-
zontal output transformer and horizon-
tal deflection coils, preventing spurious
oscillations (ringing) that would nor-
mally occur in the output circuit during
the sweep cycle. The energy absorbed
by the damper tube provides the boosted
B plus voltage. The 50-puf capacitor
across half of the horizontal deflection
winding equalizes the electrical charac-
teristics of the two halves and combines
with series resistor R64 to prevent
ringing in the yoke.

The low-voltage supply

A pair of selenium rectifiers in a volt-
age-doubler circuit supply the B plus
voltage. The tube heaters are connected
in two series-parallel strings (See “Se-
ries Heater Strings for TV Receivers”
in the August, 1954, issue of Electronics
magazine) arranged so the warmup
times are balanced to minimize voltage
surges and momentary overloads that
cause premature tube failures. END
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By CHARLES R. WHEELER

OME along on a short trip through
the scan-analyze lines in a tele-
vision plant. Chassis pour from
the production lines along a con-

veyor into the tracking department.
Twenty-five scan-analyze booths are
lined up along the convevor. Scanners
dart from their booths, grabbing sets
on the run. The sets are benched,
scanned and passed to i.f. trackers in
a smooth, continuous flow.

But what is this? Who is this knight
of the rueful countenance squatting so
glumly on his stool uttering muffled
curses? His v.t.v.m. and scope leads
fly from one reading to another but
nothing happens. Production is clearly
stalled in this booth: the odds are three
to one that the problem involves high
voltage or the lack of it.

If he is a top-notch analyzer, the
correct solution will soon be found. If
he is not and the problem is difficult,
he may make a quick guess that is
likely wrong.

This is costly not only in scrapped
parts but in repair time.

From the standpoint of analyzing
and repair cost, the horizontal output
and high voltage stage is the most
expensive circuit to analyze in produc-
tion. Time is limited, but the penalties
of misanalyzing are severe. Lost time,
expensive repair parts, repair handling,
and nervous wear and tear add up to
an impressive total.

The generation of high voltage in a
television receiver starts at the hori-
zontal oscillator. However, since this
circuit is relatively easy to service, we
will consider the control grid of the
horizontal output tube as the starting
point of our analysis. A typical output
stage is that in the Admiral 19B1
chassis (see diagram) and we will use
it as the basis of discussion.

It is assumed that few or no high-
voltage a.c. pulses. appear at the plate
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“It was O.K. when it left my booth.”

cap of the high-voltage rectifier. Should
there be a normal a.c. voltage at the
plate of the 1B3 and no high voltage at
the second anode of the picture tube,
the high-voltage circuit would be
checked (see TV Clinic, January, 1955).

Horizontal output circuit

The first information we must have
when analyzing a high-voltage problem
involves the 6BQ6-GT. Is the horizontal
output tube functioning normally? We
know, or can get from a schematic, the
normal operating voltages. Any devia-
tion from the normal on the control
grid, cathode, screen or plate will tell
its own tale concerning what is wrong.
(In the 19B1 chassis the normal volt-
ages are: control grid, —24; cathode,
5; screen grid, 150, and plate, 250.)

Suppose the drive trimmer shorts,
removing the negative 24-volt bias
from the grid of the 6BQ6. The grid
is now positive with respeect to its nor-
mal operating point and the tube is
driven to saturation. The plate runs
red hot. The cathode will go 8 or 9 volts
positive instead of the normal 5, due
to the heavy plate current. Secreen
voltage is normal. This combination
of voltages points to trouble at the tube
grid or horizontal oscillator failure.

Scope and resistance checks will
quickly localize the trouble. Of course,
it could be a faulty 6BQ6 which can be
checked by substitution. Other abnormal
voltage combinations are also helpful.
No cathode or screen voltage with a
burning 8,200-ohm screen grid drop-
ping resistor, coupled with an abnor-
mally high control grid voltage (-35),
indicates a shorted sereen grid within
the tube or at the tube socket.

Cathode voltage running 2 volts high
(7), with no voltage drop across the
8,200-ohm screen grid dropping resistor,
indicates an open 82-ohm screen grid
resistor, bad sereen grid connection or

open within the 6BQ6 output tube.

An open cathode resistor will produce
120 volts on the cathode. Screen grid
voltage will read 800 and control grid
voltage zero.

Failure of the plate B plus supply
to the 6BQ6 plate cap from the hori-
zontal output transformer will cause
the 8,200-ohm screen grid dropping
resistor to burn. The screen will show
50 or 100 volts instead of 150. The
cathode voltage will read 1 instead of 5.
And the control grid drive will increase
to —35 volts instead of 24. When this
combination of voltages is found, always
remove the plate cap from the tube
before measuring, to protect the meter.

Thus, by making three or four quick
voltage checks on the 6BQ6 we can
determine whether the horizontal out-
put tube is functioning. If it isn’t, the
trouble has been located.

If the 6BQ6 is working properly but
there is still no high voltage, we must
turn our attention to the horizontal
output transformer and yoke circuits.
The most useful check point for ana-
lyzing these circuits will be the cathode
of the 6AX4 damper.

The bootstrap circuit

The boost voltage in a television set
performs several important functions.
It is a means of cutting down on power
transformer and filter capacitor costs.
By using a B plus of 250 volts, a lower-
voltage power transformer and filter
capacitors can be used. However, this
voltage is too low for use in the sweep
circuits. To obtain the higher values
needed at these points the horizontal
output circuit is designed to boost the
sweep voltages to 450 a.c. In addition
to its damper action, the 6AX4 also
rectifies this a.c. The frequency being
high, very little filtering is required to
make it suitable for use in the vertical
sweep circuit. Filtering is supplied by
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a 20-pf electrolytic capacitor in the
vertical sweep B plus. Little filtering
is needed for the horizontal sweep as
any ripple is in phase with the sweep
pulses that generate the boost.

A little thought will explain why this
boost circuit is often called the boot-
strap. Starting with an original B plus
of 250 volts, a 15,750-cycle sweep is
generated. After the sweep operates
for a few cycles, it produces a d.c. boost
voltage of 450. This 450-volt boost then
becomes the operating B plus in the
horizontal and vertical sweep circuits.
The original 250-volt B plus has thus
raised itself by its own bootstraps to
450 and will remain at that level as
long as the output circuit functions.

Due to this rather complicated action,
-almost any trouble in the horizontal or
vertical sweep circuits will affect the
boost voltage. Also any shorts or de-
fects in the high-voltage section of the
horizontal output transformer will be
reflected in the boost, usually cutting
it down from the optimum value of 450
volts. This makes the cathode of the
6AX4 such a desirable check point in
cases of high-voltage failure.

A word of caution: It is not good
analyzing practice to make voltage
neasurements at the damper cathode
unless the high voltage is weak or non-
existent. There is a high pulsed voltage
at this point when the circuit is operat-
ing properly. However, with a good
vacuum-tube voltmeter, little trouble
will be experienced if the technician
makes sure that the high voltage is
definitely weak or dead.

To avoid even a remote possibility
of meter damage the technician can
open-circuit the 0.1-uf, 600-volt capac-
itor coupling the flyback pulse from the
yoke to the horizontal output trans-
former. This disables the high voltage
but all boost sections work normally.
Any shorts in inductive components will
still affect the boost as deseribed and
analyzing procedures will be the same.

Three main circuits are fed from the
cathode of the 6AX4. These are the
horizontal sweep, vertical sweep and
high-voltage windings of the horizontal
output transformer. As the trouble can
lie in any one of these circuits the next
step is to localize it. Change the 1B3
high-voltage rectifier and the 6AX4
damper. Also replace the 654 vertical
output tube. If changing these tubes
does little toward raising the boost to
normal, make a resistance check of all
components, looking out for usual causes
of trouble as shorted capacitors, off-
value resistors, grounded wires, solder
shorts to ground and open inductive
components like the yoke or horizontal
output windings.

If the trouble is not found at this
point, there is usually only one possi-
bility left—shorted turns in the hori-
zontal output transformer, yoke, ver-
tical output transformer or width coil.
These components, when defective, will
usually check good when the windings
are measured with an ohmmeter.

Only indirect methods of checking
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will be of any value. The best method
is to remove the inductive loads one at
a time until the offending part loading
down the circuit is found.

Isolating circuits

Other than tubes, capacitors and
resistors, there are five main loads to
be checked at this point: the horizontal
output transformer, width coil, hori-
zontal and vertical deflection coils and
vertical output transformer. If any of
these develop shorted turns, the exces-
sive current drain through the defective
component will increase the circuit load
and decrease the boost voltage.

Since a component with shorted turns
will decrease the boost voltage, if we
remove the units from the circuit one
at a time, the boost voltage will rise
to its full value when we remove the
defective part. The horizontal output
transformer is the source of the boost
voltage so it cannot be checked this way
and must be left to the last. (If a fly-
back checker is available, the trans-
former can be checked immediately.)
However, a number of short cuts can
be used to expedite matters.

For example, suppose we have checked
all components and circuits thoroughly
and have narrowed the trouble down
to an excessive inductive load in the
circuits fed from the 6AX4. We meas-
ure the boost and find it 300 volts in-
stead of the normal 450. The boost is
working because the voltage measured
is higher than the B plus voltage. What
is the defective component loading the
high-voltage circuit?

Feel the width coil. A coil with
shorted turns will get extremely hot.
If it is hot, clip it loose and check for
high voltage. If it is not hot, determine
whether the heavy loading is in the
horizontal or vertical circuits.

The vertical-output plate circuit is
fed through a 1,200-ohm resistor from
the boost circuit. By disconnecting the
1,200-ohm load resistor any inductive
loads in the vertical output circuit will
be removed. If the defective load is
anywhere in the vertical output, the
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their normal values. If high voltage
appears, we have narrowed the trouble
to the vertical yoke or vertical output
transformer. Connect the clipped re-
sistor and make further checks in the
vertical circuit.

Disconnect the vertical yoke at both
ends. If this unit is defective, the boost
voltage will rise and high voltage will
appear. If this does not happen, noth-
ing is left but the vertical output trans-
former and upon disconnecting it high
voltage will appear.

Suppose that clipping the 1,200-ohm
vertical supply resistor did not raise
the boost voltage. This localizes the
trouble in the horizontal circuit. Con-
nect the clipped resistor and turn to the
horizontal yoke. If it is defective, clip-
ping one end loose from the 6AX4 cath-
ode will remove the load and the boost
will rise. But there will be no high volt-
age. High voltage is dependent on the
flyback pulse from the horizontal yoke,
so the boost must be used as the sole
indicator. If the boost does not rise,
all that remains to be checked is the
horizontal output transformer itself.

Usually a transformer shorted this
badly will heat up by the time this stage
of checking has been reached. The wax
covering the secondary winding will get
warm and soft. This condition is a
positive indication of a defective unit,
and it should be replaced.

There is one special exception to the
rule that weak or no high voltage is
always accompanied by a reduction in
boost voltage. Consider a set in which
all boost-voltage points check and all
other requirements are met for the
generation of high voltage, but none is
present. This trouble will usually trace
directly to an open capacitor that
couples the flyback pulse from the yoke
to the horizontal output transformer.
In the 19B1 chassis this is a 0.1-uf 600-
volt tubular. Occasionally this eapacitor
will open, blocking the flyback pulse
from the yoke, resulting in no high
voltage. If all circuits check out with
normal boost voltages, bridging the
open capacitor with a good one will

boost and high voltages will return to restore high voltage. END
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Schematic diagram of the Admiral model 19B1 sweep and high-voltage circuits.
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ERTICAL or horizontal fold-
over occurs in a television re-
ceiver when the timing between
the sync pulses and the blanking
is upset because of circuit faults. At
this time a portion of the visible retrace
contains signal information which ap-
pears on the screen inverted with re-
spect to the primary image. Fig. 1 is a
typical indication of foldover at the
bottom of the picture tube. The bottom
of the station pattern appears upside
down along the lower margin of the
picture. This is sometimes referred to
as overlap, since there is an overlapping
of one image with respect to another.
Overlap or foldover along a horizontal
plane at either the top or bottom of
the picture indicates a fault in the
vertical sweep system of the receiver.
Overlap along a vertical plane on either
side of the picture indicates a defect in
the horizontal sweep system of the
receiver. Thus, the appearance of the
foldover gives an immediate clue as to
which sweep system is affected. Know-
ing the underlying causes of foldover
will usually enable the technician to
localize the condition more exactly in
either the sweep oscillator or sweep
output stage.

Indirect sync

The sync pulses of the transmitted
signal are mounted on the blanking
pedestal. At the receiver, they are

*Author: Mandl’'s Television Servicing.
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cause and cure of vertical and horizontal overlap

By MATTHLEW MANDL*

stripped from the blanking level and
used to synchronize the vertical and
horizontal oscillator stages indirectly.
In the vertical ecircuit, successive ver-
tical pulses build up a charge on the
resistor-capacitor (integrator) network
which precedes the oscillator. When
the charge is sufficient to overcome the
grid bias, the tube conducts and the
oscillator is synchronized with the in-
coming signal.

The horizontal sync pulses are fed
to a phase disecriminator or other con-
trol tube which generates a correction
voltage for the horizontal oscillator.
In neither the vertical nor the hori-
zontal system are the sync pulses used
to synchronize the sweep oscillators
directly. Thus, circuit defects can upset
the timing relationship between the
syne and the blanking pulses.

Fig. 2 illustrates what occurs when
the timing between sync and blanking
is disturbed. At a of Fig. 2, normal
operation is shown. This can represent
either the vertical or the horizontal
sweep, since foldover in each case is
caused by a disturbance of the tim-
ing. (For the purposes of this dis-
cussion, assume that Fig. 2 illustrates
horizontal sweep.) The sawtooth of
current in the deflection coil which
sweeps the beam across the screen is
shown with the composite video sig-
nal to illustrate the timing sequence.
When horizontal blanking begins, the
beam is still swept across the screen for
a short distance since the sawtooth has

Fig.
at bottom of

1 (left)—Foldover
picture.

Fig. 3 (right)—Slight
horizontal foldover.

PIX BLANKING
p=S=wiaitig

SAWTQOTH SWEEP
N
VIDEO SIG

TOTAL BLANKING 10pSEC (APPROX)
a

PORTION OF RETRACE

[l

Fig. 2—Sync and sweep relationships.
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not reached the peak of its incline.
When the leading edge of the horizontal
sync pulse occurs, it triggers the saw-
tooth oscillator. The decline of the saw-
tooth wave indicates the retrace sweep
of the beam across the face of the pic-
ture tube. After the sawtooth wave-
form has swept the beam back to the
left side of the screen, it starts to sweep
forward again. The blanking level is
maintained for a portion of this for-
ward sweep. Thus, the retrace portion
of the beam is blanked out as well as
a slight portion of the beginning and
ending trace.

If the horizontal syne pulse is de-
layed with respect to blanking (Fig.
2-b), the sawtooth retrace occurs too
near the end of the blanking period

Pi¥. BLANKING
===

DECLINE (& RETRACE)
PRIOR TO BLANKING — ™S\

Fig. 4—Deflective sawtooth waveshape.

and a portion of the retrace occurs after
blanking. Under this condition, the
beam will be blanked out for most of
its retrace from right to left. But as
it nears the left edge, the blanking ends
and the retrace portion, which is visible,
scans some of the video information.
Thus, video information is traced back-
ward along the screen during the last
portion of the retrace and forward
during the normal sweep of the beam.
The retrace video information there-
fore overlaps the forward trace video
information.

The forward trace of the beam along
the face of a picture tube takes approx-
imately 53 usec. The retrace is com-
pleted in less than 10 gsec, since some
forward trace occurs during the initial
part of blanking. Thus, the video infor-
mation picked up during the horizontal
retrace will not appear as vivid as the
forward trace which occurs at a slower
sweep rate. The overlap may be a
faint haze. Fig. 3 shows such a condi-
tion. The outer white circle of the
station pattern can be seen bending in
from the left side of the screen.
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Another cause of foldover is a circuit
defect that disturbs the waveshape of
the sawtooth (Fig. 4). The sharp point
at the peak of the sawtooth has been
rounded off by a loss of high-frequency
response. In this case, the peak of the
sawtooth declines before blanking be-
cause of the distortion of the wave-
shape. The decline from the peak saw-
tooth value means that retrace starts
before blanking. Thus, a portion of
the initial return trace contains video
information. This causes an overlap
similar to that of Fig. 3, except that
now the foldover occurs at the right
(Fig. 5). Because the retrace time is
so much faster than the forward time,
the retrace image appears as a faint
white haze.

If the vertical system is involved,
the Fig. 2-b defect would cause fold-
over at the top of the screen, since
retrace is from bottom to top. The
condition shown in Fig. 4—the initial
portion of retrace is not blanked out—
would cause foldover at the bottom of
the screen as shown in Fig. 1.

The degree of overlap along either

6SN7-GT
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—
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Fig. 6—Diagram of the vertical oscilla-
tor and outpat circuit of Motorola 17T13.

(Motorola 17T13). A short in the
vertical size (height) control placed a
high d.c. potential on the grid of the
vertical output tube and on the oscil-
lator plate. Adjusting the vertical
linearity control reduced the amount of
foldover but could not obliterate it
entirely. The excessive voltage upset
the linearity of the sawtooth developed
across discharge sawtooth-forming cir-
cuit C71-C72-R62-R63.

A more common cause of foldover in
the vertical system is a leaky coupling
capacitor such as C407 in the West-

RETRACE BLANKING
(408

TO BRIGHTNESS CONTROL.

Rd 1 =
2 172 12BH7

VERT QUTAUT
2MEG |4
VERT LIN

Koo RIS

B+
Fig. 7—Vertical multivibrater and output circuits in a Westinghouse V-2313.

the horizontal or vertical plane depends
on how much of the retrace is not
blanked out. For instance, a defect in
the sawtooth-forming eircuit ean oblit-
erate a sufficient amount of the high-
frequency components of the sawtooth
waveform so that it begins to look like
a sine wave. That would cause severe
foldover.

Vertical system foldover

Foldover in the vertical sweep system
which caused the Fig. 1 condition oc-
curred in the circuit shown in Fig. 6

Fig. 5 (left)—
Overlap at right
side of picture.

Fig. 8 (right)—
Foldover caused
by leaky cou-
pling capacitor
to grid of ver-
tical output.

*B+

inghouse V-2313 in Fig. 7. This pro-
duced the type foldover shown in Fig.
8. The top portion of the picture, while
elongated, has not been lost in Fig. 1.
This condition can be localized by a
voltage cheek with a v.t.v.m. from the
grid of the vertical output tube to the
cathode. There should be a negative

bias at the grid: the lack of such bias,
or a positive reading, indicates a leaky
capacitor, which permits some of the
B plus voltage from the oscillator plate
to appear at the grid of the output
tube.
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An additional check can also be made
by disconnecting one side of the capac-
itor and checking it with a capacitor
checker. Replacement should have a
600-volt rating, using the same capac-
itance as the original. A lower capac-
itance than the original will insert a
high series capacitive reactance to the
low-frequency vertical sweep signals,
reducing the drive to the output tube
and therefore the height.

When troubles occut in the resistor—
capacitor network which precedes the
vertical oscillator, the sync can be de-
layed sufficiently to cause foldover at
the top of the picture. By far the most
common symptom, however, is foldover
along the bottom, caused by either a
leaky coupling capacitor or an abnormal
increase in the voltage applied to one
of the vertical output tube elements.
On occasion a faulty tube will con-
tribute to foldover and it is a good
idea to check tubes first. After this,
check all voltages and components in
the output stage.

Horizontal system foldover

Foldover caused by defects in the
horizontal sweep system (Figs. 3, 5)
is also a symptom of horizontal in-
stability. If the horizontal hold control
is misadjusted to the point just before
sync loss, foldover symptoms will ap-
pear in many receivers, If the hori-

zontal hold control cannot be adjusted
to eliminate the foldover, the horizontal
oscillator ecircuit should be checked.
The most simple check consists of tube
replacement and readjustment of the
horizontal frequeney control. If this
fails to correct the trouble, component
parts associated with the horizontal
hold control should be tested. Check
replacement parts against service notes
for the receiver, since some are tem-
perature-compensated and close-toler-
ance.

The horizontal oscillator section
should also be readjusted completely,
because aging of the oscillator tube
and component parts may make opera-
tion more critical than when the set
was new. Tube replacement usually
calls for readjustment also. Again
check the service notes. Some systems
(such as the Synchroguide) require a
complex step-by-step procedure to get
best stability, sync pull-in and noise
immunity. If several 6SN7-GT tubes
are on hand, try each to see which
gives best results. Some tube types
require less readjustment and provide
more stability than others.

Matched parts

The trouble illustrated in Fig. 2-b—
a portion of the retrace is beyond blank-
ing—can also occur in a receiver which
has too long a retrace interval. In such

OLD-TIME RADIOMAN CARRIES ON
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40

a case foldover will occur even though
there is good timing between the sync
pulse and the blanking interval. Proper
retrace speed in the horizontal sweep
system can be disturbed by a mismatch
between the yoke and the horizontal
output transformer. A mismatch can
increase the flyback time and cause
foldover which ecannot be eliminated
by horizontal oscillator adjustments.
Thus, it is important to use the proper
yoke or horizontal output transformer
replacement when either of these units
is found defective.

Components must also be matched
carefully in the vertical sweep system.
It may be necessary to readjust the
controls for good linearity, picture
positioning and full screen masking,
after replacing either the output trans-
former or the yoke. Foldover can occur
in the%ertical system of some receivers
when both height and vertical linearity
controls are considerably misadjusted.

Retrace blanking

As shown in Fig. 7, some receivers
place the retrace blanking circuit after
the vertical oscillator instead of at the
vertical output. When this is done, the
capacitors and resistors in the retrace
blanking circuit should also be checked
if it becomes difficult to eliminate fold-
over. Defective parts in the retrace
eliminating circuit are not a direct
cause for foldover, but they can alter
circuit characteristics to the point where
it is necessary to misadjust the height
and linearity controls to mask the pic-
ture properly. These misadjustments
often cause foldover.

Defective capacitors (such as C408
in Fig. 7) are the usual offenders and
the best method for localizing them is
to disconnect one side of the capacitor
and use a capacitor checker which can
indicate leakage (power factor). If the
resistors beyond C408 short or change
value, they will have no effect on the
d.c. potentials at the oscillator plate,
providing C408 has no leakage. Shorted
resistors can, however, affect the signal
voltages between the oscillator and the
grid of the vertical output tube because
of the low-reactance path provided by
the capacitance of C408 which is usually
large (.05 uf in Fig. 7). Thus, even
though C408 seems to appear as a block-
ing factor, all components in the re-
trace blanking circuit should be tested
when trouble occurs.

The retrace blanking circuit could be
removed from the oscillator circuit by
disconnecting C408 from the oscillator
plate lead. This will indicate what
effect, if any, the circuit has on troubles
in the vertical sweep system. Discon-
necting the retrace blanking coupling
capacitor may save time tracing the
various other parts of this circuit
through the chassis wiring. If dis-
connecting the retrace cirecuit has no
effect on vertical oscillator performance,
it can be reconnected and the time spent
checking the parts associated directly
with the vertical oscillator and vertical
output stages. END
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Pentode separators, d.c. level sion of RADIO-ELECTRONICS and the author.

problems, differentiator and
integrator circuits
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WiLL—I suppose all pentode separators are hooked up so
the sync pulses fall in the part where the current varies—the
so-called rising part of the characteristic curve. Then the
picture part of the composite video signal will disappear
completely—it will be in the area of no plate current or that
of the flat top. In either case a change of grid voltage would
have no effect whatever on the plate current.

KeN—You've outlined the principles underlying syne
separators completely! And I don’t think you’ll have any
trouble analyzing the circuits in detail. Let’s take a case
of positive-going video signals. Here’s a pentode hooked up
across a voltage divider so the plate has a low voltage, the
screen a higher one and the cathode is at a considerably
higher voltage than the grid, due to the voltage drop across
R1. So the grid is biased negative.

WiLL—I see. And this bias is to ... ?

KEN—. . . bring the grid to the point where plate current
just begins when the signal reaches the black level. Then
the pulses extend out into the region where the tube ampli-
fiers (the rising part of the characteristic). It’s a good idea |
to bias the grid far enough that the pulses start in the region |
of no plate current. Then you’re sure all parts of the picture
signal are cut off and only sync pulses are amplified.

WiLL—Wonderful! Now what’s the hookup for a negative-
going signal?

KEN—Exactly the same! Only the connections to the
voltage divider are changed to make the grid a few volts
more positive than the cathode, so that all the picture
signal is buried in the region of maximum plate current, and
only the sync pulses are negative enough to reach what
from this end you might call the falling part of the tube’s
characteristic curve. This drawing shows how a negative-
going signal would look.

WiLL—It seems we’ll get a positive output signal anyway.
We're taking the signal off the plate; and since the drop in
plate current means a lot less drop across the load resistor
R, each pulse should drive the plate voltage up practically woES 31GNAL
to the supply voltage as the plate current approaches zero. onN CR
Consequently we get positive sync pulses from the output
instead of the negative ones applied.

KEN—That shouldn’t surprise you—in fact you mentioned

not so long ago that the diode didn’t invert the signal, as if VOLTAGES
you expected that any other tube would. And you may have ON THE
noticed that I drew input and output pulses for the positive- = R — e PLATE
going signal. But I’ve bad news for you again. The separator Ip

that we’ve just drawn can’t possibly work right! - an a»
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WiLL—What, down a wrong trail again? What’s wrong
with the circuit? It looks almost foolproof!

KEN—First of all, our separator is most likely to be
connected to the stage which supplies its signal through a
coupling capacitor. And when you say “capacitor’” you say
good-by to the direct-current component of the signal.

WILL—I think we’ve already had enough of that! But
just how does it bother us in this case?

KEN—Doesn’t it hit you right between the eves? The
whole operation of this separator depends on the black level
being lined up properly with the grid voltage point where
the plate starts to draw current. So, without the d.c. level,
vour pulse tops will look like a rough mountain range,
each peak at a different height than the others. With this
synthetic mountain range controlling the plate current, you
can’t expect correct syncing. Some of the pulses won’t have
enough effect. In other lines parts of the video signal, or
maybe noise pulses, would trigger your sync cireuits.

WiILL—Can’t we save the situation again by putting in a
grid resistor (R5 in this diagram) and putting a diode
across it? This looks like a good d.c. restorer circeuit now.

KEN—You have the solution. Now everything falls into
order—or almost, for we still have disturbances due to grid
current . . |

WiILL—And just how bad is that?

KEN—Well, you can see that you’re going to have some
fairly high signal voltages on the grid, especially with nega-
tive-going signals, where the black level is roughly at zero
volt and the picture signal takes the grid far positive. Under
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