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Specialized Engineers
and Scientists, highly trained
and skilled to devise and
develop the best components
and processes for manufacturing
high quality picture tubes.

Does the picture tube you buy
have these built-in features ?

The very latest and up to date
manufacturing techniques backed up

Ey modern mass production

eqjuipment as illustrated by this \
mechanized aluminization rack. 4

Extremely stringent quality
control inspections and tests
to assure adherance to

YOU CAN STAKE YOUR
REPUTATION ONLY
ON A MANUFACTURER
THAT HAS THESE.

the tightest specifications
and performance qualifications.
Every Du Mont picture tube

is thoroughly tested on the most
modern equipment as shown here.

Cathode-ray Tube Division, ALLEN B. DU MONT LABORATORIES, Inc., Y50 Bloomfield Avenue, Clifton, N. J.

www.americanradiohistorv.com
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Learn to be a PROFESSIONAL
TV Technician

N.Rolo SENDS YOU 177 Picture Tube,

Components for a TV Receiver, 5” Oscilloscope and Signal

Generator .

. all parts for these 4 complete units.

AT HOME

N.R.L. All-Practice Method Trains You in Spare Time
to Fix TV Sets Quickly, Correctly, with Confidence

How many times have you day-dreamed
of being your own boss? Or thought
about what you could do if you were the
man who made the decisions. The man
who knows the answers—the well
trained Technician—enjoys the pres-
tige, gets the better jobs, higher pay.
It’s time to stop dreaming. Here is the
learn-by-practice training that shows
you the way to be the boss, to earn top
pay. Television Servicing needs well
trained men.

Yes, if you have a basic knowledge of
radio and electronies you can make
some Television repairs some of the
time. You can make some simply by
trial and error. But sooner or later
you will face Television Service prob-
lems you cannot solve. All the diagrams
in the world won’t help you then. And
you can’t get the training you need
while customers wait.

NR! Is Oldest and Largest
Home Study Radio-TV School
Forty years’ experience, and the rec-
ord and reputation of NRI, back up this
learn-by-doing Professional TV Serv-
icing course. Instead of reading about
TV problems, you build and conduct
experiments on circuits in a TV re-
ceiver. Because you learn methods,
“tricks of the trade” used and proved

JANUARY, 1957

by top TV Servicemen, you recognize
and repair defeets quickly and aecu-
rately. Learn to fix any set . . . any
make, any model . . . with confidence.
Earn a Diploma that certifies to your
training.

Television is Forging Ahead with

More Sets, More Color, Hi-Fi
TV Servicing has only started to grow
in importance. New sets, portables,
color TV, constant changes, improve-
ments make this a genuine “gold rush”
for the man who is trained and ready.
Know . . . so you can get ahead. Learn-
ing how to build and use a professional-

How 1q 7
REACH THE 1
TOP

IN TV

SERVICING
r

Send for
FREE

Z
©
=
©

type 5” Oscilloscope is part of the prac-
tice vou get in this NRI All-Practice
Training. Installing front-end channel
selector strips, distinguishing between
faulty blocking oscillator or a defect in
the sync circuit, ete, are just a few of
the important TV Servicing facts you
learn through practice.

NOT FOR BEGINNERS

Here is a course for men who know basic
theory, either from Radio or TV Servicing
experience or planned training, but real-
ize the need for more knowledge to be
able to forge ahead. Get details of this
course now. Address: National Radio In-
stitute, Dept. 7TAFT, Washington 9, D. C.

o m e = =

NATIONAL RADIO INSTITUTE |
Dept. 7AFT, Washington 9, D.C.

Please send FREE copy of “How to Reach the Top in TV I
Servicing.” I understand no salesman will call. |

................. Zone......State. __.__...._.. I

(Ciiaet " mars men Surm 2
BOOK I_ d APPROVED MEMBER NATIONAL HOME STUDY COUNCIL

www americanradiohistorv com
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Radio-Electronics |

Formerly RADIO (RAFY ® fncorporating SHORT WAVE (RAFT ® TELEVISION NEWS @ RADIO & TELEVISION®

TENTH ANNUAL TELEVISION ISSUE
EDITORIAL ON THE COVER

-39 Television of the Future—Hugo Gernsback
(Story on page 40)
TELEVISION
40 How the Al)l)](’ Tube Works (Cover Feature)—H. R. Colgule An experimental color TV receiver
43 Black-and-White Adjustments in Color TV—Matthew Mandl using Philco’s new “Apple” tube.
46 TV Shop on Wheels—H. A. ”ighStOﬂf’ Harold B. Collins, senior engineer, is
48 Extra TV Service—How to Sell It—Matthew Mandl making o few checks with the scope.

50 Thirty Years of Television—Fred Shunaman

54 Peaking in Color TV Bandpass Amplifiers—R. M. Centerville
56 Tall-Tower Techniques, Part I—Jack Darr

60 Trends in 1956-57 TV Receivers—Robert F. Scott

G4 Hints on TV Tube Troubles—Cyrus Glickstein

67 TV Service Clinic—Conducted by Jerrv Kass
70 Servicing Color TV Gating Circuits—\Vallace Waner
> How’s Your Setside Manner?—Art Margolis

74 Getting Acquainted With Color TV—Robert G. Middleton
76 Proper Adjustments Keep Viewers Happy—Harold Davis

78 Voice from the Future oiga Gemsba(k
80 TV DX in 1956—Robert B. Cooper, Jr. ..Editor and Publlsher
82 TV Station List—Compiled by Muriel I. Schiller M. "WEY Gemsbﬂ(kz

o . . o i dltorial Director
84 Seven 1957 Television Schematics f"dshunomun

Managing Editor

T ES T I N ST R U M E N T S loblﬂf S(O'\LZPWG, Technical Editor
112 Self-Calibrating Marker Generator—Richard Graham ferome Koss AT
119 Portable TV Pattern Generator, Part 1—Earl T. Hansen i N

I Ounn
. \.Edllovlol Associate
RA D I O "u"h".’.tl.]:.d.! Teievision Consultant
123 Afc Improves the FM Tuner—G. Franklin Montgomery Elizobeth Stalcup
133 Oscillating Oscar—A. von Zook Ir g P M I
134 Two-Transistor Portable Operates Loudspe:{kerk.\Tuthaniel Rhita . oonn Editorlal Production

Wm. Lyon McLoughlin

W H AT 3 S N EW - EI'"I;;.\'.‘....Tech. Ilustration Director

136 Pictorial Report of New Developments s eeancATY DIreCtOF
Lee Robinson

J— 1YY PY OO
AUDIO_H'GH FIDELITY lohn J. Lamsan e
gt P N ates Manage:
137 3-Way Crossover Design—Norman H. Crowhust 6. Mliqua
144 Adding a Speaker to the Shirt-Pocket Radio—I. Queen - ;"“""""“'““”’""""““ S
i o .,ETT:)I?nc(uv, Newsstand Sales
150 Abbreviations and 169 Patents " Robert Follath
S) mbols 185 Pe()ple : ©ivsotescensenser PTOMOtiON Manager
191 Books _ ] RS
182 Business 174 Question Box SN,
120, 170 Corrections 171 Radio-Electronic <N
21 Correspondence Circuits N et N B | 01,000
. verage ai ireculation over ¥
157 New Devices 188 Technical Literature
152 New Records P
10 News Briefs IES Technicians’ News
166 New Tubes and 176 Technotes
Semiconductors 178 Try This One

NEXT MONTH: TWO NEW TV REMOTE CONTROLS ® SIGNAL TRACING PROBES IN B & W
AND COLOR SERVICING ® TRANSISTORIZED CAPACITANCE BRIDGE

Associate Member Institute of High Fidelity Mfrs., Inc.

RADIO ELECTRONICS, January, 1957. Vol. XXVILL, Ne. 1. Published monthly at Mt. Morris, 11l., by Gernsback 1'ublications, Inc. Second-elags mail privileges authorized
at Mt. Merrvis. [, Copyri xht 1956 In Cernshack I'ublications, Ine. Al #ights reserved under Universal, International and Pan-American Conyright Conventions.
SUBSCRIPTION RATE 8., S. possessions and Canada, $4.00 for one vear; $7.00 for two years; $9.00 for three years; single coples 35¢, Pan-American countries $4.50
for one year; $8.00 for n\o vea.ls $10 80 for three wvears. .All other countries $5.00 a year; $9.00 for two vears; $12.00 for three years.
SUBSCRIPTIONS: Address correspondence to Radio-Electronies, Subseription Depr., 404 N, Wesley Ave., Mt. Monis, 111, or 154 West 14 St., New York 11, N. Y. When
ordering a change please furnish an address stencil impression from a recent wrapper. Allow one month for change of address.

ERNSBACK PUBLICATIONS INC. Executive Editorial and Advertising Offices, 154 West 14th St., New York 1I, N. Y. Telephone Algonquin 5-7755. Hugo Gernshack,

Chairman of the Roard; ervcy Gernshack, President; G. Aliauo, Secretary.

BRANCH ADVERTlSING ‘OFFICES and FOREIGN AGENTS listed on page 194. =

POSTMASTER: If undeliverable, send Form 3578 to: RADIO-ELECFRONICS, 154 West 14th St., New Yok 11, N. Y. “Trademark registered U. 8. Pat. Office.
4 RADIO-ELECTRONICS
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YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

o Parts to build a modern TV set, including

all tubes plus a large screen Picture Tube
o Parts to build a powerful Superhet Receiver,

standard broadcast and short wave

o Parts to conduct many experiments and build
Continuity Checker, RF Ociilator, TV Circuits,
Audio Osciltator, TRF Receiver, Signal Generator

o A Valuable Professional Multitester

=

2. RADIO, FM AND AM

3. INDUSTRIAL ELECTRONICS
4. SOUND RECORDING AND HI FIDELITY

YOUR NATIONAL SCHOOLS TELERAMA COVURSE COVERS ALL 8 PHASES

1. TELEVISION, INCLUDING COLOR TV

é. AUTO

19 BIG KITS

YOURS TO KEEP

S. PREPARATION FOR FCC LICENSE

MATION

7. RADAR AND MICRO WAVES
€. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!

You can build a secure future for yourself if you get into Elec-
tronics NOW! Today's shortage of trained technicians creates
tremendous opportunities. National Schools Shop-Method trained
technicians are in constant and growing demand for high-pay jobs
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

Let National Schools, a Resident
Technical School for over 50 years
train you for today’s unlimited op-
portunities in electronics! Our Shop
Method trains vou to be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
TCC License without taking a special

Fully illustrated “Career” Book in
TV-Radio-Electronics. PLUS actual sample
lesson—yours at no cost, no obligation. I
CLIP COUPON NOW . .. MAIL IT TODAY

APPROVED FOR G.1. TRAINING

NATIONAL SCHOOLS

4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. '
187 N. LA SALLE ST, CHICAGO 1, ILL. ‘
IN CANADA: 811 W. HASTINGS ST., VANCOUVER, B. C.

1957

course. You can handle sales, servic-
ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY'!

EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

YOU GET EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown above

MEMBER

4000 S. FIGUEROA ST.
LOS ANGELES 37, CALIF.

— many other materials and services
— consultation privilege with our
qualified swaff, and Graduate Em-
EVERYTHING
YOU NEED for outstanding success

ployment Service.

in Electronics

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

'G!T FAST SERVICE_ MAIL NOW TO OFFICE NEAREST YOU!

NATIONAL SCHOOLS, DEPT. RG-17
OR

187 N. LA SALLE ST
CHICAGO 1, ILL '

!
!

Rush free TV-Radio "Opportunity” Book and sample ]
I tesson. No salesman will call. v
]
NAME AGE !
1 ADDRESS
cITy. ZONE STATE

www americanradiohistorv com

[0 Check if interested ONLY in Fesident School training at Las Angeles.
VETERANS Give date of Discharge
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SKITCH...on his Presto Turntable

MY CUSTOM HI-FI OUTFIT is as important to me as my
Mercedes-Benz sports car,” says Skitch Henderson,
pianist, TV musical director and audiophile. “That’s
why I chose a PRESTO turntable to spin my records. In
my many years working with radio and recording
studios I’ve never seen engineers play back records on
anything but a turntable—and it’s usually a PRESTO
turntable.

‘“My own experience backs up the conclusion of the en-
gineers: for absolutely constant turntable speed with no
annoying ‘Wow’ and ‘Flutter,” especially at critical
33% and 45 rpm speeds, for complete elimination of
motor noise and ‘rumble,” I've found nothing equals a
PRESTO turntable. It’s heavy ... it’s brilliantly machined
... it’s the only instrument on which the genuine audio-
phile should ever allow his records to be played.”

Visit the Hi-Fi Sound Salon nearvest you to verify Mr.
Henderson’s comments. Whether you currently own a con-
ventional “one-piece” phonograph—or custom components—
we think you’ll be gratified with the difference you'll hear
when you play your records through custom hi-fi components
teamed with a PRESTO turntable. Write for free brochure,
“Sisitch, on Pitch,” to Dept. NM, Presto Recording Corpora-
tion, P.O. Box 500, Paramus, N. J.

MODEL T-2 12” " Promenade” turntable
(3313 and 45) four pole motor, $49.50

MODEL T-18 12” “Pirouette’ turntable
(3344, 45 and 78 )four pole motor, $75.00;
with Hysteresis motor (Model T-18H),
$131.00

MODEL T-68 16 * Pirouette” turntable
(3314, 45 and 78) four pole motor, $99.00;
with Hysteresis motor (Model T-68H),
$170.00

WALNUT “PANDORA’ Turntable Cab-
inet by Robert W. Fuldner, $42.50

Hear the difference when you play your records on P/Rﬁs ’/7'(0 TURNTABLES

A UNITRONICS CORPORATION AFFILIATE

www americanradiohistorv.com
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Jack Dempsey

The formae world’s heavywelght boxing
champion says: "'l know the value of good
training, and believe me, for 25 years,
DeVry hocs been one of America’s out-
standing electronics training centers! The
Employment Service is ‘tops’ tool’’

THESE DEVRY TECH
GRADUATES VERIFY
WHAT DEMPSEY SAYS

NICK BARTON,
Hlinois, a DeVry
graduate, now has
his own business
and tells us he is
“literally snowed
with work.”

GEORGE D.
CROUCH, Califor-
nia, was a retail
store clerk. He took
the DeVry program,
and today is in bus-
iness for himself.

EDWARD HAHN,
lllinois. Now an elec¢-
tronics technician
with Televiso, Inc.
DeVry Tech training
helped him prepare
for his present posi-
A tion.

“If You Want to Make More Money

Full or Part Time in

TELEVISION

RADIO

ELECTRONICS
~ N DeVry Tech Has An Answer,”

SAYS JACK DEMPSEY

NO TECHNICAL EXPERIENCE NEEDED -

YOU CAN LEARN IN YOUR OWN HOME!

Great apportunities are found in Electronics—one of today’s
top fields. Good jobs in modern plants, TV — Radio studios,
offices and laboratories await trained men who can build,
install, operate and service Electronic equipment. And equally
exciting are the possibilities for starting your own servicing
shop. The coupon below will bring you full details — Free!
HERE'S HOW TO GET STARTED!

You can get Television-Radio-Electronics training right in your
own home. You dan’t need previous technical experience,
advanced education, or exceptional ‘‘aptitude.”” And the
training DeVry Tech provides is “tops.”” What's more, DeVry
helps you get started toward a joh, or a servicing shop of
your own!

TOO GOOD TO BE TRUE?
Not at all! Our files show that many men—high school grad-
vates, truck drivers, store clerks, unskilled workers—now have
the better jobs they wanted because of their DeVry diplomas.
Age is no barrier — DeVry trains men 17 — 55.

TWO GREAT TRAINING CENTERS —

CHICAGO and TORONTO
If you can come to either of DeVry's training centers—Chicago
or Toronto — you can prepare under the close guidance of
friendly, experienced instructors. You can use valuable equip-
ment similar to that found in the field. Write today for com-
plete information.

A SAMPLE LESSON IS YOURS

FREE!

See for yourself how DeVry trains you for
real opportunities in Electronics,We'll also
give you a free copy of an interesting
bocklet, “‘Electronics and YOU.”

ARE YOU OF
DRAFT AGE?

We have valuable informa-
tion for every man of draft
age; so if you are subject to
military service, be sure to
check the coupon.

%m roms IR

DeVry Technical Institute

[x&  Accredited Member of
| National Home Study Council

hﬁl@éﬁ

‘Please Print

CHICAGO 41, ILLINOIS

FORMERLY

DeFOREST'S TRAINING, INC. &= Falotl

JANUARY, 1957

Street

City

4141 Belmon? Ave., Chicago 41, Ill.,

P

EARN AS YOU LEARN—by serv-
icing radio and TV sets at home
before you complete the training.

LIVE-WIRE EMPLOY MENT SERV-
ICE — puts you in touch with
job opportunities—even helps
you establish a service shop of
your own.

BUILD TEST EQUIPMENT—You
assemble your own high quality
test equipment to help you earn
money servicing Radio and TV
sets in your spare time.

Dept. RE-1-N

Please give me a FREE Sample Lesson and your booklet, *‘Electronics and
{ You-

Age. ..

-Apt.

- . .Zone . .State . .
[ Check here |f svb|ec| to mllnary teaining.

DeVry's Canadian Training Center is located at
580 Roselawn Avenve, Toronto 12, Ontario
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Answers Independent Service Dealers’
Questions About “Captive Service”

What is ‘‘Captive Service’'?

1¢ is the repair work done by service companies
owned by set manufacturers — companies estab-
lished by them o handle the profitable TV and
radio set maintenance on receivers of their own
manufacturz — work that otherwise would be
handled by Independent Service Dealers.

Will “Captive Service’ affect

my volume of business as an

Independent Service Dealer?
A conservative estimate by service association
spokesmen indicates that in 1957 Captive Service

Companies could do close to $250,000,000 worth
of TV and radio repair work.

Does Raytheon compete with me through

a “Captive Service”’ organization?
No, indeed! Raytheon does not have a captive TV-
Radio service organization — does not now manu-
facture TV or radio receivers.
Raytheon believes service is your business
— serving you is Raytheon's,

How can | compete with the
“Captive Service' organizations
of big national companies?

Raytheon helps you do this. If you can qualify as a
RAYTHEON Bonded ELECTRONIC TECHNI-
CIAN, your service and parts guarantee is backed
by a bond — a bond issued through Continental
Casualty Company, one of the country’s largest in-
surance companies. Here is real prestige for you.
What’s more, your work on all makes and models
of sets is bonded.

“‘Y'ﬂl Ry
t . Gy

Will becoming a Raytheon Bonded
Dealer mean I'll lose my “independence”?

Not at all. You become one of a group of TV-
radio technicians known from coast-tc-coast as the
best in the business, yet you retain your own *‘in-
dependence.” The Raytheon Bonded Program is
nothing new. It’s a proven program Raytheon has
provided for more than 11 years — that has suc-
cessfully helped build premium customer business
for Independent ““Bonded’ Service Dealers. It's
Raytheon’s investment in your future,

How does being a Raytheon Bonded
Dealer help me compete with
“Captive Service’’ companies?
(1) Your TV-radio repair service is nationally ad-

vertised by Raytheon in TV Guide Magazine.

(2) Western Union ‘‘Operator 25" is retained in
23,000 cities and towns by Raytheon to send
customers to Raytheon Bonded Dealers.

(3) Youare bonded to service all makes and models
of sets — a big advantage.

Will | have other advantages over
“Captive Service' organizations?

Yes, you'll be using Raytheon TV and Radio Tubes.
They are perfect for your replacement work be-
cause Raytheon Tubes are designed to give quality
performance in all Television and Radio sets.

How do | gét the whole story
on the Raytheon Bonded Program?

Ask your nearest Raytheon Sponsoring Bonded
Tube Distributor.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton, Mass. * Chicago, lll. = Atlanta, Ga. « Los Angeles, Calif.

all these

Raytheon mqke;% Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

emiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. ) .
o H : b ’ Excellence in Eleclionécs

8 RADIO-ELECTRONICS
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A SENSATIONAL NEW OFFER FROM THE COLUMBIA (i») RECORD CLUB

TCHAIKOVER Y .

- NUTCRACKER SUITE
THE SIIEPING BEAUTY BALLET

9 &4‘« "‘
HILADELPHIA UKCHB“A
TRGGENE ORMADY. Condeco

b

MY FAIR LADY
s frose bhe Brordioy Phoducton
PERCY FAITH

aen

WALT DISNEY’S
MAGIC KINGDOM

ES! You may have, FREE, ANY 3 of these best-selling

12” Columbia @ records. We make this unique offer
to introduce you to the money-saving program of the
Columbia @ Record Club . . . a program that selects for
you each month the greatest works in every field of
music—performed by the world's finest artists and bril-
tiantly reproduced on Columbia @ records.

HOW THE CLUB OPERATES
To enjoy the benefits of the Ciub’s program and to
receive your 3 records free—mail the coupon, ingicating
which of the four Club divisions best suits your musicai
taste: Classical; Jazz; Listenlng and Dancing; Broadway,
Movies, Television and Musical Comedies.

Each month you will receive free the Club Magazine
which describes the current selections in all four divi-
sions. You may accept or reject the monthly selection
tor your division. You may also take records from the
other Club divisions. This unique advantage assures you

the widest possible choice of recorded entertainment. '

Or you may tell us to send you NO record in any month.
Your only obligation is to accept as few as 4 selections
from the almost 100 that will be offered during the next
12 months, and you may cancel membership at any time
thereafter. The records you want are mailed and billed
to you at only $3.98 (original cast Broadway Shows some-
what higher) plus a small mailing charge.

FREE BONUS RECORDS GIVEN REGULARLY
The 3 records sent to you now represent an “'advance’
of the Club’s bonus system—given to you at once. After
you have fulfilled your membership obligation by pur-
chasing four records, you will receive an additional free
Bonus record of your choice for every two additional
Club selections you accept. Bonus records are superb
12 Columbia @ records—the very best of the world-
famous Columbia @ catalog—just like those shown here.
Because you are given a Columbia @ record free for each
two records you purchase from the Club, your membership
provides the best buy in records—anywhere.

Indicate on the coupon which 3 records you want
free, and the division you prefer. Then mail the coupon
at once. You must be delighted with membership or you
may cancel without obligation by returning the free
records within 10 days.

COLUMBIA (I RECORD CLUB

165 West 46th Street, New York 36, N. Y.

JANUARY, 1957

CONCERT BY THE SEA
= ERROLL GARNER

SONGS FROM

BRAHMS: DOUBLE CONCERTO
ISAAC STERN LEONARD ROSE ‘
BRUNO WALTER ==

COLUMBIA @ RECORD CLUSB,

Dept. 684, 165 West 46th St.,

New York 36, N. Y.

Please send me as my FREE gitt the 3 records indi-
cated here: (Select the records you want by checking
the 3 boxes in the list at the right)

. .and enroll me in the following Division of the Club:

(check one box only)
[ Classical

{J Broadway, Movies, Television
and Musical Comedies

O Listening and Dancing
0 Jazz

Each month you will send me the Columbia ( Record
Club Magazine which describes the records offered in
all four Club divisions. T have the privilege of accept~
ing the monthly selection in the division checked above.
or any other selection described. or none at all. My
only obligation is to accept a minimum of four records
in the next 12 months at the regular list price plus a
small mailing charge. After accepting 4 records, I will
receive a free Bonus record for every two additional
records I purchase. If not delighted with membership,
I may cancel within 10 days by returning all records.

Name
(Please Print)

Address.

CitYas o

CANADA Przces slzghtly Ingher N

i

ﬁ\)
® “Columbio” @), ® warco: 205

— == —— — = ~MAIL ENTIRE COUPON NOW!=———— ——— .

Tnee... Any

OF THESE SUPERB HIGH-FIDELITY

3

If you join the Columbia Record Club now —and agreé
to accept as few as 4 selections during the coming 12 months

IN BLUE

LEVANT PLAYS GERSHWIN
RHAPSODY B

Y i
AN AMERICAN IN PARIS ’

CONCERTO IN F ¥

4 MAGNIFCENT ADVENTUIE I HiGH FOBITY SOUND

scheherazade

rimsky-korsakov

THE PHILADELPHIA ORCHESTRA,
EUGENE ORMANDY, CONDUCTOR

A

CHECK THE 3 RECORDS YOU WANT:

0O Tchaikovsky :
Nuteracker Suite;
The Sleeping
Beauty Ballet

Philadelphia Orches-

tra, Ormandy, cond.

O Day Dreams

Doris Day sings 12
popular songs—includ-
ing Sometimes I'm
Happy, You Go To My
Head, etc.

7 King of Swing: Vol, 1

Benny Goodman and
Original Orch., Trio
Quartet. Ridin* High,

Moonglow—9 more.

O My Fair Lady

Percy Faith and his
Orchestra play music
from this hit show.

{0 Brahms: Double
Concerto: Variations
on a Theme by Haydn;
Tragic Overture

Stern, violin; Rose,

‘cello; N. Y. Philhar-

monic, Walter, cond.

[J Songs from Walt

Disney’s Magic Kingdom
12 happy songs from
famous Disney films.

.1 ~ ’Ia
’,J"‘ 5»:‘.«_g
KOSTELANETZ B !

e

Colambia {
R

O Concert by the Sea

Erroll Garner — re=
corded in an actual
performance at Car-
mel. Calif. —playing 1t
numbers — Red Top,
Where or When, etc.

O Levant Plays
Gershwin

3 works—Rhapsody In

Blue; Concerto In F;

An American in Paris.

{0 The Voice

Frank Sinatra in 12
songs that first made
him famous — Lover,
Fools Rush In, etc.

7 Rimsky- Korsakov:

Scheherazade
Philadelphia Orch.,
Ormandy, conductor. N
superb performance of
this exotic score.

J Music of ferome ICern
Andre Kostélanetz and
his Orchestra play 20
Kern favorites.

[J tazz: Red Hot & Cool
Dave Brubeck Quartet
In Love Walked In,
The Duke—5 more.

Address 11-13 Soho St., Toronto 2B
If you wish to have this membership eredited

to an established Columbia Records dealer, Dealer's
authorized to accept subscriptions, please fill
in the dealer’s name and address also. Dealer’s

[\ [], [ SRS L

Address...

453‘
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de FOREST COMMEMORATION
on the b0th anniversary of the inven-
tion of the three-element vacuum tube
was made Nov. 12, 1956, at 229 Fourth
Ave.,, New York City, scene of the de
Forest laboratory in 1906. In honor of
the oceasion a plaque (see photo) was
dedicated by the de Forest Pioneers.
The ceremonies were presided over
by Rear Admiral Ellery W. Stone,
president of the de Forest Pioneers

FOREST

BHIS BUILOING STAMDS ONW IWE SITE Of Tht OLO
PARKEE SUILDING Di51ROVED BY FiRT (N 1408
% WIS SMALL LABORATORY O% THE TOF FLOOR
OFf THAT SYUILDING Da ‘LEE e FORISY (N
QCIOBIR, 1206 INVINTED THE GRID AUDION OR
THREE ELECTAODI VACRUM TUSE ON WHICH
OUR FLiICTRONMIC (XA HAS SEEN TOUMDED.

LErE o

ot FOREST PIONEERS

NOVEMBES 17 1958

and of the American Cable & Radio |
Corp. Brig. Gen. David Sarnoff, RCA
board chairman, spoke at the dedication.
Scheduled to speak and unveil the
plaque, Fleet Admiral William F.
Halsey (Ret.), board chairman of All
America Cables & Radio, Inc.,, was un-
able to attend and his speech was read.
The program closed with a talk by Dr.
Lee de Forest.

PRICE OF TRANSISTORS will drop
to that of vacuum tubes by 1961 and
their use in television receivers and
other electronic equipment will be equal
to vacuum tubes by 1963. Speaking at
a meeting of the Institute of Radio
Engineers, Dr. William Shockley, father
of the transistor, made this prediction,
adding the two-year lag would be due
to technical design changes.

Joining Dr. Shockley in predicting
the future was Dr. W. R. G. Baker,
vice president of G-E and president of
the Radio-Electronics-Television Manu-
facturers Association, who predicted
that transistorized, truly portable tele-
vision sets will be on the market within
two years. At a joint meeting of the
IRE and RETMA, Dr. Baker, in a
report delivered for him, said that hold-

(Continued on page 14)
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to Pass

Let us send You N

o FREE -

the entire story on How to
PASS Your FCC Commercial
License Exams.

How

Tells where to take FCC examinations,
approved way to prepare for FCC ex-
aminations, positive method of check-
ing your knowledge before taking the
examination.

To Train You
Until You Receive

WE GUARANTEE
YOUR FCC LICENSE

If you fail to pass your Commercial License exams after completing our
course, we guarantee to continue your training, without additional cost of
any kind, until you successfully obtain your Commercial License.

Cleveland Institute Training Results in

success with commercial FCC examinations . . . easily . . . and quickly.

every month our trainees get jobs like these:

Irving Laing:
‘You cover topics that were noé pr1g-

Boyd Daugherty:

“‘1 recently secured a po-
Test Engineer

sition  as sented by the Navy at th . 3
with Melpar, Inc sub- School . . . Your course has heiped
stantlal salary incCrease greatly to get my 2nd class FCC
was involved. My Cleve- ticket. 1 am mow a radio and T.V.
land Institute training englneer at WTVS and WDTR in De-
playved a major role In troit. Michlgan.

Irving L. Laing
15887 Robson
Detroit 27, Michigan

qualifying me for this po-
sitlon, *
Boyd Daugherty
105 Goodwlin Ct.. Abt. C
Falls Chureh, Va.

TOP GRADE EMPLOYERS LIKE THESE LOOK )

BENDIX RADIO:

"'"We shall look forward to receiving completed applica-
tions from your students.'’

PHILCO:
""We have employed a great number of well qualified
electronics personnel who were graduates of Cleveland
Institute. '

WESTINGHOUSE:

‘“We would appreciate your listing our current openings
in your monthly Job Opportunities.”’

RADIO-ELECTRONICS
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Operator

“ormarer License Exams

An FCC License can be your
Guarantee of Success in Electronics

here’s proof...

Name and Address License Time

Walter Eggers, Pacific Grove ist 12 weeks mk'm%

Paul Reichert, West Salem, Ohio 2nd 10 weeks one‘\_'\cense ‘

Harold Phipps, La Porte, Indiana Ist 28 weeks feo alion CND 8

John H. Johnson, Boise City, Okla. 2nd 12 weeks Intor™ INSTITUTE /
James Faint, Johnstown, Pa. Ist 26 weeks (I

;sdmp\e\ B
I lesson —"

MASTER COURSE

Bob Thompson:
In a year and a half. he recelved his first
class’ FOC License. He is continuing his
tratnlng  with Cleveland Iustltute. His

‘(_ goal is much higher than hls present po-
Oy sition with Eastern Airlines. so he is
-y adding technical ‘‘know-how’ to lis

practical exnbevience.

Accredited by National Home Study Council

Bob Thompson

2935 Ironwood Drive l

Nashville 14, Tennessee |
James Glen: Cleveland Institute of Radio Electronics |

m:ﬁrr'y'2:'391%'}2‘213?'zi-:ec\;z;avso? o Desk RE-98, 4900 Euclid Ave., Cleveland 3, O. I

e B .

months a r

(Coursegamilere (vEd il S fnatic s Please send Free Booklets prepared to help me |

abnaining flmobile: gnoinloie el get ahead in Electronics. | have had training or |

%3’3351&‘36]5'7{1 e experience in Electronics as indicated below: |
Tacoma, ashington D M||ifory D Broodcosting “'
3 Radio-TV Servicing [[] Home Experimenting !
T0 CLEVELAN | ] Manufacturing [ Telephone Company |
AND INSTITUTE | [ Amoteur Radio [ Other }

Aerojet-General Goodyear Atomic Corp. ! i 8
American Ai[""ﬁs IBM l In what kind of work are you In what branch of Electronics |

American Telephone & International Telephone ] i ?

Telegraph Co. & Telegraph Co. now eng(’ged? are you interested? I
Bendix Radio Mohawk Airlines 1 |
Braniff Airways Motorola )

(B:urrgfu?h;.cl.orp. Ntlnr'rh American Aviation, l 1
apital Airlines nc. 3 Age

Continental Air Lines, Inc. Northwest Airlines ‘ Name_ T ¢ :l
Convair X Philco l

General Electric RCA | Address ¥
Glenn L. Martin Co. Ryan Aeronautical Co. 1 = s I

City . Zone. tate___
*PL 1

us many others I Spegial Tuition Rates to Members of Armed Forces |
e -

—r
=1

JANUARY, 1957
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1 the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-point accuracy of antenna direction.

2 a hetter picture on more stations

CDR Rotors add to the pieasure of TV viewing because
they line up the antenna perfectly with the transmitted

TV signa! giving a BETTER picture . . . and making it
possible to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere in the nation. Quality

and engineering you know you can count on.

4  pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on leading TV stations is
working for YOU . . . pre-selling your customers.

5 the complete line

a model for every need . .. for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . . . the right CDR Rotor for the right job.

N R’
SOUTH PLAINFIELD. N U w CLEVELAND 13, OHIO

12 RADIO-ELECTRONICS
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More and more independent service-dealers
are strengthening their competitive position by
broadening their activities. They are adding to
radio and television service: Marine, mobile and
citizen radio . . . sound systems . . . industrial
equipment . . . special electronic devices . . . etc.

These forward-looking independent service-
dealers are discovering expanded lines of CBS in-
dustrial tubes and semiconductors ready to help

for the expanding
independent service-dealer

them in their profitable new fields. New PA-5
and PA-17 reference guides describe respec-
tively over 200 CBS industrial receiving, power
and special-purpose tubes . .. and a wide line
of CBS crystal diodes, transistors and silicon
power rectifiers.

Both guides are free . . . from CBS Tube
distributors or direct. Just ask for Bulletins

PA-5 and PA-17.

tubes . semiconductors

Reliable products through Advanced-Engineering

JANUARY, 1957

CBS-HYTRON

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

www americanradiohistorv com
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H. H. Scott Model 310-B FM Tuner $159.95
{Mahagany Cose $19.95)

Other H. H. Scott tuners from $119.95. All prices slightly
higher West of Rockies. All tuners meet FCC radiation
specifications

Exclusive wide band design ...

new silver sensitive fronf end . ..

Most Sensitive . . . Selective
FM Tuner Ever Made!

High Fidelity Magazine says:
“The 310 seems as close lo perfeclion as
is praclical at this time”.

One look at all the features . . . one listen
to the superlative sound . . . and you'll
agree!

Wide band circuit design, heavy silver
plating in the RF section, and three stages
of full limiting make possible noise-free
reception of even the weakest stations. Three
IF stages insure maximum selectivity with
virtual elimination of adjacent and co-
channel interference.

dhkkk k¥

*

*

*

*

*

*

*

*

*

*

4

*

*

* H. H. Scott, Inc.

* 385 Putnam Avenue, Cambridge, Mass.
* Export Dept: Telesco International Corp.
; 270 Park Avenue, New York 17, N.' Y,

*
Frdede dede oA e de sk e sk e ok ek sk gk ek e s ko e sk ok ek ek ok ok koo Aok ok
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Silver Sensitive Front End
Makes Distant Stations
Sound Close By!

H. H. Scott never compromises on design.
The front-end pictured above is a good
exomple. Silver is one of the best con-
ductors known, yvet only H. H. Scott
heovily silver-plates their cascode RF
section for maximum_ gain and most
reliable performance. This Scott exclusive
assures a sensitivity of 2 microvolts
throughout the entire FM Band.

| of getting enough power

Look at these many features and
specifications that defy obsolescense:

» Sensitivity 2 microvolts on 300 ohm antenna
terminals for 20 db of quieting (equivalent to 1
microvolt with matched 75 ohm antenna)

¢ Planetary drivetuning * Logging Scale

* Dynaural Interstation Noise Suppressor cuts out
FM roar between stations * Illuminated Signal
Strength and tuning meter ¢ Separate tape
recorder and multiplex outputs * 2V db capture
ratio permits virtually noise free reception of
statlons only slightly stronger than interference on
the same channel « Easily panel mounted, matches
all H. H. Scott amplifiers ¢ Dimensions in
mahogany case 13% x 5 x 9%.

S e e o e e de A de e o e e dede Aok Aok ek ek

*

Mail Now For New Catalog 3
*
*************************:
*

Rush me your new catalog E-1 and com- *
plete technical specifications on the new :
H. H. Scott line for *57". *
*

NAME *
*

*

ADDRESS *
*

cry, STATE :
*

*

Yok
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NEWS BRIEFS (Continued from poge 10,

ing up commercial production of tran-
sistorized TV receivers is the problem
from the
battery-operated transistors to obtain
full-contrast pictures.

COLOR TV TAPE RECORDING is
at a point considerably short of perfec-
tion. The first public demonstration of
a color TV program recorded on mag-
netic tape given over WRCA-TV, New
York, recently, indicated the huge
potential of this process. The broad-
cast was an experiment and was adver-
tised as such. TV critics stated there
was a discernible flicker in parts of the
show, and colors lacked their customary
vividness. On the credit side, the colors
had good stability and did not blur. The
demonstration was brief, lasting approx-
imately 2 minutes,

NOBEL PRIZE IN PHYSICS for 1956
has been awarded to Dr. William Shock-
ley of the Shockley Semiconductor Labs
of Beckman Instruments, Dr. Walter
H. Brattain of Bell Labs’ Physical Re-
search Department and Dr. John Bar-
deen of the University of Illinois. The
Swedish Royal Academy of Sciences
announced the award on Nov. 1, 1956,
stating that it was given for “investi-
gations on semiconductors and the dis-
covery of the transistor effect.” At the
time of their invention and development
of the transistor, the three men were
with Bell Laboratories.

]

Winners of the 1956
Physics: Left to right, Dr. William
Shockley, Dr. Walter H. Brattain, Dr.
John Bardeen.

Nobel Prize in

Drs. Shockley and Brattain are con-
sidered co-inventors of the transistor;
Dr. Bardeen did basic physical research
leading to the transistor’s development.
Each of the three winners (see photo)
received a gold medal and a share of the
$38,633 prize money. The prize-winning
development was made by the three
scientists eight years ago.

TRANSISTOR REPLACEMENT in
portable radios and other electronic
equipment may never be necessary if
they are used within the limits set by
the manufacturer. Speaking to a tran-
sistor reliability symposium, sponsored
by a Department of Defense advisory
group, C. H. Zierdt, Jr., engineering
consultant in G-E’s Semiconductors
Products Dept., reported that life tests
started in 1954 on transistors picked
at random from regular manufacturing
lots show no failures after 18,000 work-
ing hours at full output. This is equal

RADIO-ELECTRONICS
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ROH

Give what the buyer
WANTS

HOT
DIPPED

GALVANIZED

UNEQUALLED
DESIGN!

LIFETIME
OF .

DEPENDABLE
PERFORMANCE SRR

These 3 BIG sales features are ROHN Ex-
clusives... features that have been proved
positively. Sell—recommend—install ROHN
...the world’s largest manufacturer of this
type of tower...you have the BEST by far!

ROHN Manufacturing Co.

116 Limestone, Bellevue Peoriq, lllinois Ph: 4-9156

MAIL THIS COUPON FOR FREE LITERATURE

Rohn Manufacturing Company
116 Limestane, Bellevue
Peoria, lllinois
Gentlemen: Please rush me complete details on
the full line of Rohn Towers and Accessories.

Firm___ S —
Name. e _Title_ =
Address_ e —— e

City s State.

JANUARY, 1957

WWW americanrad

“Magic
Triangle
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the world’'s most
widely used
fine microphones

PROVIDE
¢ 419% higher output!

NEWS BRIEFS (Continuved)

to maximum load on the units 8 hours a
day for 6 years. He stated further that
it is now impossible to tell if the tran-
sistors will ever fail because they look
and act like new transistors.

| Calendar of Events

Fifth Annual Canadian Audio Show, Jan.
I 10-12, Windsor Hotel, Montreal, Canada.
Minneapolis High Fidelity Music Show,
Jan. 11-13, Dyekmann Hotel, Minneapolis,
Minn.
Third National Symposium on Reliahility
and Quality Control in Electronies. Jan.
14-16, Hotel Statler. Washington, D. C.
Very Low Frequency Symposium, Jan.
23-25, NBS Laboratories. Boulder. Colo.
Detroit High Fidelity Music Show, Fecb.
1 Statler Hotel, Detroit, Mich.
Los Angeles High Fidelity Show, Feb.
6-9, Ambassador Hotel. Los Angeles. The
West Coast Convention of the Audio En-
gineering Society will be held in conjunc-
tion with the Show, Feb. 7-8.
1957 Transistor and Solid State Circuits
Conference. Feb. 14-15. University of
Pennsylvania, Philadelphia, Pa.
San Francisco High Fidelity Show, Feb.
15-18, Hotel Whitcomb, San Francisco,

Calif.

Cleveland High Fidelity Music Show,
Feb. 22-24, Hollenden Hotel, Cleveland,
Note: The Milwaukee High Fidelity Music
Show reported here last month as sched-
uled for January has been canceled be-
cause of lack of available facilities. Dates
of the Minnespolis Hi-Fi Show were
changed from Jan. 18 20 to those listed
above.

® The perfect microphone
choice for use with low-
gain P. A. systems and
tape recorders... in addi-
tion to their famed usage
in finest quality public
address systems.

FCC COOLS ELECTRONIC COOK-
ER in the 915-mc¢ range. The General
Electric bid for authority to operate
its proposed electronic cooker in that
portion of the spectrum received what
appears to be a setback when the FCC
recently announced that it will review
all service allocations above 890 mec.
An FCC spokesman said that while
there is no law prohibiting the commis-
sion from assigning a frequency in this
range to G-E or anyone else for elec-

. tronic-oven purposes now, it is unlikely
Y » that it would be done while the subject
Ry € > ‘is under general investigation.
i & B |  The FCC assigned this portion of the

| spectrum to industrial, scientific and
medical services in 1947, with telephone
communications given a secondary right
to share the band. Industrial users
showed little interest in the band but
telephone companies moved in on an
extensive scale. Thus, when in March,
1955, G-E petitioned the FCC to estab-
lish standards for industrial opera-
tions on the 915-mc band, the telephone
users claimed squatters rights and
demanded that the 890-940-mc¢ band
be assigned exclusively to communica-
| tions.

The unidirectiona! dynamic Unidynes are
now more than ever your best choice in
those installations where feedback is a
problem, and for all fine-quality public
address, theatre-stage sound systems,
magnetic recording and remote broad-
casting-—where critical standards call for
the finest-quality microphone operation.

Another example of the continuous
creativity of the Shure Research and
Development Laboratories.

55S Unidyne List Price $7950
556S Broadcast Unidyne

List Price $12000
IN ELECTRONICS SINCE 1925

T Mot of Dl

SHURE BROTHERS, INC.

Microphones ~ Electronic Components
212 HARTREY AVENUE « EVANSTON, ILLINOIS

TWO NEW TV STATIONS have gone
on the air since our last report:
KGW-TV, Portland, Ore. ... 8
WHYY-TV, Philadelphia, Pa. 35
WHYY-TV is the 23d noncommercial
outlet and the 6th uhf of this group.

The following TV stations have

| changed their call letters: WINO-TV,
Palm Beach, Fla., channel 5, to WPTV;
WPTYV, Ashland, Ky., channel 59, to
WALN-TV,

The total of TV stations now operat-
ing in the U. 8. and its territories is
491 (394 vhf, 96 uhf), including 23 non-
commercial of which 6 are uhf. END

16 RADIO-ELECTRONICS
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ALLIED’'S 1957

value=-packed 356-page
CATALOG

the only COMPLETE catalog

“
for everything in electronics
4
(Vonddli Mot Conplote Streks
o Latest Hi-Fi Systems and Components
® Super-Value KNIGHT-KITS o P. A,
Systems and Accessories ® Recorders and
Supplies @ TV Tubes, Antennas, Acces-
sories ® Amateur Receivers, Transmitters,
Station Gear ® Test and Lab Instruments
® Specialized Industrial Electronic Equip-
ment @ Huge Listings of Parts, Tubes,
Transistors, Tools and Books...
e
e
L
i.
i
F 2 Pt
# 1 E“‘::':‘:n
Get ALLIED’s 1957 Catalog—it’s
complete, up-to-date— 356 pages packed
with the world’s largest selection
’ of quality electronic equipment
FEATURING ey Gl dupmeneafiomE-E
. money-saving prices. Get every buying advantage
SUPER-VALUE knight-kits: Finest electronic ; :
equipment, AnmaREY e vinr s Wt fokmr = Test at ALLIED: fastest shipment, expert personal help,
Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction. ..
kits. Easiest to build and you SAVE MORE.
e EVERYTHING IN HI-FI: World’s largest selection send for the leading
of quality Hi-Fi components and complete music 3 .|
systems—available for immediate shipment from electronic supply guide
stock. Own the best in Hi-Fi for less!
! LB _______§ 3}
ALLIED RADIO CORP., Dept. 2-A-7
EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, Ill.
to 18 months to pay. Available on orders over $45. I '
Fast handling—no red tape. [ Send FREE 356-Page 1957 aLLIED Catalog

Om%ﬂw IName..... o g e ol o N R l
ALLIED RADIO IAddress ........................................ l

World's Largest Electronic Supply House I ST A AN GOW, el ¥, .= shal o Zone. .. .State.......

JANUARY, 1957 17
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1. Do you wish to extend your experience
in electronics systems?

2.Would you like to instruct others in
advanced fire control systems and labora-
tory techniques?

3.Would you like to handle a responsible
position representing a leading electronics

f O W organization?
I I I 4.Do you believe that you can accurately

relate your findings and studies in tech-
nical language?

: c 5. Are you interested in such devices as an-
A N YO U alog computers, digital computers, power
P supplies, transmitters, receivers, and mi-

i crowave antennas?

6.Do you enjoy working with people?

g AN SWE R If you can answer “yes” to four of the

above questions and have an Electrical
Engineering or Physics degree, chances

are that you can qualify for one of the
“Y E S?’, several engineering positions in the
°® Hughes Field Engineering department.

In addition to giving you well-rounded
experience in electronic systems and con-
trols, Hughes offcrs you training at full
salary, moving and travel allowances, per
diem expenses, and many other benefits.
For further information write Mr. W. A,
Barnes at the address below.

RESEARCH AND DEVELOPMENT LABORATORIES
SCIENTIFIC STAFF RELATIONS
Hughes Aircraft Company, Culver City, Calif,

18 RADIO-ELECTRONICS
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You Can Train at Home for Good Pay Jobs in

RADIO-TELEVISION

Add to Your Income Sturtm Soon
Make $10-515 o Week Extra
Fixing Sets inYour SpareTime

Soon after enrolling, many N.R.I. students
start earning extra money fixing neighbors’
radio sets. Many earn enough extra to pay
entire cost of course and provide capital to
start their own full time Radio-TV business
after getting N.R.I. Diploma. If you want a
job with a future, find out how you can train
. at home for Radio-Television. Mail Postage
. Free postcard for Sample Lesson. See how
practical it is to learn at home. Get 64-Page
Catalog, too. See equipment you get, out-
lines of courses, facts about opportunities in
this growing field. Prices of N.R.I. Courses

o,

'I, =&

are low, terms easy.

N.R.l. Training leads to good pay jobs like these. BROADCASTING:
Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and
Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radias, Hi-Fi.
SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN-
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service
Dispatcher, Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans-
mittar Design Technician .. . AND MANY OTHERS.

N.R.l. TRAINED THESE MEN

Thanks N.R.}. for Good Start Quit Jobto Start Business
“Right now I am doing “I decided to quit my
spare-time repairs on job and do TV work full

Radios and Television. time. I g)ve m)lll work
Going into full time and gm SIOETE nght

- financiall
servicing scon.” C. HIG- - KLINE,
GINS, Waltham, Mass. 4~4-g Ohio

with Station WHPE N.R.l. Started His Way up

“I operated a successful “] was a cab driver earn-
Radio repair shop. Then ing $35 a week. Then I
I got a job with WPAQ enrolled with N.R. L.

and now I am an engi- N ; ; v
" ow testerwith TV mak-
neer for WHPE.” VAN er.”]. H. SHEPHERD,

W. WORKMAN, High g
Point, N. C. Bloomington, Ind.

-

mcmnatl.

Engineer

3
M
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o == == == == ea CUT OUT AND MAIL CARD NOW

Fast Growing Industry Offers Good Pay, Security, Bright Future

Training PLUSOPPORTUNITY is theideal com-
bination for success. Today’s OPPORTUNITY
field is Radio-Television. Over 125 million home
Radios plus 30 million sets in cars and 40,000,000
Television sets mean big money, opportumty for
trained Radio-Television Technicians. More than
4,000 Radio and TV Broadeasting stations offer
mterestmg and important positions for techni-
cians, operators. Color Television, portable TV
sets, Hi-Fi, other developments assure future
growth. Radio, Television are both growing. Need
. for trained technicians is increasing!

Find Out What Oldest and Largest Home
Study Radio-Television School Offers You

Since 1914—for more than 40 years—N.R.I. has been training
ambitious men at home in spare time for Radio-TV. Thousands of
successful graduates say N.R.I.’s 50-50 training method is a fast,
easy, effective way to higher earnings, desirable jobs. Carefully
planned experiments and practice with equipment supplied free of
extra charge, bring basic principles, techniques to life right in your
own home. Find out what dependable training can do for you.

You Learn by Doing—Get Practical
Experience with Kits N.R.l. Sends

Nothing takes the place of practical experience.
As part of N.R.I. Servicing Course you build
AC-DC Radio Receiver anc¢ Vacuum Tube Volt-
meter shown below. Use them to make tests,
conduct experi-
ments, get practical
ex‘.)erience. All
equipment yours to
ecp.

-l
J. E. SMITH
Founder

N@See Other Slde“@

SAMPLE LESSON o v neeoce:
AND CATAI.OG

This card entitles you to Actual Lesson on Servicing, shows
how you learn Radio-Television at home. You'll also receive
64-Page Catalog.

NATIONAL RADIO INSTITUTE, Dept. F
Washington 9, D. C.

Please mail me the FREE sample lesson and 64-Page
Catalog. (No Salesman will call.)

Name . =7 . ... Age .
Address..... ... . T WA
City ... I Zone..__. State. . ... ...

Approved Member, National Home Study Council
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YOU BUILD

Practice Servici

Broadcasting Transmitter

As part of N.R.I. Communications Course
you build this low power Transmitter,
learn commercial broadcasting operators’
methods, procedures. Train for your FCC
Commercial Operator’s License.

N.R.I. Servicing

modern receiver.
Learn-by-doing.

ng-Commuicqtio

YOU BUILD AC-DC
Superhet Receiver

needed parts. By introducing defects
you get actual servicing experience
practicing with this

i

Course includes all

with Kits of Parts N.R.l. Sends

| You build this Signal Generator.
. Learn how to compensate high fre-
| quency amplifiers, practice aligning
| typical I.LF. amplifiers in receiver
circuits.
Make tests,
conduct ex-
periments.

Radio-Television

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory
you learn from
N.R.I.’s easy-to-
understand texts.

s

Can Give You

a Good Job with a Future

N.R.l. Graduates do Important Work

— Get Important Pay

with Station

“I am Chief Engineer of
Station KGCU in Mandan,
N. D. I also have my own
spare time business serv-
icing high frequency, two-
way communications sys-
tems.” R. BARNETT, Bis-
marck, N. D

< See

Pald for Instruments
out of Earnings

“I am doing very well in
spare time TV and Radio.
Sometimes have three TV
jobs waiting and also fix
car Radios for garages. I
paid for instruments out of
earnings.”’ G. F. SEAMAN,
New York, N. Y.

Has Own Rcdl-TV
Business

“We have an appliance
store with our Radio and
TV servicing and get TV
repairs. During my Army
service, N.R.I. training
helped get me a top rated
job.” W. M. WEIDNER,
Fairfax, S. D.

Other Side =1

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE
16th and U Sts., N. W.

Washington 9,

D. c.

Here is a line of work that people respect-—a vocation where you
can advance, win a place for yourself, earn good pay and gain
much personal satisfaction in what you are able to do. And you
can learn at home in your spare time. Smart fellows everywhere
are using their spare time to develop new knowledge, new skills.
They know it is the trained man who gets ahead, gets the better
job, drives the better car, is respected for what he knows and can do.

Be a Skilled Technician

The technical man is looked up to. He should be. He does important
work, gets good pay for it. Radio-Television offers that kind of
work. There are more than 40 million Televisions, 150 million home
and auto Radios. Millions more are sold each year. There are
splendid opportunities for the man well trained in Radio-Television
Servicing or Broadcasting. Micro-Wave Relay, Aviation and-Police
Radio, Two-Way Communications for buses, taxis, trucks, etec. are
expanding-—making more jobs, greater opportunity.

You Can Train in Spare Time

Keep your job until you’re ready for a better one. Learn at home.
N.R.I. Courses are planned for men who can study only during
spare time. You get many kits to build equipment, get practical
experience. You work on circuits common to both Radio and TV.
Equipment you build ““brings to life’’ things you learn in N.R.L.’s
easy-to-understand texts. Experienced N.R.I. instructors, techni-
cians, specialists devote full time to making sure you get the best
and simplest Radio-TV training. Train as fast or as slow as you like.

Tested Way To Better Pay

N.R.I. Training is practical, thorough. You get the benefit ot
N.R.I.’s 40 years experience training men for success in Radio-
Television. Most successful N.R.I. men start without any knowledge
of Radio, many without a high school education. Find out what
Radio-Television training can mean to you. Make a decisive move
today toward becoming one of that select group—a Radio-TV
Technician. Send for Actual Lesson and 64-Page Catalog, both
FREE. NATIONAL RADIO INSTITUTE, Dept. F, Washington, D.C.

SAMPLE LESSON AND

sotH FREE

BOTH

CUT OUT AND MAIL
POSTAGE-FREE CARD

www amermeanradiohistory com
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(orrespondence.

SERVICING BY
MANUFACTURERS

Dear Editor:

It has become increasingly evident
that Admiral, G-E and Philco now wish
to join our old competitor, RCA, in an
all-out drive to capture the consumers’
service business and take it out of the
hands of the independent neighborhood
service technician and service dealer.
This presents an incentive for the
independent dealers and technicians of
America to unite and fight as they have
never done before.

Unity is necessary to preserve their
independence, to preserve their security,
to preserve their investment in a $2
billion a year industry, to preserve
their future which holds forth a poten-
tial of technological advancement in a
consumer and industrial application the
likes of which the world has never
before seen.

We should not stand idly by while big
set manufacturers gobble up our invest-
ment along with our many years of
experience and our customers whom we
have spent so many years getting.

BiLL MATTINGLY
Television Service Association of Mich-
tgan, Inc.
Detroit, Mich.

TRANSISTOR REGENERATOR
Dear Editor:

Since my article, “Transistor Short-
wave Regenerator,” August, 1956, ap-
peared I have received numerous queries
as to how the high-frequency range of
this unit could be extended and what
circuit changes were necessary. I am
happy to say that the 2N137 transistor
used in the regenerator can be replaced
with a 2N144 with no circuit nfodifica-
tions necessary and with increased
high-frequency performance.

EpwiIN BoHRr
Huntsville, Ala.

NOTES ON SPEECH-MUSIC
Dear Editor:

Correspondence with readers who
constructed my speech—-music discrim-
inator from details in the September
issue brought out a number of points
that I’d like to pass on to others.

1. The input voltage (1-3 volts peak)
was measured on a scope. Higher volt-
ages are clipped and the unit does not
work as well as it does when the error
is on the low side.

2. The plus and minus voltages de-
livered by the power supply need not
be exactly 200 but they should be as
nearly equal as you can make them.

JANUARY, 1957

3. The table shows socket voltages
as measured on the 3- and 300-volt dc
ranges of a 20,000-ohms-per-volt meter.
Supply voltages are +205 and —210.

DC VOLTAGE READINGS

Socket |
| terminals. VI | V2 V3 V4 | V5_
Pin | 0 oI5| 84t | 178 | 0
[Pin2 066 0 0 0 125
Pin 3 045 | 2.15 —105
Pin 5 45 | .07*
Pin 6 20 0.08 110 | —85
[Pin7 066 O 0.08 —02 — 105
Pin 8 | 0.03 105 |

*10 volfs with signal applied. Measured on
300-volt scale.

tAverages around 70 with signal applied.

[ May drop as low as 65.

4. If the unit does not work, check
the voltage across the 2-uf capacitor.
It should be less than 2.8 for music and
more than 2.8 volts for speech when
the circuits between the input and the
capacitor are operating correctly.
Epwarp E. PREDMORE

New York, N. Y.

A VOICE FROM THE PAST
Dear Editor:

While reading some back issues of
RADIO-ELECTRONICS I came across the
Communications column in the Decem-
ber, 1949, issue. In it a Mr. Robert
0. Barg stated:

You have published many good articles in the
past year which have been useful to me in part-
time servicing and consiruction. However, ma-
terial like the “Electronics in Medicine’" series,
Geiger counters, and microwaves merely wastes
space that could be used for something more
suitable for the averare technician.

I suppose you must publish a certain amount
of TV material to keep up to date, but I per-
sonally believe TV picture quality and program
material are an insult to anyone's intelligence.
How anyone can gaze at those blurred black and
white blobs that jump and flicker like the old-
time movies is beyond me. I've seen all the best
receivers, and they're all stinkeroos. Until a
high scanning rate and higher frequencies nre
developed. TV will amount to nothing. It's little
better today than it was 10 years ago.

I could not help but wonder if Mr.
Barg is still in the radio-television
business. If he is, he is probably sadly
lacking in the theory of uhf because he
seemed to think that material on mi-
crowaves ‘“merely wastes space.”

Particularly amusing was his state-
ment: “TV will amount to nothing”.
How does he feel about it now?

A really good technician is interested
in all phases of electronics and ap-
preciates reading occasional articles -on
equipment which he has not yet come
in contact with but may have to serv-
ice at some later date.

www americanradiohistorv com

BEST BUILT

BEST FOR
EVERY SET

All Tung-Sol Tubes are engi-
neered to one standard of
quality—Blue Chip Quality.
Whether they're for famous
set makers or leading service
dealers, Tung-Sol Tubes are
identical in design and per-
formance. Tell your supplier
you'd rather have Tung-Sol!

3 (//74(t /(;Z/ / /)mm('l?/,
®TUNG-SOL

MAGIC MIRROR ALUMINIZED
PICTURE TUBES
RECEIVING TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales
Offices: Atlanta, Go., Columbus, Ohio, Culver
City, Calif., Dallas, Tex., Denver, Colo., Detroit,
Mich., Irvington, N. J., Melrase Park, IIl., Newark,
N. J., Seattle, Wash.

TUNG-SOL makes All-Glass Sealed Beam Lomps,
Miniature Lomps, Signol Flashers, Picture Tubes,
Radio, TV ond Speciol Purpose Electron Tubes
and Semiconductor Products.
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BUILD THE BEAT-

Knight-
kits

knight=kits

knight=-kits

knight=kits

WHEN YOU BUILD A KNIGHT-KIT

YOU BUILD THE BEST

For a Complete Selection of

Famous knight-kits

SEE PAGES 127-133

CORRESPONDENCE
I wonder if the skeptic Mr. Barg
disapproves of the current material

on transistors.
KENNETH MAUS
Reading, Pa.

TV SERVICE KIT
Dear Editor:

Letters reaching me concerning my
article Universal TV Service Kit in-
dicate that some additional data should
have been included.

The carrying case is an inexpensive
suitcase measuring about 14 x 26 inches
(a larger one might be advisable in
view of the flood of new tubes today).
The sockets to receive the tubes are
on two pieces of %-inch plywood, one
for the body or bottom and the other
for the lid. It’s necessary of course to
drill a hole beneath each socket, large
enough to allow the tube pins to go
through.

After the top and bottom plywood
assemblies are completed, they may be
bolted through the case with ordinary
machine screws and washers.

The tubes in the list below pretty
well cover the makes of sets most pop-

ular in my area. Additions may be
needed elsewhere.

MINIATURES GT TYPES
1X2 6ANS 6C4 5Y3 6SN7
183 6AQ5 6CL6 6AC7 6507
3ALS5 6AS5 6CS6 6AG7 6V3
3BC5 6AU6 646 6AQ7 6W 4
3BN6 6AU8 654 6AU1 6W6
3BZ6 6AV6 6T8 6A U5 6X5
3CB6 AW8  6U8 6AX1 12AX4
3CS6 6BAG 6X38 6AX5 12L6
4BQ7A  6BC5 12AT7 6BL7 12SN7
16 6BC8 12AU7 6BQ6 25AV5
5AM8  6BE6 12AV7 615 25BQ6
5ANS 6BH6 12AX7 6K6 5L6
5U8 6BH8 12A27 6SL7 25w 4
5BK7A  6BK7 12BA6
6AB4 6BN6 12BE6 LARGE TYPES
6AHG 6BQ7 1284 507
6ALS 6BY6 12BH7 eeE
6AT6 6B26 12BK5 eche
6AT8 6BZ7 12B27 ey
GAM8  6CB6 12BY7 o

6AV5
6CUG
6BY5

H. A. HIGHSTONE
Santa Rosa, Calif.

SYMBOL CONTROVERSY

Dear Editor:

I read with interest the letters about
transistor symbols in your magazine.
This healthy controversy is going on all
over the trade.

Persons proposing new symbols
should keep two things in mind: First,
the symbol should be easy to spot in a
complex diagram. That's why the com-
mon symbol at « has a circle—to keep
it from looking like just three wires at
first glance.

Second, it should be simple and easy
to draw. Draftsmen’s time is valuable,
and fewer mistakes are made with

simpler symbols. Thus, cross-hatching
of electrodes b (from a letter in the
November issue) and extra circles to

draw ¢ (from a recent transistor book)
are impractical.

One feature of present symbols s
good. The emitter arrow always gives
the polarity of the transistor (p-n-p
or n-p-n) by pointing from a p to an
n region. This is the direction of easy
current flow at the junction. Diode sym-
bols also use this convention. It is so

22
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(Continued)

-%@

*
SIMMETRIAL.
" reTRone TRANSISTOR

& & )

POINT- CONTALT
PHOTOD!ODE * PHOTO- TRANSISTOR TRANSISTOR

o] Q)

NTRINSIC - REGION SURFACE BARRIER HOOK TRANSISTOR
TRANSISTOR

*
JUNCTION TRANSISTOR

S

18
FIELD ~ EFFECT TRANSISTOR

useful it should be kept in any future
symbols.

I don’t feel any radical departures
from present symbols will gain ac-
ceptance. My personal preference is
with the symbols in the diagram. The
asterisks indicate symbols in common
use now.

The point-contact and intrinsic-
region symbols stress the actual ma-
terial, while the others stress the

physical action involved.
PAuL PENFIELD, JR.
Birmingham, Mich.

LIVE AND LET LIVE
Dear Editor:

Mr. Mulford’s letter, in the October
issue, presents a sad situation. With
industry veritably crying for electronic
engineers and offering fabulous en-
ticements to qualified men, we find Mr.
Mulford, a ‘“college grad” who ‘“ma-
jored in electronics,” forced to poach
in the TV servicing preserve, and cry-
ing bitterly because the servicing fra-

ternity resents that kind of unfair
competition.
Wotild Mr. Mulford be a law unto

himself? Are ethics to be only for his
poor relations in the electronic field?
My advice to Mr. Mulford is to picture
himself as a full-time service technician,
paying rent for a shop and all the
other expenses involved in independent
service operation, and struggling to
make a decent living for himself and
family. How would he feel then about
someone operating part-time from his
basement, cutting prices and often
libeling his honest endeavor? Don’t be
greedy, Mr. Mulford; live and let live.
And don’t throw up road blocks to the
attempt of TV service technicians to
raise their calling to an honorable, de-
cent way of life.
H. M. LAYDEN
Chief Technician
Judd-Bennett Co.
New York, N.Y. END

RADIO-ELECTRONICS
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MEN 17-55!

HERE'S A NEW
OPPORTUNITY
FOR YOU!

PREPARE AT HOME FOR A
PROFITABLE CAREER IN

AIJH]MMI[]N

ELECTRONICS

Get in on the Ground Floor of this
Fust-Maving Field

Want a better job? . . . more money? . . . better
working conditions? These are the things that can
come to a man when he has a skill to offer . . .
especially when that skill is in a newer field where
ground floor opportunities often lead to well-
paying positions. Such a field is the Electronic
applications to AUTOMATION — and what a field!

Many plants, large and small, in various parts
of the country are looking for ways of using auto-
matic electronic control equipment to help turn out
a better product and at lower cost. This equipment
must be designed, installed and maintained —
calling for well trained men. That's where YOU
may come in!

You need no special technical experience . . .
no previous knowledge of Automation Electronics

. to prepare for a future that can be bright and
more secure. For now there is a proved way to get
this important know-how. Mail coupon for com-
plete details. Men 17 to 55 preferred.

*WHAT 1S AUTOMATION ELECTRONICS?

Simply stated, this refers to the marvelous elec-
tronic controls that will help regulate the much
talked about *‘automatic factory’ —as well as other
amazing auvtomatic equipment in plants, offices
and elsewhere. It is a gateway to some of the
mostdesirable opportunities in the amazing, newer
field of Automation.

ONE OF AMERICA'S

==

DeVRY TECHNICAL INSTITUTE 588

CHICAGO 41, ILLINOIS
FORMERLY
DeFOREST’S TRAINING, INC.

JANUARY, 1957

FOREMOST ELECTRONICS
TRAINING CENTERS

A New Training Program!

As one of the leading organizations of
its kind, the DeVry Technical Institute
has years of experience in teaching
Electronics, Television and Radio. So it
is only natural for this training institute
to develop a new program to prepare
men for good jobs in instrumentation —
as well as in the design, installation and
maintenance of Electronic controls —
as applied to Automation,

EMPLOYMENT SERVICE

Following the same proved method
used to train thousands of other men,
you get valuable practical experience
from actual electronic equipment. You
also receive well-illustrated texts and
effective mcving pictures to show im-
portant basic principles—a wonderful
home training advantage! To top that
off, D T|1 provides actual employment
help when you have completed the
training—all of which can open the way
to many new and exciting opportunities.

Accredited Member of
National Home Study Council

< comrol slgnols

MAIL THIS COUPON TODAY!

DeVRY TECHNICAL INSTITUTE, Dept. RE-IA-N
4141 Belmont Avenue, Chicago 41,
1 would like a FREE copy of your booklet, '"Automation and YOU.'" Also

further information about the newer Electronic opportunities in AUTO-
MATION, and facts on how you may help me to prepare.

Name o=
Please Print
Street. Apt.
City Zone State
DeVry's Canadian Training Center is at
1012 580 Roselawn Avenue, Toronto 12, Ontario ’
23
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demands reliable

L

s esnytry TN

MODEL U-98— first and finest fully auto-
matic rotator. Eye-appealing decorator
colors —Ivory, Forest Green and Standaord
Mahogany Grain. Retail . . . .. .. $44.25

DON'T ASK VIEWERS TO PUT UP
WITH A ‘STAY-PUT’ ANTENNA!

® TV authorities admit the higher sensitivity
of color.*

® Viewers won't tolerate weak, washed out
color!

® Maximum directivity with ALLIANCE TENNA-
ROTOR is the best insurance for top
antenna performance —for FULL COLOR!

‘ MODEL T-12—with exclusive
Tenna-Teller Pointer—highly accurate. Strik-
ing, modern design. Forest Green and Ivory
or Standard Mahogany. Retail . . . $34.25

Decorator Colors priced $2.00 extra.

Wherever you find Color TV, it will pay you to recommend Alliance!

. Every color TV buyer is a potential Tenna-Rotor sale . . . even in metropolitan
areas. Because the “fringe’” area for color is closer to the transmitter!
Viewers who might tolerate black and white TV that’s "so-so”, will not
put up with irritating, "ghosty” color. And independent interviews at point of sale
show that color TV customers find it easy to say Yes to Alliance Tenna-Rotor!

#practically all TV authorities agree "color is critical’ —more sensitive than black and white. "Chromatic gradation” with
color that's ghosty, is harder on the eyes than black and white. Many recommend properly installed outdoor antennas

with rotators, to improve directivity of the antenna, to help overcome interference and reduce annoying
effects caused by the higher sensitivity of color, and the normal characteristic of color to "drop out” quicker.

e ALLIANCE

MANUFACTURING COMPANY, INC.

(Division of Consolidated Electronics Industries Corp.)

ALLIANCE, OHIO
in Canada—ALLIANCE MOTORS, Schell Avenue, Toronto 10

24 RADIO-ELECTRONICS
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RCA offers you the

A

electronics, |
servicing, |
Color TV

The instruction you receive and equipment you
e BOOK Now ' get (and keep) will start you on your way. Pay-
= as-you-learn. You pay for only one study group
at a time. This 52 page book contains complete
. information on Home Study Courses for the be-
m ginner and the advanced student.
@ RCA Institutes, Inc., Home St::ly—E-—'n,— = s
® 350 West Fourth Street New York 14, N. Y.
Without obligation, send me FREE CATALOG

!
!
!
R | on Home Study Courses in Radio, Television
gy ® | and Color TV. No salesman will call.
!
|
!

A SERVICE OF RADIO CORPORATION of AMERICA NBME e
350 WEST FOURTH STREET, NEW YORK 14, N.Y. AdAress e
City ... Zone. ... State..... ...
R o e e s () e T e e e S e e e e e e Y] == -
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. ,‘\Herp‘-_‘i}jdﬁ:eelop the first
electronic “"ébntr(il center for a nationw

tde.

network of automated factories

Think of it . . . Completely automatie factories, hun-
dreds of miles apart, all operated by a single Remington
Rand Univac® computing system. Flow of materials,
processing, quality control, packaging, even market
analysis, controlled from the electronic “brain center”’

. . cantrol so complete that when a shift in the wind
changes the draft of a chimney at a distant plant, the
computer corrects the firing of a boiler.

Far fetched? Not at Univac. The Univac team of
scientists, engineers and technicians has already de-
signed the completely automatic factory. They have
built a computer (Univac Scientific) capable of remote
control of ten to a hundred factories. The next step—
central control of chains of automated plants—will
completely revolutionize American industry.

This is the kind of challenge that awaits you at
Univac. As a Univac engineer or technician you’ll
find top salaries, excellent working conditiens and
opportunities unlimited—unlimited as the future of
Univac itself.

¢Reg. U.S. Pat. Off.

IMMEDIATE OPENINGS FOR:

FIELD LOCATION ENGINEERS with a college degree in a sden-
tific or engineering field and experience in electronics. Extensive
electronic background may substitute for some college. Many
opportunities for rapid advancement.

FIELD LOCATION TECHNICIANS with technical school back-
ground and preferably some experience in electronics. These
positions can lead to full engineering responsibility.

Send Complete Resumé to:
DIVISION OF SPERRY RAND CORPORATION
MR. PHIL WILSON

Dept. $J-10
1902 W. MINNEHAHA AVENUE, ST. PAUL W4, MINNESOTA

www americanradiohistorv com
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Need For Television
Technicians To Rise

Industry. Warneq
Abouyt Shortage

Of Tl'aln d
TV SALES ) | N Head Expe.CtS e Men
SET NEW RECORD i}{lu\;enmectronic Gains N—a Ny

— T

RCA HEAD PREDICTS SALES
BOOM FOR COLOR TV SETS

VETERANS - - NON-VETERANS

All over the nation the Television-Radio-Electronics industry is making News —
News that means opportunity for YOU. You can cash in on the headlines.

= I will prepare you for a spot in America’s fastest- -growing industry. You can

become a trained technician in your spare time without giving up your presem
job or socaal life. No experience needed.
\ LEARN BY DOING el (@ I 'S ?

L C Lene. BS. M.A.
&
P %+ 'H
Super-Het & N{‘Il -

Prevident, Rodi o—h!ovhioa
Radio Receiver ﬂ"');
t

¥oining Anaciatio As part of your training | give you the equipment you
A et %3
L 2] 4¥9
o gialsc ’

Executlve Olvecor, Flarce
AF-2F Signai Generator Public Address System

C-W Telephone Transmitter

et tde bt need to set up your own home laboratory and prepare
for a top-pay job or set up your own business. You build and keep a
TELEVISION RECEIVER designed and engineered to take any size
picture tube up to 21-inch. (10-inch tube furnished. Slight extra cost for
larger sizes.) . . . also a Super-Het Radio Receiver, AF-RF Signal Generator,
Combination Voltmeter-Ammeter-Ohmmeter, C:W Telephone Transmitter,

Puklic Address System, AC-DC Power Supply. Everything supplied, including

all tubes. Sylvania Now Sponsoring RTTA’s Color TV Technician Course
One of the nation's largest electronics manufacturers and

marketers, Sylvania Electric Products, Inc. in its conhnumq

l STUDY NEWEST DEVELOPMENTS l effort to cooperate with inde endent service dealers is now

.. N . . . sponsoring the RTTA Color Television Technician Course.

My training covers all the latest developments in the fast-growing Television- The Color Television Technician Course is being made avail-
. 1 = able to authorized Sylvania Dealers throughout the 48 states who

Radio-Electronics mdustry. You learn about FM — RADAR — COLOR TV — are interested in expanding their knowledge and experience in

TRANSISTORS — PRINTED CIRCUITS, etc. ol N7 SOl

CHOOSE FROM FOUR COMPLETE COURSES
covering all phases of Radio, FM and TV

FREE F R E El’ll send you my new 40-page book,
':‘00':“:0':"';‘ "How to Make Money in Television-
Radio-Electronics,”” a Free sample {es-

son, and other literature showing how
ond where you can get a top-pay job
in Television.

. MAIL THIS COUPON TODAY!
LR N B B B N § N B J

Mr. Leonard C. Llane, President

- Radio, FM and Television Technician Course—no previous experience needed.

FM-TV Technician Course—previous training or experience in radio required.

. TV Studio Technician Course—advanced course for trained men.

. Color TV Technician Course—Includes latest color TV circuits.

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST!

After you finish your home study training in Caurse 1 or 2

R A I
Dept. RE-ID, 52 East 19th Street, New York 3, N. Y.

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE [
SAMPLE LESSON, and FREE aids that will show me

'ou can have two weeks, 50 hours, of intensive Lab work on b
modern electronic equipment ot our assaciate resident school, VETE RANS . how I can make TOP MONEY [N TELEVISION. | under-
l stand | am under no obligation.

Pierce School of Radio & Televisian. THIS EXTRA TRAINING
(PLEASE PRINT PLAINLY)

1S YOURS AT NO EXTRA COST WHATSOEVER! My School fully approved
to n;(ain Veée;ags”under Name. Age
new Korean ill. Den't
FCC COACHING COURSE Loge y(tJur school benefits Address
Impoctant for BETTER-PAY JOBS requiring FCC License! You | 5% Walline loo fong. Weite

State

get ithis training AT NO EXTRA COST! Top TV jobs go to City. — Zone

FCC.licensed technicians. . ] Color TV Tech. Course
1 Radio-FM-TV

Technician Course
O FM-TV Technician

Radio-Television Training Association s |

52 EAST 19th STREET ¢ NEW YORK 3, N. Y. L LI Y I T T TTT
Licensed by the State of New York ® Approved for Veteran Training NO OBLIGATI ON!

JANUARY, 1957 27
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When your authorized Pickering Dealer is demon-
strating the revolutionary new ISOPHASE SPEAK-
LR, please, don’t look behind it [or the orchestra.
Take our word for it—these magnificently realistic
sounds are coming from the.curved diaphragm it
sclf. “Unbelievable,” “‘extraordinary,” “breathtak-
ing,” and “window-on-the-studio quality” arc some
of the comments we've heard from dealers and cus-
tomers alike. But don’t be persuaded by mere words
alone. Hear il for yowrself.

The Pickering ISOPHASE SPEAKER uscs the elec-
trostatic principle to recreate musical sounds with
a degree of realism unattainable in conventional
speakers.

The ISOPHASE reintroduces the original sound

EXPORT: AD. AURIEMA. INC.,

PICKERING & CO.,

0’(7
Professional Audio Components (/A Z%j& Z&llzx 272

Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. P-13

into the air at a low velocity—instcad of at a high
velocity as in ordinary speakers. In addition, the
ISOPHASE generates sound in phase from the entire
surface of its large curved diaphragm—instead of
from a point source as in conventional cone speak-
ers. Thus the sound reproduced by the ISOPHASE
closely approximates the unit-area energy of the
original sound cntering the microphone in the
studio or concert hall.

Unlike ordinary speakers, the ISOPHASE does not
“break up” at high [requencies. And because of the
inherent lincarity ol the push-pull clectrostatic de-
sign, harmonic and intermodulation distortion are
virtually nonexistent—a tremendous advantage over
conventional speakers, For [urther details, please
write Department P-13.

OCEANSIDE,

fear

N .

o=

Vo diffrenc

89 BROAD ST., NEW YORK / CANADA: CHARLES W. POINTON LTD., 6 ALCINA AVE., TORONTO

RADIO-ELECTRONICS
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PHOTOFACT—the world's finest TV-radio service
data comes to you...keeps you right up-to-the-
minute on new model releases...is delivered
automatically by your Parts Distributor as each

new Folder Set is issued. Yes, for just 27¢ per day...

PHOTOFACTcan help Yéu g_gu_té?} ur repair output

The regular monthly issues of Sam’s PHOTOFACT
provide you with up-to-the-minute service data
on new models as they are produced, for as

little as 27¢ per day! And this includes the
“bonus’” schematic service on new models hot off
production lines to give you immediately the
essential data you need.

With a current PHOTOFACT library at your
fingertips, you can actually double your repair
output, because you save valuable time on every
Jjob. YOU EARN MORE DAILY.

Exclusive PHOTOFACT features help you solve
any service problem faster...help you earn more

Learn how easy it is to sign up with your Parts
Distributor to receive all Sams’ PHOTOFACT Sets
regularly as published each month. Learn for
yourself how a small investment of only 27¢
per day can mean GREATER income for you.

PHOTOFACT offers you complete coverage on over 30,000 TV,
Radio, Amplifier, Tuner and Changer models. And PHOTOFACT is
a current service—keeps you right up with late model production—
brings you these exclusive features...

Full Schematic Coverage: Famous '‘Standard Notation'’ uniform
symbols are used in every schematic. Diagrams are large, easy to , oy
read and handle. Wave forms and voltages are shown right on the SPECIAL OFFER: If you return the coupon
schematic for fast analysis. Transformer lead color-coding and P below and indicate your interest in receiving

%

winding resistances appear on the schematic. Schematics are - : PHOTOFACT r.EgularIy each month, we will arrange
keyed to parts lists and to parts on chassis photos. ® to Iha;Ie de(‘j'V:t"edtf° )\’A‘;ul'l I':BIZOH;TE:: FRIEEd' a

n al o X
Full Photographic Coverage: Photos of all chassis views are “' ::::otzf:ct ,a:o,'::,;?.eas well :st:; l:;es:co:yif
provided for each model; all parts are numbered and keyed to the a he Index. Be sure to give your Distributor's name. 4
schematic and parts lists for quicker parts identification and QN;____ e
Tocation. : R . —
Alignment Instructions: Complete, detailed alignment data Is 3
standard and uniformly presented in alt Folders. Alignment fre- o
quencies are shown on radio photos adjacent to adjustment number g
-—adjustments are keyed to schematic and photos. :

Tube Placement Charts: Top and bottom views are shown. Top
view is positioned as seen from back of cabinet. Blank pin or locat-
Ing key on each tube is shown. Charts include fuse location for HOWARD W. SAM.S & CC?.. INC'.

quick service reference. 2205 E. 46th St., Indianapolis 5, Indiana

Tube Failure Check Charts: Shows common trouble symptoms
and tubes generally responsible for such troubles. Series filament
strings are schematically presented for quick reference.

[ am interested in receiving all new PHOTOFACT Sets regularly
as published each month. Send full details (I understand there is
no obligation on my part, and that | will receive without charge,

Complete Parts Lists: Detailed parts list is given for each model. the latest “Index to Photofact”, along with Wall Holder).
Proper replacement parts are listed (with installation notes where . s, A, i
required). All parts are keyed to chassis photos and schematics () 1am a Service Technician: (] full time: [] part time.
for quick reference.
Field Service Notes: Each Folder includes time-saving tips for My Distributor is:
servicing in the customer’s home. Gives valuable hints for quick
access to pertinent adjustments, safety glass removal, special Name:
advice covering the specific chassis, etc. :

with pHOTOFACT by your side, you solve your Addregss

service problems in just minutes...you SERVICE

MORE SETS AND EARN MORE DAILY... City : Zone State
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#oW ANY PICTURE or PATTERN

at any time— ON ANY TV SET

TEST PATTERN TRANSPARENCIES
AND ONE CLEAR ACETATE SUPPLIED

1 !Indian Head Test Pattern

2 White Dot Pattern
3 White Line Crosshatch Pattern

These are broodcost-quolity transparencies, and
assure occurate, high-definition TV images.
You tan also transmit your own fransparencies
of ony subject you wish. The clear acetate con
be wused for special messoges. Extro trons-
porencies ond ocetaote ovailable,

Model 950 Dynoe-Scan Pickup and RF Generator only
Frables you to moke your own picture ond pottern
video genmerator, at a saving Supplied with three
test patterm transparencies ond one clear acetate

Net, $69.95

[
j - —

For Both Black & White and Color TV

For Merchandising & Industrial Uses

Provides standord Indian Head Test Pat- Provides closed circuit TV system. Trans-
tern for proper TV set alignment, ond mits pictures or messages for advertis.
stable White Dot ond White Line Patterns ing, educational ond commercial visval
for color convergence adjustments. communicotion.

PICTURE AND PATTERN

VIDEO GENERATOR

Make the most of this Complete Flying Spot Scanner. It
produces a composite video and sync signal that operates any
standard black & white or color TV receiver. Can be

used with one or more TV sets or fed into a master antenna
system or community antenna system. Maximum

resolution capability is well in excess of 450 lines; band
width in excess of 5 me. Projects and reproduces

pattern or picture with high definition from any slide
transparency. Transmits messages typed or written

on clear acetate. Makes convenient stand-by and break-in for
community distribution operation Rugged,

compact, portable, and ready to operate. NET $ 19995

See your B&K Distributor, or Write for Bulletin No. 1000-E

B & M MANUFACTURING CO.

3726 N. SOUTHPORT AVENUE - CHICAGO 13, /L L.

Model 750 CALIBRATOR

Designed to check and adjust
test instruments with laboro
tary occuracy Net. $54.95

Model 400 CRT

Dynamic mutual conductance Cothode Rejuvenator Tester.
tube tester Accurotely tests  Tests ond repairs TV picture
tubes faster. Net, $109.95 tubes. Net, $54.95

Model 500 DYNA-QUIK

RADIO-ELECTRONICS
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| ‘ E
TELEVISION

RADIO-COLOR TV
home training because
Coyne has heen training
men for good jobs OR
their OWN BUSINESS for
NEARLY 60 YEARS

Giant opportunity field! Join the thousands
Coyne Home Training is preparing for a suc-
cessful future in TV —open the door to better
pay jobs, or your own business! COYNE—a
leading residential, practical school—oldest
of its kind —established 1899—1is the institu-
tion behind this training.

Here is MODERN — QUALITY TELEVISION
Home Training designed to meet the rigid
standards that have made Coyne famous. You
get personal supervision of Coyne Staff who
know TV and know how to teach. Learn
quickly and easily in spare time. No previous
experience or advanced education necessary.

g4 o e

I chose COYNE pecause
their new methog costs less
than half what most others go!

e —
» rh
. 4 2 y
i i
frg g o .

- S

seND couPoN FOR FREE Book

Send coupon below for all-new fully-illustrated

book and full details including EASY PAYMENT

PLAN. NO COST OR OBLIGATION—NO SALESMAN
WILL CALL

Modern, up-to-the-minute. Easy to follow, step-by-
step instructions—fully illustrated with 2150 photos f
and diagrams. UHF and COLOR-TV included. So prac- |
tical you can quickly earn extra money in TV-Radio |
Sales and Service. Not only Coyne Quality training, |
but costs half what you’d expect to pay because you I Dept. 17-HT4
pay only for training—no costly extras. Free life-time | Send FREE Book and details of your
employment service. [ Television - Radio — Color TV Home
|
|
|
|
|

COYNE TELEVISION
HOME TRAINING DiVISION
500 S. Paulina St., Chicago 12, lil.

Name w1
Address =
City State

B. W. Cooke, Jr. - F ded 1899 J ’I\ralnlng offer.
President § ounce
ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Pavlina

Dept. 17-HT4

Chicago 12, Mlinois
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did this before . .
test device in your shop.

Here’s the story . . .

A BATTERY CHARGER

AN AC LINE AMMETER

Xk % % % % % % % % %

AN AGC BIAS BOX

When you buy POWER-LAB by Precise, you get all
the advantages of owning a battery eliminator
for servicing auto radios (even signal seekers),
an AC-DC Converter, a supply for transistor sets,
AND OF MAINTAINING A CONSTANT 115 volts in
checking on TV set variations. You can even run
the set down to 105 volts for testing for hori-
zontal jitter and back up to 125 volts for high
voltage breakdown, thereby eliminating the
cause of many call-backs due to arcing ... PLUS

YOU’LL START AND END EACH WORKING DAY
WITH THE POWER-LAB

For the first time in the industry, one instrument
takes the place of more than 11 pieces of equip-
ment and makes you wonder why no one ever
. the most useful, often used,

now, you can get all this
COMPLETE IN ONE KIT (kit or wired):

A BATTERY ELIMINATOR

A HIGH CURRENT LINE VOLTAGE VARIAC
AN AC LINE VOLTAGE METER

AN AC LINE WATTMETER

AN AC LINE ISOLATION TRANSFORMER

A LOW VOLTAGE, HIGH CURRENT AC SUPPLY
A DC LINE VOLTAGE VARIABLE SUPPLY

A DC HIGH CURRENT AMMETER

MODEL 711
(100 Woatts of Isolation)

MODEL 713

(300 Watts of Isolation)

... PLUS ...PLUS ... the 101 uses you'll find
each day for POWER-LAB versatility.

Just look at these specs . . . the switches used
are more than ample to carry related loads re-
quired and the quality of every component is
EXCELLENT. You could easily pay three to four
times the price of the POWER-LAB for the equip-
ment to perform only a few of the functions of
the POWER-LAB!

There's NO OTHER INSTRUMENT LIKE THE POWER-LAB ON THE MARKET. Here again, Precise
engineering is proud to be the first to supply a need that has too long existed in the

service trade.

Your Distributor will be proud to show you THE POWER - LAB

Prices slightly higher in the West. Prices and
specifications subject to change without notice.

WRITE FOR CATALOG RE 1-7

d ; BTy Ebmigtay
Ans

SEAL Mg powg LNE Suppry

711k — $49.95 v

711W—$64.95 wired

713K — $62.95 kit
713W— $79.95 wired

ALL SPECS BELOW ARE FOR MOD. 711 AND 713 UNLESS OTHERWISE SPECIFIE

VOLTS MAXIMUM | CONTINUOUS

Low Voltage DC | 2 ranges 0-15v  Full Wave 20 amps* | 10 amps*
0-30v Full Wave Bridge| 20 amps* | 10 amps*
Low Voltage AC 0-24v 20 amps
High Voltage AC | No Isofation 90-140 volits 20amps | 10amps =
2000 watts | 1000 watts

High Voltage AC | Model 713 with lsolation 3 amps

90-140 volts 300 watts
High Voltage AC | Model 711 with Isolation 1 amp

90-140 volts 100 watts
High Voltage DC 110-180 volts Jamp** |[.075 amp**

*Depending on voltage. N
**May be increased up to 10 amperes at additional cos

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY!

o
P ﬁ;’ DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A.
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Prepare for a Good Paying Job —Or Your Own Business

VERLLIRMUEREY < Will Train You at Home in

RADIO-TELEVISION

On Liberal No Obligation Plan!”

New Equipment! New Lessons! Enlarged
Course! The true facts are yours in my
big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

J I can train and prepare you in as little as
10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-

gating yourself to pay any regular rponthly el Lspmybe”y
amounts. You train entirely at home in spare President, Sprayberry

hours . . . you train as fast or as slowly as Academy of Radio

you wish. You’ll have your choice of THREE SPRAYBERRY TRAINING
PLANS . .. planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled

catalog plus sample lesson—both FREE.

Train the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Multi-Tester, plus other test units. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely trained Radio-Television Service Technicians.

See for Yourself...Make Your Own Decision

NEWEST
H 1
DEVELOPMENTS o« Mail Coupon Toduy.
Your training The coupon below brings you my big new catalog plus
covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read
Television, F M, the facts . . . to see that I actually illustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors.

I include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept. 20-G, Chicago 6, lilinois

s
e ©¢ °®

e sistanCE 0¥

Mail This Coupon For Free Facts and Sample Lesson
BN SPRAYBERRY ACADEMY OF RADID
Ra'd""i 1! Dept. 20-G, 111 N, Canal St., Chicago &, Iil.
' d io;, i Please rush <!l information on your ALL-NEW Radio-Tele-
0 e'ews‘on Ip visi:m Tmsinincg Plan. | un:ers:un: this does not oblig:!e me

TRAINING Pl and that no safesman will call upon me. Include New Cata-
log and Sample Lesson FREE,

ARE MONsy gy

Name. Age

Address
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RC A offers an opportunity for you
to apply your technical skill to its
Missile Test Project at Patrick

Air Force Base, Florida—
“Launching Site of the Satellite.”

Here at the world’s longest missile
testing range, extending from
Florida far across the South Atlan-
tic, you can enjoy improved status
with the recagnized leader in Elec-
tronics. Unprecedented growth op-
portunities are offered in various
phases of data acquisition, transmis-
sion and processing, including Radar
—Communications—Optics—
Computers— Timing—Telemetry.

At RCA’s Missile Test Project vou
will enjoy technical advancement

34

combined with famous Florida liv-
ing. Your family will appreciate
the ideal climate—allowing year
‘round outdoor activities—and
pleasant social surroundings.

Immediate assignments are avail-
able in Florida, the Bahama
Islands, and aboard tracking ships
in the South Atlantic. Attractive
home leave policy and salary dif-
ferential make the Bahama Islands
and tracking ship assignments
especially attractive for single men.

Let the Missile Test Project be-
come your symbol of the future.
Join in our assault on the frontier
of space!

For complete information about
this new and challenging field
write to:

Personnel Manager, Dept. N-I15A
RCA Service Compgany, inc.
Missile Test Project

P.O. Box 1226

Melbourne, Florida

RADIO CORPORATION of AMERICA

www americanradiohistorv com
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9 NEW RIDER BOOKS

for technicians - schools - industry !

First Complete Source Covering
ALL Commercial Transistor Applications!

TRANSISTOR ENGINEERING

REFERENCE HANDBOOK

by H. E. Marrows

A MUST for every design, develop-
ment, research and production engineer,
and purchasing agent concerned with
transistorized equipments.

Increasing transistor applications in
electronic equipments of all kinds have
made necessary an easy reference hand-
book for use in engineering, scientific
research, and manufacturing of tran-
sistor devices.

Here is a unique handbook . . . authori-
tative . . . informative . . . up-to-the-
minute . . . which will serve every elec-

tronic engineer. Its content embraces
the entire transistor field.

Cloth Bound, appr. 288 pp., 9x12”, illus.
FA93mrca b TriEs s Jrancom o b Only $9.95

BASICS OF PHOTOTUBES & PHOTOCELLS
by David Mark

Phototubes and photocells are promi-
nently used in a great many applications
of electronic devices. Science, industry,
government agencies, television, and
many communication facilities employ
them. This book is devoted to the ex-
planation of the principles and practices
surrounding phototubes and photocells,
with the utmost in visual presentation
to make the subject most understand-
able. It is tantamount to a “picture

course” . . yet it is authoritative and
modern.

Soft Cover, 136 pp., 5% x 8%", illus.
CoZl, B SRS e o . Only $2.90

PICTURE BOOK OF TV TROUBLES, Vol. 7
(Sound Circuits & L-V Power Supplies)

by Rider Lab. Staff

Volume 7 of this famous and extremely
popular series. This volume shows the
effects of faults in the Sound and L-V
Power Supply circuits by examples of
incorrect waveforms at specific test
points. The component at fault is identi-
fied on appropriate schematics. Correct
waveforms also are shown. Does trouble-
shooting for you! Completely practical.
Soft Cover, 64 pp., 5% x 8%”, illus.
H#168-7... ... Only $1.50

AND...
ALL WHO WANT THE BEEST IN TV SERVICE INFORMATION

PICTORIAL MICROWAVE DICTIONARY

by Victor J. Young & Meredith W. Jones
With the ever increasing applications of
microwaves, there has developed a need
for a ready reference which defines
and explains present day microwave
terminology

This pictorial dictionary, written by two
acknowledged experts in the microwave
field, presents with 7tgorous accuracy
the microwave language.

Derivation, explanation, definition, and
illustration are combined in such fashion
as to give the reader complete cover-
age of the microwave activity. The or-
ganization of the dictionary makes it
easy to use ... and very understandable.
Usable by engineers, laboratory tech-
nicians, engineering students, and all
others who have a strong interest in
microwave techniques.

Soft Cover, 5% x 812", illus.

118 T sy Only $2.95

SERVICING TV AFC SYSTEMS

by John Russell, Jr.

Troubles in the AFC systems of TV re-
ceivers are difficult to diagnose and
correct. This book discusses the trouble,
location, and repair of the major types
of AFC circuits used today ... as well
as some of the less common AFC sys-
tems the technician may encounter. The
theory, waveforms, components, common
faults, and their diagnosis in these sys-
tems are presented in a manner that
affords the reader a thorough under-
standing of AFC circuits and their be-
havior. Supplemented by more than 75
illustrations, it makes it easy for the
technician to locate and correct troubles.
Soft Cover, 128 pp., 5% x 81", illus.

E T - o o e e e T Only $2.70

TV TUBE LOCATION & TROUBLE GUIDE (RCA)
by Rider Lab. Staff

This book shows the tube locations for
all RCA TV receivers produced between
1947 and 1956. It lists the tube comple-
ment, key voltages, and common troubles
correlated with the tubes that may be
responsible for them. Complete chassis
and model index.

Soft Cover, 56 pp., 5% x 8%”, illus.
OO VI R e e Only $1.25

RCA ' GE ...ASK YOUR JOBBER ABOUT
PHILCO CROSLEY '

ADMIRAL MOTOROLA Rln[R S N[w
EMERSON  ZENITH s D o
SYLVANIA WESTINGHOUSE ("single diagram only”)
HOFFMAN

(other manufacturers later on)

PACKARD-BELL N1y B5@€ PER CHASSIS

JOHN F.RIDER PUBLISHER, INC.

116 West 14th Street, New York 11, N. Y.

REPAIRING TELEVISION RECEIVERS

by Cyrus Glickstein

The most modern completely practical
book, written by an expert with long
experience in television receiver repair.
Devoted to troubleshooting and repair
techniques which are modern, yet down-
to-earth. Covers the use of simple as well
as elaborate test equipment of all kinds.
Profusely illustrated.

This is not a theory book. It is a guide
which every practicing TV technician,
every student of TV repair and every
newcomer to the TV repair business can
use to exceptionally good advantage,
because it explains step-by-step pro-
cedures.

Soft Cover, 212 pp., 5% x 8%", illus.
FRNOTL M, Sy B W Only $4.40

INTRODUCTION TO PRINTED CIRCUITS

by Robert L. Swiggett

Here is a really comprehensive text on
PRINTED CIRCUITS, the recent devel-
opment that has revolutionized the elec-
tronics industry. The author, who is an
acknowledged expert on the subject,
gives complete coverage to the various
manufacturing processes used. Numer-
ous practical applications are discussed,
and the maintenance techniques peculiar
to printed circuits are clearly explained.
This authoritative book is of particular
interest to technicians, engineers . . .
and all industrial personnel who are as-
sociated with any phase of commercial
or military electronics production.

Soft Cover, 112 pages, 5% x 8%”, illus.
#FI85. ..., Only $2.70

RIDER’'S TV 19

New Rider Television Manual completely
current with receiver produetion, including
latest 21” color TV. Contains: factory-ap-
proved and factory authorized data; over
25 manufacturers from Admiral to Zenith;
including private label brands; latest VHF-
UHF tuner data; all production runs and
changes; cumulative index, volumes 1 to
19; mirs. circuit descriptions; latest port-
able TV sets; RCA printed circuit data.

TV servicing is made easy with this in-
formation — unpacking & installation data
* signal waveforms for troubleshooting *
alignment data ® parts lists * picture tube
adjustments * printed circuit data * voltage
charts * test equipment set-ups * tube lay-
outs * hottom views & component call outs ®
tunersand boosters. Over 1452 pages (equiv.
of 8 x 11”).

....Only $19.80

Buy these aund many other
RIDER BOOKS at your # =
electronics parts jobber, ;' -E
book store or department

store hook department. Look 3

for this Rider Bookseller. If !
your jobber, book store, or
department store does not
sell the Rider books you
want, write direct. ORDER
TODAY! Add state and eity
sales tax where applicable.
Canadian prices approxi-
mately 5% higher.

In Canada:
Charles W. Pointon, Ltd.

6 Alcina Ave., Toronto, Ontario
In Canada, all prices approximotely 5% higher.

| &6 7
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Crystal structure models. Top row, left to right: cuprite, zincblende, rutile, perovskite, tridymite. Second

row: cristobalite, potassium dihydrogen phosphate, diamond, pyrites, arsenic. Third row: caesium chloride,
sodium chloride, wurtzite, copper, niceolite. Fourth row: spinel, graphite, beryllium, carbon dioxide, alpha-quartz.

FROM ATOMS TO

Research at Bell Telephone Lab-
oratories ranges from the ultimate
structure of solids to the radio sig-
nals from outer space. Radio inter-
ference research created the new
science of radio astronomy ; research
in solids produced the transistor and
the Bell Solar Battery.

Between atoms and stars lie great
areas of effort and achievement in
physics, electronics, metallurgy,
chemistry and biology. Mechanical
engineers visualize and design new
devices. Mathematicians foreshadow
new communications techniques.

Despite the diversity of their tal-
ents, Bell Laboratories scientists and
engineers have much in common. A
habit of teamwork channels these
talents into great communications
advances. These men have developed

Models of the atomic patterns in solids
help Bell Laboratories scientists visualize
their electrical behavior.

BELL TELEPHONE LABORATORIES

STARS

the world’s finest telephone system.
In doing so, many have become lead-
ers in their fields. Opportunities for
achievement await properly qualified
scientists and engineers at Bell Tele-
phone Laboratories.

-

a1 e 0 A N

— W

Directional antenna used by Karl G. Jansky
in discovery of stellar radio signals at Bell
Telephone Laboratories in 1932.

WORLD CENTER OF COMMUNICATIONS RESEARCH ¢ LARGEST INDUSTRTIAL LABORATORY IN TIIE UNITED STATES

36
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NEW! coLOR and Black-&-White
LAB & TV 5" OSCILLOSCOPE #460
KIT $79.95. Wired $129.50

The FINEST professional 5 mc wide-band scope
value. Ideal for research, h-f & complex waves,
plus Color & Monochrome TV servicing, Flat from
DC to0 3.58 mc *1 db (color burst freq.), flat DC
to 4.5 mc +1, -3 db. Vert. sens. 25 rms mv/in.
1 Vert. Z 3 megs. Has the following outstanding fea-
tures not found in scopes up to several times its [
price, kit or wired:
VERTICAL AMPLIFIER: direct-coupled (DC)
thruout to eliminate I-f phase shift; push-.pull
thruout for negligible distortion; K-follower coup-
ling between push-pull pentode stages for extended
h-f resp. (minimizes h-f phase shift, extends use-
ful resp. to 10 mc); full-screen undistorted vert.
defl; 4-step freq-compensated decade step attenu-
ator up to 1000:1. SWEEP CIRCUIT: perfectly
linear sweeps, 10 cps — 100 ke (ext. cap. for down i
to 1 cps); pre-set TV vert. & hor. positions (30 & |
7875 c¢ps); automatic sync. ampl. & limiter elim- [
inates sync amplitude adj. PLUS: direct or cap.
coupling; bal. or unbal, inputs; edge-lit engraved
lucite graph screen; dimmer; anti-glare filter;
bezel fits std photo equipt. OTHER IMPORTANT
FEATURES: High intensity trace CRT. Finest sq.
wave resp. (.06 usec rise time). Push-pull hor.
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in
voltage calibration. Intensity mod. Sawtooth & 60
Cps outputs. Astigmatism control. Retrace blank-
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor.
positioning. Bal., cal., astig. adj. externally accessible. 5UP1 CRT,
2—6AUS8, 2-6CB6, 1-12AU7A, 2.6]6, 1.6AX5, 1-1V2. Deep-etched satin
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy
building at home with no special equipment. 13” x 814" x 16”. 30 lbs.
SCOPE DIRECT PROBE* #PD: KIT $2.75. Wired $3.95. Eliminates stray-
pick-up & signal re-radiation.
SCOPE DEMODULATOR PROBE* #PSD: KIT $3.75. Wired §5.75. Demodu-
lates AM carriers between 150 k¢ and 250 mc.
SCOPE LOW CAPACITY PROBE* #PLC: KIT $3.75. Wired $5.75. For signal
tracing in high frequency, high impedance & wide-band circuits (as in TV)
without distortion from overloading or frequency discrimination.

=
R

150 ke to 435 me

with ONE generator!

”ew.’ RF SIGNAL GENERATOR #324
KIT $26.95. Wired $39.95

for COLOR and Monochrome TV servicing

New wide-range, stable generator — better value then genera-
tors selling at 2 or 3 times its cost! Ideal for: IF-RF alignment,
signal tracing & trouble-shooting of TV, FM & AM sets; mar-
ker gen.; 400 cps audio testing: lab. work. 6 fund. ranges:
150-400 ke, 400-1200 ke, 1.2.3.5 me. 3.5-11 me, 11-37 me,
S 37-145 me; 1 harmonic band 111-435 mc. Freq. accurate to
*+1.5%; 6:1 vernier tuning & excellent spread at most import-
ant alignment freqs. Etched tuning dial, plexiglass windows,
edge-lit hairlines. Colpitts RF osc., directly plate-modulated
by K-follower for improved mod. Variable depth of int. mod.
0-50% by 400 cps Colpitts osc. Variable gain ext. mod. ampli-
fier: only 3.0 volts needed for 30% mod. Turret-mounted
coils stug-tuned for max. accuracy. Fine & Coarse (3-step) RF
attenuators. RF output 100,000 uv; AF sine wave output to
10 volts. 50-ohm output Z. 5-way jack-top binding posts for
AF in/out; coaxial connector & shielded cable for RF out.
Tubes: 12AU7, 12AV7, selenium rectifier; xfmr-operated.
Deep-etched satin aluminum panel, rugged grey wrinkle steel
cabinet. 8” x 10” x 434”. 10 Ibs.

The specs are the proof...

for COLOR and Monochrome TV servicing

> New! PEAK-t0-PEAK VTVM #232
| & UNI-PROBE (pat. pend.) NEw BEST .BUYS
KIT $29.95. Wired $49.95

UNI-PROBE: cxclusive with EICO! Terrific

time-saver! Only 1 probe performs all func.
tions—a half-turn of probe-tip selects DC or
AC-Ohms.

The new leader in professional peak-to-peak VI'VMs.
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High Z

input for negligible loading. 412" meter, can’t-burn-
out circuit. 7 non-skip ranges on every function.4
functions: +DC Volts, —DC Volts, AC Volts, Ohms.
Uniform 3 to 1 scale ratio for extreme wide-
range accuracy. Zero center. One zero-adj. for all
functions & ranges. 1% precision ceramic multi-
plier resistors. Measure directly peak-to-peak
voltage of complex & sine waves: 0-4, 14, 42, 140,
420, 1400, 4200. DC/RMS sine volis: O-1.5, 5,
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP
probe, & 250 mc with PRF probe). Ohms: 0.2 ohms to 1000 megs.
12AU7, 6ALS5, selenium rectifier; xfmr-operated. 812* x 5” x 5”. Deep-
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 1bs.

New/! peLuxe PEAK-to-PEAK VIVM #249
with 7V2 METER & UNI-PROBE (pat. pend.)
KIT $39.95. Wired $59.95

All the advanced & exclusive features of #232—PLUS the
extia convenience and readability of its big 712" meter. Your
ideal bench instrument.

VIVM RF PROBES* #PRF-11 or PRF-25:

KIT $3.75. Wired $4.95. Accuracy =10%. Use with any
11 or 25 megohm VTVM.

VIVM HV PROBE #HVP-2: Wired $4.95. Complete
with multiplier resistor. Measures up to 30 kv with
any VTVM or 20,000 ohms/volt VOM.

COMPLETE
with Preamplifier, Eavalizer and Control Section

| New/! 20-WATT Ultra-Linear Williamson-
type HIGH FIDELITY AMPLIFIER ¥*HF20

KIT $49.95. Wired $79.95

A low-cost, complete-facility amplifier of the highest quality
that sets a new standard of performance at the price. kit or
wired, Every detail, down to the etched, brushed solid brass
control plate, is of the fine quality EICO is famous for.

Rated power output: 20 watts (34 w peak). IM distortion (60
epe: 6 ke/4:1) at rated power: 1.3%. Mid-band harmonic
distortion at rated power: 0.3%. Maximum harmonic distor.
tion between 20 and 20,000 cps at 1 db under rated power:
approx. 1%. Power response (20w): *0.5 db 20.20,000 cps:
*1.5 db 10-40,000 cps. Frequency response (Y w): *0.5 db
13-35,000 cps; =*1.5 db 7-50,000 cps.

5 feedback equalizations for LP’s & 78's including RIAA.
Variable turnover feedback tone controls do not affect volume
& permit large boosts or cuts at either end of audio spectrum
with mid-freqs. unaffected. Loudness control & separate level
set _control on front panel. Low Z output to tape recorder.
4 hi-level switched inputs: tuner, tv, tape, auxiliary (xtal/cer-
amic phono or 2nd tuner): 2 low-level inputs for proper
loading with all leading magnetic, FM & quality xtal cart-
ridges. Hum bal. control. Extremely fine output transformer
has interleaved windings, tight coupling, careful balancing &
grain-oriented steel. 812" x 15” x 10”. 24 Ibs.

These amazing EICO values are NOW IN STOCK
at your nearest distributor. Examine them
side-by-side with ANY competitor. You'll see

for yourself why indeed EICO is your BEST BUY.
Fill out coupon on reverse page.

PAGE FOR MORE EICO VALUES...
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the specs are
the test that tells

who’s best!

FREE 1957
EICO CATALOG!

Tells you how to SAVE 50% on
your test equipment costs!

e 300905000

: T;T:T‘T‘T;_TTWT‘T @

s P : !
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fer COLOR & Monochrome
TV servicing

5” PUSH-PULL

KIT $34.95 0SCILLOSCOPE
&‘?EW' DYNAMIC Wireds $49.95 #425
. e tests 600 ;I(IT&M;S%SS
CONDUCTANCE TUBE & Siing type e
tubes 77 PUSH-PULL

TRANSISTOR TESTER #666

(less )
«illuminated] batteries) b % 4 GSCILLAO;OCOPE

roll-chart Professional, all-electronic, sensitive,
KIT $6995 WIRED $l°995 rugged—at lowest cost! Indicates by 1 V;('” ‘7192'99‘;'50
Unexcelled testing thoroness & accu- ~$4.50 | neon lamp & headphone clicks. . M) £l
racy. Checks transistor collector cur-
rent & Beta using internal dc¢ power RF SIGNAL NEW!
supply. Tests all receiving tubes includ- VACUUM TUBE | -owg@ ™SS, CrurRaToR REDI-TESTER
ing subminiatures (& Color & Mono- VOLTMETER #£221 #320 4540
chrome tv pic tubes with accessory KIT $25.95 KIT $19.95 KIT $12.95
adapter). Composite indication of mu- wired $39.95 Wired $29.95 Wired $15.95
tual eonduciance, plate conductance, & 150 kc-34 mc,

peak emission. Simultaneous sel. of any .
I of 4 combinations of 3 plate, 3 screen, w8 . #2184 V27 METER)
& 3 ranges of control grid voltage. Grid E :

voltage variable over 3 ranges with 5%

calibrated har- Multi-range ac/de

monics to 102 voltmeter, amme-
e il mc. Pure or = ter, ohmmeter,

KIT ’34.95 == o mod_. RF, & . wattmeter, leak-

accurate pot. New series-stiring voltages Wired $54.95 EOIP'HS oscC. z‘;; cgecak:fro t‘;':

for 600, 450 & 300 ma types. 5 ranges E O%U(ipf:tssme p‘;ir:‘

meter sens. with 1% precision shunts & P )

5% accurate pot. 10 SIX-position lever 4944 FLYBACK Range 500 Ko

switches for free-point connection of
every tube pin or cap. 10 pushbuttons TRANSFORMER & 228 mc on fund.

1% accuracy on

. . all 7 ranges.
{Orkrnluid insert&of any mb;: elfcmelm :’in YOKE TESTER: ,,c,g’t',t, sz[:greopl' 1 Range 75 gkc..
cakage circuit & speedy sel. of ‘individ- 0-30 me. 4 150 mc.
ua! tube sections. Direct reading of KIT $23.95 Volt reg.
inter-element leakage in ohms. New Wired $34.95 KIT $34.95
gear-driven rollchart. Steel case with i
cover & handle. Scnsitive 200 «a meter. Raffsh blicsk g4 ke a8 Kingasles

flybacks & yokes
iin or out of set. B
« spots even 1 TV/FM SWEEP GENERATOR #360

shorted turn! SMC-4.5MC CRYSTAL ... $3.95 ea. DELUXE RF SIGNAL GENERATOR 315

Wired $59.95

Sep. volt- Sep. hl-gain RF m Reads 0.5 ohms
meter & » & lo-gain audio . ~500 megs, 10
| ammeter Inputs. ®- \mmid—5000 mfd
Special noise . power factor.
KiT locator. Callbra- {
°¢" ted wattmeter. R Kir
$29.95 1 ° $19.95
for COLOR & Monochrome wired KIT $24.95 ] @ 0 @ Wired
e $38.95 Wired $39.95 x | $29.95
T soriging ' GE & RCL COMPARATOR
6V & 12V BATTERV ELIMINATOR & 5 n-c RIDG A
TV-FM SWEEP GENERATOR CHARGER #£1050 DELUXE MULTI-SIGNAL TRACER 147 #95

& MARKER #368 —= _ Zn000 ovme vt ———8
KIT $69.95 WIRED $119.95 b(t e e e ': KIT $24.95 :rv:ltrzos:s KIT \:;r;:
The FINEST service instrument of this . . W Wired $29.95 :a 0-Pea - d
!

$4.95
type ever offered in either kit or wired i - - High Voitage Probe-1 , $6.95
form at ANY price! Outstanding easc & a2 b, § ) B s
accuracy in FM & TV (including Color) 1oooL0hmE§/¥'g|( High Voltage Probe-2 , ..$4.95
alignment. Entirely electronic sweep HI-F1 PHE.AMPL""ER er'ﬂ MU TlM T SCOPE PROBES
cireuit with accurately biased Increduc KIT $24. ?5 Wired $37.95. With Power o ..$3.75 $5.75
tor: superb linearity on both sides of Fs“d":'y"( KT S_fs'gsh‘ w'"d:“‘gs KIT 3'{?’499% Direct T 8215 $3.95
selected center freq. Newly-designed eedback circuitry thruout! Preamp- Wired 5.75
AGC cireuit automatically adjusts osc. R e R T e oty
for max. output on each band with P CUR GEN GER LW SNR GID EED GEN GED GED GED GED GHD GHD GHD OWR S 85N WS 7
min. amplitudc variations. Sweep gen. For FREE 1957 cataolog. moil coupon NOW! : c-!
range 3-216 mc in 5 OVERLAPPING ] Hcoid“ \:Vllfhers s$-ee': }
FUND. BANDS. Sweep width continu- | Brooklyn 11, New Yor |
ously variable from 0-3 mc lowest
max. deviation to 0-30 mc highest max. ® 1  Send FREE 1957 Cotalog and name of nelghborhood |
deviation. Variable marker gen. range j§ EICO jobber. ]
from 2-76 me¢ in 3 FUND. BANDS l
plus a calibrated harmonic band (60- ) o
225hmc). Variable rlr(marker calibrated ) i oai) 2 ]
with int. xtal marker gen. 4.5 mec 5
xtal included. Ext. marker provision. 84 Withers St. ¢ Brooklyn 11, N. Y. j Home Address.......... O e (]
Double pi line filter. Edge-lit hair- X . l
lines eliminate parallax. Prices 5% higher on West coast | Cily: ..o ZONE..oi}ssapt State....einniiiinnns oot
and subject to change without notice. | Shisian : |
= %o 4

Turn pdge for ather EICO ad

Over a Decade of Know-How & Value Leadership in Kits & Instruments — Over 1 Million Sold to Date!
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ELECTRONICS

Hugoe Gernsback, Editor

TELEVISION OF THE FUTURE

« « « Future Progress Will Effect Vast Changes in TV . ..

HILE television has been with us for a long time

—the writer wrote the first technical article,

“Television and the Telephot,” in the December,

1909, issue of Modern Electrics—it was
also very crude in those early days. Television as we know it
today did not become a practical reality until the years im-
mediately following World War II.

Up to very recently we had only monocolor television.
Today we have full-color receivers and we ean look forward
to the immediate future when multicolor sets will become as
common as the present black-and-white receivers.

What of the more distant future? In what direction will
television travel? From today’s technical viewpoint we can
forecast a number of developments which are certain to
come.

Yet it is necessary to understand that in technical fore-
casting it is never safe to predict exactly how long it will
take industry to catch up with the forecasts. There are too
many imponderables, too many obstacles in research, in
finances and in manufacturing. There is aways a long and
weary road between prediction and reality.

Three-dimensional TV has long been predicted by the
writer and others. Much research has been done in this
branch and many patents have been granted. It is a cer-
tainty of the future.

Picture-on-the-wall TV, first predicted by the writer in
1954,* is also a certainty in the not-too-distant future. The
heavy cumbersome TV sets of today are doomed to extinc-
tion, chiefly because they take up too much room in the
modern and future home. Most TV set manufacturers are
working intensely on this problem now.

Electronoptics is a new concept of which you may hear a
great deal in the future. It will be linked intimately with
a radical re-evaluation of all present-day TV. For over three
decades now the writer has been speaking of scanless TV.
The animal eye, as we have reiterated constantly, is still by
far the best TV receiver. It is also the smallest, the most
compact, the most efficient and the lightest. The eye does not
scan—it requires no huge cathode-ray picture tube. It works
by chemico-electronoptics. Now we know that the electro-
magnetic spectrum has radio waves in one section, which
then gradually merge into a high-frequency region where
the electro-radio waves become light rays—the optieal part
of the speetrum.

It is the writer’s contention that the cumbersome instru-
mentation now used in our TV sets will be replaced with
much simpler electronoptical means in the future. Why?
Let us see how TV sets work today:

First we receive the waves (impulses) from the trans-
mitter. We then amplify these impulses and convert them
into modulated cathode rays. These rays then influence cer-
tain chemicals (phosphors) on the TV tube’s screen, giving
us light impulses which we require to perceive the pictures.

This roundabout system ean be enormously simplified once
we have mastered the intricacies of electronopties. The
cathode-ray tube will not prevail in the future. It is far too
cumbzarsome and too complicated. Exaetly how will electron-

*See RADIO-ELECTRONICS, January, 1954, issue, page 33.
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optics solve the problem? There may be scores of methods.
Let us hint at only one:

Semiconductors of the future, combined with atomic lumi-
nescence, look attractive. Remember, transistors are still in
their earliest infancy—you can expect great and astonish-
ing, as well as revolutionary, advances from them in TV.

The Television-phone, long predicted, already exists in
laboratory models. It will be universal in the not too distant
future. You may wish to call an important customer abroad,
but you can’t speak, let us say, Turkish, nor he English. The
telephone company’s language rectifier—now also in the
laboratory stage—will translate both voices instantly by
electronics. You may—after you read this—have some
doubts as to the verisimilitude of your voice and if it will
sound like you. Your doubts are justified. Your voice will
not sound exactly like yours after electronic translation. Yei
after a lapse of many years, it is certain that improvements
will in due time make it possible to recognize voices of your
friends even if rectified.

Automatic channeler. One of the nuisance chores of tele-
vision is switching channels, particularly if you are com-
fortably seated 10 feet from your receiver. This deficiency
has occupied many engineers and set designers in recent
vears. Good progress has been made in this direction. One
firm brought out a flashlight device which, when trained on
a photoelectric cell on the receiver, changes the channel. An-
other device was a miniature radio transmitter which fits
your hand. By pressing a button, you change the channel.

Good as these devices are, they are still cumbersome in
that you must keep pressing the button successively until
you obtain the correct channel.

A simpler system would be in the so-called “click-clack,”
such as is used by elevator starters. This 10¢ device gives
two distinet and sharp signals. In the TV receiver, we will
have two special microphones which are tuned exactly to
the two distinct sounds. If you press down on the gadget, the
picture starts “rolling” slowly from one channel to the next
one. If you see the desired channel, you release the pressure
on the click-clack and it now gives the second sound, the
“clack.” This stops the “rolling” of the channels. The ad-
vantage of the click-clack is its great simplicity and diminu-
tive size—you can put six of them into your vestpocket.

Pocket and mini-TV sets are a distinet possibility for the
immediate future. Even today such an overcoat pocket set
could be built. People do want small, portable receivers as is
best shown by the boom of our “small” portable TV sets.
While these are still fairly large, measuring about 10 x 9 x 12
inches and weighing 22 pounds, the trend is unmistakable.
People do want desk and night table receivers that can also
be put in your overnight bag when traveling. If the present
vogue of real pocket radios is a sign, we may be sure that
handy pocket TV sets of the future will be even more
popular.

Still smaller minitelevision receivers are certain to be
built in the future—just as will such tiny ones as television
wristwatches, forecast by the writer in 1945. While still im-
practicable today, because of the necessary bulky cathode-
ray tube, the problem is not insoluble in the future with
improved electronic techniques. —H.G.
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The Apple (left),
a standard black-
and-white and a
shadow-mask color
tube.

COVER FEATURE

the apple tube works

By H. R. COLGATE*

HE Philco Applet tube is a 21-

inch single-gun rectangular color

picture tube. The face on which

the picture is viewed is coated with
a repeating array of red, blue and
green stripes arranged vertically. Each
stripe is .010 inch wide and is sepa-
rated from the next color by .010 inch
so that in every inch across the face of
the picture tube there are about 17 red
stripes and an equal number of blue
and green ones. The chemicals used in
each of the stripes are selected so that
when all three stripes are lighted at
once, the resultant color is white. When
each stripe is lighted separately, the
resultant colors are red, blue or green.
When red and blue are lighted to-
gether, the color is magenta. Blue and
green produce cyan and red plus green
makes yellow.

The magenta, yellow and eyan sec-
ondaries could be produced by lighting
up the appropriate primary colors
either in rapid sequence or simultane-
ously by making the spot hit the re-
quired color stripes at the same time.
Secondary colors are produced on the
Philco tube by making the spot hit
the required color stripes at the same
time. Colors in between primaries and
secondaries are made by carefully con-
trolling the amount of each color that
is illuminated.

This type of colorimetry requires
that the circuits which are processing
the incoming broadeast signal informa-
tion always know exactly where the
picture writing beam is as it scans
across each color stripe. If beam posi-
tion is known to a high degree of pre-
cision, the beam can be modulated as
it crosses a red stripe when there is
red in the broadcast picture. When
there is yellow in the broadeast picture,
the beam can be turned on as it crosses
the red and green stripe. For white,
the beam is left on while it crosses all
three stripes. It is possible with this
tube, then, to make any color that can
be produced by mixing appropriate
* Lansdale Tube Co., Lansdale, Pa.
tThe term “Apple” does not refer to any charac-
teristic of the tube—was simply the secret code

name of the Philco color tube development
project.
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amounts of red, blue and green light,
Each color that ean be produced may
be reproduced 17 times per linear inch
or 550 times per square inch.

The Apple tube provides the color
processing circuitry with exact beam-

position information by producing a
marker signal every time a green
stripe is crossed. Thus the ecircuits

know when the beam is crossing green
and that shortly thereafter it will
cross the blue, then red. Obviously some
time is required to receive the marker
signal from the tube and some time is
required to process the broadeast sig-
nal, so the marker signal is fed into
circuits that predict where the beam
will be a short time later and then
makes use of this information to mod-
ulate the beam correctly.

Fig. 1 is a cutaway of the picture
tube, as viewed from above. The red,
blue and green phosphor stripes are
printed directly on the glass faceplate.
The phosphor stripes are backed with
an aluminum coating. On the gun side
of the aluminum coating and behind
each green stripe is the marker, or
index stripe, This marker stripe is
made of a material that produces a
signal every time it is crossed by an
electron beam.

The marker stripe produces a signal
only if it is being scanned. Since pic-
ture content is sometimes black or
minus green, the beam that is produe-

MAGNESIUM OXIDE MARKER STRIPE
\ HROME OXIDE STRIPE

 SECONDARY ELECTRONS

CONDUCTIVE COATING

ANODE BUTTON (30KV)

ALUMINOM
BACKING
\SCREEN BUTTON (27KV)

INDEX PICKUP (OATING

Fig. 1—Cross-section of the Apple tube,
as viewed from above.

www americanradiohistorv. com

ing the color picture cannot be de-
pended on to produce a continuous
signal from the marker stripe. A sec-
ond beam produces marker signal only.

One beam, then, is used for “writing”
the color picture and the second only
for obtaining the beam-position infor-
mation. The marker beam is so aligned
that it always strikes the same color
stripe as the picture writing beam.

PILOT(MARKER)BEAM
41.7MC

INDEX SI6
IWRITING BEAM 48,1 MC
6.4MC
ORIVE AMPL
AMPL
48.1MC

AN
PHASE SHIFTER
I

Fig. 2—How the marker signal is pro-
duced and processed.

It is modulated at a frequency—the
“pilot carrier frequency”—which is
above the video and color frequency
range so that frequency-separation
techniques can be used to separate
marker-beam information from picture-
beam signal.

The marker beam is always on and
operates at a very low current level.
It is also advantageous to operate the
marker beam so that it produces a
signal that is easy to distinguish from
the miscellaneous signal produced by
the picture writing beam as it hits the
marker stripe during the course of
picture writing.

The marker-signal production and
processing are shown in the block dia-
gram of Fig. 2. The marker signal
from the screen of the picture tube
must be amplified, combined with in-
structions from the transmitter and
restored to picture writing frequency;

RADIO-ELECTRONICS
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that is, the frequency at which the
beams cross phosphor stripes, are am-
plified and fed to the electron-gun writ-
ing beam grid to produce color. An
oscillator at 41.7 me drives the marker-
beam grid. This, plus the 6.4-mc scan-
ning frequency (the rate at which both
beams cross the marker stripes), pro-
duces a signal from the marker stripe
whose frequency at 48.1 mec is easy to
separate cleanly from writing signal.
The output at 48.1 me is amplified and
then goes to a mixer. In the mixer it
it heterodyned with the pilot oscillator
output, producing the necessary 6.4-mec
signal for the writing grid.

To change color, it is necessary only
to change the time relationship between
receipt of marker information and time
that the writing grid is pulsed on.
This time relationship between receipt
of marker information and writing grid
conduction is known as phase; thus,
to preduce blue the phase shift required
would be 120° (since the marker stripe
is behind green) and for red 240°.

To make the system of Fig. 2 show
complete color pictures instead of a
solid field of color, it is necessary to
vary dynamically the phase and am-
plitude of the pilot oscillator signal en-
tering the mixer.

To make use of the system chosen
in Fig. 2, the 3.58-mic color signal
must be converted to a 6.4-mc writing
signal. Fig. 3 shows how this is done.
The 3.58-mic color signal and a 3.58-me
reference signal are fed into mixers,
each of which is hooked to the output
of a 38.1-mec oscillator. The 41.7-me
signal from the mixer containing color
information at 3.58 me and the 38.1-me

TELEVISION

3.58MC REF

3.38MC COLOR

PILOT (MARKER) BEAM FOCUS
4lTMC 4
1]
t
t
S INDEX SIG 48.IMC
WAITING]
il u’ H o s
i i i
DRIVE AMPL. SWEEP & HV |
IS TE T AMPL
[T -A-
WIDTH CONT ’J 48IMC

Fig. 3—Heterodyning to convert
from 3.58 to 6.4 mec.

ANODE G3

CERAMIC SPACER

CONTROL GRIDS

BEAM SHIELD CONVERG ELECTRODE

7

CATHODE SUPPORT CERAMIC E E

INSULATING SPACERS
A

\ j 000050
| 1274 7

s R

CATHODE

Fig. 4—Apple
“double-barreled”

tube’s
gun.

An experimental
color receiver using
the Apple tube.

7 TUNING ASSEMBLY FOR
CRT GRID SIGNALS

pilot carrier are filtered and mixed with
a 48.1-mec output from the index signal
amplifier. The resultant 6.4-mc signal
is used to drive the writing beam of
the picture tube. The output of the
mixer that has been fed 3.58-mc ref-

JANUARY, 1957

erence and 38.1 pilot carrier is used for
marker beam at 41.7 me.

The tube's construction

The picture tube, then, must meet
several specific requirements. There

wWww americanradiohistorv.com

GUN DETAIL (CROSS SECTION}

must be a phosphor structure that,
when selectively illuminated, will repro-
duce the color picture the camera sees.
There must be a marker structure that
produces a signal that will allow the
circuitry to know exactly where the
beam is at any instant. There must be
an electron gun that has a picture
writing beam and a marker bean.

Fig. 1 shows that there are three
major components in each picture tube.
There is the gun that produces the
marker and picture writing beams,
the screen structure composed of the
aluminum-backed phosphor stripes and
the graphite-coated glass that is the
collector of the secondary electron
signal.

The screen structure 1s operated at
27 kv. The anode or collector operates
at 30 kv and is electrically separated
from the screen by a stripe of chrome
oxide. The 3-kv difference between the
screen and the anode makes it possible
to collect the secondary electron signal
from the marker stripe and thus obtain
beam-position information once that
signal has been processed.
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The electron gun that produces the
picture writing and marker beam has
only one more element than a conven-
tional black-and-white picture-tube elec-
tron gun; it has two control grids
instead of one. However, the require-
ments that this electron gun must meet
are quite different from a black-and-
white gun, hence the quite different
design shown in Fig. 4.

Spot size must be small, there must
be no cross-talk between the beams and
the beams must track; that is, always
have a known relationship to each
other since one beam is used to tell
where the other is.

The tracking requirement is met by
designing the gun so that the two beams
originate very close together and then
cross each other at the center of
deflection. Center-to-center separation
of the two beams at the control grid
plane is .029 inch, and they are made
to cross each other at the center of
deflection by the action of the field lens
produced by the convergence electrode.
This lens bends the beams toward each
other slightly.

Small spot size at high beam currents
is obtained with small countersunk
grid apertures, close grid-to-cathode
spacing and careful assembly of parts
so as to not introduce any electrostatie
lenses into the system. At typical oper-
ating voltages, the cutoff of the marker
beam is 50 volts.

Cross-talk between beams is pre-
vented by a beam-shield-convergence
electrode that provides a simple shield
between the two beams in the region
just above the grid apertures and effec-
tively reduces the cross-talk between
the beams to a level low enough not to
be a limitation on the system.

Fig. 5 shows a complete receiver.
The circuits outside the dotted lines
are similar to conventional color re-
ceiver practice. The horizontal-sweep—

I l
CHROM AMPL & COLOR REF SYSTEM |
T i I

|

high-voltage section is very similar to
monochrome practice. A pair of 6CD6
tubes have been used for the drive and
a special high-perveance diode, the
L1379, is the damper. The 30-kv supply
is obtained by a voltage doubler of
1B3’s. Width control, for the close but
long-time-constant control of the aver-
age color writing rate, is obtained by
controlling the average bias on the
drive tube grids with the output of a
writing frequency diseriminator. Sweep
width modulation is required at the
vertical scanning rate to match the
raster pincushion to the color-line pin-
cushion. This is provided by a small
amount of drive-tube bias variation
with vertical parabola and sawtooth
components derived from the vertical
output stage. To aid in maintaining
horizontal sweep linearity (it changes
with line voltage) and to maintain a
nearly constant picture height, the
plate supply voltage for the horizontal
and vertical oscillators is derived from
the regulated energy in the horizontal
system. The 6X4 shown provides a
400-volt supply for this purpose. An
antiringing damper, the L1373, is used
to suppress transients of the output
transformer. Vertical dynamic focus
only is used in this receiver and for
this vertical frequency parabola is
applied to a focus control tube. Reg-
ulated high voltage for maintaining
optimum focus, horizontal sweep oper-
ation and index is provided by the
L1359 and L1360 all-glass gas regu-
lators. The requirements for stability
of width, linearity and high-voltage
regulation can be met by these circuits.

The mixer unit consists of two tubes
whose triode sections do nearly all the
color signal processing required by the
receiver. The functions of this section
are to generate an unmodulated pilot
frequency carrier and to transfer the
chrominance modulation to a second

VIDEO AMPL

pilot frequency carrier. To supply the
unmodulated pilot ecarrier signal, a
pentode is used as a 38.1-me oscillator.
Oscillator output is mixed with 3.58
reference signal and the sum frequency
of 41.7 mec is selected, amplified and
applied to the C-R tube pilot signal
grid where about 40 volts peak to peak
are required. The pilot carrier bias
control previously mentioned is a de
bias control on this C-R tube control
grid. Pilot oscillator output is also
mixed with the receiver chrominance
signal and again the sum derived to
form the chrominance modulated signal
of 41.7 me.

The functions of the video amplifier
are normal. The luminance signal from
the detector is amplified and applied
to the C-R tube writing grid. The
chrominance signal from the sideband
unit is amplified by the last two stages
of the video amplifier and with the
luminance makes a comiposite video
signal for the C-R tube writing grid.
About 150 volts of peak-to-peak signal,
including the sync pulse, achieve 40-
foot-lambert highlight-brightness pic-
tures.

A band of silver paint near the tube
face is used to make a capacitive couple
tuned to resonance at index sideband
frequency for index signal takeoff.

The pilot carrier signal is coupled
from the chassis by coaxial lead. Writ-
ing frequency signals are carried by

open wire leads. END
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and WHITE

adjustments i

By MATTHEW MANDL*

ANY technicians, when first
servicing color television re-
ceivers, are surprised to find
that getting a good black-

and-white picture from a color TV re-
ceiver is not a simple matter. Yet most
customers will complain more when
black-and-white reception is color-con-
taminated than if color reception is not
exactly up to par. The reason is that
nearly true colors will appear good to
the viewer (particularly during the
first few weeks of set ownership) but a
black-and-white picture tinged with
color is sure to raise some vigorous
protests.

In a three-gun color tube each beam
must strike its respective color phosphor
during the scanning process to produce
the proper colors in a color program.
During black-and-white reception the
three beams must still be utilized since
the operation of only a single beam
would mean that a screen would be
either red, blue or green, depending on
which beam is in operation and which
two are cut off. Thus the three beams
must have proper amplitudes so the
red, blue and green blend together to
produce a white image.

Corresponding proportional decreases
in the intensity of the three beams
shonld not affect the monochrome pur-
ity, but should only modify its inten-
sity. A gradual decrease in brilliancy
gives the appearance of a progressively
darker scene until finally the complete
absence of white at any portion of the
screen gives the illusion of black. Re-
member that any black object appear-
ing on a television screen appears black
only because of the lack of illumination.
This is the reason black disappears
when a light source illuminates the
screen or when the receiver is operated
in a well-lighted room.

If, during the scanning process, any

*Author Mandl's Television Servicing
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Fig. 1—The high-voltage system in the =
Westinghouse 2292-1 color TV chassis.

Photos Courtesy RCA Service Co.
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Side view of neck assembly on a typical three-gun color TV picture tube.
The tube is not in operating positi