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‘PROVEN FINESTIN PA

CDP

COMPOUND

DIFFRACTION
PROJECTOR*

Public Address Loudspeaker System

Sets, new standards
for voice penetration

iy

and musicasting ~ * -,

Gives Clearer, Cleaner, Wider-Range Reproduction, Better Dispersion, —

(meater Penetration and Coverage. .. at Very Low Unit Energy Cost!

Results are so amazing that the “CDP” is outmoding and rapidly
replacing conventional PA re-entrant horns. Exclusive E-V “CDP”’
utilizes two coaxially mounted diffraction horns working from both
sides of a single diaphragm. Each horn is designed for optimum

air loading and reproduction within its own range. Also uses the
rew acoustic application of optical slit diffraction for perfected
smooth sound dispersion virtually independent of frequency. Permits
use of fewer units at far less cost. Greatly improves public address—
in all types of applications—indoors and outdoors. One test

will convince you!
Y Mode! 848 COP. 25 watts. 16 ohms.
102" wide, 201" high, 20" deep over-all.

List Price $69.50. Net $41.70
Acclaimed by Sound Experts Everywhere ’ ¢

® Peak-free respense 175-10,000 cps.

Delivers 2Y2 octaves more musical range
than units of similar size or price.

Y Send Now for Helptful
@ Speech articulation index greatly improved.
[ ]
e

Bulletin No. 197

Gives complete
and helpfut
information about
the performance
and application
of the “CDP."’

Weather-proof, blast-proof, splash-proof.
Virtually indestructible.

Small Size—ahout Y2 the width of
re-entrant PA horns of similar power
rating. ldeal shape for stacking.

@ Provides augmented bass response when
stacked in adjacent positions or when
mounted singly against wall, in corners
or where ceiling joins wall.

@ Permits various polar patterns for
most effective use.

® Molded of glass fibers for extra strength
and improved acoustic properties.
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COMPARE RESPONSE AND EFFICIENCY
Note extended high-frequency range of
twe *‘CDP."’ Response is smooth, peahk-
free 175-10,000 cps.
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[PX2 There’s a Quick, Sure

Way to Find TV Set Troubles

The Better Jobs Go
to the Men Who |
Train for Them

o

1

. A - % 2
PUT YOURSELF IN T

AT HOME IN SPARE TIME

TV Servicing . . real, professional TV
Servicing, pays good money to men with
specialized knowledge and training. The ex-
citing, expanding TV industry ofters more
than just good jobs. It offers success, a
career to men qualified to render an essen-
tial community service.

Be one of these experienced TV Service-
men. NRI’s new course is 1009% learn-by-
doing, practical training. We supply all the
equipment plus comprehensive manuals cover-
ing a thoroughly planned program of prac=-
tice. You learn how experts diagnose TV
receiver defects quickly. You learn the
causes of defects . . . audio and video . . .
accurately, easily. And you learn how to
fix them.

ALL LEARN BY DOING

You do more than just build circuits. You
get experience aligning TV receivers, isolat-
ing complaints from scope patterns, eliminat-
ing interference, use germanium crystals to
rectify the TV picture signal, adjust the ion
trap and dozens of other professional TV
Servicing techniques.

Many fellows “go around in circles” try-
ing to isolate TV receiver defects. Don't
guess! Learn professional techniques. Take
this training now. If you want to go places
in TV servicing you will act quickly to find
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HIS PICTURE, experiment-
ing at home with equipment we furnish, getting set to
go places in TV servicing. Speed in servicing TV sets
means stepped up earnings, greater security for you.

ACQUIRE SUPERIOR SKILLS

Y

B @

out what wyou get, what you practice and
how you can advance with better practical
knowledge through NRI’s new course in Pro-
fessional Television Servicing. Accept this
personal invitation to get a free copy of
our booklet which describes this training in
detail. Mail the coupon now. Remember,
with this course you keep right on working,
keep right on earning at your job while you
learn through actual practice at home in
your spare fime.

UHF AND COLOR CREATE
GROWING OPPORTUNITIES

To cash in an the present UHF and the coming
Color TV boom you’ll need the kind of knowledge
and experience this Professional Television Servic-
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NEW ALL-PRACTICE
/ + COURSE Shows How

' top TV servicemen fix

§ ANY MAKE or model

M Home Training includes 17" Picture
¢ Tube, components for a TV

) Receiver, Scope, Signal Generator,
HF Probe, all for introductory
price under $200 on easy terms.

ing Course gives you. There is no other training
like this. Here, condensed into a few months of
training at home, is everything that TV service-
men learn in months, even years, of bench work.
You get practice installing front-end channel
selector strips in modern UHF-VHF receivers.
You learn UHF servicing problems and their
solution. Mail the coupon below. Discover how
this new course meets the needs of the man who
wants to get ahead in TV Servicing.

NOT FOR BEGINNERS

NRI's Professional All-Practice Television Servic-
ing Course is for men with some knowledge of
Radio and TV fundamentals but who need inten-
sive, practical training and actual experience with
TV circuits and professional servicing techniques
to be self-reliant, confident, expert TV service-
men. Get this book FREE and judge for yourself
how NRI’s course will further your ambition to
reach the top in TV Servicing. Mail the coupon
. . . there is no obligation . . . and it can open
the door to a better career for you.

NATIONAL RADIO INSTITUTE, Dept. 4NFT l

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

How Te I Please send my FREE copy of “How to Reach the Top in TV I
EEL\E‘E }_‘_‘I_E_ I Servicing.” I understand no salesman will call. I
I Namex s7n « d4sols T4 amm Bt Sw = domn s PoPgilod B TmETR 7 - o Age...... I

: Address | ge o i00% a8 ® o oaies g ims wdmes 8k b s s bREd -4 B “ooonoo :

I Cityaiic:ns mare s o2 q s & 508 b3l Zone. . .... Statercs...... |


www.americanradiohistory.com

RADIO -
ELECTRONIC

Formerly RADIO CRAFT @ Incorporating SHORT WAVE CRAFT @ TELEVISION NEWS @ RADIO & TELEVISION*

Hugo Gernsback
Editor and Publisher

CONTENTS

DECEMBER 1954

M. Harvey GEeJi"'zbr?;kDiredor RADIO-ELECTRONICS Index Volume XXV January through December 1954 134
Fred Shunaman . . Editorial {Page 31}
Robert F. Scc#anagmg LR Our Fabulous Industry by Hugo Gernsback 31
’ W2PWG, Technical Editor Audio—High Fidelity (Pages 32- 44)
erome Kass AssoniarelET o The Wourlitzer Organ, Part |—Electrical and mechanical construction
L Queen B by Richard H. Dorf 32
Editorial Associate Balanced Modulafors for Low-Leve! Audio. ... ... by Albert H. Taylor 35
Matthew ¥;gs;sion Conarlrd Decn‘be.zl Mea'surerﬁenf' With Sfumple Equipment. ‘by Hector E. French 37
Angie Pascale Servicing High-Fidelity Equipment, Part X—Turntable hum, rumble and
Editorial Production wow; record care and storage.......... by Joseph Marshall 39
Wm. Lyon McLlaughlin Missing Link in Speaker Operation =Y by D. J. Tomcik 41
- Em’;-h”'“"a"°" Director HughQuall’ry Audio, Part XVi—What price "high fidelity"?
art Ditector |l 0 e e e e by Richard H. Dorf 43
Radio (Pages 45. 52)
Demonstration Transistor Circuits.. . ... by Edwin Bohr 45
Radio for Junior's Car (Cover Feature) by James S. Michael 48
Lee Robinson Now—the Transistor Pockef Radio. 49

General Manager

John J. Lamson
Sales Manager

by Nurman H. Crowhl]rs; 50
by Harold Pallatz 52

Getting the Cathode Follower Straight.... . . '
Novel High-Voltage Supply

Test Instruments (Pages 53-59)
Dynamic TV Checker
Transistorized Voltmeter
Dual-Feature Capacitor Tester.
A.F.-R.F. Tracer Probe. —
Grid-Dip Adapter Without Tubes. ..
Transistor Overtone Generator.... ...
Television (Pages 60-90)
U.hf. and V.h.f. Antenna . . _by R. F. Kolar 50
Television—it's a Cinch (Fourfeenfh conversahon Frsf half—The d.c. com-
ponent and image brightness) .. by E. Aisberg 63
Color TV Circuits, Part VII—The 19-inch color tube and associated circuits

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

e R by H. A. Highstone 53
by Rufus P. Turner 54
...by Daniel Nof 56
s by John A. lrwin 57
_..by Robert H. Mitchell 58
y I. Queen 59

Gernsback Publications, Inc.

Hugo Gernsback

Chairman of the Board

M. Harvey Gernsback

President @ by Ken Kleidon and Phil Steinberg 66
G. Alique TV Service Notes. by Dave Gnessin 74
Secretary TV Service Clinic. by Jerry Kass 79

Dogs Without Data e e e by Robert G. Middleton 84
Electronics (Pages 94-98)

Electronic Controls
Music Into Light

ON THE COVER

Dennis Michael, owner of one
of the country's few radio-

by J. R. Cornelius 94
by C. M. Brainard 98

equipped toy automobiles. The DEPARTMENTS
radio was made by his father, Books e 1 44 Question Box . —— ...120
James S. Michael, and is fur- Business . 1123 Radio Month 6
ther described on page 48. Correspondence ..o 12 Riadio"Electronic GiraTite 107
Color original by Habershaw Miscellany ....... v enrreeeneene: 106 Technical Literature 141
Studios New Devices ... 127 Technicians' N 100
New Tubes and Transistors. 132 CeImIERms INETS =
Patents .. 110 TechnOtes) s i et 114
NP People 126 Try This One : )

MEMBER Audit Bureau of Circulation Yol. XXV, No. 12

Average Paid Circulation over 180,000

* )
IS

RADIO-ELECTRONICS, December 1954, Vol. XXV, No. 12. Published monthly at Mt.Morris, Illinois, by Gernsback Publications, Inc. Entered as Second Class matter June 23,
1954, at the P’ost Office at Mt. Morris, 111, Copyright 1954 by Gernshack Publications, Inc. Text and Illustrauons must not be reproduced without permission of copyright owners
EXECUTIVE, EDITORIAL and ADVERTISING OF FICES: Gernsback Publications. Inc.. 25 West Broadway. New York 7, N. Y. Telephone REctor 2-8630. Hugo Gernshack
Chairman of the Bdoard; M. Harvey Gernsback, I’resitlent: G. Aliquo. Seeretary.

SUBSCRIPTIONS: Address correspondence to IRadio-Electronics, Subscription Dept., 404 N. Wesley Ave., Mt. Morris, Ill., or 25 West Broadway, New York 7. N. Y
When ordering a change please furnish an address steneil impression from a recent wrabper. Allow one month for change of address.

SUBSCRIPTION RATES: In U. S. and Canada, and in U. 8. possessions, $3.50 for one vear; $6.00 for two years; $8.00 for three years; single coples 35c.
countries $4.50 a year; $8.00 for two vears; $11.00 ror three vears.

BRANCH ADVERTISING OFFICES: Chicago: 7522 North Sheridan Road. Tel. ROgers Park 4-8000. Los Angeles: Ralph W. Harker and Associates, 1127 Wilshire Boulevard,
Tel. MAdison 6-1271, San Francisco: Ralph W. Harker and Associates, 582 Market St., Tel. GArfield 1-2481. FOREIGN AGENTS: Great Britain: Atlas Publishing and Distrib-
uting Co., Ltd., London E. . 4. Australia: MeGill's Agency, Melbourne. France: Brentano’s, P'aris 2e, Belgium: Agence et Messageries de la Presse, Brussels. Holland: Trilectron,
Heemstede. Greece: International ook & News Agency. Athens. So. Africa: Central News Agency Ltd., Johannesburg; tapeto“’n Durban, Natal. Universal Book Agency, Johan-
nesburg. Middle East: Steimatzky Middle East Agency, Jerusalem. India: Broadway News Centre, Dadar, Bombny #14. Pakistan: Paradise Book Stall, Karachi 3. POST-
MASTER: If undeliverable send form 3578 to: RADIO-ELECTRONICS. 25 West Broadwas. New York 7, N. *Trademark registered U.S. Patent Office.

4 RADIO-ELECTRONICS

All other foreigp

wWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

Nuational Schools brings yov ¢« new dimension in training
for TELEVISION-RADIO=-ELECTRONICS

YOU CAN LEARN BY HOME STUDY, IF—

—you are ambitious to increase your earning power.
—you want to broaden your knowledge and skill.
—you choose the schoal with the most complete training

and service.

50 Years of Successful Training

National Schools has been training men for success since 1905.
Our graduates are located around the globe, in good-paying jobs
in servicing, inztallation and manufacturing...in public and
private industry, or in their ¢wn businesses. All this experience
and background are your assurance of success.
What This New Dimension in Home Study Means to You
As a National Schools student, with Shop Method Home Training,
you master all phases of the industry —TV, Radio, Electronics—
theory and practice. You learn HOW and WHY, in one complete
course at one low tuition.
Because National Schools’ world headquarters are in Los Angeles
—'‘capital city’’ of TV-Radio-Electronics—our staff is in close
touch with industry. Our lessons and manuals are constantly
revised to keep you up-to-the-minute on latest developments. We
show you how to make spare time earnings as you learn, and we
give you free placement assistance upon graduation. National
Schools is approved for G. I. Training. Both Resident and Home
Stady courses are offered. If you are of draft age, our training
heips you achieve specialized ratings and higher pay grades.
This new dimension enables us to train you as you should be
trained at home, regardless of your age or previous education.

Your Course Includes Valuable Units
We send you important equipment, including a commercial, pro-

DECEMBER, 1954

fessional Multitester...plus parts to build Receivers, Oscillators,
Signal Generator, Continuity Checker, other units, and Short
Wave and Standard Broadcast Superhet Receiver.
Mail Coupon for Complete Information
Get these two free books about this new I\
dimension in Home Training. A compre- o .
hensive, illustrated fact-book and a
sample National Schools lesson. No F
obligation, so mail coupon today.
NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Los Angeles 37, Calif. * Chicago: 323 W.Polk St.
InCannda: 811 W. Hastings St.,Vancouver, B.C.

MAIL NOW TO OFFICE NEAREQT YOII'
{mail in envelope or paste on postal card}

NATIONAL SCHOOLS, Dept. RG-124
4000 S. FIGUEROA STREET OR 323 W, POLK STREET
LOS ANGELES 37, CALIF., CHICAGO 7, ILL.

Fush Free Book,‘“Your Future in Radio-TV-Electronics,’”
and Free LEssoN. No obligation, no salesman will call.

NAME BIRTHDAY. 19___
ADDRESS
CITY. ZONE STATE

T —
S S N b e S e S S—

[] Check if interested ONLY in Resident Training at Los Angeles.
VETERANS: Give date of discharge.
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TUNG-SOL

TECHNICAL DATA
PAYS OFF IN SERVICE!

TV PIONEER AND INVENTOR Dr.
V. K. Zworykin has been appointed the
first honorary vice president in the
history of RCA. The appointment was
made at a scientific seminar and dinner
at which he was the guest of honor,
and which marked his retirement as an
active vice president of the RCA
| Laboratories.

David Sarnoff, chairman of the board
of RCA, and many of the nation’s lead-
ing scientists, educators and industrial-
ists paid tribute to Dr. Zworykin for
his epoch-making achievements in the
fields of television and electronics.

Dr. Zworykin is best known for his

NEW! 1954 Edition! T-70 200 pages of data on
CR tubes, receiving and special tubes, dial lamps

contributions to all-electronic television,
including the invention of the icono-
scope and development of the kine-
scope. The electron microscope, devel-
oped under his direction, has been ac-
| claimed as one of the most useful scien-
tific tools of this century. He will re-
main as technical consultant at the

T-31 300 blueprint base diagrams RCA Laboratories.
for 1100 tube types
ONE MEGAWATT cffective power
Here’s the most practical set of tube ref- output will be achieved by a uhf. TV
erence books in the industry—all the in- station when equipment ordered by

formation you need for everyday jobs! . o
They're eas}}j to read—easy to zse {al]ways WILK.'TV (.channel 34’, Wilkes-Ba 1
lie flat when open). You'll get work done Pa.) is put into operation. The equip-
faster with Tung-Sol Technical Data ment is a 45-kilowatt u.h.f. transmitter,
Books. Ask yourtube supplieraboutthem. which when used with a new antenna
TUNG-SOL ELECTRIC INC., Newark 4, N. J. and transmission lines will result in
Sales Offices: Atlanta, Chicago, Columbus, Culver one million watts ERP.

City (Los Angeles), Dallas, Denver, Detrou,
Newark, Seatle. ; ULTRASOUND may be of consider-

able value in attacking brain diseases,
according to reports by University of

Vharg)
Illinois scientists at the recent Madison
T“ “G sot meeting of the American Physiological

Society. The waves of supersound can

be used to eradicate small areas of de-
ranged brain tissue, tumors, ete., with
less damage to surrounding areas than
either the surgeon’s knife or other
earlier methods. Brain tissue can be
destroyed in an area as small as .05
inch across, without affecting areas
immediately adjacent.

FREE SERVICE in addition to free re-
placement of defective parts for a
period of 90 days after date of pur-
chase, is being offered by both Westing-
house and General Electric to buyers
of their radio receivers.

G-E representatives, meeting with
delegates of the Federation of Radio
Service Associations of Pennsylvania at
Harrisburg, agreed to channel G-E
service work to independent shops
throughout Pennsylvania. Delegates
from the National Electronic Techni-
cians and Service Dealers Association,
the Empire State Federation, and from
the Eastern Service Conference were
present at the meeting. It is expected
that General Electric might extend its
plan to cover independent service shops
in other states.

Westinghouse radio owners should re-
turn a new set that needs servicing to
the dealer from which it was purchased.
The dealer will forward the radio to
the nearest authorized Westinghouse
radio service station where it will be
serviced at no charge to the owner for
either parts or labor, and then shipped
back, according to the official state-
ment.

NINE NEW TV STATIONS have gone
on the air since our last report. These
are:

KTIV Sioux City, Iowa ... 4

KALB-TV  Alexandria, La. ... 5
KPLC-TV  Lake Charles, La.............._ 7

KFVS Cape Girardeau, M 12
KETC St. Louis, Mo..... 9
WLOS-TV  Asheville, N. C. 13
KTVX Muskogee, Okla... . 8
WBTW Florence, S. C..._................. .. 8
KUTV Salt Lake Clty, Utah.. 3 %

Two stations, KOPR-TV, Butte,
Mont., channel 4 (suspending until
March 15), and WTOV-TV, Norfolk,
Va., channel 23, have gone off the air.

Four new Canadian stations have
gone on the air: CFPA-TV, Port
Arthur, Ont., channel 2; CFRN-TV,
Edmonton, Alta., channel 3; CJCB-TV,
Sidney, N.S., channel 4; CHCT-TV,
Calgary, Alta., channel 2.

TECHNICAL DA'I'A SRR PR PR PEE R R PR IE AR TR R
Tung-Sol makes All-Glass Sealed Beam Lamps, mbg @h[turg mlgb puu a

Miniacure Lamps, Signal Flashers, Picture Tubes,

Radio, TV and Special Purpose Electron Tubes %appp @brlgtmag anh a iarugperuug ﬁgm gzar

and Semiconductor Products.
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SURROUND yourself with every major home

training advantage to help you earn real money in

. |

ELECTRONICS

D“ includes

training in

yCOLOR T

Lo, 5 e

¢ TOP QUALITY RESULTS!
® THOUSANDS OF SUCCESSFUL

GRADUATES!
You have but ONE FUTURE. It deserves e
EVERY ADVANTAGE. That's why you owe valuable Jawel
it to yourself to see how you may now receive Bearing MULTI-
THE VERY HELP YOU NEED to prepare in your pAEEES

spare tim2 at home for a REAL JOB or your
own PROFITABLE BUSINESS.

See how you may prepare to get into work
that pays real money . . . that's so interest-
ing . . . that offers an exciting future in one
of the MOST PROMISING fields in America—
Telavision, Radio, and Eiectronics.

EMPLOYMENT SERVICE

See how vou may now get ALL of the won-
derful home training advantages shown on
this page — followed by the same fine
EMPLOYMENT SERVICE that has already
helped thcusands of D.T.I. men start earning
good money. If preferred, you can train in
our wonderfully equipped Chicago labora-
tories—ana2 of the nation’s finast.

&, SCOPE”

o

Mail the coupon today. Get the
facts. See for yourself. Nothing

ABOVE: Yow also build ond keep this high
quality 5 INCH oscilloscope—almost ¢
“must’ for TV servicing. Can help yow eorn

else like it. And if subject to
m, MILITARY SERVICE, by all
W, < means act at once.
& o1 ) MAIL THE COUPON!

money during and ofter training.

—

ABOVE: You set up your own HOGME LAE-
ORATORY .. . work with and keep ths som=
type of basic electronic parts used in D.T.I."s
modern Chicago laborotories. Now yeu can
ge! real Labaratory-type expericnce—AT
HOME.

2]
LV _—_—
R o
g YL T L “"One of America’s
U foremost Television
1= training centers.”

Build cnd «eep this BIG OTI
Engineered TV set—easily

conver ed to U.H.F, (DTl offers

another home training, but 4

Get information B v e, T sanlt
packed publication |, Emm———

FREE
Wadl Coupon[oday

DeVRY TECHNICAL INSTITUTE

ABOVE: You raceive many well iilustrated
lessons to provide essential theory.

RIGHT: You usa visual training MOYIES at

" @ 1
e R gL g e A 4141 BELMONT AVE., CHICAGO 41, ILL. Dept. RE-12-K i
effective, exclusive D.T.I. feature. | 1 would like your valuable information-packed publication showing q
i how | mey get started toward a goed job or my own business in
v Television-Radio-Electronics. L)
]
DeVRY TECHNICAL INSTITUTE :
AFFILIATED WITH Street___ 00 Apt i
DEFORES"S Tl‘lNlNG, 'Nc- City . __Zone State [}
CHICAGO 41, ILLINOIS D.T.1.'s Training is available in Canada
---—--——_—-—----—--—_--
DECEMBER, 1954 7
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TECHNICIAN PROGRAM

Once you gain the confidence of customers, you’re on your way to increased volume and
profits. The Raytheon Bonded Electronic Technician program is designed to help you do
just that. The Raytheon Registered Bond Certificate, the Raytheon Creed Display Decal and
Identification Cards, featuring your bonded status and the fine Raytheon “*Code of Ethics”,
inspire customer confidence. And a recent survey proved that wherever Raytheon Bonded
Technicians took full advantage of their Bonded status — used it to in-
spire customer confidence — business improved by at least ten per cent.

Ask your Raytheon Tube Distributor if you can qualify for this im-
portant sales advantage. If you can, the bond is yours @ o cost to you — v
it is Raytheon’s investment in your future.

() RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

8 RADIO-ELECTRONICS
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Carl E. Smith, E.E.
President

How ToO

COMMERCIAL
RADIO OPERATOR

Want To
DOUBLE YOUR PAY?

TELLS HOw ..

HERE 1S Y

1f you fail 1o F
after completin A
tinue your traint
b:?nd, until you su::essf‘
license, provided you

within 9

{
WE GUARANTEE

g wit

OUR GU ARANTIEE

pass your Com

r course 9
Ly hout ‘additional cost

vily obtain
irst sit for

0 days after com

TELLS HOw . . .

cense exam
tze to con-
of any
yaur Cpmmeff-_iol
this examination

mercial Li

Our Amazingly Effective
JOB-FINDING SERVICE

pleting your course.

TO TRAIN AND COACH YOU AT
HOME IN SPARE TIME UNTIL YOU GET

YOUR FGG LIGENSE

1f you have had any practical experience—Ama-
teur, Army, Navy, radio repair, or experimenting.

Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results:
GETS CIVIL SERVICE JOB

“Thanks to your course I obtained my 2nd phone license, and am now employed by
Clvil Service at Great Lakes Naval Training Station as an Equipment Speciulist.””
Kenneth R. Leiser, Fair Oaks, Mtd. Del., Mcllenry, Il

GETS STATE POLICE JOB

“I have ohtained my 1st class ticket (thanks to vour school) and since receiving
same I have held good jobs at all times. I am now Chief Itadio Operator with the

— TELS How

Employers Make JOB OFFERS Like These
to Our Graduates Every Month!

Letter from nationally-known Airlines, ""We would also appreciate if you
would place the following additional advertisement in your bulletin—
Wanted—Superintendent of Communications . . . Salary $466.65 per month."
Letter from qa?iona“y known airplane manufacturer, ''We need men with
e'lecfronlc training or experience in radar maintenance to perform opera-
tional check-out of radar and other electronics systems . . . starting salary
. amounting to $329.33 per month.’

Letter from nationally-known Airlines, ""We are contemplating placing . . .
an Airline Ground Radio Engineer.” Starting salary $385 per month.

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

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

Name and Address License Lessons

Lee Worthy .. S —— - gl mgews - - 2Nd) PRONGgm L gbbrin 503 16
2210%, Wilshire St., Bakersfield, Calif,

Clifford E. Vogt B L T S Ist Phone. ... ..... ... 20
Box 10i6. Dania. Fla.

Francis X. Foerch circeenequsea.s. IStPHON. ... ... ... 38
38 Beucler Pl.. Bergenfield, N. J.

S/Sgt. Ben H. Davis S FT T O — Ist Phone. ....... e 5428
317 North Roosevelt, Lebanon, |II.

Albert Schoell ... .. ... . . ..., .. 2nd Phone. .... R 23

110 West I1th St., Escondido, Calif.

CLEVELAND INSTITUTE OF RADIQ ELECTRONICS
Carl E. Smith, E. E., Consulting Engineer, President
Desk RE-71 4900 Euclid Bldg., Cleveland 3, Ohio

Kentucky State Police.
s Edwin P. Healy, 264 E. 3rd St.. London, Ky.

GETS BROADCAST JOB

‘T wish to thank your Job-Finding Service for the help
in securing for me Lhe position of transmitter operator
here al. WCAE in J'ittsburgh.””

Walter Koschik, 1412 Ridge Ave., N. Braddock. Pa.

GETS AIRLINES JOB

‘“Due to your Job-Findlng Service. I have been getting

many offers from all over the country, and I have taken a job

with Capital Airlines in Chicago, as a Radio Mechanle.””
Harry Clare, 4337 S. Drexel Blvd., Chicago, Tl

Your FCC Ticket is recognized by most
employers in the electronic field as proof
of your technical ability.

b= s
oary WAK
1 ¢ ¢ LCEME
} aviol

yrom

MAIL COUPON NOW

CLEVELAND INSTITUTE OF RADIC ELECTRONICS
Desk RE-71—4900 Euclid Bldg.

Cleveland 3, Ohio

{Address to Desk No. to avoid delay.)

ticket in a mimimum of

how I can get my FCC
[t ot (o Liaw 'k “How (o Pass FCC License

. Send me your FREK booklet. ¢ o
g/‘(’l‘!ﬁnnnl‘ions" (does not cover exams for Amateur License). as
well as a sample FCC-type exam and the amazing new booklet.
“Money-Making FCC license Informiation.

Be sure to tell me about your television engineerind course.

Address

Name

Cityoocie Zone ST, - e

Special tuition rates to members of the U.S. Armed Forces.
For prompt results, send air mail.

DECEMBER, 1954
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The Sensation of Two Audio Fairs . . .

& PERMOFLUX

*
%

Largo and Diminuette
2-WAY SPEAKER SYSTEMS

Now Available Under |

Acclaimed at the Sight and Sound L i
Exposition in Chicago and the . -
Audiorama in New York, these amazing high- -

fidelity speaker systems are now available under HTP—
an exclusive Permoflux insured plan that enables you to
try a Largo or Diminuette in the quiet and comfort of
your own home for 15 days. See your hi-fi dealer today!

*EXCLUSIVE PERMOFLUX 15-DAY INSURED HOME TRIAL PLAN, INTRO-
DUCED AT THE CHICAGO AND NEW YORK AUDIO FAIRS, OCT., 1954

Permpilyx

Raniversary

THE LARGO
Outstanding wide-range
speaker system at moderate
cost. Uses the famous “Royal
Eight” speaker and Super
Tweeter. Unique new-type
back-loading horn enclosure
is matched, octave by octave,
to speakers . . . assuring un-
distorted reproduction from
35-16,000 cps. In selected %"
Mahogany or Korina veneers.
Exclusive: Special connection
for headset extension cord.
Size: 24” W, 23” H, 14” D.
Impedance, 8 ohms.

Suggested Audiophile Net .. . $99.75

THE DIMINUETTE
A marvel of compactness fea-
turing “big-system” repro-
duction over the full audio
range and low cost. Ideal for
use in a bookcase or as exten-
sion speaker. With 2 “Royal
6" speakers and Super Tweet-
er. In Mahogany or Blonde

finish. Size: 23%2” W, 11%2”
H, 12” D. Impedance, 4-8
ohms.

Suggested Audiophile Net . . . $49.50

As above, but with selected
%” Mahogany or Korina ve-
neers.

Suggested Audiophile Net . . . $64.50

HEARING IS BELIEVING! Try either system at home under HTP!
Read what High-Fidelity Magazine says:
“It's best to try a speaker at home before buying.”
—Aundio Forum Dept., Oct. 1954 issue

i i

FOR A LIMITED TIME ONLY: Every HTP participant will receive, abso-
lutely FREE, the new Permoflux “"Maestro” Speaker-Headset Control
Box. See your Permoflux-authorized HTP dealer, or write for full
details, to:

Pm«yﬂu«_ CORPORATION

4912 West Grand Avenue ¢ Chicago 39, lllinois

West Coast Plant ¢ 4101 San Fernando Road ¢ Glendale 4, California
Canadian Licensee ¢ Campbell Manufacturing Co., Ltd., Tcronto, Canada
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| THE RADIO MONTH

(continved)
RESOLUTION OF APPRECIATION

was adopted unanimously by the Fed-
eral Communications Commission to
accompany a scroll paying tribute to
Commissioner George E. Sterling who
retired September 30. The scroll com-

| memorated his retirement and said in
part:

|

“George Edward Sterling, during his
31 years of Federal service with this
commission and its predecessors, ad-
vanced from radio inspector to organ-
izer and director of the FCC wartime
radio intelligence activities, chief engi-
neer and, in 1948, to the office of Com-
missioner. He brought to that office an
unprecedented experience in radio
which had its beginning in 1908, and
as operator, engineer, author and policy

| maker has played a prominent role in
| the development of the radio art.”

JOHN SCOTT AWARD, presented to
“, . . ingenious men and women who
make useful inventions,” has been made

| to Marvin Camras, inventor of modern

magnetic wire recording. Camras, senior
physicist at the Armour Research
Foundation of Illinois Institute of Tech-
nology, Chicago, will receive the 138-
year-old award—consisting of $1,000,
a medal, and a scroll—from the City of
Philadelphia, trustee.

KENNETH A. NORTON, chief of the
radio propagation engineering division
of the Bureau of Standards, has been
presented the Stuart Ballantine medal
by the Franklin Institute (Philadelphia,
Pa.). The award was given for his work
in the study and deseription of propa-
gation phenomena. He is either author
or co-author of a long series of papers,

| all of which contribute to our knowl-

edge of radio propagation or outline
methods for making easy engineering
calculations in that field.

ELECTRONIC BRAIN designed to
simulate aerial fights on a three-dimen-
sional screen and help to solve guided
missile problems has been developed in
Great Britain. The machine is called
the “Tridae” (three-dimensional ana-
logue computer) and uses 8,000 tubes.
When the brain calculates what would
happen when a fighter chases a bomber,
diagrams are automatically drawn
showing the sequence of events. END

RADIO-ELECTRONICS
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the enly COMPLETE
catalog for Everything
TRA M ITHELL
Industrial Electroniss

VALUE
PACKED

1955 -z ALLIED

308-PAGE CATALOG

DAC
L‘Eo &k;:; 2\ enso

AN E » i
st L Jelephen® W 5

XL CANEIS K e v ooy o

" SEND FOR IT TODAY

Get ALLIED’S 1955 Catalog— 38 pages packed
with the world’s largest selection of quality
electronic equipment at lowest, money-saving
prices. Select from the latest in High Fidelity
systems and components; custom TV chassis, TV
antennas and accessories; AM and FM receiving
equipment; P.A. Systems and accessories;
recorders and supplies; Amateur receivers,
transmitters and station gea-; specialized
industrial electronic equipment; test instruments;
builders’ kits; huge listings cf parts, tubes,

tools, books—the world’s mast com plete stocks of
quality equipment. ALLIED g.v2s you every

buying advantage: fastest skipment, expert
personal help, lowest prices, assured satisfaction.
Get the big 1955 aLLIED Catalog. Keep it handy
—save time and money on eterything in
Electronics. Send for your FEEE copy today.

(World Cangost: Stnekes L

e All TV and Radio Parts

e All Electron Tube Typ=s

e Test and Lab Instruments

e High Fidelity Equipment

® Custom TV Chassis

e AM, FM Receiving Equ pment
® Recorders and Supplies

e P. A, Systems, Acces:ories
® Amateur Station Gear

e Builders' Kits & Supplies

® Equipment for Industry

ALLIED RADI

World’s Largest Electronic Supply House

Send for the
leading Electronic
Supply Guide

ALLIED RADIO CORP., Dept. 2-M-4

EASY-PAY TERMS

Use aLLIED’s liberal Easy Pay-
ment Plan—only 109 down,
12 months to pay—mno carry-
ing charges if you pay in 6¢
days. Available on Hi-Fi and
P. A. units, recorders, TV
chassis, test instruments,
Amateur gear, etc.

vitra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY

DECEMBER, 1954

100 N. Western Ave., Chicago 80, lllinois
7] Send FREE 305-Page 1955 ALLIED Catalog

HI-F1 SPECIALISTS

|

|

To keep up with the latest and |

best in High Fidelity, look to |

ALLIED. Count on us for all |
the latest releases and largest | Name.......iioniiioiininmsimeisainasascnen

stocks of Hi-Fiequipment. We |

specialize, oo, in TV supply .

—and are foremost in the field |

of Builders’ Kits. |

|

|

o e S — o — e ey T

———

in g ————] RN~ :

1
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wes Fast, Easy

Picture Tube

and Receiver
Testmg

—A >~ FORALL
—]‘ BLACK AND
WHITE SETS

|| ADAPTABLE
TO COLOR

Ly

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

Separate plug-in
power supply available for in-carton tube
testing. Prices include 2 cabled leads and in-
struction manual. KIT—$829.95. FACTORY
WIRED & TESTED—$39.95. Sold by lead-

ing distributors.
Speeds Alignment and

B&B BIAS BUX_AGC Troubleshooting

Supplies steady, accurately ad-
justable bias voltages from 0 to

17 volts d-c to substitute for re-
ceivers' normal automatic-gain-

2y or automatic-volume-control cir-
cuits. A “must" for radio and

TY alignment. Clips and grounds

to chassis apron; powered by re-
‘k ceiver's 6.3 v. heater supply. KIT

& BOYCE

DYNAMIC

C.R.T. TESTER
Model 701

Tests tubes in set
under receiver's

own power or out

of set with handy

plug-in power
supply.

—only $9.95. FACTORY WIRED
& TESTED—SIZ 955

UNIVERSAL HV PROBE 315

T Extends range of any
YTYM, or any multimeter
or voltmeter having sen-
sitivity of 10,000 ohms-per-
volt or more. Supplied
with complete set of plug-

in precision resistors and instructions to accurately
match any meter . .. any range—I0KY, 30KV, K 60KY,
and others. Clear, high-dielectric probe body shows
resistors in use. Includes shielded cable with Am-
phenol connectors and phone tips. $12.95 net.

Write for Brochure Describing B&B Products

BOLAND & BOYCE, INC.

Dept. RE-124, 236 Washington Avenue
Belleville 9, N. J.

for ALL meters,

12

rrespondence

WHAT IS CORRECTNESS?
Dear Editor:

This letter is in reference to High-
Quality Audio by Richard H. Dorf in
the September issue.

Mr. Dorf does not distinguish between
impedance and resistance. When speak-
ing of impedance, power is not merely
the product of current and voltage;
another factor, the phase angle between
I and E, must be considered. This is
éxpressed as cosine theta and must be
included in the formula for power. . . .

Mr. Dorf calculates that to drive a
4-ohm speaker with 8 watts through a
40-1 turns ratio transformer requires
what he calls a plate current of 35 ma.

. I would like to point out that this
35 ma is the r.m.s. value of an a.c.
signal with peak values of approx-
imately 50 ma in each direction from
the steady-state plate current. Thus
the steady-state current must be in
excess of 50 ma. . . . After listing some
pentode and beam-power tubes (6F6,
6L6, etc.) Mr. Dorf says, “Triodes can
pass more current than the others and
thus require smaller turns-ratio output
transformers. .’ This statement is
in error and is misleading. A 6L6 can
pass more plate current for a given
plate voltage because its plate dissipa-
tion is higher. Yet it should look into
roughly twice the load resistance of
the 2A3. . ..

I mention these points because I feel
RADIO-ELECTRONICS has an obligation
to provide accurate information to its
reading public.

WiLriam HoLm
East Lansing, Mich.

(Mr. Holm’s attitude is typical of a
group whose manuscripts make up
nearly 75% of those rejected by this
magazine. What these scholars do not
understand is that material must be
tailored to its application. Most of them
would consider it insane to design a
10-watt amplifier for use in a hearing
aid; yet they do not hesitate at the
equal absurdity of firing “cosine theta”
at a reader whose Greek has been neg-
lected and whose trigonometry is nil.

Mr. Dorf’s articles indicate by their
very content—as well as the statement
in the opening installment—that they
are aimed at the reader who is not
already an expert, in fact for “every-
one who would like to have a thorough
look into the purposes, ingredients and
techniques of high-quality home musie
systems.” To reach this group it is
necessary to simplify, round off corners,

www.americanradiohistorv.com

DON'T THROW
oLD RAI)IOS

Let this blg
handbook show you

EXACTLY HOW TO
— FIX THEM

| fast and r-i-g-h-t!

THE ONLY GUIDE
OF ITS KIND!

i

There's a “‘secret” to fixing
old radios fast and profitably
. and Ghirardi’s hig 744
page, manual-size RADIO
TROUBLESHOOTER'S
HANDBOOK is it!
No other guide like it! Gives
common trouble symptoms and

A. A. GHIRARD!

Covers every model
made by 202 mfrs.
from 1925 fo 1942

Airline remedies for over 4,800 mod-

els of ol home receivers, auto

Apex radios and record changers.

Arvin Contains tube angl component

data, ~charts, circuits. etc.

Atwater Kent iailable from no other slourie.

Even gmnexs can handle

Belmont jobs slick as a \vhlstlle \Ialf\es

Bosch it easy to repair old sets for

. which specifications and how-

Brunswick to-fix-it (lat]a are no long]er

A available. Just look up the

Clarion model you want to fix. Four

Crosley times out of 5, this giant

Haundbook leads you right to

Emerson the trozble. . .\sho\\'sl exactly

how to fix it o useless test-

Fada mg No guesq\\ork You re-

G.-E. pair sets in a jlfﬁlr that 1\\\ou]ld

otherwise go to the junk pile

Kolster because n}? one knows what to
Maijestic do with them.

y There are over 400 pages‘of

Motorola troubleshooting and  service

F case histories. In addition,

Ph_llco you get over 300 pages of

Pilot helpful I-F transformer data;

RCA superhet realignment data and

alignment peaks; handy trou-

Silvertone hleshooting reminder charts;

auto radio gear ratios; com-

Sparton plete data and characteristics

Stromberg on old tube types and compo-

nents; tube suhstltunon‘ data
. and dozens of other inval-

. and over ¢ ‘= { 1
uable service tips and ideas.

hundred more!

— PRACTICE (0 DAYS FREE. __

|
Dept. RE-124, RINEHART & CO., INC,, |
232 Madison Ave., New York 14, N.Y, I

Send Ghirardi’'s RADIO TROUBLESHOOTERS
IHHANDBOOK for 10-day free examinution. It I de- }
cide to keep hook, I will then send $6.50 (plus post-
age) in full payment, Otherwise, I will return book |
postpaid and owe you nothing. l

AdAress. e S bt - e i e — I
City, Zone. S1ate s |
OUTSIDE U.8.4. $#7.00 cash only. Joney bhack |

|
|
|
|
|
r [ ) |1
|
|
|
|

if book ix vetwrned in 10 duys. _J

RADIO-ELECTRONICS
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Don’t be misled by any manufacturer’s
‘“homemade’’ charts on antenna per-
formance. We can show you how to
plot curves that will ‘“prove” that a
busted steel guitar on an 8-ft. flagpole
outperforms any antenna you can name
—even our own superb Winegard
INTERCEPTOR.

No—all that counts is, PERFORM-
ANCE IN ACTUAL USE. Therefore,
DO THIS: Use a single INTER -
CEPTOR on your next installation
where you’d ordinarily stack two bays.
See if one INTERCEPTOR doesn’t
give better results than ary stacked
installation you have made nearby.
Once in a blue moon, a second bay is
necessary even with cur INTER-
CEPTOR. But rarely. So we say to
you, “Why use two when ONE will do?”’

Order an INTERCEPTOR today.
Let it tell its own stery in the only
place it counts—on one of your own
installations. If it doesn’t far surpass
any other antenna you've ever used,
fire it back to us! We'll return your
money—and we’ll still be friends! So
... order NOW!

A FAR BETTER PICTURE
OR YOUR MONEY BACK!

o Antenna No. Winegard Trade Name List Price
-4 ... ........ INTERCEPTOR . . . $24.95 o boy
-3, ........... PIXIE........... $14.93 a bay

Shipped, one L-4 to a carten (stocking bars availoble}
Shipped, two L-5's to a carton with stacking bars.

WINEGARD PIXIE
A quality all VHF
channel antenna
for top perform-
ance at a low price.

= @
o

Don't let any Antenna Manufacturer

pitch curves to you!

new WINEGARD

INTERCEPTOR

Focusing | means ...
A 3

WU B

YOU DON'T NEED TWO |
WHEN ONE WILL DO! |

*Patent Pending

THE INTERCEPTOR gives the

clearest, sharpest pictures obtain-

able . . . not just on one or two
channels . . . but on all 12 VHF
channels.

See your jobber now or write us for complete information.

WINEGARD company

3000 Scotten Boulevard, Burlington, lowa

DECEMBER, 1954
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TV Antenna
-~ ROTORS

e

model AR-2 ... complete AUTOMATIC rotor with thrust bearing .. .and
handsome modern design cabinet, uses 4 wire cable

model AR-1...same as AR2 without thrust bearing

\—};‘:“ 2

model TR-12

A special combination value
consisting of complete rotor
including thrust bearing.
Handsome modern cabinet
with meter control dial, uses
4 wire cable .

model TR-2

The heavy-duty rotor with plas-
tic cabinet featuring 'Compass
Control”', illuminated *'perfect
pattern’’ dial, uses 8 wire cable

model TR-4

The heavy-duty rotor complete
with handsome, modern design
cabinet with meter control dial, g
uses 4 wire cable .

model TR-11

The same as the TR-12 without thrust
bearing, complete with meter control
dial cabinet, uses 4 wire cable

CORNELL-DUBILIER @THE RADIART corp.
SOUTH PLAINFIELD, N. J. QW CLEVELAND 13, OH10
14 RADIO-ELECTRONICS
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It took more than engineering promises before leading set manufac-
turers invested in production of color TV sets. It took a practical big-
screen color picture tube . . . the CBS-Colortron “205."”

It took creative engineering to conceive this advanced design in color
picture tubes. And it took adranced-engineering knowledge to produce
it.

Today, these set manufacturers are demonstrating their recognition

of the leadership of CBS-Hytron. For they are shipping color TV sets
and lhese seis are equipped wilh the CBS-Colortron 203

There can be no better evidence of the advanced-engineering knowl-
edge of CBS-Hytron . . . Advanced-engineering knowledge you can de-
pend upon to produce the finest in television tubes . . . for color or
for black and white.

The One Big Reason
Big-Screen Color TV Sets
are on the Market Now

................I........

CBS-Colortron

5055

905 SQUARE INCHES
OF PICTURE AREA

WRITE FOR FREE BULLETIN E-227 TODAY.
Four pages of engineering epplication data
on the 205" .

cEsY

DECEMBER, 1954 15

CBS-COLORTRON PATENT NO.2,690,518. OTHER PATENTS PENDING

C B S -HYTR ON Main Office: Danvers, Massachusetts

A Division of Columbia Broaodcasting System, Inc.
A member of the CBS family: CBS Radio « CBS Television « Columbia Records

CBS Laboratories « CBS-Columbia « CBS Intermational « and CBS-Hytron
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Hi-Fidelity
dynamic
microphone
only

Quickly converted
for floor stand use

for

Broadcast
Television
Recording
Public Address

NEW TURNER 57

This new dynamic microphone is
designed to meet the requirements
of TV, broadcasting, PA, high fidel-
ity recording . . . and, at an excep-
tionally low price. Design is slim
and modern, with black satin finish
that can’t reflect light. Sound char-
acteristics for both voice and music
are excellent. Response: 50 to 13,000
cps. Level: —55 db. Has built-in
Cannon XL-4 connector, permitting
selection of high or low impedance
by making connection to proper pair
of conductors at terminal end of
cable. Matching stand with built-in
shock mount priced separately.

\CO.

Mail the coupon today
for complete information.

THE

THE TURNER COMPANY

I
|
|
] 933« 17th Street NE,
I Cedar Rapids, lowa

Please send me complete information on
I your new Model 57 Dynamic Microphone

| Abpress

I CrTy.

|
I
|
|
I |
I NamE '
{
| |
| STATE ;

IN CANADA: Conadian Marconi Co.,
Toronto, Ontario and Branches

EXPORT: Ad. Auriema, 89 Broad Street,
New Yark 4, N.Y.
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CORRESPONDENCE (continued)

ignore insignificant but very real fac-
tors, and otherwise avoid any confusing
points which do not aid the reader to
grasp the essentials of the matter, but
whose inclusion would very effectively
prevent him from grasping any of it
at all.

The material is correct as far as it |
All Mr. Dorf’s articles were read |

goes.
critically by three persons of different
viewpoints and different degrees of
audio knowledge, and any doubtful
points were discussed with the author
and agreed upon before printing. As
an example, take Mr. Holm’s stand on
impedance. No one will deny that X
as well as R must be taken into account.
But, from a practical point of view, if
Mr. Holm’s own audio system’s output
impedance doesn’t look pretty much
like R over the whole frequency range,
he had better look to the quality of his
audio! Dorf’s equivalent circuit follows
the electrical facts of life within all
practical tolerances, and has one deci-
sive advantage over conventional equiv-
alent speaker cireuits: it’s comprehen-
sible!

Again, his reference to plate current,

taken out of context, seems a clumsy

| difference between a triode and pentode. |

|

| mation to its readers.

and “incorrect” way to describe the
But Dorf has referred to a current
ratio four paragraphs before (those
35 ma) and is explaining triode action
in terms of the earlier paragraph. Only
one thing is incorrect in the paragraph,
and the editors apologize for it, since
it could have been removed with the
stroke of a pencil. That is the refer-
ence to “better speaker damping” which
is not explained anywhere in the article.
We should not glibly have used a term
too advanced for the discussion.

On one point we agree heartily with
Mr. Holm, that RADIO-ELECTRONICS has
an obligation to provide accurate infor-
If material is
not clear and simple, it is not informa-
tion. And if it is not information, it
cannot be accurate information. If Mr.
Holm has overlooked that point, we are
sure that he will agree—after looking
the articles over again—that they were
a correct approach to the job attempted.
If, on the other hand, he belongs to the
small but widespread group who feel
that the would-be learner has no right
to knowledge unless he has sufficient
mathematical training to take it in
“correct” form, we have little sympathy
for him.

There remains another possibility—
that a series of articles could be written
which would suit the purist and yet be
useful to the beginner without engi-
neering training. We have not seen
such articles, but would love to stand
corrected! If any reader can supply
articles which would meet all the objec-
tions of Mr. Holm, yet be interesting
and wunderstandable to the average
intelligent radio-TV technician, we can

| guarantee for them the highest prices

we have ever paid, plus a book contract!
The Editors)

www.americanradiohistorv.com

A Reliable, Genera'\-Purpose-

5 Oscilloscope
Priced $ ‘ 27 5.0

N 3t only

The NEW

| PRECISION

MODEL

ES-520

P
|

|

|

|

]

1

1

]

1

1

[

]

i

i

! PRECISION-engineered in response to in-
: dustrial requirements for a reliable, low-cost,
1 FACTORY-wired and FACTORY-calibrated
1 ‘scope for basic production and testing
1 applications.

: SPECIFICATIONS INCLUDE. ..

1 % Push-Pull vertical drive. 20 millivolts per
1

|

!

1

1

1

1

i

]

|

I

1

1

I

I

(

1

|

1

I

i

1

I

]

]

1

inch sensitivity.

% 3-Step, frequency-compensated, vertical in-
put attenuator.

% Vertical frequency response 20 cycles to
500 KC within 2 DB.

% 1 voit, peak-to-peak, bullt-in vertical volt-
age calibrator.

* Excellent vertical square wave response
from 20 cycles to 50 KC.

v Push-pull “horizontal drive. 50 millivolts
per inch sensitivity.

% ‘H’ frequency response 20 cps to 200 KC
within 3 DB (at full gain).

s% Internal linear sweep 10 cycles to 30 KC.
Neg. and pos. sweep synch.

p(“d additional engineering and performance

features never before incorporated in an

oscillograph designed for such general appli-
cation and at such economical price!

SERIES ES-520: In black ripple finished, rugged
steel cabinet, 8V4 x 145 x 16v,”, Complete
with all tubes, including 5UP1 CR tube. Com-
prehensive instruction manual.

Net Price: $127.50

Write directly to factory for

complete data and specifications.

PMCIJI”N Apparatus Co. Inc.'

70-31 84th Street, Glendale 27, L. I, N. V.

Export Division: 458 Broadway, New York 13, USA. » Cables—Morhanex
In Canada. Atlas Radio Corp.. Ltd.. 560 King Street. W, Toronto 28

RADIO-ELECTRONIC
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1
1
1
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Home Study Courses in

LEVISION SERVI
offered by

RCA INSTITUTES

ING

Study Television Servicing—from the very source of the latest, up-to-
the-minute TV and Coler TV developments. Train under the direction
of men who are experts n this field. Take advantage of this oppor-
tunity to place yourself on the road to success in television. RCA
Institutes, Inc. (A Service of Radio Corporation of America),
thoroughly trains you in the “why"’ as well as the “how"’

of servicing television receivers.

FIRST HOME STUDY COURSE
IN COLOR TV 5ERVICING

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

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

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

SEND FOR FREE BOOKLE?

Mall coupon in envelope or paste on
postal card. Check course you are inter-
ested in. We will send you a booklzt that
gives you complete information. No sales-
man will call.

Rca)
=4

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREEY, NEW YORK I4, N.Y.

e S e T C— — C——— T S C— — — S —— — S— — —

HOME STUDY COURSE IN
BLACK-AND-WHITE TV SERVICING

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

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

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

There are ample opportunities in TV, for radio servicemen
who have expert training. Mail coupon tocay. Start on the
road to success in TV Servicing.

MAIL COUPON NOW

RCA INSTITUTES, INC.
Home Study Dept. RE-12564
350 West Fourth Street, New York 14, N. Y.

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

[1 Home Study Course in TELEVISION SERVICING.
{0 Home Study Course in CoLor. TV SERV:iCING.

Name .
(please print)
Address
City. Zone State

www.americanradiohistorv.com
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Thousa1ds of s=parately sealed
-iny zells, filled with inert gas, make
-his weterproof cable stable and
efficien _ electrically.

AT
" LEAD-IN

ADVANTAGES:

1 Lawest lasses at UHF and

This hea wall of brewn virgin
VHF frequencies. 0 cavy &

padyethylene protects the cable
aginst mechanical abuse and
damage from ultraviolet sun rays,

2 Great abrasion resistance and
mechanical strength.

3 No time-consuming end seal

required; easy o install.

4 Na internal moisture to cause
signal loss.

5 No kinking when used with
antenna rotors.

6 Resistant ta snow, ice, rain,
and wind.

7 Resistant ta vltraviolet rays
from the sun.

8 Uses Belden Weldahm con-
ductor for long conductor life.

9 Can be clamped tightly in
stand-off insulators without
crushing. Na special fittings
required.

10 Canductor spacing is constant
even when the lead-in is
transpased.

11 Na stripping problem for at-

i taching the conductor,

TRANSMISSION

 SIGNAL LOSS

This complztely new 300-chm line results “rom the development
o- a ne:wr cellular plastic core where each separate cell is filled
with ar mart gas to make am efficient cable with the lowest
passible Ioeses at both UHF and VHF f-equencies. With this
assolutaly waterproof cab e, no sealing of the ends is necessary.
Cellulire cable can be fixad in stand-off insulators without
ccushing. The thick outer wall of polyetaylene serves 1o protect
the cable frcm abrasion end zun damage.

By fising omlv virzin polyetiylene, the wall can be made
smooth —ajeolutely free from rough spots—to prevent the
adherenze of dust and other impurities which would increase
tae lossas.

The copper-sovered stee! strends, wnich make up the con-
ductors. assure 499, greiter resistance to breaking from flexing
or stre chiag than any all-copper conductor.

75 CELLULINE"

L1 NE

RADIO-ELECTRONICS
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““YOUR FUTURE IN THE

@et this FREE Booklet Today]

LOADED WITH CAREER-BUILDING FACTS —IT CAN
LEAD YOU TO A BIGGER JOB, BETTER PAY, SECURITY
AND SUCCESS IN RADIO — TV — ELECTRONICS

NEW WORLD OF ELECTRONICS' ' —

contains a proved plan for your successful career in:

% BROADCASTING
% MANUFACTURING
% SERVICING

% TELEVISION
% COMMUNICATIONS
% AERONAUTICAL ELECTRONICS

% ARMY, NAVY, AIR FORCE, COAST GUARD ELECTRONICS

A PROVED CAREER-PREPARATION
PLAN THAT WORKS!

This free book has brought success
home to thousands of men just like ycu!
They are now enjoying responsible jobs,
good pay and the good things of life. So
can you! In less time than you think!
We tell you how you can carve ou! a
bigger better-paying job. OQur proved career-
preparation plan works because 1t was
written by authorities who know exactly
what the varied electronic industries want,
need and expect from you!

ELECTRONICS’ FUTURE CAN BE
YOUR FUTURE

You can’t keep up with the iremendous
changes in the electronic industries, Whet’s
predicied for next year becomes outdated
in a few months! All phases of the elec-
tronic industries are experiencing phencm-
enal growth. There are thousands of carzer
openings, big ones. Industry can’t find
enough irained manpower to fill them—in
manufacturing, testing, servicing, broad-
casting and telecasting.

TAKE TV FOR EXAMPLE!

Four hundred and six stations are on
the air! Many more are building or in

CariToL R ADIO
E NGINEERING
INSTITUTE

the plans stage; 32,859.915 sets are in use.
Color TV is just starting to really come
alive! This same phenomenal growth pic-
ture is repeaied in every pliase of business
employing electronics — crime prevention,
aeronautics, fire-fighting. communicalions,
to name but a few. CREI has the plan to
keep you moving upward. to help you as-
sume your rightful place!

CREl GRADS ARE IN DEMAND!

The big companies know CREI men have
what it takes! CREI grads are at work in
Anerica’s biggest corporations. in positions
ranging from technicians to engineers to
top managemeni. Companies such as United
Air Lines, Canadian Broadcasting Corpor-
ation, Trans-Canada Airlines. qears Roe-

THOUSANDS LIKE YOU HAVE SUCCEEDED

“—1 chose CRE! training upon rec.
ommendation of two top engineers.
Before I had completed the course 1
became transmitter chief cf a 5 KW
station. | am now =mpioyed as a
technician at 100 KW TV station,
and in spare time hawe 3 good TV
sales and service business. A4nyone in-
terested in his electronic future should
have CREI training.”’ . —Arlie D.
Patton, San Antonio, Texas

TAKE THAT FIRST BiG STEP!
NO OBLIGATION

buck and Co., Bendix Preducts Division,
All-American Cables and Radio, Inc., and
Radio Corporation of America, are now
paying for CREI training for their own
technical staffs. Our placement bureau has
more requests for CREI-trained men than
we can presently supply.

CREl GRADS EASILY PASS FCC EXAMS!

You start feeling the benefits of CREI
training right away, either with your pres-
ent connection, or with a future employer.
You’ll have all the training vou need to
secure your FCC commercial license.

ACT NOW! TAKE THAT FIRST BIG STEP!

Fill out and mail the coupon. When
you do, you’ll be on the way to higher
pay, a better job and complete career
security. Act right away. Send for your
free book today.

WITH CREI'S PLAN! “CREI TRAINING IS BEST”

“—I know of no case in which a man who applied
himself and completed the CREI course failed to
better lumsel/ through prometion and increase in
salary.”” . . . —Wendell L. Fraser, San Diego, Calif.

“—CRE! has raised me to professianal status as @
radioman. Thanks to your instructors who always
gave me needed help.”” —Victor Menizer, Wilmington,
Del.

“—1 have been in radio and electronics for 24
years. I fully recommend CREI as the best school
1 have seen.”” —L. McManus, Montresl, Canada

Accredited technical curricula. CAPITOL RADIO ENGINEERING INSTITUTE |To help us answer your re-
Founded in 1927. Dept. 1412-A, 3224 16th St., N. W., Washington 10, D. C. quesfin}e”igenﬂylplease give
33“34——716”]‘ S;%e"DN'C“:/' Please send me your course outline arnd FREE lllustrated 'the foliowing information:
ashington ol =2 A8 Booklet "Your Future in the New World of Electronics" - | empLOYED
CREl also offers resident instruc- = describing opportunities and CREl home study courses in [BY. . .
tion: at the same high technical  Practical Electronics Engineering.
level, day or night, in Washington, cEcK [ Practical Radio Engineering TYPE OF
B (st ARGS-BLE Xy ol [] Broadcast Radio Engineering (AM, FM, TV] | PRESENT WORK
during the year. If this type of in- FIELD OF P ical Television Engi o
struction meets your requirements, GREATEST O Practica . CleyISien rlmglneerling . cCHOOL
check the coupon for Residence |\ rrorcr [J Aeronautical Electronics Engineering BACKEROUND. .
School catalog. Quolified residence 3 TV, FM & Advanced AM Servicing
groduates may earn the degree of g
Associate in  Applied Science. Name &EEH&%ES
INFORMATION FOR VETERANS | e — .
It you were dischorged ofter Syt .. e oo PE bR i S e e IN WHAT BRANCH OF ELECTRONICS

June 27, 1950—Iet the new G.l.
Bill of Rights help you obtoin resi-
dent instruction.
for full informotion.

DECEMBER, 1954

Check the coupon ! ley

Zone....... State...
CHECK:

wWWwWWwW.americanradiohistorv.com

|'_'] ‘Residence School 1 Véferan»

lARE YOU MOST INTERESTED?
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NOW AVAILABLE IN FOUR
GLORIOUS COLORS!

ULl 88

Far superior consiruc-
tion. Rugged, foolproof
—easily installed.
Parasitic elements sup-
ported by TRIO's revo-
lutionary new Insta-
Lok” clamps. Low chan-
nel dipoles supported
by the strongest conical
head made. No vibra- —

tion — No element =< : >
shedding. Completely -
pre-assembled. Avail

able in single or two I

bay models.
i N
NE S
50 Series

Twin-Six

~

GRIGGSVILLE, ILLINOIS
20
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Zleew TRIO ARISTOCRAT ROTATOR

Fﬂi@ Leader in Anlenna Develofpment

Ui® 66

Three dipoles pro-
vide exceptionally high
gain on all VHF chan-
nels.
grid reflector gives im-
proved performance.
Extremely rugged vyet
lightweight. Pre-assem-

led — simply unfold
and tighten reflector
and dipole assemblies.
Three vertical braces
on reflector screen for
increased strength.
Available in single or
two bay models.

100 Series

RADIO

Exclusive  TRIO /”

COPYRIGHT 1954
BY TRIO MANU.
FACTURING CO.

The New TRIO '

“ARISTOCRAT”

-ELECTRONICS
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Only Rotator Available
in Four Glorious Colors:
Mahogany
Golden Wheat
Decorator’s Gray
Broege Moaorble

AMERICA’S MOST
DEPENDABLE ROTATOR

THE TRIO

“ARISTOCRAT”

NOW ...
o« J
gﬂfme/wcaa

the new TRIO rotator control case
marks a new high in styling.
Beauty, here, is more than skin deep since its low
center of gravity makes it tip-proof! Note, too, that
there are NO unsightly control knobs or switches to spoil
its beauty. These are located at top rear of case —
where your hand naturally rests in operation of rotator !
There is no obscuring the easily-read lighted dial.
Available in either blonde or mahogany, the unit with
its graceful flowing lines blends perfectly

Switch and direc-
tional controls are
located at top rear
of case for most con-
venient manual oper-
ation. Lighted dial
permits operation in
darkened room and
also indicates when
rotator is on When
on, pointer always
shows exact position
of antenna.

s i

S Weame. with any decor.
THE TRIO Yes, America’s most dependable

“ARISTOCRAT”

.. CULMINATION OF - : .
SEX YEARS RESEARCH beautiful as well!

AND PRODUCTION

E

W

1# Only Rotator
With Two Motors

rotator is now America’s most

3 Only Rotator
With Two - Year
Guarantee

S

i
COPYRIGHT 1954 BY TRIO MANUFACTURING CO.

DECEMBER, 1954 21
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15980 LINE

p o 50%

can save U

COMBINATION
of your fime

Here are the two famous 980 Line instruments that form the

WESTON MODEL 985 CALIBRATOR

FEATURES

SCALE CALIBRATION: Crystal calibrating points are available at 1.5
and 4.5 megacycles throughout the entire scale. A scale shift knob
is provided to align the scale with the crystal calibrating dots.

SCALE PRESENTATION: Slide rule type in which one scale is visible

at a time. Ten scale range bands available...total scale length of
814 ft.

DUAL MARKERS: 4.5 mc side band markers permit simultaneous
observation of video and sound carrier.

INTERNAL MARKERS: Special circuitry provides an internal marker
of either a positive or negative pulse suitable for Z-axis intensity
modulation of the scope pattern. Marker is visible even at the
sound trap frequencies.

HETERODYNE DETECTION: With an input sensitivity of 500 micro-
volts, the local TV receiver-tuner channel oscillator frequency can
be determined without tuner disassembly.

BAR PATTERN GENERATOR: Amplitude modulated signals of the band
oscillator at 400 cycles and 300 KC are available for linearity
checks.

SPECIFICATIONS

Frequency Range (with Variable Frequency Oscillator): 4-110 megacycles in
7 bands. 170-260 megacycles in 3 bands.

Output Attenuator Range: 100% to 1%

Crystal Marker Accuracy: 1.5 mc position 2= 0.01%; 4.5 mc position == 0.01%
Internal Modulation Frequencies: 400 cps, 300 KC, 4.5 mc

Heterodyne Input Sensitivity: 500 microvolts (VFO)

Linearity Adjustment: Horizontal—400 cycles, Vertical—300 KC

Dual Markers: video and sound .. . available for either Z-axis intensity modu-
lation of scope or conventional marker pip display.

PP —— T R

3 rown TR NN G S R SRT W TR

[P —

basis of the new Weston simplified method of TV receiver
alignment . . . eliminating the troublesome, time-wasting
procedures heretofore involved, and enabling servicemen to
cut alignment time almost in half. This new method is pos-
sible when these two instruments are used with the Weston
scope, or scopes with provisions for Z-axis intensity modu-
lation. They also can be used with available test equipment
in the conventional method of alignment. For the complete
story, write..  WESTON Electrical Instrument Corpora-
tion, 614 Frelinghuysen Avenue, Newark 5, N. J.

“vmmo

Wezlon Y~ Snep CeneFiatsn,

16-lgy
@ W g.
-“-"'u'-‘--'——__

2D~

[Pt

WESTON MODEL 984 SWEEP GENERATOR
FEATURES

BLANKING: Special circuitry produces a zero output reference base
which is essential for relative gain measurements.

RF OUTPUT: Frequency modulated signal, TV channels 2 to 13 in-
clusive, complete FM coverage available by means of two preset
selector positions. Frequencies are fundamentals of the oscillator
frequency.

IF/VIDEO OUTPUT: Frequency modulated signals ranging to 50 mega-
cycles, continuous tuning, signals free from harmonics.

SWEEP WIDTH: Full 10 megacycles on all channels.
Z-AXIS TERMINAL: For use with the Model 985 Calibrator.

SPECIFICATIONS
Sweep Width: 0-10 Megacycles (continuously variable for both IF and RF)
Output Voltage {RMS): 0.1 Volt ... sweep is linear

RF Output: TV channels 2 to 13 preset. Complete FM coverage available by
means of two additional preset selector positions.

1F/Video Output: 50 Megacycles (continuous tuning)

Horizontal Sweep for Oscilloscope: Phase adjustment range... 165° Frequency
...Power Line 60 cycles per second.

LINE \ TV TEST

- i K 5
_\Www.americanradiohistorv.com
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.My Radio-FM-Television Technician Course is especially prepared for men with no previous

VETERANS .. . NON-VETERANS

Not since the beginning of the Industrial Revolution in the 18th
Century have there been such amazing technological advances im
the wide open Radio-Television-Electronics field. And there's no end
in sight . . . FM — UHF — HIGH FIDELITY — COLOR TELEVISION —
RADAR — LORAN — all magiz words holding out the promise of
good-paying jobs with a secure “uture . . . for qualified men.

1. €. tane, BS., M.A.
President, Fadio-Tele-
wvision Trolring Asso-
ciation. Bxecutive
Director, Pie-ce School
of Rodio & efevision.

NOW, while opportunities for trained men are still increasing, is the

time to prepare yourself to advance with the ever-expanding, Radio- ; " Combination Volimeter-

Ammetir-Ohmmeter

Television-Electronics field. You can become a well-paid TELEVISION
TECHNICIAN by letting me start your training now!

My School fully approved to train Veter-
ans under new Korean G.l. Bill. Available !

only to Veterans discharged after AUGUST
20, 1951. If eligible, CHECK COUPON.

. Almost from the very start you con earn extra money whifz
learning by repairing radio-TV sets for friends and neighbors. Many of my students earn up fo $25
a week . . . pay for their entire training from spare time earnings . start their own profitable
service husiness.

W. Important for BETTER PAY JOBS requiring FCC ficense. Ny Super-Het Radia Receiver
You get this fraining AT HOME and AT NO EXTRA COST. Top jobs go to FCClicensed technicians.

&s part of your training, | give you all the equipment you need
tn set up your own home luboratory and prepare for a BETTER
PAY TV JOB. You build and keep a professional GIANT SCREEN TV
RECEIVER complete with hig picture tube (designed and engineered
1o take any size up to 21-inch) . . . also o Super-Het Radio Re-
eciver, RF Signal Generator, Combination Voltmeter-Ammeter-
Ohmmeter, (-W Telephone Transmitter, Public Address System,
AC-DC Power Supply. Everything supplied, including sl tubes.

experience or training. | hove trained hundreds of men for successful careers in radio-television-
electronics. Many of them had only a grammar school education and no previous experience what-

soever in the field.

My FM-TV Technician Course lets you take Tull advantage of your previous experience — either
civilion or Armed Forces. YOU CAN SAVE MONTHS OF TIME . . complete your training by getting
a thorough background in Frequency Modulatien and Television Theory and PRACTICE.

You “learn by Doeing", working with parts and equipment | send you. YOU BUILD AND KEEP A
TV RECEIVER.

Mr. leonard . Lene, Presldent Dept. R-12 .
RADIO-TELEWISIOM TRAINING ASSOCIATION

|
| |
52 East 19th Streem, New Voih 3, MY, .
EXTRA TRAINING IN NEW YORK CITY AT NO ADDITIONAL COST =
'_ Deor Mr. lan=: Mal me your NEW FREE 800K, FREE SAMPLE M
You get two weeks, 50 hours, of intensive laberatory work on modern electronic equipment a! our @ i LESSON, and “REE cids tho! will show ms how ) an moke B3IG
o 3 . a - - - R MONEY N TE EVISION. | wndsrztand | om under no sbilgation ond
associate school in New York City — Pierce Schoo! of Radio & Television. | give you this AT N& g o solemon wll col. L
EXTRA COST whatsoever, after you finish your home study training in the Radio-FM-TV Technician ¥ +PLEASE PFINT PLAINLY) v
Course or the FM-TY Technician Course. Your home study course is complete without this two-week 3' L Nome. Age ]
laboratory session, but it is one of the many Exiras available to you from RTTA. " n i W
- P 0" o '+ 2 City. Zone State n
(0 SN LLMHLON. R Lt Asotioiten * g 1
9 (3 Rodio-Fi-T¥ Tecknicion Courss :h. TeEaRANS?) N
L [3 PRIV Techician Cournse lm“;r:i.n'i.nqmdu xew
52 EAST 19th STREET e NEW YORK 3, N. Y. B O 1 Comeraran & Studio Tachsician Gours 6.0, BH. ‘
Licensed by the State of New York ® Approved for Veteran Trainim3 " s asaswiamesme =21
DECEMBER, 1954 23
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is smashing sales und performance records e 1'
in every TV area! |

Single bay
SUPER RAINBOW
model mo. 331

the
CHAMPION
\\E _

Ll

brilliant black-ard-white performance —

and really ready for COLOR!

these 3 revolutioéary, power-packed
design features — found in no
other antenna 1oduy!

1. New spacing formula: Radicai new spacing
arrangements between the directors and
reflectors has, for the first time, extended
the full efficiency and high gain of the basic
narrow band Yagi over the full width of
an entire VHF band.

2. New “triple power* High Band
directors and reflectors: Three-section
directors and reflectors, with insulated
segments, provide cambined power of three
ngh Band Yagis, operating side by side,
in phase.

3. New “inter-mix‘’ design: Combines —
into one single antenna — two separate,
independent sets of directors and reflectors,
one for High Band, one for Low Band.

Each parssitic system operates only on its
own band. Fullest efficiency — no
compromise design.

PLUS Channel Master’s patented, super-gain
TRI-POLE . . . the unique triple-power
dipole that made the Champion America’s
most wanted antenna.

Write for completa technical literoture

Spatent No. 2,691.730
Other Patenty Pending

this great all-channel antenna discovery

Stacked
RAINBOW
model no. J30_=2_

CHANNEL M/I STER
crealive

_engmeermg

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

CNANNEL 3 3 L] s 3 T ] * % n 13 13

| \ 0 .*2 [+3 L2541 | +.5] +5+1.50+2

nambow nn o o8 03| D3| D8 | DB | DB| Do) DB | DB
4_‘[‘ I

E B! n +1.5[42.5 3.5+ :so: [z [o1sez [+as+as

] os| oo os| oB ! oa | Ds | DB/ DB DB | DR

CHANNEL 3 3 L) $ L] 1 ] L] 10 " 1 117

Stocked | V.52 | +1.5 41,5 ¢2 | +5] +.5+0 |f0 40 [+1 [+1.

Over = wuiwsow | DS 00 DA DB D8 | B Da | DB | OB | DB o | oa

T [ Theme g Ta, sq |" ) —s]ﬂ m ;+z_132 T2, 5439

wimsow | 09| 08| 08| b | 08| b8 | Dn | Da | on| oa| DB Lot

l;orizon’f?d for fringe and super-fringe areas:
= a;,gfiv:m Super Rainbow, medel no. 331
voitage)} $375° finr

stacked Super Reinbow,
model no. 331-2
$7570 jig
for suburban and near-fringe areas:
Rainbow, medel no. 330
$238C iy
stacked Rainbow, model no. 33G-2
$4.88C iy

Copyright 1954, Channel Master Corp.

WwWWWwW.americanradiohistorv.com %
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something new in
“indoor antennas

e A e e e

~ & features 3 telescaping
. sections.

o tilt-proof polystyrene
base— canmot tip over.
0 o handsomely packaged
: for display. ;

the ALL -VU*

for VHF
reception

2 for UHF and *all VHF _oall UHE
' lmproved the only indaor antenna Nummum Masting.
/ ~ High Bond with s ug_w‘go,,-' fecture. The new idea in antenna
& Ak y ' VHF reception

model no. 381 56’-5 fist

the PRE VU

for all-¢hannel VHF recep-
tion @nly. .
model no.380 — —

5%

brings you today’s

newest installation ideas .

for . .. more effeetive installations
. « . greater customer satisfaction

. . . higher profits for you!

ad e £ e . i

TV ROTATOR o=
with features found in no other
rotator today:

e foot sections

* SELECTENNA
 COUPLING

permits unlimifed antenna com-
~ binations with only one trans-
mission line!
for the first time. you can tie
together an unlimited combina-
tionof antennas, mcludmg sepa-

same band.

idesl for areas currently using
rotatars, manually- operated se-

AlUMast

r_pushng—-—

' can never rust!
/e in telescoping sections
| e inswaged 5, 10, and 14

Lightweight ALUMast is
\ 14 the weight of steel,
maklng it so easy to in-
Astall — it swings right up!

tronger than steel,
ALUMast is easier to
stock and actually more

econoini{al.
e
_\‘ E

4

(]
'\
i

By

SYSTEM/

fntennas operating on the

\ : o flexible worm gear, \bailt-in lecror swz’tches and “omni- /
" \ thrust bearing. directional” antennas. 74
removable motor, electrical and lisa price: \ i
‘ mechanical stops. : ! b 542 This interlocked |

weatherproof, lightweight, o cach  stack consists of 4

strong. N B 'fh€|Ud3-1§hor§ware antenna couplers

stralght thru mast mou ltlng, ;"dc:’"‘*le?’ - ;’:_‘j _Iiaﬁlzl‘;"mﬁg‘

~ built-in chimney mount. | SNl . e
4 ’

o

extremely high torque.

(254"
model no. 9521, 54995' [

model no. 9520,
directional indgcator, $4495 list

withou!

—
'-_v
\ :
LY

Www.americanra\diohistdrv.'com

Beautxfu"ly stvled cabinet
hzs groat consumer -
al — s smallest oo

- CHANNEL MASTER CORP
¥ WORLD'S LARGEST MANUFACTURER OF Iflfmﬂs AR ‘r

X 4'") L

= |
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Based onthe faraus Universitv model
WLC Theater Sys*em used so suxccess-
fully and extensively in deluxe sta-
dium and outdoortheaterinstallations
. . . auditoriums, expositions, <oncert
malls and other important applica-
tions where only the highest quality
equipment is acceptable—Un wversity
engineers now kring you a smaller,
compact version—the BLC—far gen-
eral application in public aderass
work. The BLC is the New stand-

ard for both voice and music,

indoors and outdoors. The

BLC is now ycurs, af

the low Jow price of

ONLY

$75 y

LIST

SPECIFICATIONS

Response 70-15,000 cps
Power

Capacity 25 watts
impedance 8 ohms
Dispersion 12@ degrees
Mounting

180° adjustable “U' bkt.
Dimensions
22, diameter, §'' depth

G T PHB ALANCED " COM-
PRESSION" TYPE FOLDED HORN,
starting with eight inch throat and
energized by top quality low fre-
quency ""woofer’ driver provides
more lows than other bulky designs.

DRIVER UNIT TWEETER
wAth exclusive patented ‘‘recipro-
cating flares” wide angle horn
t-ansmits more highs with greater

Jniformity . . . high frequency
response that you can hear!

Univorsity

Asx your distributor for a convincing
demonstration, arsd HEAR THE
DIFFERENCE !

Write Desk No. 32 for
full descriptive literature

26

I Vg I3 DIFFERENCE ,
MAKE g/ P.A.

A HI-FI INSTALLATION

WITH THE

N MODEL
'~ BLC

FULL RANGE

\ WEATHERPROOF
COAXIAL
. SPEAKER

/ More
Efficient:

, DUAL RANGE
7/  THEATER TYPE SYS-
TEM permits uncompro-
mising design of the
"woofer'’ and “"tweeter’’ sec-
tions for greatest efficiency. Hear
it penetrate noise with remark-
able fidelity and intelligibility.

[ OTETTH SEPARATE LOW AND

HIGH FREQUENCY DRIVER SYSTEMS with

electrical crossover reduces intermodulation

and acoustic phase distortions common to

other systems which attempt to use two dif-
ferent horns on a single diaphragm.

[T T EXCLUSIVE WEATHERPROOF

DUAL RANGE COAXIAL DESIGN eliminates
wasted space. Depth of BLC is only 9''; can
be mounted anywhere, even flush with wall
or ceiling.

I NN BT PR EXPERIENCED MECHAN-

ICAL ENGINEERING AND CAREFUL ELECTRI-
CAL DESIGN meet the challenge of diversi-
fied application and environmental
hazards. Rugged, and conservatively
rated—you can rely on the BLC.

LOUDSPEAKERS Inc.

80 SOUTH KENSICO AVENUE

WHITE PLAINS, N. Y.
RADIO-ELECTRONICS

www.americanradiohistorv.com
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| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

J. E. SMITH
President
Nationa! Radio
Institute
Washington, D.C.
40 years of succass
training men at

home in spare tirve.

Practice Servicing
with Equipment | Send

Practice Broadcasting
with Equipment | Send

As par. of my Communications
Course I send you kits of parts to
build the low-pcwer Broadcasting
Transmitter shown at the left.
You use it to get practical experi-
ence putting a station "on the air,”
performing procedures demanded
of Broadcasting Station Operators.
An FCC Commercial Operator’s
License can be your ticket to a
better job and a bright future;

Nothing takes the place o° PRAC-
TICAL EXPERIENCE. That’s why
NRI training is based on LEARN-
ING BY DOING. You use parts [
furnish to build many circuits com-
mon to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester which you use to
help fix sets while training. Many
students make $10, $15 a week extra

fixing sets in spare time starting a
few months after enrolling. All
equipment is yours to keep. Card
below will bring book showing other
equipment you build.

my Communications Course gives
you the training ycu need to get
your license. Mail card below and
see in my boox cther valuable
equipment you builc.

AVAILABLE 10

VETERANS

F--------\--m“-m—----m------Eﬂ-_"-lﬂ--

(| )
1 CUT OUT AND MAIL THIS CARD NOW
I -
' Sample Lesson & 64-Page Book
i )
' DO
2 This card entiiles you to Actual Lesson on Servicing,
‘ shows how you learn Radio-Television at home. You’ll
also receive my 64-Page Book, “How to Be a Success
in Radio-Televisian. ail card now!
i dio-Tel ” Mail d !
Television is Growing Fast :
g | NO STAMP NEEDED! WE PAY POSTAGE
] ° I . =
Making New Jobs, Prosperity | . 1. € smith, President,
National Radio nstitute, Washingtor 9, D.C.
More than 25 million homes now have Television sets 1 Mail me Lesson and Book, “"How to Be a Success in Radio-
and thousands more are being sold every week. Well 1 Television.” (No Salesman will call. Please write plainly.)
trained men are needed to make, install, service TV sets.
About 200 television stations on the air with hundreds ] NAME . . . . .AGE
more being built. Think of the good job opportunities ]
here for qualified technicians, operators, etc. If you’re ADDRESS.
looking for opportunity get started now learning Radio- ]
Television at home in spare time. Cut out and mail [] CITY L vt pz : ZONE. . . .STATE.
postage free card. J. E. Smith, President, National Radio I ire in dat
Institute, Washington, D. C. OUR 40TH YEAR. 1 VETS :'f':;'iic':m;:
]
|
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Train at Home o JumpYour Pay

asaRADIO-TV Technician

J. E. Smith, President
National Radio Institute

Get a Better Job—Be Ready for a Brighter
Future in America’s Fast Growing Industry

Training PLUS opportunity is the PER-
FECT COMBINATION for job security,
good pay, advancemeni. When times are
good, the trained man makes the BETTER
PAY, GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
you and your family more of the better
things of life.

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

Start Soon to Make
10 to 515 a Week

Extra Fixing Sets

Keep your job while training. Many
NRI students make $10, $15 and more
a week extra fixing neighbors’ Radios
in spare time, starting a few months after
enrolling. I start sending you special
booklets that show you how to fix sets,
the day you enroll. The multitester you
build with parts I furnish helps discover
and correct troubles.

SEE OTHER SIDE

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

My Training is Up-to-Date

You Learn by Practicing

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

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

Find Out About the Tested

Way to Better Pay

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

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

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

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

JKLMNOP

wWwWw.americanradiohistorv.

(o

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you

are now . .

. reading my ad! They decided

they should KNOW MORE .

could EARN MORE . . .
Mail card below now.

Consultant on
Antenna Systems

*‘I resigned as Chief En-
v gineer. Now 1 am on my
own as consultant on r
private and commercial
antenna systems.’”’ R.J.
Bailey, Weston, W. Va.

Control Operator,
Station WEAN

“T recelved iy license

L 2 aind worked on ships,
Now with WEAN as
control operator. NRI

course is complete.”” R.

| Arnold, Rumford. R. 1.

Radio-Television
Service Chief
‘Am chief Radio and Tele-

- ™

vision serviceman for

large repair shop. Pay
very good; V\'orkin%’con-
. G

_—

ditions pleasant. '’ .
Brogan, Louisville, Ky.

% t'héy“‘;c‘“;%u o
I TRAINED THESE MEN

$10 a Week l
In Spare Time

‘‘Before finishing, I
earned as much as $10
a week In Radio servic-
ing, in my spare time. I |
recommend NRI". 8.
J. Petruff, Mlami, Fla.

Has Own
Radio-Television Shop

"Doing Radio and
Television servieing tull
time. Have my own
8hop. I owe my success
to NRI." Curtis Stath,
Fort Madison, Iowa.

Got First Job
Thru NRI

““‘My first job was with
KDLR. Now Chlef
Engr. of Radio Equip-
ment for Police and
Fire Dept.”” T. Norton,
Hamllton. Ohio.

My »Truining Leads to Jobs Like These

BROADCASTING

Chief Technician

Chief Operator

Power Monitor
Recording Operator
Remote Control Operator

SERVICING

Home and Aulo Radios
P.A. Systems
Television Receivers
Electronic Controls

FM Radios

IN RADIO PLANTS
Design Assistant

Transmitter Design
Technician

Service Manager
Tester

Serviceman
Research Assistant

SHIP AND HARBOR
RADIO

Chief Operator
Assistant Operator
Radiotelephone Operator

GOVERNMENT RADIO

Operator in Army,
Navy, Marine Corps,
Coast Guard

Forestry Service
Dispatcher

Airways Radio Operator

AVIATION RADIO
Plane Radio Operator
Transmitter Technician
Receiver Technician

Airport Transmitter
Operator

TELEVISION
Pick-Up Operator

Voice Transmitter
Operator

Television Technician

Remote Control
Operator

Service and Maintenance
Technician

POLICE RADIO
Jransmitter Operator
Receiver Serviceman

gnd 64-PAGE BOOK

their own

o

m

Both

» Have Your Own Business

Many NRI trained men start
successful Radio-
Television sales and service bus-
iness with capital earned
spare time. Joe Travers, a grad-
uate of mine, in Asbury Park,
N. J., writes: “I’ve come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”

in

FREE
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NEW PATENTED RADAR ANTENNA

53 CLAIMS GRANTED IN 5 U. S. PATENTS — #2,585,670 — #2,609,503 — #2,625,655 — #2,644,091 — #2,661,423

OPENS NEW HORIZONS TO TV VIEWERS
These are the neasons why the "Riviena” POLAR, PATTERNS

¢ by gar the mool powernjul VA7 antenna
on the mankel today!

1. Utilizes 16 elements 60" long, 12"’ diameter.

enly

$4950

LiST PRIZE

2. Utilizes a specially designed, extra low loss four conductor air-dielectric POt AU AS, w2
POLYMICALENE transmission line which has up to 50% less loss when
wet than the finest conventional transmission lines.

3. The “Riviera’’ encompasses an electro-magnetic capture volume of well
over 650 cubic feet, many times more than conventional antennas.

Price includes:
Complete Stacked
Array ¢ Stacking
Bars * % Postion
Switch * Switch-
to-set Coupler ©

2 Stand-offs, 714" «
Complete instructions

4. The antenna works on the revolutionary principle that the approaching
wave front is elliptically rather than horizontally polarized.

5. The new specially designed 9 position electrcnic orientation switch,
aside from changing directivity, maintains a consistently better imped-

ance match over the entire UHF-VHF spectrum. The polar directivity response pafterns show the major lobes

of the "'Riviera’”’ antenna on VHF. It shows the fuliness of

. The above features combine to give the ‘‘Riviera’’ antenna greater
usable gain at the TV set antenna terminals than the best of any com-
Retitive antennas using rotor motors.

This new wonder antenna, called the ‘'Riviera’, is already making history.

coverage in all directions of this remarkable, patented an-
tenna as it is'turned’through each of the nine switch positians.
Each degree of shading constitutes a different switch position.
This excellent directivity response, which can be switched o
will, plus the extremely high gains, clearly indicate why the
Riviera is such a superior performer:

Beyond any question of a doubt, and on an uncaenditional money back
guarantee, it will positively outperform in the field under actual installa-
tion conditions, any and all competitive antennas on the VHF channels,
with or without rotor motors.

ALL CHANNEL ANTENNA CORP.

EXETER 2-1336

IN UHF-VHF DISTRICTS . . . USE

% NEW Swse- 60

100 MILES VHF ¢ 60 MILES UHF

47-39 49th STREET, WOODSIDE 77, N, Y.
DECEMBER, 1954 29
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Laboratory Precision at Lowest Cost in the
Industry!

425K 5” PUSH-PULL OSCILLOSCOPE KIT $44.95

WIRED $79.95
Féature-packed,
EICO exclusive! Tens of thousands in use!
Push-pull Vert. & Hor. amplifiers.
High V & H sens.: 0.05-0.1 rms v/in.
V & H response: 5 cps—500 kc.
Useful to 2.5 mc.
Sweep: 15 ¢ps—75 kc.
Z-axis intensity modulation.
Direct connections to CRT plates.
Tubes: 2-6J5, 3-6SN7, 2-5Y3, 5 CRT.

470K 7” PUSH-PULL OSCILLOSCOPE KIT $79.95 WIRED $129.50
America’s greatest big-scope value—sets a new high for sen.

sitivity at wide bandwidth!

@ Vert.: flat +2 db 10 cps—1 mc, .01 rms v/in.
® Hor.:

[ ] Sweep 15 ¢cps—100 kc.

NEW! 232K PEAK-to-PEAK VTVM with AC/DC UN!-PROBE.

KIT $29.95. WIRED $49.95.

® Measures directly p-p voltage
of complex & sine waves: 0-4,
14, 42, 140, 420, 1400, 4200.
® DC/RMS sine volts: 0-1.5, 5,
15, 50, 150, 500, 1500 (up to
30,000 'v. with HVP probe, & 250
mc with PRF probe).
® Res.: 0.2 ohms to 1000 megs
in 7 ranges.
® DC Input R: 11 megs. 1%
precision ceramic multipliers.
412" meter. UNI-PROBE: Only 1
probe performs all functions—a
=~ half-turn of probe-tip selects DC
B or AC-OHMS! (Pat. Pend.)

221K VACUUM TUBE VOLTMETER

KIT $25.95. WIRED $39.95.

® AC/DC wvolts: 0-5, 10,
100, 500,1000 {(up to 30 000
v. with HVP probe, to '250
mc with PRF probe, & peak-
to-peak with PTP probe).

® Res.: 0.2 ohms to 1000
megs in 5 ranges.

® DC input R: 25 megs.

® Large 412" meter, can't-
burn-out circuit.

® 1% precision ceramic
multipliers.

1050K 6V & 12V BATTERY ELMINATOR & CHARGER
KIT $29.95. WIRED $38.95.

® 2 DC ranges: 0-8V (10A

continuous, 20A intermit-

tent); 0-16V (6A continuous,

12A intermittent).

performance proven, economy-priced — an

flat 10 cps—200 ke, —4 db at 500 ke, .3 rms v/in.

9

Ca -V ! -

Qv AUTY

I 4

EICO guarantees FINEST QUALITY COMPOQ.
NENTS, checked by stringent quality control
tests.

I: ,.;".. 1|.le

-

pERFORMANG

EICO guarantees you can build any EICO KIT
—and save 50%.

320 SIG. GEN.
KIT $19.95. WIRED $29.95.
® Fundamentals 150 kc to
J4 mc, calibrated harmonics
to 102 mc.
® Pure or modulated RF, &
Colpitts oscitlator 400 cps
sine outputs.

® Vernier knob tuning.

322K SIG. GEN,
KIT $23.95. WIRED $34.95.
@ As above, plus individuat
calibration of each of its S
bands.

360K TV/FM SWEEP GEN.
KIT $34.95. WIRED $49.95.
® Covers all VHF TV/FM
channels & fregs.: 500 kc—
228 mc on fundamentals.
@ Continuous sweep width
control, 0-30 mc.
® Crysta! marker oscillator.
® Variable phasing of 60
cps output.
® Precision 5 mc & 4.5 mc
crystals, $3.95 each.

145K MULT!I-SIGNAL TRACER
KIT $19.95. WIRED $28.95.
® Audibly signal traces all
IF, RF, video & audio from
ANT to SPKR or CRT without

625K TUBE TESTER
KIT $34.95.

WIRED $49.95.

® Tests ali conventional
and TV tubes.

@ Lever-action switches
for individual testing of
every element.

PIX TUBE ADAPTER for
Tube Testers $4.50,

® Checks TV picture
tubes while in set.

630K CATHODE RAY TUBE CHECKER
KiT $17.95. WIRED $24.95.

® Checks all TV picture

& C.R. tubes in set or
carton.
® Detects shorted &

open elements.
® Measures peak heam
current (proportional to
screen brightness)—read-
ing directly in terms of
tube condition.

565K MULTIMETER KIT $24.95. WIRED $29.95.
® 20,000 ohms/v.; 31
ranges.

® DC/AC Output volts: 0-2.5,
10, 50, 250, 1000, 5000.

® Continuous voltage ad-
justment: variac-type trans-
former.
® Separate voltmeter & am-
meter.

pEAR VIV h0d
EA Tmitar ¥ 21)
249K 86{3’;‘ PPend) Lo eR (similar 10 Mode! 2
08 v MET
PRRFD §59-9 with 742 ME 95.
218K DEWSE WRED 50 L 1 g s WIRED $17:9°
. $ £CTRONIC sw! \ 00,000 cps)
488K EEO GLTAGE CR 0-2!
495 S 9.95.
SQUA T $19
377K SN SwiReD $£99 OMPARATOR ¥ T
\ ] £ in
¢ BRIDG ms
508K 95.
SIRED $29- ;E RnS\S‘Q\CE 80 S(W‘Rwﬁ? ¢ in 100
17K Dfse accuraey U aox$04°° "WIRED 91950
7 ADE \
LK e, 1% 260 ”B?"U“%RED 3 el 539,
1100 R _ﬁm"/f accurd ’“‘ ER (SINEC wiv $1420
566K A5 a1 ME istors.
y wil <ign Tesis
WiRED SIE9% Lt with 1% precisio
556K AS %%OV " WIRED $23-°%" g0k ¢LYBACK TRANSFORMER &

YOKE TESTER KIT $23.95. WIRED $34.95.

KIT $14.95.

switching.

® Germanium crystal diode
response well over 200 me.

® 57 test speaker.

® DC current: 0-100 ua; 10,
100, 500 ma; 10 A.
® Ohms: 0-2K, 200K, 20
meg
555K MULTIMETER
$29.95. WIRED $34.95.
® As above, but with 1%
orecision resistors, .
GEN, KIT $39.95. WIRED $59.95.
® 1% accuracy on all 7
ranges.
® Frequency: 75 k¢ to
150 mc.

147K DELUXE MULTI-SIGNAL TRACER
KiT $24.95.  WIRED $39.95.

536K MULTIMETER
KIT $12.90. WIRED $14.90

® 1000 ohms/v.; 31 ranges.

® DC/AC volts: Zero to 1, 5, 10,
50, 100, 500, 5000.

® DC/AC current: 0-1,
0.1, 1 A.

® Ohms: 0-500, 100 K, 1 meg.
526K MULTIMETER
KIT $13.90. WIRED $16.90.

® As above, but with 1% pre-
cision resistors.

315K DELUXE SIG.

10 ma; @ Output: aver 100,000

uv.

® Vernier anti-backlash
tuning.

® VR tube stabillzed
powey supgly, fully
shieided chassis.

® 400 cps modulaugp,;
provision for ext. mod.

Separate Assembly & Operating Manuals
supplied with each EICO KIT! SAVE
OVER 50% — See the famous EICO line
TODAY, at your local jobber. Write
NOW for FREE Iatest Catalog (C-12.

352K BAR GENERATOR

WIRED $19.95.

® Easy rapid adjust~

ment of TV V

| tinearity without sta~

tion.transmitted test
attern VHF osc. adj.

any channel be-

tween 2 & 6.

® Adj. RF osc. & LF

multivibrator gener-

ate V & H bars.

ELECTRONIC INSTRUMENT CO. INC’., 84 WITHERS ST., BROOKLYN 11,
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RADIO -
ELLECTRONICS

Hugo Gernsback, Editor

OUR FABULOUS INDUSTRY

oo 2 is difficult to comprehend the vast extent of radioclectronics . . .

ack in our November, 1951, issue in the editorial
“Radioelectronic Giant,” based on an appraisal of
the industry, we made the following forecast:

“The war effort has also blurred the picture some-
what, because it is difficult to disentangle war orders from
others throughout the industry. One thing is quite certain:
even with no war orders it seems likely that annual nonmili-
tary sales of the entire radicelectronic industry by 1960
should reach no less than $10 billions.”

That figure of $10 billions will probably prove to be too
conservative. It would appear that by 1957 the total sales of
the radioelectreonies industry will reach $11.8 billions.

We take pleasure in reprinting here a condensed version
of an address by. Frank M. Folsom, president of the Radio
Corporation of America, who last September, before The
Investment Analysts Society of Chicago, gave a highly
illuminating talk on “The Business of Electronics.” Excerpts
from Mr. Folsom’s address follow:

Broad Scope of Electronics. The domain of electronics
is so vast and so rapid is the rate of development that it
seems hard to believe that eight vears ago the industry was
only one-fifth its present size. Yet that was the case.

In those eight years, electronics has assumed a stature
that commands high respect in all branches of finance,
trade and industry. It is the vital factor in all forms of
modern communications; all modern means of mass enter-
tainment depend upon it—radio, television, talking movies,
tape sound systems, and phonograph recording and re-
production; modern transportation must have its controls
and communications; the military uses it in myriad ways,
and even atomic devices depend on it. Growth of the elec-
tronics industry has, of course, accompanied the increased
use of many new products and services.

We have recerntly conducted a survey covering the 12-year
period from 1946 through 1957 and analyzing the principal
industry components. We believe this survey is the first at-
tempt at so comprehensive a review of the industry.

Facts About Industry Growth. Total annual sales of the
electronics industry grew from $1.6 billions in 1946 to $8.4
billions in 1953. Further growth is projected, as follows:

19540 | . i e v $ 8.8 billions
1955 e ... 9.5 billions
1956 .. 10.9 billions
1957 e 11.8 billions

Our study took into consideration principal components
of the electronic industry, as follows:

Home and Portiable Radios. This field once represented
the chief source of revenue in our business. Today, because
of television and changing habits of the people, sales are
declining gradually—from a postwar peak of $600 millions
in 1947 to an estimated $109 millions in 1956.

Auto Radios. Relatively stable sales somewhat in excess
of $100 millions annually.

Dlack-and-White Television. Postwar growth was spec-
tacular, with sales increasing from $1 million in 1946 to
$1.4 billions in 1950. Sales in 1953 totaled $1.2 billions, and
nearly 81 billion is expected in 1954. A drop to $388 millions
is projected by 1957, due to the shifting of the mass market
from black-and-white TV to color.

Color Television. Following commercial introduction in
1954, increased volume is expected to more than offset re-
duced sales of black-and-white television, reaching $264
millions in 1955, $767 millions in 1956, and $952 millions in
1957. This would mean a total of nearly $2 billions at factory
prices during color television’s first three years.

Repair Parts (chiefly renewal tubes). Steady growth is
expected to continue in support of increased receivers in
service. Volume amounted to $217 millions in 1953, and is
estimated at $454 millions by 1957.

Servicing and Installation. This important element has

DECEMBER, 1954

grown from $145 millions in 1946 to $1.4 billions in 1953.
Continued growth to $2.7 billions by 1957 is indicated.

Industrial and Commercial Equwipment. Steady growth
is also indicated here, from $50 millions in 1946 to 8267
millions in 1953, and a projection of $520 millions by 1957.

Government Electronics Expenditures. Volume totaled $2.5
billions in 1953 (30% of total electronics industry sales).
During the four years 1954-1957, Government electronics
expenditures are estimated at $2.7 to $2.8 billions annually.

Electricity. Total electricity costs to operate TV and radio
instruments are estimated at $49 millions in 1946, $354
millions in 1953 and $634 millions in 1957,

Broadcasting and Communications. Total revenues in 1946
were $404 millions, or 25% of the total sales by the elec-
troniecs industry. Revenues increased to $1.1 billions in
1953. By 1957, total revenues of $1.5 billions are estimated.
Nearly all of this growth is due to TV broadcasting revenue,
with radio and communications revenues showing only
modest gains.

Television: Black-and-White and Color. Never before
in history has a service to the public expanded with such
vigor. When the first postwar television sets were intro-
duced in 1946, there were less than 10,000 sets in the entire
country and only six TV stations were on the air. Today,
there are more than 31 million sets in American homes and
415 stations in operation.

I look upon color television both as a technical marvel and
one of the most significant advances in the history of elec-
tronics. Its prospects are brighter than the prospects of
black-and-white television were eight years ago. We will see
a day when virtually every American home will have a
color TV set!

During the rest of this year and next year, it is esti-
mated that more than 350,000 color sets will be produced
and sold by the industry. During 1956, unit sales should
reach 1,780,000; during 1957, 3,000,000; in 1958, about
5,000,000, These annual sales add up to the very satisfactory
estimate of more than 10,000,000 color sets in American
homes by 1959.

From a standpoint of economic gain, the estimated output
would require a mountain of raw materials. Our experts
in such matters have informed me that 10,000,000 color
sets would use more than 350,000 tons of wood, 175,000
tons of steel. 5,000 tons of brass, 3,500 tons of solder, 3,000
tons of copper, 2,500 tons of zinc, and enough glass, plastics
and miscellaneous materials to bring the total well over
1,000,000 tons—or two billion pounds!

Maling This Potential Materialize. This great economic
potential can and shall be transformed into a reality. It
will take a lot of doing, but the foundation is sound.

Our (RCA and NBC’s) expenditure in establishing black-
and-white television reached $50,000,000 before a single
dollar profit returned. We have already spent another
$50,000,000 in color television research and development,
manufacturing and broadcasting.

Because of the compatibility feature, pioneered and de-
veloped by RCA, color offers no threat of obsolescence to
the millions of black-and-white sets now in American homes.
Color augments the black-and-white service and—I would
like to re-emphasize—color starts the industry on a new
growth curve. From the standpoint of manufacturing alone,
it is estimated that in the next five years the American
public will invest nearly three billion more dollars in color
set purchases than it did in buying black-and-white sets
during the past five years.

Beyond this period, the outlook is equally bright for the
electronics business. We are far from realizing the full
potentialities of this remarkable industry. We have complete
confidence in the future of electronies as a science, art and
industry.
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AUDIO—HIGH FIDELITY

THE WURLITZER
ELECTRONIC

ORGAN

Part I—The electrical and
mechanical construction of a

magnificent musical instriment

By RICHARD H. DORF*

H ND then came a crashing chord
from the mighty Wurlitzer!”
In the days of our fathers
and grandfathers the “migh-

ty Wurlitzer” was as much a byword

Fig. 1—The in the realm of organs as the Hammond
Wurlitzer g today.
model 44 The mighty Wurlitzer is today a

organ.

Fiz. 2—The Wur-
litzer serizs 50
organ.

PICKUP SCREW
: i,
JFREE REED
LARIZING:
YOLTAGE

-

ZLOCKING CAP

eanf
]

AIR STREAM LOAD

GRID
RESISTOR [ LEAK

|

Fig. 3—The basic transducer system.

www.americanradiohistorv.com

streamlined reed organ actuated and
heard with the help of electrons, and
sounding like a small pipe organ, with
nary o reed wheeze to be heard.

The model 44 organ, shown in Fig. 1,
is possibly the most interesting for sev-
eral reasons. As the photo shows, it is
a spinet, but has two short manuals in
what is coming to be something of a
style among among modern spinet elec-
tronics, each with 44 notes, from I to
C. It also has a toe-pedal clavier of
13 notes, C to C. The power amplifier
and speaker are built into the console,
which is a complete organ with nothing
coming out but the a.c. cable and the
musie.

What particularly distinguishes the
model 44, however, is the fact that all
reeds are blown all the time at low air
pressure. The keying is done entirely
electronically, resulting in the elimina-
tion of the characteristic slow speak-
ing of reeds which has bothered some
people. The system .tends to reduce
mechanical ciphers, too, because dirt
has little chance to accumulate on a
reed that is waving in the breeze all the
time. Electronic keying also makes the
keying much simpler, doing away with
both direct action and its Rube Goldberg
lever system and electrical keying with
its solenoids by the ton. Another ad-
vantage is that attacks may be made
as sharp or as delayed as the designer
wishes.

I have often been asked, “What ever
happened to the Everett Organtron?”
The answer is that Wurlitzer took it
over, refined it, and built it into a line
of large electronic organ models. The
one pictured in Fig. 2, for instance, is
a Wurlitzer series 50, a complete two-

*Audio Consultant, New York.
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TRUMPET PICKUPS

Fig. 4—Reeds with trumpet pickups.
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Fig. 5—Trumpet pickup-reed spacing.

manual organ with 32-note radiating
pedal clavier, AGO dimensions, and 22
stops. Other more or less elaborate
models are made as well.

Principles of operation

The Wurlitzer uses the same basic
principle as most other electrostatic
transducer devices (Fig. 3). The basic
component is the brass reed. A stream
of air strikes the reed through a slot in
the reed cell. If the stream comes up-
ward, the first breath pushes the outer
end of the reed upward. Since the reed
is a high-Q mechanical resonator, the
burst tends to make it overshoot the
point to which the wind pressure would
push a nonresonant body. Then the
energy stored in the reed because of its
elastic properties pushes it down and
again it overshoots the initial resting
position, after which it springs back up
again. The angular velocity of the
movement is a function of its resonant
frequency and the reed always finds
some air pressure at the proper point in
its cycle to give it back the energy it
expended in the last cycle, thus keeping
it moving at its resonant frequency.

The electrostatic transducer system
is necessary to convert the reed motion
into audio voltage since the reeds them-
selves are enclosad in a soundproof com-
partment. The reed and the pickup
screw are the two “plates” of a capaci-
tor whose capacitance varies with the
position of the reed. With each varia-
tion in capacitance there is a rush of
electrons from one plate to the other.
The electrons rpass through the load
resistor and create an audio-frequency
voltage drop through it that is trans-
ferred to the grid of a tube. The model
44 has a bank of 73 reeds that provide
all the tones and tone colorings for the
organ.
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Fig. 6 (top)—Model 44 ton;:nit. Fig. -7—.IReeds a:ld pickup _screws.

Two types of tone are available di-
rectly from the reed pickups. A flute
tone (not a sine wave, but only moder-
ately rich in harmonics) is picked up by
the tone screws, directly above the
reeds. Most of the reeds have at least
two pickup serews. A horn type tone is
picked up by special so-called trumpet
pickups (bent pieces of sheet metal).
A group of four reeds with two tone
screws each (except for the G, which
has three) and the trumpet pickups are
shown in Fig. 4. As Fig. 5 makes
clearer, the trumpet pickups are located
a very short distance away from the
end of the reeds and, as can be imagined,
this creates a rather sharply peaked
waveform.

The entire tone unit, containing reeds,
blower motor, and windchest, is shown

www.americanradiohistorv.com

in Fig. 6, as it loocks when removed from
the organ case with the rear of the tone
unit taken off. Each of the six pans can
be removed separately to give access to
the group of reeds and pickups under
it. The tone unit has a soundproofing
cover that makes it impossible to hear
the reeds acoustically. Fig. 7 shows one
of the pans removed to reveal the reeds
and pickup screws. The compressor
motor is outside the tone unit but at-
tached to it.

Keying system

The basic keying system for the
model 44 is shown in Fig. 8. It illus-
trates keying for one pickup of one
reed. The bass end of the upper manual
keying and stop mechanism is shown in
Fig. 9.

33


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

The keys are mounted on a strip of
spring metal. The rear of the spring
metal is screwed down to a transverse
rail, a part of the formed metal key sup-
port. When the key is pressed, all parts
back to the end of the spring holding
the assembly to the rail are depressed.
The usual bearing and leveling provi-
sions are toward the front of the key to
keep it in line and equalize its action
with the others.

When the key is pressed it pushes
down the activator, a vertical strip of
insulating material with a hole for each
of the 10 key contacts (9 for stops and
the tenth for gating the amplifier).
Each key contact is a spring wire
fastened at the rear to the key contact
mounting block and free at the other
end. Since each contact passes through
a small hole in the activator, when the
key is pressed and the activator lowered,
the contacts are pushed downward.

Beneath each contact is a rod of
phenolic material with a heavy nichrome
wire running its length. The manner in
which the nichrome wire is mounted on
the 1rod can be seen in Fig. 9. Each rod
is pivoted axially (pivots not shown).
Each is controlled by a stop tablet,
through the mechanical linkage system.
With the tab in the off position (face
most nearly horizontal) the correspond-
ing phenolic rod is so rotated that the
key contact above it strikes the phenolic
instead of the nichrome. In the on posi-
tion, the rod is so rotated that the ni-
chrome wire is uppermost and is con-
tacted by the key contact.

A supply of plus 310 volts is fed from
the amplifier power supply to the ni-
chrome wire on each of the rods through
a 47,000-ohm resistor and a bronze
spring that facilitates rod rotation.
When the key is played, each contact
picks up this positive voltage from its
stop rod (assuming the particular stop
is pulled) and feeds it through a time-
delay filter to the appropriate reed pick-
up. If the d.c. were suddenly applied to
the pickup, there would be a distinct
click. The filters allow the d.c. voltage
to be built up gradually on the pickup,
resulting in a smooth keying character-
istic. The filters are printed circuits.
There are 165 filters, each going to a
pickup screw or strip—73 are for flute-
tone pickup screws; 36 for accompani-
ment pickup screws, similar to the flute
pickups but not so close to the reeds
and therefore softer; 43 for trumpet
pickup strips, and 13 for pedal pick-
ups, similar to the flute-tone pickups
for the manuals.

All the reeds for the lowest octave
of notes are connected together and
through 9.1-megohm and 3,900-ohm re-
sistors to ground. The series combina-
tion is the load across which audio is
developed. From the top of the load re-
sistor the signal goes through a 0.1-u4f
capacitor to the bass input of the am-
plifier. The remainder of the reeds are
connected in common to another 9.1-
megohm resistor that goes through the
same 3,900-ohm resistor to ground to
make up the treble load. The signal
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Fig. 9—Section of the keying system.

passes through another 0.1-uf capacitor
to the amplifier treble input. A 50,000-
ohm potentiometer with its arm con-
nected to the top of the 3,900-ohm re-
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sistor provides 0 to 5.7 volts that polar-
ize the reeds slightly to prevent any
signal when there are no keys being
pressed. TO BE CONTINUED
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BALANCED

MODULATORS
for LOW-LEVEL

AUDIO

By ALBERT H. TAYLOR

ODULATED vacuum-tube os-
cillators have long been used
to play phonograph records
through radio receivers. The

oscillators give adequate volume from
pickups delivering a volt or more but
not as a rule from low-level pickups
which deliver 100 millivolts or less. A
recent author reports the same expe-
rience with his transistor phonograph
oscillator'.

This is not because the receiver lacks
gain. It is probably designed for 100
mmicrovolts or less input, but you can't
expect much sound from the loudspeaker
unless the signal is sufficiently mod-
ulated. A low-output pickup produces
very weak sideband energy. What hap-
pens? The carrier creates a strong a.v.c.
voltage, leaving very little gain for the
weak sidebands. There are a few ways
to overcome this:

1. Preamplify the audio signal be-
fore modulating. But this presents the
usual problems of low-level audio and
defeats the purpose of modulating—to

SHIELD- SEE TEXT

use the high r.f. and if. gain of the
receiver, though it might well be the
best approach from the quality point
of view.

2. Reduce the carrier amplitude.
This is more difficult with tubes than
with transistors.

3. Balance out most of the carrier
by a bridge or balanced mwodulator, as
is regularly done in carrier telephony.
This (double-sideband reduced-carrier)
method has the advantage that while
the percentage of modulation in the
output can be made high, the individual
elements which perform the mixing
operate at low percentage modulation,
that is, with the carrier very strong
compared to the audio. This is accepted
as the best condition for low distortion.
Of course, if the balance is too perfect,
the receiver output will be highly dis-
torted by overmodulation. Hence, with
ordinary receivers without carrier re-
injection, the modulator must be oper-
ated a little off balance. Distertion by
the receiver detector will be least with
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Fig. 1—Electron-coupled modulator—push-pull oscillator, parallel output.
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The modulator and
band converter.

the lowest percentage modulation (i.e.,
the most unbalanced carrier) that gives
enough volume.

Suppressed-carrier transmission has
a number of important applications (as
in the carrier telephone systems already
mentioned). The circuits are interest-
ing and the technician or experimenter
will find the subject one well worth his
study.

There are many possible circuits for
suppressed-carrier modulation® °. All de-
pend on some sort of bridge action and,
like other a.c. bridges, most require at
least one transformer with an electro-
static shield between its windings. 1
have built two balanced modulators that
work very nicely with low-level pickups
and microphones. One is a tube circuit,
the other a transistor and varistor
circuit. The tube circuit appears in
this article.

A practical circuit

This modulator (Fig. 1) operates at
6200 ke because it is also a band con-
verter for my BC-348-P receiver and
I have a 6200-kc crystal. To change
frequency I just plug in a different
crystal and tuned circuit. The mod-
ulator is electron-coupled and needs no
shielded transformer nor any coil, ex-
cept a single center-tapped oscillator
winding. Output tuning is provided by
the receiver without alteration, the
modulator being directly coupled to it
through a capacitor to avoid misalign-
ment, just as when using a signal
generator.

The triode portions of the tubes form
a push-pull oscillator controlled by the
crystal but will also oscillate without it.
It will not oscillate without the neu-
tralizing capacitors. For 6200-ke, tank-
coil L has 24 turns center-tapped of
No. 22 d.c.c. wire, a single layer 1 inch
long on a %-inch wooden dowel set in
a tube base. Needless to say, a much
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Tuning

The balanced modulator with receiver.

better and smaller coil could be made.
Tank capacitor C is a 100-uuf ceramic
mounted on the coil. The neutralizing
capacitors are 20-uuf ceramics mounted
on the extra pins of the coil base. An
18-uuf trimmer for C is located beneath
the chassis and can be screwdriver-
adjusted.

To adapt the crystal holder from a
274-N transmitter for push-pull opera-
tion, I disconnected the shield cover
from pin 7 and connected it to pin 1.
Pins 3 and 7 are the crystal electrodes
and pin 1 is grounded.

Modulator

The oscillator feeds the hexodes as
in ordinary converter circuits, but 180°
out of phase in the two tubes. Since the
plates are connected in parallel, the
oscillator fundamental frequency is
cancelled in the output if there is per-
fect symmetry. Of the many ways of
adjusting for symmetry I have chosen
the differential screen voltage control
because it is bypassed and can be
located anywhere. Perfect balance of
an a.c. bridge requires reactive as well
as resistive balance, but this one bal-
ances well enough for the Pickering
D-140-S with the screen control alone.
In the broadcast band the reactive
error should be even less than at 6 mec.

If you need a finer balance for some
weaker audio source, one way to get it
is to insert an additional impedance
(a 1,500-ohm resistor will do) between
each plate and the output and hang a
trimmer from each plate to ground, as
indicated in Fig. 1. The bridge then
shows the series of minima typical of
a.c. bridges, approaching the true bal-
ance by successive adjustments of the
screen voltage control and trimmer, and
the fundamental output can be reduced
to a few microvolts. Even harmonics
are not balanced but are excluded by
the receiver tuning.

36

The pickup or microphone is con-
nected push-pull to the two signal grids
or single-sided to one of them. If it
feeds both in parallel, the desired side-
bands are cancelled. The r.f. bypass
capacitors across it are a precaution
only and may not be necessary.

The strong carvier developed by the
oscillator must be kept from getting
out by any route except the bridge,
otherwise it will mask the sidebands.
Thus, all leads entering the chassis and
especially the oscillator compartment
must be filtered and bypassed, and the
shielding must be good. My modulator
is in a BC-1023-A cabinet and uses
some BC-1023-A parts. The under-
chassis space is divided into a bridge

LO-PASS FILTER

33.8pH
LI_’ 2713 5uH~
97ypt m
W Lyt _‘_wowv L230pt 3900

A - GND

TO N°3 GRIDS IN FiG.3

Fig. 2—Circuit for band conversion.

compartment next to the panel and an
oscillator compartment at the rear.
The copper-shield partition passes
across the middle of each tube socket
between pins 1 and 8 and pins 4 and 5.
Cellulose tape keeps it from grounding
the terminals.

Band conversion

With inputs as in Fig. 2, this unit
does double duty as a phonograph mod-
ulator and band converter. Using the
6200-ke crystal, the BC-348-P covers
the missing broadcast band and below
when tuned to either 4700-6185 or 6215~
6700 ke. The balanced modulator offers
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no advantage in this application except
for receiving such low frequencies—
approaching bottom at 10 ke—that the
receiver must be tuned very close to
the local oscillator frequeney and an
unbalanced converter might greatly
overload it.

With no variable tuning ahead of it,
this converter requires no tuning con-
trol except that of the receiver, but it
is subject to spurious responses. The
low-pass filter removes the worst of
these, namely the receiver tuning range
itself, the image frequencies which lie
still higher, and any sums of two trans-
mitter frequencies which might fall into
the receiver tuning range. Its elements

Parts list for modulator

Resistors: |—270, |—I[,5%, (—2700, |—4,700, 2—
15,000, 2—47,000, ! wait; 1—3,000-ohm potentio-
meter.

Capacitors: 2—20 puf, 1—209 ppf, ceramic; 4—.001
uf, 4—.01 pf, 1—.03 pf; 1—i8 puf, trimmer; |—

100 upf, variable, ceramic.

Miscellaneous: 2—I12K8 tubes; 2—octal sockets; |—
crystal and holder (cptional); |—coil form, wind-
ing, base (see text); |—chassis; |—power supply.

Parts for band converter

1—390 ohms, 1—27,000 ohms, resistors, Y, watt;
1—197 ppf, 1—230 ppf, 1—335 puf, 1—460 ppf,
|1—.001 nf, capacitors; |—33.8 ph, 2—73.5 ph, in-
ductors.

are computed for f. = 1730 ke, foo =
2070 ke, Zo = 400 ohms. They lie within
manufacturing tolerances of the nearest
stock values. A tuned circuit covering
the broadcast band costs less and works
better but of course means another tun-
ing control. It can be switched in after
searching has been done with the re-
ceiver tuning alone.

A later article will deal with a similar
unit using transistors. END
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DECIBEL

with SIMPLE
EQUIPMENT

A painless method
of computing

stgnal-level ratios
[

By HECTOR E. FRENCH, W1JKZ

ROBABLY every service techni-

cian, radio amateur and audio

enthusiast is familiar with dec-

ibels. Even the television viewer
who watches talent shows sometimes
decides that the best performer of the
evening is the sound-level meter, which
is calibrated in decibels.

Unlike the television viewer, the
technician, radio amateur and audio
enthusiast should know that a decibel
is not primarily a fixed value, like a volt
or an ampere, but is a very useful way
to compare different sound intensities.
For example, two different receivers
may be compared in terms af a noise
figure stated in decibels, or the response
curve of an amplifier at 15,000 cycles
may be stated as being a certain number
of decibels below the response at 1,000
cycles, or an amateur phone station
may be 20 decibels above 39. (I'm
usually the same distance below S2.)
It’s always a comparisor, no matter
what the partieular measurement may
be.

The values to be compared can usu-
ally be measured with very simple
equipment; the familiar volt-chm-milli-
ammeter will cften be adequate. The
response curve of an audio amplifier,
for example, can be found merely by
applying a signal of constant strength
to the input and measuring the output
voltage across the load as the frequency
is varied through the audio range.

But when these values of output

OUT TRANS SPKR
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Fig. 1—The standard method of meas-
uring output veltages. A rather wide
range of meter types may be utilized.
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voltage are converted to decibels, there
is usually trouble-—complicated mathe-
matics or a confusing decibel chart.
Because of this process of measuring
in linear values and then converting
to decibels, the usefulness of decibel
measurement is often cancelied by the
labor involved, to say nothing of the
possibility of error. Later in this article
a simplified conversion method will be
shown. But first—how are the measure-
ments made?

No matter how easy or how difficult
the conversion to decibels may be, some
sort of measurement must be made
first. Fortunately, if the readings are
to be expressed in decibels an extremely
accurate meter is not necessary. A
meter accurate to only 104 will be
accurate to within 1 db when the read-
ings are converted from linear values.

A meter of only moderate accuracy
may be used, with one impertant re-
striction. This has to do with the meter
resistance. An a.c. meter with an iron-
vane magnetic-repulsion movement, for
example, can take so much power from
the circuit that the readings are com-
pletely worthless.

To illustrate, assume that the re-
sponse of an audio amplifier is to be
found by measuring its output voltage
as shown in Fig. 1. With a 5-volt meter
connected as shown, it is obvious that
the meter will show the voltage across
the voice coil of the speaker. It also
seems obvious that with an 8-ohm
speaker, a full-scale reading on the
meter should correspond to a little over
3 watts output from the amplifier.

But if this meter is of the iron-vane
magnetic-repulsion type, the readings
may be completely worthless because
such a movement can have a resistance
as low as 5 ohms. This would mean
that the meter would be drawing more
power than the speaker! In this par-
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MEASUREMENTS

ticular case, full-scale reading indicates
7v2 watts, not 3.

Obviously, another type meter must
be used. For our purposes either a
rectifier type a.c. meter or a v.t.v.m.
is indicated. The rectifier type meter
can be used because its resistance is
usually at least 1,000 ohms per volt.
In this circuit, the 5-volt range would
have a resistance of at least 5,000 ohms,
so much greater than the voice-coil
impedance that the effect of adding the
meter to the circuit can be ignored.

There is one possible source of error
in a rectifier type a.c. meter which can-
not be ignored, especially when measur-
ing at the upper audio frequencies. It
is the effect of capacitance in the rvec-
tifier elements, which reduces the
rectification efficiency as the frequency
rises and causes the meter to read
progressively lower as the frequency is
increased. With many instruments an
error of 1% per 1,000 cycles is not un-
common. This error will vary from
model to model, and the only certain
way to find the amount is either to
calibrate the meter at different fre-
quencies or to ask the manufacturer
for the frequency characteristics.

Another common location for measur-
ing audio voltages is not at the output
terminals but at some particular spot
inside the amplifier, such as at the
plate of one stage. This is usually done
as shown in Fig. 2. The signal is being
measured at the plate of the output
stage, using a rectifier type a.c. meter
to avoid loading down the stage and a
blocking capacitor to protect the meter
from the d.c. component of the plate
voltage.

In this case, if a 0-10-volt meter is
used, with an effective resistance of
1,000 ohms per volt, the meter resist-
ance will be 10,000 ohms. But if the
tube is operating into a plate load of
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5,000 ohms, adding this meter will drop
the loading to 3,300 ohms. Since this
change is too great to ignore, it will
be necessary either to use a more sensi-
tive meter (one with more ohms-per-
volt), or the same meter at a higher
full-scale reading. If the meter to be
used has a resistance of 50,000 ohms,
for example, its effect on the loading
is merely to drop it to 4,550 ohms,
probably too small a change to cause
difficulty.

However, even this particular circuit
has a source of error which can some-
times cause puzzling results if not
corrected. When the reactance of the
blocking capacitor in Fig. 2 starts to
approach the resistance of the meter
as the frequency is lowered, much of
the output voltage is dropped across it.
A value of 0.5 uf or more will be satis-
factory down to the lowest frequencies
of the audio range when using a 50,000-
ohm meter resistance.

This same measurement applied to
a voltage amplifier would have the
appearance of Fig. 3. In this circuit,
most rectifier type a.c. meters cannot
be used at all, because of their low
resistance compared to the plate load
resistance. This problem is made even
more troublesome by the low levels of
signal voltage wusually found in the
voltage amplifier stages. Thus, these
measurements will almost always re-
quire a v.t.v.m. with an effective input
resistance of at least a megohm.

Picking the right meter for a par-
ticular measurement is only half the
job. Even when the measurements are
completed, the results are still just a
series of readings in terms of voltage
or current or power. The question now
becomes, how are these measurements
converted into decibels?

As previously described, the corre-
sponding values of decibels can be
calculated (using a table of logarithms)
or the conversion can be made from a
table of decibels. And even when a
table is right at hand, the ratio of the
currents, voltages or powers must be
found before the table can be used,
since all the values are tabulated with
respect to 1.000.

Conversion Scales

To simplify this roundabout process,
the set of decibel conversion scales
shown in Fig. 4 were designed. These
scales could also be called a decibel-
conversion nontogram, using the (imag-
inary) pointer of the meter to indicate
the values.

The lower part of each scale is a
linear measurement, with one scale

AC VOLTS
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Fig. 2—Another method of measuring
output. This has disadvantages, but
eliminates output transformer losses.
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having a range of 0-3, the next 0-12,
and the last 0-60. The actual measure-
ments in terms of voltage, current or
power are represented along this linear
scale, using whichever range is appro-
priate. The three ranges are chosen
to correspond to the most popular scales
used in multitester type instruments.

The upper part of each scale has a
series of numbers which are squeezed
together at the low end of the range
and spread out at the high end. These
are the numbers which represent the
decibel equivalent of the voltage, cur-
rent or power being measured.

By using the conversion scales not
only can linear measurement be trans-
formed at a glance to decibel measure-
ment, but with a little practice the
readings on the meter being used can
be converted directly to decibels during
the process of making the measure-
ments. The result is that values are
found directly in the required terms,
with no intermediate steps being re-
quired.

To avoid confusion, there are two
sets of decibel values for each range of
linear values: the large-sized figures
used for current and voltage measure-
ments, the smaller figures (in paren-
theses) for power measurements.

The reason for using two scales lies
in the nature of the values being meas-
ured. With a given resistance, the
power is proportional to either the
square of the voltage across the resist-
ance or the square of the current
through the resistance. Since the con-
version to decibels is being made for
some values that are squared (voltage
and current) and for some values that
are not squared (power or watts), two
separate sets of decibel values are re-
quired.

For convenience, these scales are all
drawn with respect to 1.5 as the refer-
ence value, since this permits the num-
ber of decibels to be a whole number
at full scale. In addition, 1.5 volts of
audio applied to the 8-ohm voice coil
of a good loudspeaker represents close
to % watt of electrical power, which
corresponds to an average sound level
of music reproduction with neither bass
nor treble boost in a family-size living
room—a convenient basis of comparison.
A 1.5-volt signal across a 500-ohm load
also represents 4.5 milliwatts of power,
which is reasonably close (1.3 db.) to
the older standard power reference level
of 6 milliwatts.

To use these scales, find the value of
current, voltage or power along the
bottom of the scale (linear measure-
ment) and read up to the upper scale

WA Py
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Fig. 3—In a voltage amplifier stage,
the method of Fig. 2 would require a
very high resistance input voltmeter.
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which is calibrated in decibels. If the
heavy figures directly above the
(curved) scale are used for voltage and
the small figures in parentheses direct-
ly above are used for power measure-
ments, the proper decibel values will be
found quickly, with no calculations and
no values to extract from a decibel con-
version table.

Transforming these measurements,
which are given with respect to 1.5,
into measurements referred to some
other value is very simple. If, for
example, the measurements are to be
obtained with respect to 10 volts, first
perform the conversion in the usual
way, with respect to 1.5.

Now operate on the 10-volt value.
Referring to the 0-12 range, 10 volts
in linear measurement corresponds to
16.5 db, still with respect to 1.5.

To find the final set of values, take
each of the decibel values of the meas-
urements (with respect to 1.5) and find
the difference between them (subtract
16.5 decibels from each value). This
will be in decibels, referred to 10 volts.

Or, for example, if the power read-
ings are to be given with respect to
1 watt, the readings are first converted
to decibels by using the wvalues in
parentheses. Then, since the 0-3 range
shows that 1 watt corresponds to —1.75
db, the difference is found between
—1.75 db and the other power readings.
(Each value in the measurement has
1.75 decibels added to it.) In this way,
the final power measurement is found
in decibels, with respect to 1 watt.

There are no doubt other simple ways
to arrive at decibels, and some techni-
cians may find the curved meter type
scales strange. They are more like a
nomogram than a straight graph and
easier to read. This may not be the
best and simplest approach—merely the
nearest thing to it this author has been
able to find. END
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Fig. 4—Lower of these scales is in
linear volts, middle a decibel voltage
and upper a decibel power scale.
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SERVICING

Part X—Turntable hum,

and wow; record care and storage

rumble

By JOSEPH MARSHALL

HE phonograph turntable or

changer affects performance prin-

cipally by masking portions of

music with hum and rumble, and
by increasing IM distortion because of
the hum, rumble and wow. In one or
two turntable models, hum, rumble
and wow have been reduced to a point
where they have no significant effect on
the playback characteristics, but all
others have a certain amount of hum
and rumble which must be tolerated.
When these have increased over their
original or design value, the service
technician may be able to correct the
trouble.

Hum is due to the motor type, its
location in relation to the pickup, and
the sensitivity of the pickup to hum.
In general, the lower the output of a
pickup, the more susceptible it is to
hum. So, when hum is very annoying,
it may be worth while to replace the
cartridge with one of higher output
and better signal-to-noise ratio. In many
cases, the new high-fidelity ceramic
cartridges might well be used. Their
frequency range and distortion char-
acteristics are scarcely distinguishable
from those of the lower-priced mag-
netics and they are much less suscep-
tible to hum pickup.

Sometimes, a low-impedance magnetic
pickup will improve the hum ratio be-
cause the hum picked up by the leads
is lower in proportion to the desired
signal. Such a pickup will require a
matching transformer which must be
positioned carefully. Incidentally, when
hum is bothersome with low-impedance
pickups using a transformer, check the
orientation of the transformer not only
to the phono motor but to any power
transformers on the same or adjoining
chassis. Such transformers are often
triple-shielded and sometimes have two
grounding points; it may help to ground
the outermost shield to the turntable
or motor and the inside shield to the
preamp chassis or common ground bus.

More often than not, any increase in
hum is due to ar increase in the hum

DECEMBER, 1954

picked up by the cable from pickup to
preamp. Check to see that this cable
is well grounded on both ends and does
not pass close to the motor or a power
transformer. Sometimes a consid-
erable improvement can be produced
by using a two-conductor shielded cable
with the shield grounded only at the
preamp (see diagram). Often the hum
can be decreased by simply transposing
the power-line plug of changer or am-
plifier; in other cases, it may be worth
while to ground the motor frame.

When assembling a single-play turn-
table and arm, check to see that the armn
is positioned so the cartridge is always
the maximum distance from tle motor.

Short of replacing a turntable or
changer with a low-noise model the
above are the only steps a service
technician can take to improve hum
level.

Rumble is produced by motor vi.
brations reaching the needle by way of
the turntable. Ordinarily, the rumble is
set by the design and there is little
a service technician can do zbout it.
Occasionally one of the rubber mounts
of the motor ruptures. This either in-
creases the vibration or decreases the
damping-—check for it.

Most tables and changers are mounted
on springs which not only absorb the
external shocks but also damp the motor
vibrations. Check to see that the table
is actually floating on these springs;
often the bolts have been tightened down
to such an extent that the cushioning
effect has been nullified.

The turntable runs on some sort of
bearing requiring grease or oil. The
lubricant not only reduces friction but
often also serves as a viscous damping
element. Check the lubrication as per
the manufacturer’s recommendations.
Be careful not to overlubricate—excess
oil may spray the drive whezl, causing
slippage; excess grease may increase
friction or catch dust and dirt.

The padding of the turntable, whether
felt, flocking, rubber or what not, also
serves as a damping element. If its
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resiliancy is gone, the damping is de-
creased. The new foam rubber turn-
table cushions may prove a help in re-
ducing rumble.

This thing called wow

Variations in turntable speed, due
either to variations in the line voltage
or to play and wear in the drive mech-
anism, produce wow. Check with a
stroboscopic disec; wow will be indicated
by a more or less rhythmic tendency
of the pattern to slip backward or for-
ward one or more times each revolu-
tion. A simpler way is to listen to the
tones on a test record. If the pitch of
the tone is constant, there is very little
wow; but if the pitch rises and fails,
there is considerable wow.

Most hi-fi changers and turntables
are driven by a rubber idler, and wow
is almost invariably the result of wear
or distortion in this drive wheel. With
the table revolving, touch the edge of
the turntable to increase the friction

Shield is grounded only at the preamp.

and drag. The turntable will slow down
but the pull should remain constant
and smooth. If the drag the finger feels
is reduced in some portions of the turn-
table’s revolution, the idler is slipping
at these points.

If idler and turntable remain in con-
tact in the “off” position, flats may form
on the idler, especially if the changer or
turntable is used infrequently. Such
flats are easily felt when the above test
is made. The drive wheel or idler should
be replaced whenever the wow increases.
In fact, it is probably a good idea to
replace the idler every 6 months.

Always examine both the idler and
the turntable rim for any evidence
of oil or grease. Overoiling sometimes
results in the turntable spraying the
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The
idler can be cleaned with a cloth satu-
rated in either alcohol or cleaning fluid.
Unfortunately, there is no telling which
should be used except by reading the

rim with oil, causing slippage.

manufacturer’s recommendation. The
wrong cleaner may damage the idler.
The 1rim, of course, should also be
cleaned thoroughly.

In most cases the idler is held in po-
sition against both the turntable rim
and the motor shaft by a spring and
a slotted mounting. Check to see that
this spring is still “alive.” Some service
technicians like to adjust this spring by
cutting off a portion of it to increase the
tension. This is not a safe procedure
for hi-fi. Though it may temporarily
reduce the wow of a worn idler, it is
very likely to increase the rumble by
reducing the damping the spring pro-
vides.

Changers, of course, present many
mechaniecal problems. This magazine
published a series on this subject some
months ago. The technician who does a
lot of audio servicing should obtain
service manuals for all the commonly
used changers—servicing procedures
differ widely from make to make.

Care of records

There is no full agreement on the
proper care of records. That may well
be an indication that records are more
tolerant of mishandling than we have
thought. Record problems fall into three
categories: reducing wear; reducing
noise, and maintaining physical stabil-
ity or preventing warping, shrinkage,
ete.

Wear is a function of use and the con-
dition of the pickup. The best guarantee
of long life is to use a pickup with low
pressure and to maintain good needle
condition, alignment and tracking as
detailed previously.

With today’s LP plastic records, noise
is the result of static electricity or dirt.
Since static charges attract dirt, the
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Emerson 521 sin-
gle-speed phono-

graph.

The Admiral 3-
speed record
changer.

the two are interrelated. There are
methods of reducing the static charge
by spraying or wiping the record with
special liquids. Both the spray and the
special antistatic cloths do work. Some
say that scratches due to wiping will
cause more damage than do the dust
particles and static it is supposed to
remove; others say that any liquid film
sprayed or wiped on the record simply
serves as an adhesive and trap for dirt.
Some advocate wiping the record oc-
casionally with a damp cloth; others
recommend a periodic washing of the
record in soap or detergent and water.
You pay your money and take your
choice.

One procedure is recommended by
almost everybody: The needle should be
cleaned of dust and lint after every
record with a fairly stiff but fine brush.

Good storage conditions are probably
the best and least used insurance
against deterioration and damage of
records. The plastics of which records
are made are sensitive to changes in
temperature and humidity; they are
also very subject to distortion and de-
formation. A record cabinet with doors
is undoubtedly the best. The doors tend
to maintain a more uniform tempera-
ture and to exclude dust.

When the records are few enough in
number so that they cannot fill a shelf
snugly, stacking them flat is probably
the best insurance against warping.
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Webster 2-speed
phono (78-331/3
r.p.m.).

They can be filed vertically provided
they are enclosed in fairly stiff cases
which will take up most of the weight
and that they stand straight up and
down, instead of leaning sideways. If
vou do not have enough records to fill
a shelf snugly, use bookends or some
other means to keep them standing
straight up and to prevent them from
slipping into a leaning position.
Choose a place for record storage
that is not overheated or overcooled
and maintains a fairly uniform tem-
perature. Usually that means putting
the case against an inside partition
or wall and well away from radiators,
convectors, or air conditioners. Be care-
ful, too, that the case is not in a place
where the sun can hit the records. On
a warm day the heat produced by this
direct radiation may do very great dam-
age. Humidity is also important; a
range of from 40 to 60% is best. Since
this is also the best for human beings,
care in maintaining it will do both you
and your records the most good.
Occasionally, despite all precautions,
records may acquire a marked wave,
warping or dishing. In most cases
they can be restored to flatness by plac-
ing them between two panes of glass,
a little larger than the records, and
weighing them down with 10 or 15
pounds of books or whatever. Leave
them weighted down for at least a week
or, if badly warped, longer. END
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MISSING LINK IN SPEAKER OPERATION

By D. J. TOMCIK*
Part [—The amplifier damping
Jactor and iti application to
speaker performance

N AUDIO reproduction, a subject of considerable impor-
tance to the high-fidelity enthusiast is amplifier damping
factor and its effects on speaker operation. Misconcep-
tions have arisen eoncerning this subject, and vague and

incomplete arswers have too often been given to the many
questions invelved.

Are the high damping factors found in present high-
fidelity amplifiers byproduets of high-feedback circuits and,
as such, unimportant in the operation of the system? Or is
the ultimate, as some loudly proclaim, to have the highest
possible damping factor built into the amplifier? Why does
a particular speaker sound better with amplifier A than
with amplifier B, although both show identical frequency
response and power capabilities under bench checks? Why
does that $2 speaker with the 6-ounce magnet (inefficiency
and distortion included) seem in some cases to have more
bass than the high-fidelity unit with the 5-pound magnet?
Why is it that one enthusiast found reproduction more
pleasing when he used a little current feedback from the
output circuit and another didn’t when using the same
cireuitry?

Some simple laboratory experiments and straightforward
analysis can clear the air and answer these questions.

Speaker mechanics

The speaker can be considered, for the moment, a purely
mechanical device. As such, the cone with its inherent mass
and the cone suspension with its compliance or stiffness
make up a resonant system. Some mechanical damping is
present but such a slight amount that the system can be
considered highly underdamped—if the cone is displaced
and then released, it oscillates about its normal resting
position for several cycles at its natural resonant frequency.
This oscillation decreases in amplitude and finally reaches
a state of rest due to the small amount of damping.

If this underdamped speaker is driven by a voltage source
having a very high internal impedance so as to maintain the
underdamped condition, the cone will vibrate at a greater
amplitude at frequencies close to its natural resonance.
(This action is similar to pushing a swing or pendulum “in
time” with its natural period so as to obtain large ampli-
tudes.) The frequency-response curve of the speaker under
these conditions will show a peaked output near cone reso-
nance, usually between 30 and 80 cycles per second. Opera-
tion in this manner produces high transient distortion and
is undesirable in high-fidelity systems. This can be shown
by depressing and then releasing the cone. The oscillation
which results is all distortion, since the cone does not follow
the applied square waveform of depressing and releasing it.

The speaker as a transducer

To reduce the transient distortion as well as the peaked
bass response, it is necessary only to damp the cone. If the
speaker were »urely a mechanical device this would be
difficult. But sinece it is an electromechanical transducer,
damping is obtained easily. In analyzing the electrical
portion of the speaker we find a coil of wire wound around
a form and attached to the cone. The coil is placed in a
magnetic field and in this way constitutes a simple motor
or generator.

#*Chief Electronics Engineer, Electro-Voice, Inc.
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If a voltage is applied to the coil, it
nioves in the magnetic field which in
turn moves the cone. If the cone is
mechanically moved, the motion of the
coil in the magnetic field generates a
voltage in the coil. From this it can be
seen that cone damping can be obtained
by using the magnetic braking action
present when the coil terminals are
externally closed through a resistance.
The motion of the cone in trying to
oscillate generates a voltage in the coil.
This voltage produces a current flow
through the coil and external resistance.
The current flow tries to move the cone
by motor action, but opposite in direc-
tion to the motion producing the current.
Therefore the cone is damped in its
free motion.

For a given speaker, the amount of
damping can be varied by changing the
value of the external resistance and
consequently the value of the braking
current. There is one value of damping
at which the cone returns to rest in the
quickest possible time without going
past the rest position. This condition
is called the eritically damped state.
Transient distortion is greatly reduced
and the low-frequency response is more
nearly uniform.

Excessive damping returns the cone
slowly to its rest position. If the speaker
is driven by a voltage source with very
low internal resistance, the low-fre-
quency response lacks intensity. (The
action now 1is similar to pushing a
pendulum while it is submerged in
grease or heavy oil.)

Fig. 1 shows the extent to which a
speaker’s output is affected by various
damping values. Actual speaker per-
formance is shown for overdamped,
critically damped and underdamped
conditions. To obtain these curves, the
amplifier driving the speaker had means
for varying its internal resistance. The
method for accomplishing this will be
discussed later.

Speaker-damping variables

The easiest method for determining
these factors as well as their effect on
the damping action is to resort again
to the magnetic brake. First, we know
that the induced voltage in the coil is
directly related to the amount of flux
cut by the coil. Ther&fore a larger
magnet or smaller gap volume will in-
duce a higher voltage. As a result, a
larger external resistance is needed to
limit the current so that the desired
braking action is retained.

Second, the amount of induced voltage
is directly related to the length of con-
ductor cutting the magnetic field. Since
both the coil diameter and the number
of turns are directly proportional to
the length of wire, we may conclude
that these factors also enter into the
determination of the critical damping
resistance (CDR).

Third, the CDR is made up of two
components. The d.c. coil resistance as
well as the external resistance limits the
amount of braking current. So the CDR
is the sum of the coil resistance and

42

the external, or amplifier, resistance.
Conditions might exist, and they surely
lo, where the d.c. coil resistance of a
given speaker itself is greater than the
resistance necessary to critically damp
the cone. Nothing can be done exter-
nally to remedy this situation short of
using a megative resistance amplifier
output impedance.

The fourth factor, which is a little
more difficult to explain without mathe-
matical illustration, is the effect of the
cone mass and suspension stiffness on
the value of the CDR. It is logical that
to stop a heavier cone from moving in
a given time, a greater force in opposi-
tion to the motion is required. To in-
crease the opposing force, it is necessary
to have a larger braking current, obtain-
able by lowering the circuit resistance.
Also, the stiffer suspension, when dis-
placed, possesses a greater restoring
force. The tendency for the cone to
overshoot its rest position is inereased.
Therefore the damping force necessary
to overcome this restoring force must
be increased proportionately and can be
obtained by again decreasing circuit
resistance. It must be remembered that
the effective mass and stiffness of a
speaker are dependent to some extent
on the type of enclosure in which the
speaker is housed.

To summarize, the factors that deter-
mine the CDR can be mathematically
expressed as follows:

(Bl)2

vVkM

where CDR is the critical damping
resistance; B, flux density; 1, length of
conductor in the magnetic field; k,
effective stiffness; M, effective mass,
and C is a constant.

This formula is not given to encour-
age experimental calculations—the test
equipment necessary is far beyond the
means of the average audio enthusiast.
Rather, it is used to indicate the rela-
tionship of the various factors in deter-
mining the critical damping resistance.

CDR = C

Experimental results

Figs. 2, 3 and 4 show actual response
curves of three speakers for various
values of damping resistance. Infinite
baffles were used in obtaining all curves.
The speaker whose curves are shown
in Fig. 2 is an inexpensive unit with a
6.8-ounce magnet and 1-inch coil diam-
eter. By referring to the equation we
can expect the CDR to be low because
of the low values of B and 1. The curves
bear this out since both show the speak-
er in an underdamped condition. The
d.c. coil resistance of this speaker is
greater than the CDR and, even though
the amplifier resistance is 0.5 ohm for
the lower curve, the speaker is still
underdamped. Fig. 3 shows curves for
a high-fidelity 12-inch speaker with a
3-pound magnet and a 2%-inch voice-
coil diameter. As expected, the CDR is
much higher than in the first case. The
overdamped, critically damped and
underdamped curves show plainly that
the smoothest response occurs when
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the speaker is critically damped. Fig.
4 indicates that this 15-inch speaker
with a 5-pound magnet and large voice
coil has still a higher CDR. The over-
damped curve, No. 3, shows what can
be expected from the speaker when the
amplifier damping factor is 10 or
greater, commonly considered to be the
criterion of a good high-fidelity am-
plifier. However, to obtain ecritical
damping with this particular speaker,
the amplifier damping factor had to be
adjusted to a value of 0.4—an internal
resistance of 40 ohms on the 16-ohm
tap! The increase in efficiency by oper-
ating this speaker critically damped
instead of overdamped is 9 db or 8 times
the acoustic power output.

Conclusion

To return to our questions in the
early part of this article, let us now
see how many can be answered. High
damping factors should not be con-
stdered byproducts of inverse feedback,
but should be controlled. They play a
very important part in the reproducing
chain. Neither should an amplifier be
designed with very high damping fac-
tors only. A good high-fidelity amplifier
demands that the damping factor be
variable within wide limits. It is impor-
tant not only to present the correct load
impedance to the amplifier, but also to
present the correct load impedance to
the speaker. These two load values are
seldom the same. The means of true
amplifier-to-speaker matching is ob-
tained with the aid of correct amplifier
damping factor selection. The answer
to the question of why amplifier A works
better than amplifier B with a given
speaker is that the damping factor of
amplifier A more nearly critically
damped the speaker than did amplifier
B. During the bench test with resistive
loads, the two performed in an identical
manner. With the variable load of the
speaker, the operation was entirely dif-
ferent. The inexpensive speaker seemed
to have more bass than the high-fidelity
unit because it was working in an under-
damped condition, even with a high
amplifier damping factor, whereas the
hi-fi speaker was heavily overdamped.
And finally, the man who improved his
speaker performance with current feed-
back was merely altering his amplifier
damping factor to suit his speaker
combination. Your speaker, being en-
tirely different, did not perform with
that particular value of damping as it
would with critical damping. It’s all as
simple as that.

From the foregoing we see that
speakers vary greatly in their require-
ments of source impedances to critically
damp the cone and achieve optimum
speaker performance. It also has been
conclusively shown with laboratory
curves that best speaker performance
occurs with critical damping. No one
value of amplifier internal impedance
can satisfactorily match all speakers
and enclosures. The missing link has
been found in critically damping the
speaker. TO BE CONTINUED
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HIGH-QUALITY AUDIO

Part XV I—Series concluded—
What price “high ﬁde/z'z‘y e

By RICHARD H. DORF*

HIS is the final article in this series

in which we have tried to show the

basic requirements of home music

systems and something about their
components. The series has been far
from encyclopedic and has steered clear
of uncompromising engineering discus-
sions and mathematical analyses. This
was done in the hope that the hobbyists
and service technicians for whom the
series was written would gain from it
a familiarity with the problems of high-
quality sound reproduction.

The title of these articles has been
“High-Quality Audio”—not “High Fi-
delity.” An author does not normally
decide the title which will appear in
print, but in this case did make a
definite point of avoiding “high fidelity”
in both title and text for good reasons.

“High fidelity” is a catchword and
a slogan today. Like so many words
(democracy, for instance) it has come
to mean different things to different
people. If you make MecIntosh ampli-
fiers or sell Altec speakers “high fidel-
ity” means sound as much like the
original as possible. If you sell CBS-
Columbia model 360 phonographs, you
mean sound that is about as good as
can be had from a table machine (con-
siderably better than previous table
models ever could produce, but not
comparable to concert-hall timbre).
And if you are a salesman for Acme
Phonolat ($29.95-including-a-spare-
permanent-needle} you mean that you
have included an extra 95-cent speaker
in an exact replica of yesterday’s
squawkbox. One manufacturer has
come out with a “high-fidelity” piano.

Obviously, the sense has been lost
from what started out as a meaningful
term, and we are reduced to finding a
substitute in “high quality.” But what-
ever the term we use, its meaning will
sooner or later be confused. Industry
people here and there have made
motions to clean up this nomenclature
mess, for example, by placing various

*Audio Consultant, N. Y. C.
iThe name is fictitious.
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The Bogen model DO10 audio amplifier.

equipments into classes—High-fidelity
Class I to, say, High-Fidelity Class
VII (which would correspond to no
fidelity or pure unintelligibility). Ineclu-
sion of the words “high fidelity” in each
case would, some innocents assume,
satisfy advertising managers whose
products fall into Class V or there-
abouts, but few companies have yet
displayed any inclination to adopt
classifications that would tend to indi-
cate its offspring are not as good as
somebody else’s. Very little can be done
about the situation, other than for the
individual to exercise some informed
initiative when he buys. This can be
done in a few relatively simple steps,
especially by readers of this magazine.

The first step is to decide whether
a high-quality (or high-fidelity or high-
something-else) music system is really
a good idea for the individual’s enjoy-
ment of music. To imply that a question
exists here is heresy in certain circles,
but history’s heretics (Galileo, for
instance) are largely responsible for
human progress. There are many, in-
cluding a great number of musicians,
who honestly feel that the time, thought,
space and money involved aren’t worth
while. If you have heard the Apas-
stonata played 73 times by as many
artists, it is very likely that your mind’s
ear will supply the missing overtones
if you listen to the 74th renditien on a
cheap phonograph—which requires no
connecting, adjusting or space, is easily
portable, and relieves you of a minimum
of dollars. But there is no demying that
most people—if they will put forth the
rather modest effort involved and the
(believe it or not) rather niodest finan-
cial expenditure—will genuinely enjoy
music which sounds as much as possible
like the original. If you are in this
majority, read on.

Step two is to realize that there are
different grades of sound reproduction.
The aforesaid Acme phonograph may
be the lowest quality but the music is
generally recognizable, and for the price
the instrument may well be a bargain if
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we disregard the “hi-fi” claims in its
advertising. The two-speaker trend in
table models has produced considerably
better sound than the same size machine
gave in former years. A product like
the 360 produces better sound than you
have any right to expect in such a small,
compact “system,” though it still leaves
much to be desired. Most department
store type radio-phonograph combina-
tions, even the “console” models, don’t
do as well, the money you pay being
poured into wood rather than sound.

But from here the mext step is an
abrupt transition upward in sound
quality—when you begin to look in “hi-
fi” catalogs for components—separate
amplifiers, tuners, speakers, turntables,
and so on. Even a $35 amplifier, with
other components amounting to perhaps
another $150 or so, gives you a real
system, with sound comparable to al-
most nothing obtainable otherwise. And
when you get some of the really first-
line components and put them together,
vou have the kind of sound for which
we can no longer find any unabused
name.

But even here, let us soft-pedal the
extravagant touch with a nice, contro-
versial, flat statement: If you spend
more than about $500 to $600 for com-
ponents (with speaker cabinet but no
other woodwork), you will have to be
extraordinary indeed to hear your
money’s worth—and most of those who
can are so busy picking apart the sound
quality they have no time to hear the
music. The quality of components rises
much more slowly than their cost. To
an Ivory-soap percentage of ears, a
$200 amplifier does not sound anything
like twice as good as a $100 amplifier.
There is generally an improvement with
higher price, but be very sure you can
hear it before you pay for it. The Bogen
DO10 amplifier (see photo), for in-
stance, costs only around $40, but its
sound will amaze and delight people
who have been used to ordinary instru-
ments. The Meclntosh 50-W2 (whose
photo also appears here) is a far better
performer (at about six times the price)
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on several counts—but the newecomer
to good sound (or even some of the
self-styled “golden ears’”) won’t appre-
ciate it six times as much.

The same is true of other components:
You can buy a tuner for $50 or for
$200, a speaker for $20 or a speaker
system for $500. If you have the money,
by all means buy the better one. But
if you can’t ascend to the heights, don’t
think the modest hills aren’t worth
while.

For a really satisfactory system at
any price, certain rules do apply. For
instance, a dual speaker system (woofer
and tweeter)
satisfying than a single speaker and is
usually worth the extra cost. A tuner
with a.f.c. for FM is a very fine thing.
A preamplifier or control box with step
type equalizers tailored to the various
phonograph curves is almost a neces-
sity, while the presence of continuous
“tone controls” is less important. A
loudness control rather than a simple
volume-control potentiometer is a big
contributor to good sound.

Magnetic phonograph cartridges are
no longer the only choice. There are
good crystals and ceramics, though it
is true most are not the equals of a
good magnetic. Equals do exist, how-
ever. Good crystals, and ceramics we
predict, will come into strong competi-
tion when people learn enough about
them to avoid instinctively grouping
them with the old-fashioned ecrystal
groove-grinders.

Diamond styli on pickups, at least
for LP use, are cheaper in the long run
than “precious metal” or sapphire
points. True, there is a big difference
between their initial prices, but there is
a much bigger difference in the length
of time they last, and they keep records
in good condition right up to the end of
their lives. Record changers are not

ideal for either record or stylus life
because of the constantly changing
vertical arm angle as the turntable fills.
This is minor and the worst objection

is almost always more

to even good changers is that the pickup
arm is rarely if ever correctly made
with respect to lack of audible res-
onance. There is little reason to buy a
changer if only LP’s are to be played,
since they play as long as 20 minutes
a side and must be turned over.

Actual choice of components is some-
thing that people are too concerned
over. Today’s audio-components market
is a large one, with many manufacturers
making equipment in a variety of price
ranges, styles and ratings. It is not
difficult, therefore, to fill any kind of
requirement, and it is rare indeed that
any one brand and model of component
is very much superior to others in the
same price range.

The sound departments of the dealers
are there for your use and you should
use them. Before the visit, decide on
a budget. For about $200 you can get
a syvstem (complete except for cab-
inetry but including a speaker enclo-
sure). This is about the minimum and
will satisfy a very large number of
people—and we are not speaking in a
contemptuous tone about people without
discrimination. For $400, under the
same conditions, you may not get a
great deal of improvement in sound
(except perhaps in the loudspeaker
department) but you will have a wider
choice of “luxuries,” such as tuners
with a.f.c., more flexible control sys-
tems, and the like. For $600 you can
buy a system with very good components
indeed, and for $800 you can have the
best of amplifiers and an excellent
speaker system.

If you spend $1,000 or more, you are,
acoustically speaking, in the yacht-
owner’s class, with the best of every-
thing. This may satisfy some inner
craving but it is hard—at least for
this writer—to see how it can be justi-
fied in terms of sound—unless, of course,
you are doing something fancy like
wiring a whole house or installing a
binaural system. If you spend more
than about $1,200, you are paying some-
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one an annuity and should require an
itemized list with prices and compare
it with readily available catalogs.

All of this, of course, leaves out
cabinetry for containing amplifier,
tuner, turntable and controls, but one
of the joys of this game is the orig-
inality and artistry you can summon
forth in making, having made or utiliz-
ing existing or antique-shop pieces for
this purpose. Costs of cabinetry can
range from almost zero for a home-
made job to fortunes for converted
period pieces.

If you are a technician or skilled
hobbyist, you will quickly see how to
connect the components together, for
manufacturers today usually provide
everything—jacks, plugs and full in-
structions. If not, ask the dealer to
furnish cables, with verbal (and drawn)
instructions.

One last word, a bit of special plead-
ing occasioned by too many hours of
having our ears assaulted by drums,
triangles and trumpets, coupled with
admonitions to “Just listen to those
highs!” and “You really feel that bass,
don’t you!” There is little point in
wasting several hundred dollars and a
lot of time and space, followed by noth-
ing but “high-fidelity’’ demonstrations
to yourself and your friends when the
local music store can sell you a set of
real drums and a couple of triangles
for less money. The way to enjoy and
demonstrate your system is to play
music. If you like Eddie Fisher, put on
Eddie Fisher records, adjust the
equalizer and volume, and let him send
you. If you like chamber musie, put on
a good quartet and allow everyone
present to revel in Ravel. But, just as
a Parker 51 is useless unless you use
it to write intelligibly, the best music
system is so much expensive junk if
you don’t use it to reproduce music.

As Shakespeare used to say, the
theatre is beautiful, the air-conditioning
perfect, and the costumes magnificent
—but, the play’s the thing! END

-

Above—The new Ronette crystal cartridge.

Left—McIntosh model 50-W2 audio amplifier.
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DEMONSTRATION
TRANSISTOR

CIRCUITS

By EDWIN BOHR

Kit

for the tran-

sistor experiments.

get the feel of transistorized equip-
ment. Experiment for personal
pleasure or for an audience—the lay-
outs are ideal for club demonstrations.

A single transistor is used in each
circuit. Other parts are standard and
easily obtained—if not available from
the junkbox. Every circuit has been
checked out with several CK722 produc-
tion transistors and found to be fool-
proof. (A demonstration circuit must
work without embarrassing tinkering
and fumbling.)

Components are mounted breadboard
style, allowing the individual circuits
to be connected or torn down quickly.
Since a single transistor is involved in
all the circuits, it should be especially
protected from continuous handling and
soldering.

Two types of breadboard mountings
for the transistor are used. In one lay-
out, the leads zre run to Fahnestock
clips held to a heavy base of clothboard
or masonite by 6-32 screws. This base
should be heavy and large enough to
prevent accidental upsets. The other
breadboard model sports a small five-
prong hearing-aid tube socket into
which the transistor can be plugged.
Only the first, third and fifth pins of
this socket are used. The other two pins
are given a slight twist and pushed
out. It is a good idea to mark clearly
which lead is the emitter, base and
collector. Another suggestion: Slip
spaghetti over all wires that might
touch or short.

TRY all of these circuits and really

Microwatt oscillator

The most remarkable feature of the
transistor is its ability to perform use-
ful electronic tasks with a minimum of
power consumption. The first project is
an audio oscillator requiring a total
power input of 4 microwatts—a perfect
example of low power consumption! A
simple electrolytic cell, constructed from
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a dime and a piece of absarbent paper,
supplies the energy.

The circuit (Fig. 1-a) must use trans-
former feedback to operate at this low
power level. For this purpose, and in
keeping with the size of the transistor,
a tiny U.T.C. SO-3 or SSO-3 subouncer
transformer is used. Larger trans-
formers will do, but the data given in
this article is for the SO-3.

/
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Fig. 1-a—The microwatt escillator.
Fig. 1-b—Wiring diagram for the SO-3.
Fig. 1-c—Experimental “power supply.”

The exact connections for the SO-3,
with the correct feedback polarity, are
shown in Fig. 1-b. One wire from the
“plate” side of the transformer goes to
the collector and the other wire is con-
nected to one side of the headphones.
The two low-impedance wires from the
transformer are connected to the base
and emitter.

Either grounded-emitter (point 2) or
grounded-base (point 1) operation is
available by switching the wet-ecell con-
nection. Operation of the two circuits
is essentially the same, but the
grounded-base circuit gives a tone of
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slightly higher pitch. The frequency
of the oscillator changes with the volt-
age of the wet cell. Increasing the
voltage lowers the tone.

Make the wet cell (Fig. 1-¢c) by plac-
ing a piece of absorbent paper moistened
with saliva against a dime. The dime
forms the positive electrode and a wire
lead held against the other side of the
moist paper provides the second elec-
trode. A few drops of soft drink also
make an excellent electrolyte.

Several of these dime-saliva cells
were checked on a potentiometer and
the voltage was always around 0.7.
When the cell is connected to the tran-
sistor oscillator, the voltage drops to
about 0.5. With this voltage, the oscil-
lator draws 8 microamps of collector
current—a total input power of .000004
watt!

By making a megaphone out of paper
and placing it to one of the earphones,
the tone can be heard several feet away.
For larger groups, an audio amplifier
input can be connected directly across
the earphones for room volume.

The microwatt oscillator operates
from other flea-power sources. Replace
the saliva cell with a self-generating
photocell and thé oscillator will *“sing”
from the power produced by ordinary
room illumination. Automobile head-
lights at night as far as 30 feet away
will give enough light for oscillation.
The tone changes with light intensity.
This could possibly be used as a blind
man'’s light meter or in a steering device
to bring an electronic animal to its nest.

A peak a.c. output voltage greater
than the applied d.c. voltage can be
obtained from transistor oscillators.
This offers some novel transistor uses.
For example, it is often necessary to
send small d.c. signals over long-wire
distances from remote locations. The
microwatt oscillator can operate from
these small voltages and, at the point
of origin, change them to a.c. for more
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Microwatt oscillator with saliva cell.

convenient transmission and amplifica-
tion.

High-gain radio

Astounding! is the only way to de-
seribe the feelings of most people when
they first hear this set (Fig. 2) in
operation. Only a single tuned circuit,
transistor, SO-3 transformer and a
battery are used.

The tuned circuit is coupled to the
emitter by a tap on the coil, a 6SA7
oscillator type—only here it is used as
an antenna coil. A broadcast tuning
capacitor (410 puf) covers the band
with perhaps only a few stations miss-
ing on the low end of the dial. The
tuning is broad enough so these stations
will be picked up anyway.

K722, ge 9073 PHONES
L HIGH 2 BLACK . .
'foww g

8547 0SC COIL
~

MICA BLACK

s 1=
Fig. 2—High-gain transistor radio.

Simply connect the set as shown in
the diagrani. The grid connection of
the 6SAT7 coil goes to the tuning capac-
itor stator plates, the ground side of
the coil goes to the frame (rotor) and
the cathode tap to the emitter.

The emitter conducts only on the
positive half of the carrier swing, like
an ordinary diode detector; therefore,
the instantaneous emitter current fol-
lows the modulation pattern. The
emitter thus controls the current in
the high-impedance collector -cireuit,
producing amplification.

The secret of the receiver‘s perform-
ance is the SO-3 matching transformer.
Ordinary medium-impedance earphones
connected directly in the collector cir-
cuit do not realize the full gain possible
from the transistor. But, with the
circuit of Fig. 2, much higher gain is
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possible. Iven Army type moving-coil
(low-impedance) earphones connected
across the output winding give very
good performance.

A small 0-100-microamp meter con-
nected in series with the collector makes
a very good tuning indicator. With a
single dry cell for current, and no sig-
nal, the collector draws about 10 micro-
amps. As a signal is tuned in, the cur-
rent increases. A signal producing 20
microamps of collector current is loud
enough to be heard faintly 3 or 4 inches
from the earphones, while 40-micro-
amp signals are exceedingly loud. Gen-
erally, a ground is not needed, but it
does eliminate hand-capacitance tuning
effects. For demonstrations, just touch
the tip of a transformer type instant-
heat soldering iron (plugged in but not
turned on) to the antenna terminal of
the receiver. This makes a very effec-
tive antenna with a whopping big sig-
nal of over 50 microamps. For even
more volume, simply increase the collec-

2]

tor supply to 3 volts.

Audio amplifier

The grounded-emitter circuit has be-
come the established transistor audio
circuit. There are two reasons for this:
First, the gain is highest and, second,
the proper bias voltage can be obtained
most easily and with the least wasted
power by grounding the emitter.

The transistor emitter is basically a
rectifier circuit and a bias voltage must
be placed on it to cause forward current
to flow. For the CK722 this voltage
must be positive. Without this bias,
any negative swing of the emitter signal
would drive the emitter into its “back-
ward” region and produce collector cut-
off distortion. In the grounded-emitter
circuit, the base is made slightly nega-
tive by a series-dropping resistor from
the negative collector supply, which is
equivalent to making the emitter posi-
tive.
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The high-gain radio demonstration.

Fig. 3 is a typical amplifier circuit
of this type. The input impedance be-
ing roughly 1,000 ohms, it can be fed
from a single magnetic headphone used
as a microphone, the transistor radio
or a variable-reluctance cartridge.

To try out the eircuit, connect a
single earphone to the input and another
to the output. Place the input earphone
(microphone) in one room and the out-
put one in another room. Sounds near
the microphone can be heard clearly.
The transistor amplifier can be built
complete with a mercury-cell power
supply in a volume as small as that of
the earphone. You can’t do this with
a vacuum tube! On the debit side, the
transistor amplifier has a noise level
higher than an equivalent vacuum-tube
circuit. This noise, heard as a soft
frying sound in the earphones, is not
obtrusive.

K722 ¢ pyp 503 PHONES
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Fig. 3—Transistorized audio amplifier.

A variable-reluctance pickup con-
nected to the input of the amplifier
makes a pretty good transistor stetho-
scope for tracing the source of vibra-
tions in solids and machinery. To de-
tect the vibrations, simply touch the
stylus to the vibrating material or
machine part.

Capacitor C1 can be any electrolytic
with a capacitance larger than 25 uf
and a voltage rating of 3 or more. The
unit shown in the picture is 200 uf at
3 volts. Resistor R1 can be from 100,-
000 to 270,000 ohms.

Utility oscillators

The utility oscillator is a demonstra-
tion circuit operating from a single-
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cell. It is useful as a self-contained
signal source for Wheatstone bridge
circuits, toy musical instruments or an
audio test generator. When operating
at very low frequencies (60 cycles or
less), the output is sufficiently rich in
harmonics to radiate signals into the
lower end of the broadcast band. The
circuit of Fig. 4 is the same as Fig. 1,
except for the power source and a
variable resistor inserted in the emitter
circuit to vary the frequency. Figs.
5-a, b, ¢ and d give the waveshapes and
frequencies obtained as the resistance
is varied from =zero to 7,080 ohms.
Notice that the waveshape improves
and the barmonic content decreases as
the emitter resistance is increased.

Output is sufficient to operate head-
phones or a speaker at very low volume.
Either earphones or the speaker output
transformer may be connecteid to the
OUTPUT terminals of the oscillator shown
in Fig. 4.

A short antenna can be connected to
the collector for signal radiation. The
audible tone generated by the oscillator
can be heard all across the low end of
the band where it is strongest. Just
turn on any radio within a few feet of
the antenna.

% 15K % CK22 O'

NB! BUTTON ON TOP OF
MERCURY CELL IS NEGATIVE

OUTPUT
/
1.5¥ DRY OR MERCURY ZEIL

Fig. 4—Variation of Fig. 1 eoscillator.
Frequency controlled by potentiometer.

Another utility oscillator circuit is
shown in Fig. 8. This is an ‘‘easier
stdrting” circuit than that of Fig. 4.
Some circuit disturbance is always
necessary to start an oscillatory circuit
in operation. A pendulum or tuning
fork, for example, must be given that
first push or impact to start it oscillat-
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i Oscillator of Fig. 4
J using mercury cell.

ing at its natural frequency. Vacuum
tubes receive this push the instant the
plate voltage is applied. When the plate
voltage is switched on, the grid has
zero bias and heavy plate current flows.
This heavy surge of curremt excites
the tuned circuit which oscillates and
in turn builds up a grid-leak bias that
limits the plate current to alesser value.

With the trinsistor, this same situa-
tion is not obtained. Like the vacuum-
tube grid, the emitter also has zero bias
at the instant the collector voltage is
switched on. But, convarsely, zero

¢
Fig. 5—Waveforms of Fig. 4 oscillator for variations in emitter resistance.
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emitter bias allows wvery little collector
current to flow, since a positive emitter
bias is needed to increase the collector
current to a point higher than the
normal back current.

The Fig. 4 oscillator develops a start-
ing bias across the variable base re-
sistor. As the collector starting current
flows through this resistor, it places a
positive bias on the emitter.

15K SO'|3
-~ )

- QUTPUT

y Rl

Fig. 6—An “easy start” oscillator.

Loading the circuit with an antenna
or hand capacitance changes the wave-
shape considerably but causes little if
any frequency variation.

These circuits will provide plenty of
new entertainment and experimental
material. You will hate to disassemble
some of them—especially the radio.

Paris for ircns:sior demonsirchon

|—CK722 transistor; 1—S0O-3 {U.T.C.} transformer;
|—&SA7 oscillator coil; |—I-section tuning capaci-
tor, 410 uf; 1—15,000-chm potentiometer; |—resistor,
any value from [00,000 to 270,000 ohms; |—electro-
lytic capacitor, 25 uf or greater; |—mercury or dry
cell; several Fahnestock clips.

However, even one transistor is too
expensive to limit to any single circuit.
Furthermore, the clip-breadboard tech-
nique makes it possible to set up any
of the other circuits in short order. END
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A receiver that can

be installed conveniently
i small-fry vehicle—
realtsm beyond

the imagination

By JAMES S. MICHAEL

NE of the most prized posses-
sions a child can have is his
or her own automobile. Un-
fortunately, manufacturers of

these little autos do not provide a line
of accessories such as is available for
dad’s car. To make my little boy’s fire
engine more realistic, 1 installed a
radio. The result of my trials and tribu-
lations is shown on the front cover.

The first step was to see how much
room was available for the installation.
In this and just about all other chil-
dren’s vehicles on the market, there is
ample room for a decent-sized radio. I
decided a 8- or 4-tube circuit would
give the desired results.

After some experimentation I settled
on the simple 4-tube t.r.f. circuit shown
in the schematic. The sensitivity and
selectivity of the receiver are about the
same as in most t.r.f. circuits without an
extra r.f. stage. For my purposes it was
very satisfactory.

The circuit is very flexible and can
be adapted to almost any installation.
Only the usual construction require-
ments need be followed, such as keep-
ing the plate and grid leads separated.

48

1T4 174

TO ANT RF AMPL DET

3v4

PR AMPL /Z=!0

470K

AAA,
WV

e

<0020
TR
3,
LA

.”.

’
=7

K
2'Pm
+L100 6757

+
- afefo—
oo i
»——-{H o
1.5v TO FILS
==GND TO CAR FRAME & CHASSIS

Diagram of Junior’s car radio. Unit is not critical—will stand rough treatment.

I used unshielded antenna and r.f.
coils because they were on hand. But
an improvement could be made by us-
ing shielded or iron-core coils.

The unit is powered by a 67.5-volt B
battery and two flashlight cells, in-
stalled in a separate container. The
radio draws very little current, result-
ing in long battery life.

The r.f. and detector stages (The
1T4 detector circuit is operating with-
out a grid-leak resistor and capacitor
in the grid circuit. The author reports
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satisfactory detection with the circuit
as shown.—Editor) use 1T4’s. A 185
is used as the first audio amplifier. It
drives a 3V4 power amplifier. The
speaker is a 2-inch job small enough to
install in the dashboard and helps along
the realism.

In constructing the unit, one pre-
caution must be observed. Do not use
a s.p.s.t. switch in the common negative
lead to turn the unit on and off. It will
be much cheaper to buy a d.p.s.t. and
use it as shown. Or if you must buy a

RADIO-ELECTRONICS
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The dashboard—3 simple controls.
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new volume control, get one with a
d.p.s.t. switch on the rear. One side of
all the filaments is grounded, and the
negative ends of the batteries are tied
together and grounded. The time con-
stant for the 47,000-ohm resistor and
100-4f capacitor is very long (4-7 sec-
onds). If the single ground lead is
opened to turn the unit off, the 100-uf
capacitor will discharge, following a
path through the 67.5-volt battery, the
1.5-volt cells and all the filaments in
parallel. There is more than enough
charge on this capacitor to burn out
the filaments of all four tubes.

(When interviewed, the author men-
tioned that he deviated somewhat from
conventional circuitry to use compo-
nents that were available in the junk-
box. Although B batteries last for six
months or longer, he agrees that there
are some minor changes that may re-
duce the drain on the batteries and
further prolong their life.

Plate and screen current for the 3V4
can be reduced by inserting a tresistor
of about 500 ohms between the B
minus battery terminal and ground and
returning the bottom end of the volume
control to the battery end of the re-

Parts for Junior's car radio

Resistors: 2—47 000, 1—470,000, |—| megohm, |—
4.7 megohms, |—I0 megohms, I/, watt; I—I megohm,
volume control.

Capacitors: [—220 ppf, 2—.002 pf, 2—.02 uf, 1—.04

uf, 200 volts; 1—100 pf, 100 volts, electrolytic; |—2-
gang 365 ppf, variable.
Micellaneous: 2—I74, {—I155, |—3V4, tubes; |—output

transformer; |—chassis; 4—7-pin sockets; |—2-inch
speaker; i—67.5-volt 8 battery; 2—I[.5-volt cell; |—
d.p.s.t., switch; l—antenna coil; |—r.f. coil; |—auto

antenna; 2-—knobs.

sistor. Select a resistor that provides
3 to 4 volts between the grid and pin
5 of the 3V4. The 47,000-ohm bleeder
resistor can be increased to 200,000
ohms or so to reduce the bleeder cur-
rent. Drain on the A battery can be
reduced by using only pins 5 and 7
of the 3V4.—Editor) END

NOW-THE TRANSISTOR POCKET RADIO
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The transistor portable, predicted by
many as a certain 1955 development, is
now in production. It is a super-
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100 200upt

560n

100-200upt  560n

heterodyne and uses four transistors of
new design plus a diode detector. The
set is only 8 x 5 x 1% inches in dimen-
sions and weighs less than 12 cunces.
Design of such a set is made possible
by new high-performance transistors
developed by Texas Instruments Inc.,
Dallas, Texas. Power is supplied by
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a single 22.5-volt battery, whose life is
naturally expected to be very long.

The little set is made by Regency
(a division of Industrial Development
Engineering Associates) of Indian-
apolis, Ind., and is priced at $49.95.
It is expected to be on the market in
time for the Christmas trade.
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A practical approach to
the understanding of
this popular circust

Getting
[ne

Coathode Follvwer

Straight

By NORMAN H. CROWHURST

HE well-known cathode follower

is a very useful but frequently

misunderstood circuit. The com-

monest misconception concerns its
use to produce a low output impedance.
It is true the follower circuit does pro-
duce a low output impedance, but the
kind of misunderstanding referred to
can be seen in a recent case where the
circuit was used as a buffer stage to
isolate an oscillator tube. The essential
requirements were high stability and
good waveform. The circuit designer
assured me the follower would feed

satisfactorily into a 600-ohm line. I
had my doubts, which proved well
founded.

Let’s not get involved in formulas at
this stage. Other articles on cathode
followers have done a good job of ex-
planation from this approach. Instead,
let’s take a diagram of a cathode fol-
lower and put some figures in. A cath-
ode follower is essentially a tube in
which the plate load is connected be-

=
2V 1 -L—H

—
l 20V :;
- i
Fig. 1—The basic cathode follower.
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tween cathode and ground instead of
its usual place between plate and B plus
(Fig. 1).

Start by assuming that the signal
voltage from grid to cathode is, say, 1
volt. This is the tube’s viewpoint—it
can have no way of knowing what the
voltage is from grid to ground, al-
though we may prefer that starting
point—and it will control the plate-
cathode voltage and current. Suppose
that, with the plate load chosen (con-
nected in the cathode), the tube has a
gain of 20. There will be a signal volt-
age of 20 across the plate load resistor,
in this case from cathode to ground.
We find the grid to ground signal volt-
age by adding these two—21 volts. Not
sure of the phase? Well, a positive
swing of grid-cathode voltage increases
plate current, increasing the drop across
the load to produce a positive swing at
the cathode. So the two are additive.

Thus, 21 volts input, from grid to
ground, will give an output, from cath-
ode to ground, of 20 volts.

What happens when we connect a
600-ohm load (Fig. 2)? Let’s take the
figuring further: Suppose the tube has
an amplification factor of 30, a plate
resistance of 15,000 ohms, and the plate
load resistor is 30,000 ohms. This works
out to give a gain of 20 without feed-
back. To complete the tube values, its
transconductance would be 2,000 mi-
cromhos. KFrom the tube’s viewpoint,
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for signal voltages, its plate load is
effectively 30,000 ohms in parallel with
600 ohms—not much less than 600 ohms.
The gain of this tube with a 600-ohm

. 600

load will be 30 X 15,000 1.2. If the
input is still 21 volts, this voltage will
divide so that the voltage across the
cathode load (11.5) is 1.2 times the
voltage from grid to cathode (9.5).
Connection of the 600-ohm load has
dropped the output voltage from 20 to
11.5.

This drop can be regarded as due
to the effective source impedance of the
cathode follower. As the drop is 20 —
11.5 = 8.5 volts, the effective source
impedance, calculated by ratio with the
load impedance, can be called 600 X

8.5

115 = 440 ohms. The accurate value
of the cathode follower impedance could
be calculated directly from the formula

7. = 4R£ R..

““ " uRL+ R + Ry
Take a look at what has happened to
the grid voltage. Before the 600-ohm

B+
P— _;___

9.5v,

2V 7{' ¢
1LV 30K %600.4

Fig. 2—Circuit addition—600-ohm load.

resistor was connected, the grid to cath-
ode signal voltage was only 1; when
the 600-ohm resistor is connected, this
signal voltage rises to 9.5. Think a
moment and you will realize what the
arithmetic failed to tell us. Do you
know of a tube with 15,000-ohm plate
resistance, 2,000 micromhos transcon-
ductance, that will handle 9.5 volts
signal on its grid—requiring a grid
bias of at least 25 volts? But one to
handle 1 volt would be feasible, wouldn’t
it? So adding the 600-ohm resistor
would obviously produce distortion.

At this stage, many people come up
with the argument: “But what about
the feedback—won’t that take care of
the distortion?” To which we can
imagine our poor little overworked tube
squeaking up: “What feedback?” Look
again. When the tube works into the
changed plate load of 600 ohms, its
gain is knocked down to 1.2. Before the
load was connected, the tube gain was
20, reduced by feedback to 0.95—a
reduction of a little over 26 db; with
the load connected the gain is 1.2,
reduced by feedback to 0.575—a reduec-
tion of a little over 6 db. And a mere
6 db will not do much toward cleaning
up a waveform produced by giving an
input of 9.5 volts to a tube intended to
accept not much more than 1 volt!

All right, someone says, but all you’re
pointing out is that using a low load
on a cathode follower restricts the
signal it can handle. But keep within
a smaller signal and the cathode fol-
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lower will still produce lower distortion
than other circuits, won’t it? To satisfy
you, let’s go into this a bit further.
Suppose we do turn the input down
from 21 volts grid-to-ground to about
2 or 3 volts, so as to keep within the
grid-handling capability of the tube.
Take a look at the tube characteristics
shown at Fig. 3: The load line AB rep-
resents a plate load resistance of 30,000
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Fig. 3—Load lines for cathode follower.

RN

ohms; assuming the circuit in Fig. 4
provides a bias of 2 volts, the load line
CD represents the result of cennecting
600 ohms in parallel by a.c. coupling
through the capacitor. Notice that the
line AB crosses the curves representing
successive grid voltages at uniform in-
tervals, while CD cuts at an angle so
the spacings taper off noticeably at the
bottom end, while the top end extends
into high plate current. This means
serious distortion, even before full grid

B+

Fig. 4—A pracfical cathode fallower.

swing is reached, and with only 6-db
feedback the distortion left will be
much more than is expected of a re-
spectable amplifier.

Otherwise expressed, the feedback has
been “used up” to provide impedance
matching and not enough remains to
take care of distortion or for other
purposes.

Isn’t it surprising how resentful peo-
ple can get when they think an old
favorite is being attacked? So some,

B+

HAAAY

Fig. 5—Cathode follower using pentode.
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to whom the ecathode follower has
seemed to be a valiant knight slaying
all the electronic bugs, take a fighting
stand. When triodes aren’t “good
enough” in other circuits we turn to
better tubes, such as pentodes; pentodes
have been used successfully as cathode
followers, the circuit of Fig. 5 being
typical. Doesn’t this arrangement enable
low distortion to be obtained into a low
load value, since pentodes “like” work-
ing into low impedances better than
triodes?

It’s not as easy as that. Continuing
with the example figures used: With
a triode, reduction of the plate load
from 30,000 to 600 ohms—=a ratio of
50:1—only reduced the gain from 20
to 1.2 because of the triode’s relatively
low plate resistance. But because of
the very high plate resistance of a
pentode, the corresponding reduction
would be almost in the same ratio as
the change in plate load resistance.
Even if the pentode had a high gain to
start with, loading it down with 600
ohms would reduce the gain as with
the triode, so again the effect of feed-
back in cleaning up waveform would
be negligible. In the end, the pentode
does no better under these conditions
than the same tube used as a triode.

Now don’t start throwing out cathode
followers everywhere. Let’s get things
really straight by recounting what they
can do: It is true that they reduce out-
put source impedance. Their limitation
is that this feature must not be imposed
upon by assuming that we can go ahead
and use a load impedance much lower
than the regular load impedance for
the tube used. If we try that, we run
into trouble.

RADIO

Another good use for cathode fol-
lowers is to obtain a very high input
impedance. This they also do very well,
provided the plate load (connected in
the cathode) is kept high enough to
preserve the normal gain of the tube.

Now let’s look around to see how
all this affects the circuits commonly
used. Probably the most frequent every-
day application of the cathode follower
is in the output of preamplifiers to pro-
vide a low source impedance suitable
for line-impedance connection between
the preamplifier and the main amplifier.
But before throwing that poorly oper-
ating preamplifier out, check what the
main amplifier input impedance does
to it. If it has a line-to-grid trans-
former, the cathode follower is un-
doubtedly being loaded down too much,
and distortion occurs. If the main ampli-
fier is arranged for input direct to grid,
the cathode follower will be quite happy,
and its low impedance will give the
advantage of line impedance coupling
between amplifiers, i.e. freedom from
loss of *“highs” and from “static”
pickup.

Summarizing the foregoing further,
the right answer works out this way:
if the main amplifier uses transformer
input, either for phase splitting or to
save gain or both, then the preamplifier
output should be properly matched
down through a transformer, whether
plate or cathode coupled. On the other
hand, if the input end of the amplifier
is all resistance-loaded, with nice high-
value resistors, the cathode follower
direct is O.K. in the preamplifier output.

So take another look at those ecircuits:
you may rid yourself of an unsuspected
source of distortion. END

PHILCO’S NEW EASILY INSTALLED ADAPTER

i At

U.hf. Tuner-Adapter has been announced by Philco (see photo). The unit con-

sists of a u.h.f. tuner, adapter cahles and plugs, a planetary tuner driving assembly

and mounting hardware. A feature of the adapter is that it can be installed with-
out removing the chassis or cabinet back.
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NOVEL
HIGH-

VOLTAGE
SUPPLY

HE design and construction of

high-voltage, low-current power

supplies for portable photoflash

units, G-M counters, breakdown
and insulation testers, meggers, and
similar devices poses a number of prob-
lems to the engineer and constructor.
The usual solution is to use high-voltage
B batteries, r.f. power supplies, hand-
cranked generators, or vibrator-type
supplies operated from a storage bat-
tery. In each of these cases, the supply
is bulky, heavy, and inefficient.

This newly developed vibrator con-
verter is designed to be used as the
basic component of compact, light-
weight, and efficient high-voltage, low-
current power supplies. Basically, the
unit consists of an efficient step-up
transformer with a built-in vibrator.
Current flowing in the transformer pri-
mary provides the magnetism to oper-
ate the vibrator. The secondary output
is a series of high-voltage pulses which
may be rectified and filtered to provide
a constant d.c. voltage. The output can
be varied between 500 and 6,000 volts
by connecting suitable shunt resistors
across the load.

Input voltage is 1.5 to 6 volts d.c. or
60-cycle a.c. at about 300 ma. Standard
size-D flashlight cells operate the con-
verter nicely. Cells designed for photo-
flash service are recommended because
of their reserve capacity.

For reliable vibrator operation spring
brass is used on the vibrating reeds to
provide low-resistance paths. A double
leaf-spring arrangement is used to
make the contacts self-cleaning. A
silver-tungsten alloy is used for the
contacts. This produces low-resistance
contacts with high resistance to weld-
ing and tarnishing. -

The circuit and constants

A typical experimental supply de-
livering up to 6,000 volts d.c. is shown
in the photo and in Fig. 1. The rectifier

*Precise Measurements Co., Brooklyn, N.Y.
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The novel high-
voltage‘supply in

By HAROLD PALILATZ*

is a subminiature 5642. Other recom-
mended types are the 1X2-A, 1B3-GT,
1654 and 2X2-A. The latter should be
used when power rather than physical
dimensions is the determining factor.
High-voltage selenium rectifiers may be
used when filament connections become
complex as in voltage doublers and
bridge circuits. Selenium rectifiers for
this service should have an inverse rat-
ing of at least 10 kv. The CK5517 cold-
cathode gas-filled rectifier tube is usable
but requires careful circuit design for
reliable results.

For most applications, a .005-uf
6,000-volt filter capacitor will do. Elec-
tronic photoflash units require much
larger capacitors. Suggested values are
2 to 40 uf with voltage ratings up to
4 kv. Charging time depends on the size
of the capacitor, the final voltage, the
primary voltage and current, and the
type of rectifier. An 8-uf capacitor can
be charged to 1,000 volts in about 15
seconds using a 2X2-A rectifier and 2.5
volts a.c. on the primary. Charging
time with d.c. input is about the same
if the battery resistance is low. Fig. 2
shows how the output of the supply in
Fig. 1 varies with load resistance and
current.

Vibrator hash can be reduced by con-
necting a buffer capacitor directly
across the high-voltage (a.c.) output of
the vibrator-converter transformer. The
capacitor value depends on the circuit
used. About .005 uf is a good starting
point. A buffer that is too large re-
duces the output voltage.

Voltage-regulator circuits

Various circuits have been used with
the supply to stabilize its output volt-
age. Fig. 3-a shows the circuit for 500
volts output. The regulator consists of
a fairly heavy filter capacitor and nine
series-connected NE-2 neon lamps
shunted across the output. No-load
stability is better than 29%. When using
a 2X2-A rectifier and 2.5 volts, 60-cycle
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Fig. 1.

a.c. input, output regulation was better
than 4% with a load ranging from 0 to
250 ua. We haven’t tried the neon-lamp
regulator above 500 volts but we feel
that it will work up to several thousand
volts if enough lamps are used in series.
Intermediate voltages can be tapped off.

Fig. 3-b is the circuit that we use for
high voltages. A capacitor and a
CK5517 rectifier are paralleled across
the output of the supply. At 2,300 volts
output, the regulation is 6% with cur-
rent drains up to 40 ua. Note that the
tube must be connected with its cathode
going to the positive side of the supply
and its plate to the negative. If the
tube is reversed it operates as a relax-
ation oscillator and the voltage drops
to a low value.

The vibrator unit was one specially
developed for the application (Precise
Measurements model 5-MVT). Readers
who wish to construct their own supply
along the lines of the 5-MVT vibrator
converter may also try a model aireraft
ignition coil as the transformer, with
parts from a doorbell or buzzer as the
vibrator. Experimenting and careful
adjustment may be necessary because it
is unlikely that the vibrator will match
the coil closely enough for high efficien-
cy. It may also be necessary to raise
the battery voltage to 4.5 or 6. END

&
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Fig. 1—Typical high-voltage supply.
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Fig. 3-a—A neon voltage regulator.
Fig. 3-b—Regulator for high voltage.
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HILE self-educating myself

in TV, [ accumulated a rath-

er large collection of *dogs”

—receivers bought for train-
ing purposes only. As time passed
and it became mcre and more evident
that these 10-inch sets would never be
worth repairing, I salvaged what I
could, and threw the rest away—except
a certain RCA which I converted into
about as handy a gadget as a TV stu-
dent could own. It later became a valu-
able piece of service equipment.

In the course of time this old RCA
10-incher has been pretty well bread-
boarded (see photo). It’s mounted on a
low (24-inch) table. The chassis is stood
up on end and bolted through into the
table top. The C-R tube is mounted in
a wooden rack alongside. All vital parts
not easily accessible have been brcught
out and draped arcund the chassis edges
in various panels, sets of tie-points, ete.
Together with a few patch cords made
up from 300-ohm line, some of them
broken with decoupling capacitors, the
old chassis has become the dandiest lit-
tle dynamic substitution box & man
could want.

With a piece of gear like this it's easy
to quickly and accurately double-check
the occasional picture tube which is ap-
parently kaput, but where some shadow
of doubt still exists. Just roll the box
up to the back of the customer’s set,
plug the C-R tube socket of the former
into the C-R tube base of the latter, or
vice versa if the situation calls fer it.
It takes practice. If you are worried
about blowing anvthing up—which is
possible, especially where a.c.-d.c. sets
are involved, insert %4-amp 3AG instru-
ment fuses in the patch cords.

DECEMBER, 1954

Substitution chassis
supplies signals and
voltages for checking
television receivers.

To cite another use, a sure method of
checking a suspected video amplifier is
by cutting it loose from its detector load
resistor and patching in the know-to-
be-good video amplifier in your dynamie
box. Or vice versa if vour angle of at-
tack calls for it.

Need 10 kv to supply another set
vou’re checking, or to flash out a short
in a C-R tube? Fire up the substitution
box. Running down a toughie in the
horizontal oscillator circuit? Just drive
the suspected output stage with the
15,750-cycle sawtooth from yaur substi-
tution box and narrow things down in
a hurry. Or vice versa, again. You take
it from here.

A chassis like mine is an absolute
necessity when the TV student getting
his experience at home arrives at the
“scope stage.” A scope is a fearful piece
of machinery for a student working all
by his lonesome; it’s only human to
dodge the issue as long as possible.
That’s exactly what I did, until I ran
into a really rough case of sync separa-
tor trouble—and no amount of static
checking did me the slightest good. It
was a job for a scope and nothing else.
However when I finally got mine into
working condition, I couldn’t tell wheth-
er those patterns were right, wrong,
upside-down, or hind-side-to. Sure, I'd
done some practicing with that scope,
observing patterns of sets in good work-
ing order, but there are quite a few
patterns, and I don’t have a photo-
graphic memory. That’s when I “in-
vented” my dynamic substitution box.

It gave me a standard of compari-
son. The instant I got lost in checking
a defective set with the scope, or the
instant I wasn’t sure whether this pat-
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DYNAMIC
TV CHECKER

By I1. A. HIGHSTONE

tern or that one was good or bad, I
could pretty well get an answer by
checking a similar part or stage in my
box. It’s lot like having a TV shark at
your elbow all the time, to straighten
things out when required.

Similarly, for the student sweating
it out all alone, a chassis like this pro-
vides the easy way to get a working
knowledge of sweep and signal genera-
tors in general. Learning this angle is
a rough business; merely setting things
up properly is a headachy assignment
for the solitary novice. The lessons must
be rigged so that he learns to walk be-
fore he tries to run—and a bread-
boarded TV set is just what he needs.
You work out on simple things first:
an i.f. stage screwed out of alignment
and restored; ditto for an adjacent-
channel trap, then sound pickup, sound
trap, and so on. Try to take notes on
symptoms; it might save you hours
later on in beating some job in the
“stinker” category.

The usefulness of this kind of dy-
namic substitution box extends in a
great many directions for both student
and service technician. The moment a
meter is suspected of having gone hay-
wire, or whenever the scope seems to
be acting abnormally, if what I get
through a probe doesn’t seem to make
sense, I can settle all suspicions within
60 seconds. If for instance, my grid-dip
oscillator persists in acting half-witted
when I try it out on the box, the answer
is obvious. Equally obvious is the an-
swer when a crystal probe behaves
normally in the box but plays dead
when applied to the customer’s set.

Then there are the instances when
resort to the substitution box quickly
shows I’m the one who’s acting half-
witted. I recall in particular when—
after a particularly long day—the sub-
stitution box informed me the reason
there was no plate voltage where I knew
there was plate voltage lay in the fact
that the range switch on the v.t.v.m.
was in the wrong position! And had
been there for about fifteen minutes!

As a final, parting shot of sage ad-
vice, I will tell you what I do in a case
like this. I forthwith close up shop, go
home, and spend the rest of the evening
watching the rasslers and the Westerns.
If anyone has a better prescription I
will be pleased to hear from him. END
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Fig. 1—Evolution of the microammeter.
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TRANSISTORIZED VOLTMETER

Operating from a single cell,

instrument has an input

resistance of a v.t. v.m

By RUFUS P. TURNER

IGH values of current ampli-
fication are obtained in the
grounded-emitter junction tran-
sistor circuit by using the base

as the input electrode. A small change
in base current produces a rather large
change in colleetor current.

Such base-to-collector current ampli-
fication is designated by the Greek
B (beta), and in commercial tran-
sistors has a value many times higher
than the familiar emitter-to-collector

amplification « (alpha). g is equal
approximately to «/(l-a). From this
relationship, we see how a junction

transistor having an alpha of only 0.909
can give current amplification of 10 in
the grounded-emitter circuit. It is clear
also that junction transistors with the
highest alphas, approaching 1, also
show the highest betas.

High-beta performance permits oper-
ating the grounded-emitter circuit as
a d.c. amplifier with low power drain.
The amplifier has a current gain of 10
when alpha is 0.909 and can have a
gain of approximately 100 when alpha
is very slightly greater than 0.99. Tak-
ing advantage of this gain, a d.c. milli-
ammeter in the collector circuit will
respond to microamperes applied to the
base-input circuit.

Fig. 1-a shows such a simple amplifier
type microammeter. Input current of
100 microamperes will deflect the 0-1
d.c. milliammeter to full scale. For
simplicity, zero-setting circuits for
bucking the static collector current out
of the meter have been omitted from
each circuit in Fig. 1. In Fig. 1-b, a
second common-emitter amplifier stage
has been added in cascade for 10-micro-
ampere operation of the meter. Note
that transistor V2 has been “turned
over” so that current flows through its
base in the correct direction to increase
collector current. The collector current
of transistor V1 flows directly through
the base-emitter input circuit of V2, so
no load resistors are required and inter-
stage impedance-matching problems dis-
appear. Inasmuch as current from both
batteries flows in the same direction
through lead X, a single battery may
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be inserted in this lead to supply both
transistor stages. This has been done
in the final circuit shown in the Fig.
1-¢ diagram.

It is entirely possible to use low-
priced junetion transistors, such as the
CK722, in this d.c. amplifier cireuit.
However, for a total current gain of
100, the transistors would have to be
selected for a minimum alpha of 0.909
each. There is gain to spare when
using a combination of one CK722 and
one higher-alpha unit, such as the
CK721, in cascade. This combination
requires no special picking of tran-
sistors.

An interesting and useful application
of the transistorized microammeter is
as the basis of an electronic d.c. volt-
meter—the transistor equivalent of the
v.t.v.m.—by adding suitable multiplier
resistors to the input of the d.c. am-
plifier circuit. Since the two junction
transistors require only about 2 ma
from a 1.5-volt cell for complete cir-
cuit operation, the result is a com-
pletely portable electronic voltmeter
having operating economy not obtain-
able with conventional battery-operated
v.t.v.m.’s.

A 0-10 d.c. microammeter has been
shown before as the basis of a d.c. volt-
meter having 100,000 ohms-per-volt
sensitivity. A 10-microampere d.c.
meter is expensive, however, and not
obtainable except on special order. The
transistorized d.c. amplifier permits use
of the more rugged, inexpensive, and
readily obtainable 0-1 d.c. milliammeter.

To readers who compare a sensitivity
of 100,000 ohms per volt unfavorably
with the input resistance of the conven-
tional v.t.v.m., we would like to point
out that the 100-volt range has an in-
put resistance equal to that of many
v.t.v.m.’s, and on all higher ranges the
transistor voltmeter has a higher input
resistance than the v.t.v.m.!

4nstrument circuit

The complete circuit of the transis-
torized electronic voltmeter is shown in

1*New Volt-Ohm Microammeter” Rabpio-ELEC-
TRONICS, Sept., 1953, page 80.

RADIO-ELECTRONICS


www.americanradiohistory.com

Fig. 2. To the simple two-stage tran-
sistor microammeter circuit of Fig. 1-¢
have been added the input multiplier
resistors (R1 to R6) and the zero-set-
ting meter circuit (R7 to R10). The
zero-setting circuit is of the four-arm-
bridge type common in v.t.v.m.’s.

Resistors R1 to R6 must be selected
to the exact specified values. The 50-
megohm value required for the 500-volt
range is obtained by series-connecting
one 10- and two 20-megohm resistors.
For highest accuracy on the 1-volt
range, the input resistance of the CK722
(approximately 2,000 ohms) should be
subtracted from the normal 100,000-ohm
value of R1, making it 98,000 ohms. If
this is not done, the 1-volt range will
read 2% low. To check the input resist-
ance of the first transistor in the com-
plete circuit, feed in an input current
of 10 microamperes and measure the
voltage drop between base and emitter.
Determine the resistance by dividing
the voltage by .00001.

On all but the last range, the 0-1
scale of the milliammeter can be used
by merely adding zeros mentally where
necessary. The author found the 1-,
10-, 100- and 500-volt ranges suitable
for his purposes. Other ranges may be
included if those shown are undesirable.
The table shows multiplier resistor
values for common voltage ranges other
than those shown in Fig. 2.

ADDITIONAL VOLTAGE RANGES ‘
Multiplier
Range Resistance
{volts) (megohms)
25 0.25
3 0.3
5 0.5
7.5 0.75
15 1.5
25 2.5
50 5.0
250 25
300 30
750 75
1,000 100

One pole of the range selector switch
disconnects the battery. For protection
of the instrument, the oFF position is
placed after the highest voltage range.

Phone jack J1 is provided for the
“high” d.c. input lead which in this
circuit is connected to the negative pole
of the voltage source under test. A

Fig. 2—The transistorized voltmeter.

conventional shielded input lead and
probe are advantageous when working
around strong fields. The “low” (posi-
tive) lead is connected to pin jack J2.

The CALIBRATION control R8 permits
the instrument to be standardized ini-
tially and provides for its periodic
recalibration. This control has a slotted
shaft for screwdriver adjustment and
is mounted inside the instrument case
for protection from disturbance.

Adjusting the ZERO ADJUST rheostat
R7 allows the meter to be set to zero
against the effects of steady collector
current through both transistors. Static
collector current in the CK722 is am-
plified and increases the statie collector
current of the CK721.

Construction

Being a straight d.c. instrument, the
problems of stray coupling and fre-
quency dependence are absent. The
model shown in the photos is built in
an aluminum utility box & inches high,
4 inches wide, and 5 inches deep.

The two transistors and components
R8, R9, and R10 are mounted on a 134
x 4%-inch bakelite board attached to
an inner wall of the case with long 6-32
screws. Transistor and resistor leads
are pulled through small holes in the
board and connections are made under-
neath.

Resistors R1 to R6 are soldered di-
rectly to the range switch. The flash-
light cell is held to an inner wall by a
curved bracket which does not appear
in the photo.

Leads from the meter, battery, zero-
set rheostat and battery section of the
range switch are cabled together and
run to the component board, underneath
which connections are made.

The instrument can be built much
smaller than shown here. Smaller meter,
components, battery and case are en-
tirely feasible.

Initial adjustment

After the wiring has been inspected,
make the initial adjustment in the fol-
lowing manner: 1. Set the range switch
to the 10-volt position, and set R8 about
halfway between its minimum and max-
imum rotations. 2. Zero the meter by
adjusting R7. 3. Apply an accurately
known 10-volt d.c. potential tothe input
terminals. 4. Adjust R8 for exact full-
scale deflection of the meter. 5. Remove
the voltage. If the meter does not read

Instrument has high input resistance.
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exactly zero, reset by adjusting RT.
6. Reapply the voltage and readjust RS,
if necessary, for full-scale reading.
7. Repeat steps 4, 5 and 6 until the
nieter reads full scale when the voltage
is applied and falls back to zero when
the voltage is removed.

Even when substituting transistors,
the author found the circuit response
surprisingly close to true linearity. This
had made it possible to obtain good
accuracy with the regular meter scale.
Such operation was not anticipated,
since we expected alpha and beta would
vary greatly with input current. How-
ever, where highest possible accuracy
must be insured, the builder should
calibrate as many scale points as pos-
sible during the initial adjustment.
Suggested points would be 1-volt apart
from 1 to 10 volts. They should be
checked after completing the full-scale
adjustment. If the calibration then did
not follow the milliammeter scale, a
special meter card might be drawn or
a calibration chart prepared.

Performance

The transistorized electronic volt-
meter will give a good account of itself
as a completely portable instrument
having high input impedance and excel-
lent economy of operation.

It can be used in place of the v.t.v.m.,
which it usually will supplement, espe-
cially in tests involving voltages which
can be read on the 100-volt and higher
ranges. The input resistance on these
ranges equals or betters that of the
tube type d.c. instrument.

Parts for electronic voltmeter

2—500 ohms, 1—100,000 ohms {see text), |—! meg-
ohm, 2—I0 meqohms 2—20 megohms, '/z watt, re-
s;stors 1—2,000 ohms,1—10,000 ohms, po*enhomefers
wirewound or Ohmite AB composmon 1—0-1 d.c.
milliammeter; |—phone jack; [—pin |ack I—[.5-volt
flashlight ceII |—2-pole 5-position single-gang
rotary selector switch; 1.—CK721; 1—CK722; |—
cabinet; |—mounting board.

All operating power is furnished by
a 1.5-volt cell. Total current drain, at
full deflection of the milliammeter, is
approximately 2 ma. A jumbo-size flash-
light cell will give long life even when
the instrument is accidentally left run-
ning. A penlight cell will give some-
what shorter service, while a mercury
cell will very nearly give its shelf life
of several years continuous operation.
Operation is instantaneous, without
warmup periods, as a result of battery
and transistor operation.

With good transistors, zero-setting
drift is negligible except during wide
changes of temperature—the static col-
lector current increases rather severely
with temperature. However, the author
finds that resetting zero compensates
for this drift. The instrument was kept
in continuous operation for 5 hours at
a controlled temperature of 30° C with
no zero drift.

Other operational features, such as
current, resistance, and a.c. voltage
ranges, may be added in the conven-
tional manner, borrowing from v.t.v.m.
techniques. END
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Front and rear views of the capacitor
tester and electrolytic film former.

AVING a continuously variable
power supply, this tester per-

mits application of the proper

d.c. voltages for forming elec-
trolytic capacitors—the leakage current
being read on a meter—and testing
paper and mica capacitors for opens,
shorts, leakage by neon tube indication.
The power supply consists of a grid-
controlled rectifier using a 6V6 (6L6,
6F6, 42) with 500-600 volts a.c. on the
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The dual-feature capacitor tester.
Capacitor in dotted lines is optional.

plate, supplied by a standard power
transformer (center tap not used).

A 1,000-ohm resistor and 0.5-uf paper
capacitor provide ample filtering. The
resistor also serves as a protective de-
vice if the grid bias is removed or the
test terminals shorted. An additional
0.5-uf input filter capacitor will boost
the output d.c. voltage by approximately
50, if necessary.

The high-resistance bleeder is in-
cluded as a protection against shock.
A lower value of bleeder resistance
might be used if it does seriously reduce
the d.c. output voltage.
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DUAL-FEATURE
CAPACITOR TESTER

The potentiometer controlling the grid
bias on the tube is calibrated in d.c.
output volts with a high-resistance volt-
meter at the output filter capacitor.

Forming electrolytics

It is good practice to form electro-
lytiecs before connecting them into a
circuit. 1 use the tester for forming
them directly in sets that have been
brought in for repairs and have been
idle for any length of time. This is
done before plugging in the set after
preliminary tests for shorts. (The cur-
rent indicated on the meter might not,
in this case, be the true leakage current,
depending on the presence of bleeders
or voltage dividers.)

This practice has undoubtedly pre-
served or lengthened the life of rec-
tifiers, especially directly heated ones,
by not exposing them to heavy initial
surge currents.

For proper forming, gradually in-
crease the d.c. voltage across the elec-
trolytic up to the specified working
voltage. For best results the leakage
(forming) current should not exceed
10-20 ma during any period in the
forming process.

The meter indicating the leakage cur-
rent has two ranges, 0-10 and 0-100
ma. Always use the 100-ma range first.
After the leakage current has dropped
to a value lower than 10 ma, switch the
meter to the lower range for a more
accurate reading.

A maximum value of 0.25 to 0.5 ma
per microfarad can be considered nor-
mal for a good, fully formed electro-
lytic capacitor.

Should the forming current increase

instead of decrease at a forming voltage

much less than the working voltage,
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This leakage tester also

Jforms your electrolytics

By DANIEL NOF

the film is breaking down and cannot
be properly formed. Such electrolytics
may—after a new forming attempt at
a lower voltage—still be used in low-
voltage circuits and should be plainly
marked as such. It will generally be
found that due to the thinner film
formed at a lower voltage, the capac-
itance has increased.

Since a very low leakage current dur-
ing the forming process might be due to
a dried-out electrolytic that has lost
most of its capacitance, the formed
electrolytic should be measured for
capacitance or its action observed in
an actual circuit before grading it as
good.

Due to rather poor power-supply
regulation the tester has an interesting
semiautomatic feature, which makes it
unnecessary to increase the voltage
manually during the forming process.

The initial heavy leakage current
causes most of the voltage to be dropped
in the tube and filter resistor. The
voltage increases automatically—due to
voltage division action—to the preset
value as the leakage resistance increases
while the electrolytic is being formed.
The forming d.c. voltage can thus
usually be preset to the full value.

As the supply will not deliver more
than about 20 ma—or may be adjusted
by using higher values for the filter
(protecting) resistor—no damage will
be caused to the supply or to the elec-
trolytic to be formed.

The following procedure should be
used for forming electrolytics:

1. Set FUNCTION switch to DISCHARGE
position.

2. Set the forming voltage on the
VOLTAGE SELECTOR to the desired value
(relying on the semiautomatic feature

RADIO.ELECTRONICS
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of the supply) or start with a low volt-
age and gradually increase manually.

3. Make sure meter is in the 0-100-
ma position.

4. Connect electrolytic to TEST ter-
minals, observing polarity.

5. Turn power on.

6. After leakage current has dropped
below 10 ma, switch meter to the 0-10-
ma range for more accurate reading.

7. Increase forming voltage if neces-
sary, always watching meter. Should
current begin to increase after applica-
tion of higher voltage, the film is break-
ing down and the electrolytic cannot be
properly formed to normal working
voltage. Try to re-form with lower
voltage and use in low-voltage circuit.

8. After forming is complete (leak-
age current steady at 0.25 to 0.5 ma
per microfarad as maximum), dis-
charge electrolytic through resistor by
switching to DISCHARGE.

Do not switch power off before dis-
connecting or discharging the electro-
lytic, as the discharge current through
the bleeder deflects meter backward and
may damage it.

Capacitor tests

Leakage in paper and mica capacitors
is a constant source of trouble in coup-
ling and high-resistance decoupling cir-
cuits. It is important to determine the
permissible amount of leakage before
connecting a capacitor into a circuit.

The capacitor to be tested is connected
by turning the FUNCTION switch to the
paper-mica position. This activates the
neon-tube relaxation oscillator circuit
and puts the leakage resistance of the
capacitor under test in place of the
series resistor.

Flashes in the neon tube indicate the
leakage resistance, the approximate
value being found by connecting—for
comparison—resistors of 30-200 meg-
ohms into the test terminals. A con-
tinuous glow indicates a shorted capac-
itor; rapid flashes, heavy leakage.

Glow on both electrodes of the neon
tube indicates that the capacitor is not
open. With no glow on the electrodes
or with a very weak glow even with
comparatively high voltage, the capac-
itor is open.

Parts for capacitor tester

1—100,000 ohms, !, watt, resistor; 1.—22,000 ohms,
1—470,000 ohms, | watt, resistors; 1-—10,000 ohms,
2 watts, resistor; |—I1,000 ohms, 5 watts, resistor;
|—shunt ~resistor (for 109-ma meter range); 1—2-
megohm potentiometer (with on-off switch): 1—0.1
uf, paper, capacitor; |—(.5 pf, 600 volts, capacitor;

I—meter, 0-10 ma d.c.; I—neon lamp; |—éVé (or
simitar) tube; |—s.p.d.t. switch; |—2-pole 4-position
rotary switch; I—pilot light lamp and assembly; |—
power transformer, 500-600 volts @ 40 ma, 6.3 voits
@ 2 amps; |l—tube socket; 2—test terminals; i—
chassis and front panel; |—power cord.

Increase the a.c. voltage enough,
approximately 120-150 volts, to ignite
the neon tube, but not exceeding the
working voltage of the capacitor.

No constructional details are given—
the instrument is simple and layout and
values are not critical. The only point
to observe is to keep the test terminals
as far apart as possible, as the tester
is very sensitive to leakage. END
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TRACER PROBE

Rl Fl
By JOHN

ERE is a useful and compact signal
tracer that can be constructed for
less than $5. It may be carried in your
pocket or in a small toolbox. Its con-
struction is shown in Figs. 1 and 2.
This unit works on either a.f. or r.f.
When in use on a.f., the reactance of
the r.f. choke is negligible, so R1
becomes the load. With r.f. applied, the
choke becomes the load, with R1 being
bypassed, as shown in the schematic.
A 1N66 germanium diode is used as
a detector.

A plastic cigarette case houses the
unit. Assemble all the components,
except the test probes, outside of the
case, using just their own leads for
support. Then bring the probe and
ground leads through the top cover of
the case, and solder them in place. Now
slide the assembled unit into the case,
and bring the jack out through the hole
at the bottom. You can make these
holes with ease using the heated tip
of a large nail. Have the openings on
the top cover large enough to allow
sliding the cover off along the wires
for possible repairs.

To use, connect the ground clip to
the ground side of the receiver, or the
chassis on a.c.-d.c. sets. Plug in a pair

; R2
05

AF-RF SIG INPUT

AF QUTPUT

3

Fig. 1—Sche-
matic of the com-
pact a.f. - r.f.

PLASTIC CIGARETTE CASE ~—s,
tracer probe.

(oo
{
&
INGS.»!

GROUND

ST

Much value in little space

A. IRWIN

of high-impedance phones or feed the
probe’s output into an audio amplifier.
With the receiver tuned to a local
station, start at the antenna and pick
up the r.f. signal. Then move on to
the r.f. amplifier tube (if any) or the
i.f. converter. Touch the grid lug and
then the plate lug. Do this to each tube
in the following order: the i.f. amplifier,
second detector, a.f. amplifier, and the
power amplifier (output tube). Never
apply the probe to the rectifier tube!

Wherever the signal is not heard, you
will know that the trouble is in that
particular section of the receiver. If
the signal is traced from the antenna to
the output tube without losing it, check
the speaker transformer for a defective
winding.

The probe will not show the exact
nature of the trouble, but will narrow
it down for easier servicing. Then you
can use your meter in that particular
section for locating the defective com-
ponent.

The components used in the tracer
probe are not critical in value, but they
should approximate those shown in the
schematic. Since the probe will be ap-
plied to the plates of tubes the .05-
uf blocking capacitor should have a
voltage rating of about 600. This is
especially true when the probe is used
to trace the horizontal and vertical
sweep voltages in a television receiver.
In some sets the boost voltage is used
as the plate supply of some vertical and
horizontal circuits, and it often exceeds
500 volts. END
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Fig. 2—Physical layout of components.
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Simple junkbox

1ustrument makes

fi//e resonace indicator

GRID-DIP ADAPTER WITHOUT 'TUBES

By ROBERT H. MITCHELL

Adapter shape makes for easy handling.

HAVE wanted a grid-dip oscillator
for several years. Like a lot of other
hams, I didn’t feel like spending the
cash to buy one or expending the
effort necessary to build one. Besides,
I had a friend who had a grid-dipper
that he was willing to part with for a
few hours occasionally. Unfortunately
one Sunday morning I had to measure
the resonant frequency of an induec-
tance-loaded vertical antenna, and
neither the friend nor his grid-dipper

DISC CERAMIC
—
] e
RF INPUT FROM SIG GEN _)|—1 IN34 Lt
© 1% f l CATH
Hﬂ R 008
680n

L1-10T N°22 ENAM SPACED TO OCCUPY 1" ON
1-1/4"DIA PLUG-IN COIL FORM

Schematic of the grid-dip adapter.

was available. Then and there I decided
to build my own.

Perusing magazines of the past sev-
eral years, trying to determine just
which instrument could be built most
easily from the junkbox, I came across
an article on a tubeless grid-dip adapter
which had been designed and sold by
a company which had since gone out
of business (McMurdo Silver). This in-
teresting gadget, when inserted between
a signal generator and a tuned circuit,
indicated the resonant frequency of the
circuit by the drop in output when the
signal generator was tuned to that fre-
quency. It looked simple and efficient,
and I had a signal generator and enough
parts in the junkbox for the adapter.

Having no spare 0—1 milliammeter,
I used the 0—1-ma range of my multi-
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meter as a resonance indicator. The
original instrument had two separate
components, a coupling head and an
indicator. I combined everything but
the meter into the coupling head. The
resulting circuit is shown in the dia-
gram. A piece of 1 x 2 x T-inch wood
formed a handle and a mounting plat-
form for the components, as shown in
the photo. The coil socket was mounted
on a piece of 2 x 3-inch aluminum which
was bent into an L 2 x 2 inches, with a
1-inch upright. The jack was mounted
on a smaller aluminum L. A 4-foot
length of RG-59/U coaxial cable was
used to connect the adapter to the
signal generator. The coil consists of
10 turns of No. 22 enameled wire spaced
to cover 1 inch on a 1%-inch diameter
plug-in coil form. This permits opera-
tion in the range from approximately
5 to 40 me. Total construction time was
less than two hours, and most of that
was spent in ecarving out the handle.

I plugged the multimeter leads into
the jack, hooked the RG-59/U to the
signal generator and started measuring
resonant frequencies. Results were ex-
tremely disappointing. The meter in-
dicated a moderate amount of output
on the lower frequency ranges of the
signal generator, but scarcely moved
off the zero position when it was set
above the broadcast band. This resulted
in a frantic check of the wiring, sub-
stitution of a new 1N34 and several
coil rewindings. I found the optimum
value of R, for maximum meter read-
ing, lay between 600 and 1,000 ohms.
That appeared to be the only change
that could be made to improve the
performance of the gadget. After con-
siderable thought, the obvious became
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apparent. The signal generator simply
lacked enough output on the higher
ranges to drive the adapter.

My signal generator was constructed
from an Eico kit, output being taken
through a capacitor and isolating resis-
tor. When a jumper was placed across
the isolating resistor, the output in-
creased enough to drive the grid-dip
adapter on all ranges, and I was in
business. Shorting the isolating resistor
resulted in some “pulling” of the signal
generator when approaching resonance
with a tuned circuit. However, the
signal generator frequency is checked
with a receiver and this is not a serious
problem.

The adapter has several uses other
than as a resonance indicator. One of
the most interesting is checking receiver
oscillator frequencies. To do this, plug
headphones into the jack, couple the
coil loosely to the receiver oscillator
and tune the signal generator until a
squeal is heard in the phones. This has
helped me in the alignment of several
receivers in which the oscillators were
considerably off frequency.

The ham doesn’t need a commercial
signal generator to drive this adapter.
The station v.f.o. is an excellent signal
generator.

After using the circuit for a while,
it became apparent that a similar cir-
cuit could be used as a tubeless grid-dip
adapter with a vacuum-tube voltmeter
and a diode probe. All the components
in the circuit other than the coil can
be omitted. Connect the diode probe
across the coil and resonance will be
indicated by the drop in signal gener-
ator output at resonance. I have tried
this circuit and found it effective. END

RADIO-ELECTRONICS
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"TRANSISTOR

OVERTONE

GENERATOR

Point-contact unit makes
excellent high- fregzze/zcy

gerzemtor

By I. QUEEN

Note special mounting of the transistor.

HE April, 1954, issue of RADIO-

ELECTRONICS carried an article on

a subharmonic generator which

used a CK722 junction transistor
to produce low-frequency signals from
high-frequency crystals. For instance,
a 400-ke crystal acted just like a 100-
ke crystal—signals could be heard at
100, 200 and 300 ke, etc. By properly
retuning the cirenit the 400-ke crystal
can be made to behave like a crystal
ground for 80 ke, 133 ke, or any other
desired subharmcnie. Here is a new
circuit that does just the opposite: it
generates high frequencies from rela-
tively low crystal frequencies. A point-
contact transistor of the 2N33 type is
used.

The ecircuit of the new overtone gen-
eratpr is shown. Coil L is tuned to the
desired overtone (or multiple) of the
crystal frequency. It is nmot tuned to
the fundamental frequency. For high-
frequency operation near 16 mec, L can
be wound on a small slug-tuned ceramic
coil form. The instrument shown here
uses a CTC coil form, type LS5, 3% inch
in diameter. It was wound with 23
turns of No. 22 enameled wire. The
winding length is about % inch.

A 3575-ke crystal generated an over-
tone of about 18 me. A 3552-ke erystal
was heard near 17.9 me. Both of these
are fifth overtones, that is, freqnencies
five times that of the fundamental. A
4900-ke crystal was heard near 15 me,
the third overtone. These are all ordi-
nary crystals, not special units treated
for overtone circuits. All crystals (with
third or fifth overtones near 15 mc)
that were tried worked perfectly. In
each case the slug may be tuned for
maximum output and most stable sig-
nal. Tuning is not at all eritical.

Note the difference between a har-
monic and an overtone. In the overtone
circuit, the 3575-ke crystal actually
oscillates at 18 me. There are no inter-
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mediate signals near 3.5, 7 and 10.5
me, ete. This is a big advantage for
the overtone circuit. There are no
intermediate harmonics that miay con-
fuse identification. Furthermore, there
is no progressive weakening from one
harmonic to the next. For example,
the 18-mc output mentioned above
sounds like a fundamental should—
very stable and strong. In an ordinary
harmonie generator, because this signal
would be the fifth harmonie, it would
be considerably weakened and perhaps

2N33 Ll_
£ C

as
300pp lT

TITCHASSIS
Diagram of aqvertone generator circuit.

not as stable as a fundamental. Of
course, harmonics of the 18-mc signal
exist at 36, b4 mc, and so on, well into
the u.h.f. and v.h.f. regions. Therefore
even 80-meter crystals can generate
clear signals, well separated in fre-
quency, deep into the high-frequency
spectrum. (Overtone generators do not
have even multiples of the fundamental
frequency. Only odd multiples exist.
Also, overtones may not be exaet inte-
gral multiples. They may not be exactly
three or five or seven times the original
frequency, but they are always nearly
$0.)

Next, a 1-me crystal was tried in the
overtone generator. Tank coil L was a
jumble-wound broadcast oscillator coil
commonly used for replacement pur-
poses. Its center tap was not used. A
strange thing happened when the bat-
tery was turned on. The overtone was
heard at 2.5 me! This, of course, is
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not the expected odd multiple of 1 me.
On the possibility that the erystal was
oscillating at 500 ke, the receiver was
tuned to that frequency but nothing
could be picked up. The crystal was, in
fact, actually oscillating at 2.5 me and
this was the lowest frequency emitted
from the transistor circuit. Strong
harmonies were present, of course, at
5, 7.5, 10 me, and so on. This greatly
increases the usefulness of a crystal
otherwise limited to integral multiples
of 1 me.

The generator is easily assembled
and put to work. Components were not
critical. The photo shows a special plug
and socket used in connection with the
2N33. This was done because the tran-
sistor was frequently plugged in and
removed during experimental work on
the circuit. The pins of a transistor
cannot stand too much handling since
they are only very thin wires.

The signal generator has a jack in
the B plus return for a key or modula-
tion input. This safeguards the tran-
sistor by shutting off power when it is
not needed. When properly tuned, the
cireuit could be keyed rapidly. There-
fore the overtones are suitable as a
signal source for communications pur-
poses.

The power supply may be anything
from 8 to 7.5 volts. On most crystals
tried, good results were obtained with
the lower voltage. The battery drain
is approximately 3 ma.

With some crystals, the instrument
may seem slow starting and may re-
quire touching the base terminal with
a finger. This indicates that L is not
correctly tuned. Adjust the core while
monitoring the signal on a receiver.
As you tune the core the output will
become louder, but if you go too far the
signal will disappear. Back off the slug
adjustment slightly from this point for
maximum output and optimum stability.

The short piece of wire shown extend-
ing from the generator is an antenna.
With it, the signal can be heard a short
distance from the radio receiver.

Parts for overtone generator

|—1,000 ohms, 1—4,700 ohms, resistors, , watt;
|—300 ppf, mica capacitor; |—.005 uf, disc ceramic;
|——2N33 point-contact transistor; |—coil (see text);

|—socket for transistor; |—3-pin socket and plug;
I—battery, 3 to é volts; |-—headphone jack; |—
crystal socket: I|—chassis; |—length of wire.

There are many applications for this
overtone generator. The signals may
be used for calibrating and aligning
high-frequency receivers and experi-
mental apparatus. Ordinary ham-band
and other relatively low-frequency crys-
tals become the source of signals deep
into the v.h.f. and u.h.f. regions. The
well-spaced frequencies are much easier
to identify than if we attemipted to use
harmonics of low-frequency -crystals.
The high-frequency signals can serve
as markers for TV and high-frequency
receivers or to define the upper ham
bands. They can even be used for high-
frequency communications over short
hauls. END
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Fig. 1—All-channel v.h.f. TV antenna.

N recent months, many uh.f. tele-

vision stations have gone on the air

and an increasing number of areas

are being served by both u.h.f. and
v.h.f. stations. Separate antennas for
each frequency band involve consider-
able expense which ean be reduced by
the use of a single low-cost all-channel
v.h.f.-u.h.f. television receiving antenna.
Such an antenna should give gain and
direetivity patterns approximately the
same as presently acceptable antennas.

A dipole must be about a half wave-
length long to operate efficiently, so it
should be about 8 feet long for good
operation. On channel 2 and other low-
channel v.h.f. stations, however, an
antenna of such length will develop
multilobed field patterns with little radi-
ation at right angles to the dipole on
channels 7 to 13. To maintain desirable
directivity characteristics on channels
7 to 13, the current distribution along
the dipole must be altered. One method
of doing this is to add wings to a sim-
ple dipole radiator as in Fig. 1. A dipole
with properly designed wings displays
a horizontal field pattern which is sub-
stantially a figure-8 on channels 2
to 13.

*RCA Victor, Camden INE RIS

10. M. Woodward, ‘‘Reversible-Beam Antenna
for Twelve-Channel Television Reception.” E.C,A.
Review, Vol. 10, June, 1949, page 224.
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Fig. 2—Stacked V’s for u.h.f. channels.

New antennas often evolve from
standard types.
channel unit is derived from
stacked uwh.f. Vs and a
u.h.f. dipole and reflector

Bl ANTFENNA

This all-

By R. F. KOLAR®

A uh.f. antenna providing good gain
and directivity is the stacked V’s in
Fig. 2. Since the dipole and reflector
and the stacked V’s are adequate in
most areas for good signal reception on
v.h.f. and u.h.f. respectively, their com-
bination provides desirable performance
characteristics over all TV channels.
The two antennas are usually combined
and connected to a common lead-in by
using a crossover network consisting of
bandpass filters. However, such net-
works are relatively expensive and nec-
essarily introduce about 1 db loss. Fur-
thermore, when two such antennas are
placed near each other, the mutual cou-
pling results in a degradation of the
performance of each, particularly the
one for v.h.f. Therefore, an array which
has gain within one or two db of the
individual antennas and eliminates the
need for a crossover network would be
a valuable addition to currently avail-
able antenna types. This article de-
scribes a new type of antenna which
incorporates the features of the v.h.f.
dipole and reflector and the stacked V
u.h.f. type in a unique manner.

The impedance between any two
points symmetrically placed about the
center of a resonant antenna will de-
pend on the distance between them. The
greater the separation between the feed
points, the higher the impedance. By
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using this. principle, together with a
transmission line of continuously in-
creasing spacing, it is possible to match
a resonant dipole to a high-impedance
transmission line. Such a system, shown
in Fig. 3, is known as a delta-matched
antenna.

Design consideratior’

If the wings on the v.h.f. dipole are
modified and the horizontal sections of
the wings are extended and connected

(= T T

< DIPOLE

FEED LINE

Fig. 3—A delta-matched dipole antenna.

together as shown in Fig. 4, the con-
figuration of the all-channel antenna is
complete. The antenna may be consid-
ered to be made up of two vertically
stacked u.h.f. long-wire V antennas,
with a v.h.f. dipole located between the
two V’s. The two systems are connected
electrically as shown.

In the design of the array, primary
consideration was given to the u.h.f.
section—that is, the stacked V’s. Fig. 5
shows that the gain of the V antenna

RADIO-ELECTRONICS
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Fig. 4—All-channel

v.h.f-u.h.f. array.
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length and the in-
cluded angle.
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increases rapidly with length until the
elements are about 3 wavelengths long,
thereafter the rate of increase becomes
less. At 450 megacycles, 3 wavelengths
is approximately 78 inches. This length
would be a good choice for high gain
and minimum material requirements.
However, 55 inches is about the largest
practical length which can be supported
with sufficient rigidity to prevent wind
modulation.

Having established the length of the
V elements at 55 inches, which is 4.2
wavelengths at 900 megacycles, Fig. 5
shows that the included angle should be
50 degrees to maintain maximum gain
in the forward direction at 900 mega-
cyveles. Polar pattern measurements in-
dicate that when a 50-degree angle is
selected for 55-inch rod lengths, the
field pattern is essentially unidirectional
throughout the u.h.f. television spec-
trum.

With this length and included angle
the vertical separation must be between
9 and 13 inches. Less than 9 inches
substantially reduces the u.h.f. gain,
whereas anything greater than 13 inches
causes the vertical polar pattern at 900
megacycles to become too sharp. Twelve
inches was selected as a good compro-
mise between high gain and acceptable
beam width.

Fig. 6 shows the all-channel v.h.f.-
u.h.f. antenna developed by combining
stacked u.h.f. V’s and a v.h.f. dipole
and reflector. Performance on the
v.h.f. channels depends on the distance
between the dipole and the open ends
of the V, measured along the V. The
performance of the new array with an
8-foot v.h.f. dipole is shown in Fig. 7.
The optimum location for the dipole is
26 inches from the ends of the V. If it
is greater than 27 inches from the ends
of the V, the horizontal pattern on
channel 6 breaks into multiple lobes
and the gain decreases. Also if it is
located nearer than 24 inches the gain
is lowered.

Similar measurements were taken for
dipole lengths other than 8 feet. If the
dipole is made appreciably longer than
8 feet, the horizontal polar pattern on
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channel 13 breaks up regardless of its
position between the V’s. If it is shorter
than 8 feet, the gain on channels 2 to 6
will be reduced.

The dipole diameter is not critical,
but if it is to be used as a support for
the array it should be large enough to
provide ample strength for mounting.
A diameter of 3 inch is adequate for
the mounting shown in Fig. 6. The
dipole supporting elements must be less
than % inch in diameter in order to
provide sufficient inductance to prevent
their presence from impairing the u.h.f.
performance of the antenna.

A 106-inch reflector, 46 inches behind
the dipole element in Fig. 6, substan-
tially increases the low-frequency gain
of the array. Improvement on certain
channels may be realized by slightly
veeing the v.h.f. dipole element. More
than one dipole element can be used, one
above and one below the u.h.f. stacked
V, with or without one between the V’s.
However, such improvenients at one
frequency are invariably accompanied
by serious degradation of the gain at
other frequencies in the television bands.

Operation and performance

From 54 to 88 megacycles the array
operates as a dipole with a delta-
matched feed, using the rear portion of
the two stacked long-wire V antennas
for the delta section. From 174 to 216
megacycles the rear portion of the V
again acts as a delta feed, while the
forward extensions of the V’s produce
a current distribution to provide a maxi-
mum of gain in the forward direction.
On the u.h.f. channels, from 470 to 890
megacycles, the antenna acts as two
stacked long-wire V antennas. Since
the antenna is a combination of a delta-
fed dipole and a u.h.f. V antenna, it is
called the Delta Vee.

The characteristics of the antenna
are given in Figs. 8, 9, and 10. The
v.h.f. power gain, shown by Fig. 8, is
within 3 db of that of the v.h.f. dipole
and reflector of Fig. 1. On channel 2,
the gain of the new antenna is substan-
tially greater than that of the dipole
and reflector, whereas on channels 5
and 6 the dipole and reflector is 3 db
better than the Delta Vee. The gain on
channels 5 and 6 is no.worse than would
be expected from mounting the two an-
tennas near each other and combining
their outputs with a crossover network.
The u.h.f. power gain, shown in Fig. 9,
compares very favorably with that of
the u.h.f. stacked-V antenna.

The horizontal patterns in Fig. 10,
display desirable characteristics. The
v.h.f. curves show considerable forward
gain. Although there is an indication
of some v.h.f. pickup on the u.h.f. ele-
ments, the undesired response is small.
The u.h.f. patterns have a narrow for-
ward lobe with multiple secondary
lobes which are characteristic of long-
wire antennas such as the stacked V.
It would be necessary to increase the
length of the V elements many times in
order to reduce the amplitude of the
secondary lobes. END
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Fourteenth conversation, first half—

The d.c. component and image brightness

WiLL—The other day, when we were talking about video
frequency, you put in a lot of time on high-frequency
problems. But don’t you run into difficulties with the other
end of the spectrum—the very low frequencies?

KEN—Maybe—but just how does all this come up?

WiLL—Well, I began by wondering if—in certain cases—
the video signal didn’t come down to a simple direct current.
For example, suppose the picture has a large horizontal
band of one shade. But you can’t transmit d.c. through
the interstage-coupling capacitors . . .

KEN—You might have a real difficulty there if you didn’t
have synec pulses at the end of each line. They make a very
sudden change in the voltage and prevent it from becoming
the simple d.c. you're thinking about. But—as you say—a
capacitor can’t transmit an unvarying direct current. And
that poses some problems—only they’re not the ones you’re
thinking about!

WILL—Suppose you lay off the mystery and give me a
line on some of those problems! Who knows—I might under-
stand you!

KEN—O.K. Suppose we start by thinking of the way an
alternating voltage is transmitted through a coupling
capacitor C with its leak resistor R.

WiLL—We did that a long time ago, and nothing could be
simpler. Let’s say that an alternating voltage is applied
to the left-hand plate of the capacitor. During the positive
alternation it draws electrons away from that plate. Because
the atoms on the left-hand plate are short of electrons,
they try to attract a few from the other plate. They can’t
get them across the dielectric, but a lot of electrons are
dragged onto the right-hand plate. Where from? The only
place they could come from is the ground, through resistor
R. That current flow through R causes a voltage drop across
it, and its top end becomes more positive than the bottom.
So it’s just as if the positive alternation had passed through
the capacitor.

KEN—W ith this one important difference: If an alternat-
ing current is superimposed on a direct one (as in a plate
circuit where you usually find your high alternating volt-
age), the d.c. won’t be passed through the capacitor. But
tell me, what goes on during the negative alternation?

WiLL—Much the same thing. The electrons flow into the
plate at the left, and of course chase others off the right-
hand one, because there’s nothing more repulsive to an
electron than another electron. The displaced electrons have
nowhere to go except to ground through R. That makes
its top end negative. So again, it’s just as if the negative
voltage had gone through the capacitor.

KEN—You're right all the way. The way these electrons
rock back and forth balancing themselves so neatly and
symmetrically reminds me of children on a seesaw.

Symmetry and equilibrium

WiLL—I knew all this a long time ago. Is there some
special reason behind this refresher course?

KEN—There is. And the reason is that things are just
a bit different for the video signal.

WiLL—How come?

KEN—Because—unlike modulated r.f. or sound a.f.—the
video-frequency signal is not symmetrical. It isn’t made
up of equal positive and negative alternations that are
exactly like each other—like an object and its reflection
in the mirror.

WiLL—I see! Once it’s detected, our video signal is either
all positive or all negative. Only the extreme whites even
approach zero. We haven’t got that axis of symmetry you
can always draw on an a.c. waveform.

KEN—Let’s take a look at the way those signals are
transmitted through the coupling circuits.

WiLL,—Do you want positive or negative polarity?

KEN—Let’s take the commonest case—a set with one
video stage and the control voltage to the picture-tube grid.

DECEMBER, 1954
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Then the detected signal would, of course, be . ..

WILL—. . . positive-going. Then we’d always have more
or less of a shortage of electrons in the left plate of the
capacitor, except during the odd periods when we have a
“whiter than white” signal. So there’d be a greater or
lesser number of electrons crowding into our right-hand
capacitor plate.

KEN—That’s it. As the positive voltage reaches a peak
(during the sync pulses) the largest number of electrons
are being dragged from ground through R and to the right-
hand plate. So the top of the resistor becomes more positive.

WiLL—I think I see what you’re driving at. As the signal
becomes less positive—for instance during a white patch
on the image—some of the electrons in the right-hand plate
leave it and try to get back to ground through R. That
would make the top of R negative . . . ?

KEN-—You see, the signal we get on the right-hand side
of the capacitor is a voltage of the same form as the one
that came from the detector. But it’s no longer entirely
positive (or entirely negative if the detection was in that
direction). The voltage on the grid of the video amplifier,
while not entirely symmetrical, is composed of alternations
which are negative and positive as compared to the ground
potential, and equitably disposed around it.

WiLL—What do you mean “equitably”?

KEN—The number of electrons that leave the plate in a
negative alternation is equal to the number that come back
into it in a positive one. They’re good accountants and
always try to even up the receipts and expenses. I think
you can realize—without going into integral calculus—
that the quantities of electricity are proportional to sur-
faces inside these curves?

WILL—In other words, to find the point where the curve
passes through the zero axis, you have only to cut through
it in such a way that you have the same areas on each side?

KEN—At least that would be a way of seeing if the curve
is well drawn. . . . You see, in sending your video signal
through the coupling capacitor, you have made it alternating
—have taken away its polarity. And above all, you have
separated the sync pulses from the constant level as com-
pared with zero volt.

More defects of capacitance

WiLL—Is that bad?

KEN—It’s not as catastrophic as was once thought, but
it’s not good! For instance, your sync pulses are going to
vary in height according to the strength and modulation
of the signal. That makes it harder to set the controls for
correct synchronization. On top of that, the shade of the
picture itself is likely to be altered.

WirLrL—I don’t get that!

KEN—Let’s try a simple example to show what the situa-
tion really is. Suppose the image is a white equilateral
triangle on an even black background. Now try to trace the
form of a detected video signal (with positive polarity) for
three of the scanning lines: one at the top, the next near
the middle, and the third at the base of the triangle.

WiLL—Easy! We have the sync pulse at 1009% of max-
imum amplitude, then a black line at about 709, with the
exception of a short point where the amplitude drops down
close to zero. The black lines occupy only about half the
middle scan, and the white one lengthens out accordingly.
And it keeps on lengthening out, till it occupies practically
all the bottom line.

KeN—Perfect. Now can you draw me—in dotted lines—
the zero axis for each of these signals as it would be situated
after passing through a coupling capacitor?

WiLL—Nothing simpler. Here are your axes!

KEN-—You see now that the sync pulses are all at dif-
ferent voltages. In fringe areas that would mess up
synchronization. But that isn’t all! If you were to apply
signals exactly like these to a picture-tube grid and regulate
the brilliancy so as to get a good white for the top line, it
wouldn’t stay the same for the other two. The middle one
would be a decided gray and the bottom one even darker.
So our triangle, instead of being a uniform white, would
get darker and darker toward the base. TO BE CONTINUED
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Progress—the new RCA 21-inch color
tube shown alongside old 15-inch tube.

HE previous article of this series

explained the operation and con-

trol adjustment procedure for the

three-gun, 15%-inch color picture
tube. This article deals with the larger
19-inch three-gun tube and the associ-
ated purity, convergence and high-
voltage circuitry.

The 19-inch tube is very similar to
the 15%-inch color tube in that it con-
tains three electron guns along with a
viewing screen composed of red, blue
and green phosphor dots. The only ma-
jor differences between the 15%-inch
and 19-inch color tubes are that the
convergence electrode is absent in the
larger tube and that the three electron
guns are mechanically tilted during
manufacture so that the beams will
converge or come together at the cen-

*Raytheon Manufacturing Company Television
and Radio Operations.

BLYE BEAM
POSITIONING MAGNET

19" THREE-GUN COLOR TUBE

Fig. 2—Horizontal and vertical wave-
forms are applied to convergence coils.
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ter of the tube. Tilting the three guns
toward a common axis permits im-
proved d.c. convergence control and
makes convergence adjustment easier.
Since the 19-inch color tube does not
include a convergence electrode, ex-
ternal means are necessary to provide
convergence so that each electron beam
strikes only its own proper phosphor
dot at the correct time. Three conver-
gence coils are placed around the neck
of the 19-inch color tube between the
deflection yoke and purity coil. The
coils, one for each electron gun, de-
flect the electron beams so that con-
vergence is correct at all times.

Three convergence or beam-position-

COLOR
TV CIRCUITS

Part VII—The 19-inch color
tube and associated circuits

By KEN KLEIDON* and
PHIL STEINBERG*

ing magnets were required for the
15% -inch tube. Due to the tilted elec-
tron guns in the 19-inch tube only one
such magnet (blue, in this case) is re-
quired. This single magnet is located
on the neck of the tube (Fig. 1). To get
equal spacing of the three electron
beams (to form a triangle) at the cen-
ter of the phosphor screen, the d.c.
through each of the three convergence
coils is varied. The effect of the blue-
positioning magnet is to move the blue
dots at right angles to the direction
in which the blue-convergence coil
d.c. current would move them. This
combined action aids in forming the
triangles.
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Fig. 3—Schematic diagram of a convergence channel for the 19-inch color tube.
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Fig. 4—The high-voltage doubler circuit for second-anode and focus voltages.
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SWITCH
KIT

_ The basic function of the Heathkit £{{}
.~ Electronic Switch Kit is to permit ‘cosr . hne
- 5 3 om\-o\. ntrot
. simultaneous oscilloscope observa- ¢oequency 0
tion of two separate traces which
: can be either separated or super- 7,
: imposed for individual study. This j:s'arg,'g/,,,h
is accomplished through the use of q,lz,"euo u-,,c'f‘r o
two individually controlled inputs /& 7wt ygler
th Yoy Uey,

working through amplifier, multi-
vibrator, and blocking stages. The
: output of the Electronic Switch is
connected directly to the vertical
input of the Oscilloscope. A typical example of useful-
-~ ness would be simultaneous observation of a signal or
waveform as it appears at both the input and output
stages' of an amplifier.

APPLICATIONS

An Electronic Switch has many applications to increase
the over-all operating versatility of your oscilloscope.
It can be used to check amplifier distortion—audio
crossover networks—phase inverter circuits—to measure phase shift—special
waveform study, etc. The instrument can also be conveniently used as a square
wave generator over the range of switching frequencies, often providing the
necessary wave form response information without incurring the expense of
an additional instrument. Ownership of this instrument will reveal many entirely
new fields of oscilloscope application and will quickly justify the modest cost of

the Electronic Switch Kit.
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No. 342
R kit | s350
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MODEL VC-2
An oscilloscope accessory, the 342 Low
5 o Capacity Probe permits observation of
sl I complex TV waveforms without dis-
[ tortion. An adjustable trimmer pro-
vides proper matching to any conven-
Shpg. Wt. 4 lbs. tional scope input circuit. Excellent for
high frequency, high impedance, or
broad bandwidth circuits. The attenu-
ation ratio can be varied to meet in-

| dividual requirements.

: Another useful oscilloscope
accessory particularly in circuit develop-
ment work and in TV and radio service
work. The Voltage Calibrator provides a
convenient method for making peak-to-peak
voltage measurements with an oscilloscope,
by establishing a relationship on a compari-
son basis between the amplitude of an un-
known wave shape and a known output of
the voltage calibrator. Peak-to-peak voltage

Heathkit

SCOPE DEMODULATOR

PROBE KIT

on

s

values are read directly from a calibrated No. 337-C
panel scale without recourse to involved

calculations. $ 3 5.0
FEATURES: Shpg. Wt 1 Ib.

To off-set line voltage supply irregularities,
the instrument features a voltage regulator
tube. A convenient “signal’ position on the
panel switch by-passes the calibrator com-
pletely and the signal is applied through the
oscilloscope vertical input, thereby eliminat-
ing the necessity for constantly transferring

Extend the usefulness of your oscil-
loscope by observing modulation
envelopes of RF or IF carriers
found in TV and radio receivers.
The Heathkit Demodulator Probe
will be helpful in alignment work,
as a gain analyzer and a signal

test leads. tracer. Easy construction with the
new modern printed circuit board.
RANGES: Voltage limits are 30 volts RMS

and 500 volts D.C.

HEATH company

With the Heathkit Volt-
age Calibrator it is pos-
sible to measure all types
of complex waveforms
within a voltage range of
.01 to 100 volts peak-to-
peak. Build this instru-
ment in a few hours and
enjoy the added benefits
offered only through com-
bination use of test equip-
ment.

BENTON HARBOR 20,
MICHIGAN
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CBS Colortron 205

The signal currents applied to the
three convergence coils come from the
vertical and horizontal output circuits
and are parabolic in shape, similar to
the signal applied to the convergence
electrode of the 15%-inch tube. The
vertical convergence parabolic signals
are derived from the vertical output
tube. The same vertical sawtooth wave-
form that is coupled to the deflection
yoke is also cpupled to the vertical con-
vergence circuits that change the saw-
tooth waveform to a parabolic wave-
form at the vertical frequency. The
parabolic signal is then separated into
three different channels, the red, blue
and green convergence coils mounted
on the neck of the tube. Each of the
three channels has three controls: one
varies the amplitude of the parabolic
signal, another changes the shape by
tilting the parabola either one way or
the other to secure better dynamic con-
vergence, and the third is the d.c. con-
vergence control.

The derivation of the horizontal and
vertical convergence signals is similar.
A special winding on the horizontal
output transformer couples the hori-
zontal flyback pulse to the horizontal
convergence circuit. A separate chan-
nel is used for each convergence coil
and two controls are provided in each
channel to vary the tilt and amplitude
of the parabolic waveforms. This is
similar to the vertical convergence cir-
cuit. The horizontal and vertical para-
bolic waveforms from each channel are
added together before being applied
to the three separate convergence coils
(Fig. 2).

Fig. 3 is one of the three identical
convergence channels. The plate cir-
cuit of the vertical output tube is in
series with Cl. This capacitor changes
the sawtooth output (same waveform
that is transformer-coupled to the ver-
tical winding of the deflection yoke) to
a vertical-parabolic waveform as
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0SCILLOSCOPE KIT

ped
FOR COLOR TV e Dravaients

BRAND NEwW DESIEN: The new Heathkit Model 0-10 Oscilloscope would be something
special at any price, but is almost unbelievable at $69.50. Completely re-designed scope
has broadband amplifiers for color TV work and offers brilliant overall performance. ,Ir\"ﬂw ty,
© Vertical frequency response within 5 db from 5 cps to 5 me. Even more astounding, the H"qUenc_‘f’erW/de

! " response is down less than 124 db at 3.58 me. the color TV sync burst frequency. 11 is gocnae‘rh swg"&’e

°‘ essential that seopes for color work have these broadband characteristics. :}"’L‘s thol'. Ieg
PRINTED CIRCUITS: Two printed eircuit boards used in this fine instrument to infure Ches, 50()'00() €L 45,
stable, consistent performance. Probletns solved by pre-engineering of lhoards, and their cb:"ha";"
use guarantees completed unit that will have same characteristies as lab development e} r"'Oaf

model. Printed circuita simplify construction and save labor.
NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 eps to ﬁgﬂg’:&gﬂ“}%p‘;z‘;{gg:
- ower 500,000 cps. § times the usual range for scopes in this price runge. An entirely new cireuit intro- taneous, definite posi-

P : tloning without bounce MODEL 0-10
duced for the first time in any Heathkit. Silovaon unc;

Simplified, stand-

ardized construc- FEATURES: Other outstanding characteristics of this prefessional

n tlon technique of oscilloscope are: Built-in 1V peak-tp-peak reference for calibration of
vertical and hori- plastic CRT face-plate; 5* 5UP1 CRT; push-pull hor, and vert. deflec- -
zontal amplifier . p A . A &
eonstruction made tion amplifiers; hor. trace width expandable to 3 times diameter of CR
possible through tube to allow inspection of any small portion of the signal; deflection

the use of a single
printed circuftt
board.

v

sensitivity, .025 volts per inch; wiring harness pre-formed and cabled
to save construction time and insure professional appearance and
operation. Incorporates efficieat retrace blanking., Frequeny com-
pensated step attenuator at the vertical input. Entire tube face nse-
able, No foldover on vertical over-lead. Performance obtainable only
in much more expensive laboratory models.

Uses 5UP1, 6AB4, 6BOY, 12BH7, 6CB6, 12AT7, 2-12AU7,6X4, 1V2,and 8C4. Quzlity eomponeuts used
throughout so that outstarding performance characteristics may be maintained for vears to come. Plastic
molded condensers are used in all coupling and by-pass upplications. The “new-look” in Heathkit styling
produces professional appearance in keeping with the prafessional performmance of this instrument.

Shpg. Wt. 27 lbs.

chassis vonstruction
nnd wiring. Possible
only thrcugh use of
pre-¢ableg wiring har-
ness, and simplified
rinted circuit

‘ oards.

Clean, open, under(

\ NEW SBP1 CR TUBE i

NEW Featliis
Featthbit ‘ 5" PRINTED CIRCUIT

+ PEINTERRCUlr | OSCILLOSCOPE KIT
OSCILLOSCOPE KIT ‘ MODEL OM-1

12/ 44 5 Shpg. Wt
‘ s 24 |bs.
MODEL Ol-1 [ }
$ z 9 50 Shpg. Wt. ‘ VERSATILE INSTRUMENT: The
) 15 Ibs. new Model OM-1 general purpose

g

-~ ¥ ‘ Oscilloscope represents an cutstand-
\ V! ing dollar value in reliable test equip-
L_.._ Y N A mant. Full 5 inch CRT. Printed cir-
ew easy-to-bulld printed circuit boar cuit boards for ease of ussembly,
R Eithphieiinesticn jieton ‘ constant circuit characteristies, and -
New compact utility SBcope—light- New Heathkit instrument styling— rugged component mounting. Includes all the design features necessary for
welght—portable for service work. eharcoal gray panel with high reada- servicemen, students, expermenters, radio smmteurs, ete. Frequency re-
- iy Pkt Mg, \ sponse of amplifiers flat withan 1 db from 10 gps to 10D ke, and down only
Deflection plate terminuis—ideal for =
ham transmitter modulation menitor- New Heath twin triode sweep gener- 7 db from 10 eps to 500 ke. Sweep generator range fram 20 eps to 100,000
ing. ator 15~100,000 eycle sweep. cps. Also features new Heatbkit color styling with charccal gray paanel and
high definition white lettering for readability 2ven under subdued lighting
EXCEPTICNAL VALUE: The brand new Model OL-1 Utility Oscilloscope is designed conditions. 2
especielly for portable applications so that outside servieemen or persons performing field ‘ DESIGN FEATURES: A full-size, versatile ecilloscope at a price you can
tests can have the advantages of a scope available. Then too, it is idea! for home workshop, afford. Other features are: adjustable spot shape control; RF connections
the ham-shack, or as an “eztra” scope for the service shop. It is compact, light in weight, ‘ to deflection plates; direct conpled centering cantrols; external and internal .
and surprisingly versatile in operation. An outstanding instrument for the price. sweep and syno; 60 cycle liwe sync; built in 1 volt peak-to-peak panel >
Front panel controls are ““bench-tested” for ease of operation and convenience. Printed terminal reference voltage; professional appearamce of cabinet, panel, and -
cireuit boarc used for constant eircuit performance. Assembly time cut in half! \ knab styling.
SPECIFICATIONS: Vertiral amplifiers feature frequency response within 1 db from 10
cps to 100 ke, and within 5 b from 5 cps to 500 ke. Vertieal sensitivity .2 volts per inch at ‘
1 ke, with irput impedance of 12 mmfd shunting 10 megohms.
Horizonta! response withia 1 db from 10 eps to 200 ke, and within 5 db from 5 eps to
500 ke. Hor. sensitivity .25 volts per inch at 1 ke, input impedance of 15 mmfd shunting “

10 megohms. Sweep generator covers 10 eps to 100,000 cps with stable positive lock-in
cireuit. Cathiode follower input in both vert. and hor. amplifiers; push-pull vertieal and
horizoptal deflection amplifiers; 3" CRT; electronic positioning controls for wide range of c o m ‘p a n y
vertical and horizontal spot deflection; provision for internal and external sync; 60 cycle s

line sweep, Mew modern color styling and unusual performance make this instrument an
outstanding walue. g

BENTON HARBOR 20,
MICHIGAN
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KIT

1o
] 161,78 Drey. .
The new Heathkit Multimeter is a ng.rs\gége.' eﬁf"”’
“must” to complete the instrument Siml,g"ﬂmp ‘Z”VBSIS‘
lineup of any well equipped service O meget”
shop. Here is an instrument packed
with every desirable service feature,

many of which are not found in other

Multimeters. All of the measurement 35 meter
ranges you need or want. High sensi- otal of on WO
tivity 20,000 ohms per volt DC; 5,000 Tange e

ohms per volt AC. colot

% ADVANTAGES

Complete portability through freedom

from AC line power operation—provides service ¢
ranges of direct current measurements from 150 ‘0/‘3' MODEL MM-1 °‘
microamps up to 15 amperes—can be safely operated s"ﬁ“\\o""
in R{“ fields without impairing accuracy of measure- 5‘%\)@“
ment. >

% RANGES

Full scale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500,
1500 and 5,000 volts. Direct current ranges are 150 microamps,
15, 150 and 500 milliamperes and 15 amperes. Resistances are
measured from .2 ohms to 20 megohms in 3 ranges and db range
from —10 to 465 db.

Y CONSTRUCTION

The Heathkit MM-1 features a unique resistor ring switch
mounting assembly procedure. With this method of assembly
the precision resistors are wired to the rings and range switch before actual mounting of the i
switch to the instrument panel. This procedure affords the advantage of simpler construction i
yet complete accessibility of precision resistors in event replacement is ever required. (¢)hm-
meter batteries were selected for convenience of replacement and only standard commercially
available types are used. Batteries consist of 1 type C flashlight ceil and 4 Penlite cells. Ail
batteries and necessary test leads are furnished with the kit.

Shpg. Wt. 6 bs.

i
2

Heathtct i Bearhbit RESISTANCE
HANDITESTER KIT®? suBSTITUTION BOX KIT

I MODEL RS-1
MODEL M-1 I 36 standard RTMA 1 watt

resistor values between 15
sl 4 so ohms and 10 megohms with
° I an accuracy of 10% are at
' your fingertipsin the Model
Shpg. Wt. 3 Ibs. ' RS.1 Resistance Substitu-
tion Box kit. This sturdy
and attractive accessory
The Heathkit |

Model Moi Handi: will easily prove its worth

many times over as a time

fne:'ji'; rgg?x(il:tlailerﬁltl;f}gi | saving device. Order several
a compact, portable volt-ohm milliam- today. Shg’g"bsw"

meter. The small size of the smooth gleam-
ing molded bakelite case permits the in-
strument to be tucked into your coat

l- 3 ¥ ¥ "¥r I Fr § B}
pocket, toolbox or glove compartment of |

Heathkit CONDENSER
SUBSTITUTION BOX KIT

your car. Always the “Handitester” for
those simple repair jobs.

RANGES:

Despite its compact size, the Handitester
is packed with every desirable feature re-
quired in an instrument of this type. AC
or DC voltage ranges, full scale, 10, 30,
300, 1,000 and 5,000 volts. 2 convenient
ohmmeter ranges 0-3,000 ohms and 0—
300,000 ohms. 2 DC milliammeter ranges
0-10 milliamperes and 0-100 milliamperes.

CONSTRUCTION

The instrument uses a 400 microampere
meter movement which is shunted with
resistors to provide a uniform 1 milli-
ampere load in both AC and DC ranges.
This design allows the use of but 1 set of

1% precision divider resistors
HEATH company

on hoth AC and DC and pro-
vides a simplicity of switch-

BENTON HARBOR 20,
MICHIGAN

18 standard RTMA
values are available
from .0001 mfd to .22
mfd. An 18 position
switch set in the panel
of an attractive bake-
lite case allows quick changes
without touching the test
leads. Invest a few minutes
of your time now and save
hours of work later on.

ing. A small hearing aid type
ohms adjust control provides
the necessary zero adjust
function on the ohmmeter
range. The AC rectifier circuit
uses a high quality Bradley
rectifier and a dual half wave
hookup. Necessary test leads
and battery are included in
“"1e price of this popular kit.

N
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shown. The parabolic signal is then
coupled through the vertical parabolic
amplitude control and isolation choke
L1 to one winding (L4) of the conver-
gence coil, The other convergence-coil
winding (L3)-—in conjunction with the
vertical tilt control—causes the ver-
tical parabola to lean either left or
right. This is done by coupling the ver-
tical sawtooth through the tilt control
and isolation choke L2 to the conver-
gence coil. The polarity, or direction,
and amplitude of tilt are governed by
setting of the tilt control with respect
to the tap (point of signal injection).

The horizontal sawtooth, obtained
either from a special winding of the
horizontal output transformer and a
sawtooth generator circuit or any
other convenient point in the horizontal
circuit, is coupled through the hori-
zontal sawtooth amplitude control to
the grid of the amplifier V1. This saw-
tooth waveform develops a parabolic
current through convergence coil L4
in the plate circuit due to the reactance
of the coil at the horizontal frequency.
The horizontal tilt control varies the
polarity and amplitude of the pulse that
is also coupled to the grid of the am-
plifier. Since a pulse voltage is changed
to a sawtooth current by the reactance
of L4 to the horizontal frequency, the
same tilt effect is obtained as for the
vertical parabola.

The d.c. convergence control in the
plate circuit of V1 varies the d.c.
through the convergence coil and there-
fore permits convergence at the center
of the color tube. For each of the three
coils, 5 convergence controls are pro-
vided, making a total of 15 for a 19-
inch color tube. Only one other con-
vergence control is required—the blue
beam-positioning magnet mentioned
previously. This magnet is a static con-
trol and mainly affects convergence at
the center of the picture tube.

The function of the purity coil and
control for the 19-inch color tube is
identical to that of the 15%-inch tube.
The purity coil around the neck of the
picture tube (Fig. 1) is supplied ap-
proximately 225 ma of d.c. that can be
varied by the color purity control. The
magnetic field of this coil electrically
aligns all three electron guns so that
each gun strikes only its respective
phosphor dot. Three other major com-
ponents affect color purity: the deflec-
tion yoke, blue beam-positioning mag-
net and convergence coils. The deflec-
tion-yoke axial position and rotation
affect purity but should not present
trouble after the yoke is correctly posi-
tioned. As with a 15%-inch color tube
the interaction between convergence
components and the purity coil may be
troublesome. However, due to the
smaller d.c. magnetic field of the 19-
inch receiver’s convergence magnet and
coils, less interaction should be ex-
perienced.

The high-voltage section of a color
receiver is similar to that of a black-
and-white set. The only difference is
the addition of three tubes to obtain

RADIO-ELECTRONICS
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i 7 NEW ?‘ééc't

VACUUM TUB

OLTMETER

PRINTED CIRCUIT DES

struction error.
CIRCUIT:

A 6ALS tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with
upper limits of 4000 volts P —P. Just the ticket for you TV e iy : i
T circuit limitg applied AC input to a safe level. This circuitry andi the isolation of

the meter in the cathode of the

Read
and RMS volts with
upper limit of 4000
P —Pand 1500 volts
RAIS. Voltage di-
vider input eircuit.

peak-to-peak

X10K,
aread

The first kit instru-
ment to offer a la-
bor-saving, error-
free printed circuit
board. Your instru-
ment an exact wir-
ing replica of Engi-
neering develop-
ment model.

Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru-
ment field. A new printed circuit VTVM. New peak-to-peak circuit—new styling and new panel design.
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in hallf,
assures duplication of Engineering pilot model speeifications, and virtually eliminates possibility of con-

protection to the sensitive 200 microampere meter.

RANGES:
Full wave rectifier  Seven voltage ranges. 1.5, 5, 15, 50, 150, 500
in ACHnput circult. 57471500 volts DC and AC RMS. Peak-to- easY“"J;y_

peak ranges 4, 14, 40, 140, 400, 14GD, 4000.
Ohmmeter ranges X1, X10, X100, X1400,

a polarity reversal switch.
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MODEL V-7

s24°°

Shpa. Wt. 7 Ibs.

X100K, X1 meg. Additional features
b scale, a center scale zero posifion, and

IMPORTANT FEATURES:
High impedance 11 megohm input—transformer operated —%
precision resistors, 6AL5 and 1ZAU7 tube —selenium power resti-
fier— individual AC and DC ealibrations—smoother improved
zero adjust control action—new panel styling and color—rew
placement of pilot light—new positive contact battery mounsing
—new knobs—test leads included.

The new V-7 also sets the pace asa kit instrument style leader.
Smart, good-looking charcoal gray panel and soft feather gray
cabinet. High readability panei with sharply contrasting white
calibrations. The pleasing, eye catching, modern styling is in
harmonious balanee with the outstanding cireuit design imprave-
ments. Easily the best buy in kit instruments.

Heathtct AC VACUUM TUBE

VOLTMETER |
KIT

MODEL AV-2

$2950

Extreme sensitivity has been emphasized
in the design of the Heathkit AC VI'VM.
Ten full scale RMS ranges are .01, .03, .1,
.3, 1, 3, 10, 30, 100, and 300 volts. Fre-
quency response is substantially flat from
10 cycles per second to 50 KC with input
impedance of 1 megohm at 1 KC. Will
accurately measure as low as 1 millivolt
at high impedance. Total db range is —52
db to +52 db. An excellent kit for measur-
ing the output of phono cartridges and the gain of amplifier stages. Use it also
to check power supply ripple, as a sensitive null detector, and for compiling
frequency response data. Features one knob operation, 200 microampere
Simpson meter and precision resistors.

_§ _®& __§ & ;B _§ W _§B _§ § § ]

Feattkil
AUDIO WATTMETER KIT

Read audio power output directly without using external
load resistors with the new Heathkit Audio Wattmeter.
Built-in non-inductive load resistors provide impedances
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-]
250 KC. Full scale power ranges are 0-5 MW, 0-50 MW,
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $ 50
continuously at 25 watts and has a duty cycle of 3 minutes °
at 50 watts. Total db range in five positions is —50 db to

+48 db, using the standard 1 milliwatt 600 ohms. Shpg. Wt. 6 Ibs.
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HEATH company

‘Heathkit 30,000 VOLTS DC
PROBE KIT

Measure up to 30,000 vplts DC with the
Heathkit VI'VM and the 336 high voltage
Probe. Precision resistor provides multipli-
cation factor of 100. Can be used with

any L1 megohm input VTVM. Housed

in a Polystyrene two color sleek plastic
probe body for safety of operation.

Heathtit PEAK-TO-PEAK
PROBE KIT

Peak-to-peak values not exceeding
850 volts at a DC level of not more
than 600 volts, can now be read
directly by using 338-C Probe with
previous model Heathkit VTVM’s
or any VI'VM with 11 megchm in-
$ so put resistance. Probe construction
° t‘eatudrefs a modern g;’int;d circuit
board for easy assembly. Frequency

Shpg. Wt. 2 Ibs. range 5 KC ta 5 MC.

Heariécc RF PROBE KIT

The Heathkit RF Probe will permit
the measurement of RF voltages up
to 250 MC with an accuracy of
+10%. The limits are 30 volts
AC and a DC level of 500 volts.
Designed for any 11 megohm
input VTVM. Modern styling,
Polystyrene aluminum hous-
ing, Polystyrene imsulation,
and printed circuit board for
easy assembly.

No. 338-C

No. 309-C

s 35.0 Sh;;gl. ?Nt.

BENTON HARBOR 20,
MICHIGAN
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Heathtit 6-12 VOLT

BATTERY
ELIMINATOR

Here is the new 12 volt Heathkit
Battery Eliminator so necessary for
modern up-to-date operation of your
Service Shop. Furnishes either 6 or
12 volt output  which can be selected
at the flick of a panel switch. Use the
BE-4 to service all of the new 12 volt
car radios in addition to the conven-
tional 6 volt models.

RANGES:

. - e i
This new Battery Eliminator pro- on. “5\&“:0\\“\ MODEL BE-4
vides two continuously variable output voltage 00‘ \;,oﬁo‘\\\%'
ranges. 0-6 volts D.C. at 10 amperes continu- ‘f‘\oo\‘

ously or 15 amperes maximum intermittent
and 0-12 volts D.C.at 5 amperes continuously or 7.5 amperes max-
imum intermittent. The output voltage is clean and well filtered,
as the circuit uses two 10,000 mfd condensers.

‘The continuously variable voltage output feature is of definite
aid in determining the starting point of vibrators, the voltage oper-
ating range of oscillator circuits, etc.

OTHER USES:

The controllable low voltage DC supply has many other applications
besides primary use in car radio service work. Can be nicely used as a battery charger, or low
voltage DC supply for electric trains. Has applications in high gain audio work requiring
clean DC filament supply. Can be used for low power electro-plating or as a power supply
for battery powered intercommunication systems.

5315.0

Shpg. Wt

17 lbs

VIBRATOR TESTER ! IMPEDANCE BRIDGE

KIT | KIT >
MODEL VT-1 |
51450

Shpg. Wt. 6 Ibs.

MODEL 1B8-2
50 Shpg. Wt
$59 ° 12 Ibs.

The new Heathkit Impedance Bridge
features built-in ad justable phase shift
oscillator and amplifier. This instru-
ment actually represents four instru-
ments in one compact unit. The Wheat-
stone bridge for resistance measure-
ments, the Capacity Comparison
bridge for capacity measurements,
Maxwell bridge for low Q, and Hay
bridge for high Q measurements.

This time-saving
device will quickly
pay for itself in your auto
radio service shop. 6 volt vibrat-
ors can be checked instantly on
the Good—Bad type meter scale. Operation
requires only a variable DC voltage from 4 to
6 volts at 4 amperes. Model BE-4 Battery
Eliminator is recommended for this applica-
tion.
Five test sockets provide for the testing of
hundreds of interrupter and self-rectifier types.
Proper starting voltage is determined easily
and accurately. Over-all quality is then un-
mistakenly indicated on the panel mounted
meter.

DESIGN:

Panel provisions for external generator
use. A new two section CRL dial, pro-
vides ten separate “'units.”” Ten sep-
arate units switch settings and
fractions of units are read on a
continuously variable calibrated
control. A special minimum capa-
city shielded and balanced imped-
ance matching transformer be-
tween the generator and bridge
circuit is automatically switched
to provide correct load operation
of the generator circuit. The in-
strument uses 3% % precision re-
sistors and condensers in all meas-
urements circuits.

HEATH company

BENTCN HARBOR 20,
MICHIGAN

Heathkit VARIABLE VOLTAGE
ISOLATION TRANSFORMER KIT

Variable output voltage be- >
tween 90 and 130 volts AC. g
Rated at 100 volt—amperes
continuously and 200 volt—
amperes intermittently. The
principle functionof the Heath-
kit Isolation Transformer is to
isolate the circuit being tested
from line interference being
. caused by motors, appliances,
etc. It works backward too by
isolating such de-
vicesfromtheline.
Many other uses,
especially with
AC-DC type cir-
cuits. Do not con-
fuse the Heathkit
Isolation Trans-
former with the
hazardous auto
transformer type
line voltage boosters.

i e

MODEL IT-1
516%°

Shpg. Wt.
10 ibs:

Sl
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a regulated 27-kv output and supply a
high potential to the focus anode of the
picture tube. To obtain 27 kilovolts, a
voltage-doubler circuit is used (Fig. 4).
A high potential from the output trans-
former is applied to the plate of V1
and charges C1. The potential across
C1 is coupled through the focus control
to the plate of V2 (high-voltage cou-
pling diode). Since the plate of V2 is
now positive with respect to its cathode,
it conduects and charges C2. The charge
in C2 adds to the pulse voltage from the

+2TKV REG

HV REGULATOR PLATE RES PIX TUBE LOAD

&

Fig. 5—Equivalent regulator circuit.

high-voltage transformer winding and
is sufficient to develop 27 kv at the
cathode of V3.

The action of the high-voltage regu-
lator is similar to having two variable
resistances in parallel (Fig. 5). For
proper operation, the total parallel re-
sistance will always be constant. Thus
the total supply current will remain
constant and as a result the voltage
will also remain constant. One of the
variable resistors may be considered
the high-voltage regulator, and the
other the picture-tube load.

Assume that the picture-tube current
increases—effectively, a decrease in
picture-tube load resistance. This would
cause a decrease in high voltage that
would be coupled back by diodes V2
and V3 to the bleeder network and a
decrease the positive control-grid bias
on the high-voltage regulator. The
high-voltage regulator would then con-
duct less current and have the effect of
increasing the regulator plate resist-
ance. The plate of the regulator is con-
nected to 27-kv point and the cathode
is tied to B plus, which is, effectively,
ground for the high voltage. The high-
voltage regulator is therefore in paral-
lel with the picture-tube load resistance.
Since the picture-tube load resistance
originally decreased and caused the
regulator’s resistance to increase, the
original requirement for constant par-
allel resistance is maintained. The op-
posite effect may also occur where the
picture-tube load resistance increases
and causes the regulator to conduct
more current due to its grid going
more positive and thereby lowering the
regulator’s resistance to compensate
for the increased picture-tube load
resistance.

This article has been particularly
related to the 19-inch three-gun color
tube and circuitry involving purity,
convergence and high voltage. The next
installment will discuss ecircuitry as it
applies to a complete color television
receiver. TO BE CONTINUED

RADIO-ELECTRONICS
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NEW Teathtct
TV ALIGNMENT

GENERATOR
KIT

Here is the mosi radically improved Sweep Generator in the
history of the TV service industry. The basic design follows
latest high frequency techniques which result in a combination
of performance features not found in any other sweep generator.

i SWEEP:
Sweep action is obtained electronically through the use of a newly
developed controllable inductor, thereby eliminating all moving parts
with their resultant hum, vibration, fatigue, etc.

Frequency coverage entirely on fundamentals, is equency o
continuous from 4 MC to 220 MC at an output level %35 MC S
well over ameasurable .1 volt. ¥ 3:;;“‘? volb-
MARKER: °

The same instrument incorporates a triple marker
system with a crystal controlled reference. A variable
marker provides accurate coverage from 19 to 60
MC on fundamentals, and 57 to 180 MC on cali-
brated harmonics. A separate fixed crystal controlled
4.5 MC marker can be used for checking IF, band-
pass, calibration, reference, etc. Provisions are also
made for external marker nse. A 4.5 MC crystal is
supplied with the kit.

POWER SUPPLY:
The transformer operated Power Supply features voltage regulation for stable
oscillator operation. Three sets of shiel(ﬁed cables are furnished with the kit. Sweep
range is completely and smoothly controllable frem zero up ta a maximum of 50
MC, depending upon base frequency.

Here is a TV Sweep Generator that truly no serviceman can afford to be with-
out for rapid, accurate, TV alignment work.

NEW 7Heallbcit \  Zearitr

SIGNAL GENERATOR 1 . X R ATOR

KIT
MODEL $G-8

The new Heathkit Laboratory type
S 50 oo v
[ ] 8 Ibs.

Signal Generator definitely estab-
The new Heathkit service type Signal Gen-

. 4 MC o
ceraBll andind
s vl

MODEL TS-3
Triple marker

system, 4.5 MC ) so
crystal controlled s
marker—econtin- ®
uously  varlable

marker—provi-
sions for external
marker.

Shpg. Wt. 18 Ibs.

Automatic am-
plitnde conirol
cireult —con-
stant output
voltage regu-
lated power
supply

lishies a new performance standard
for a kit instrument. An outstand-
ing feature involves the use of a
panel mounted 200 microampere
meter calibrated both in microvolts
and percent modulation, thereby
providing a definite reference level
for using the Signal Generator in

e

MODEL LG-1

*39°°

i

erator, Model SG-8 incorporates many de-
sign features not usually found in this

design work, galn measuremenis,
selectivity, frequency response

instrument price range. Frequency cover- cheeks.
age is from 160 KC to 11 MC in five ranges, all on fundamentals, with
useful calibrated harmonies up to 220 MC. The RF output level is well in DESIGN:

Shpg. Wt. 16 Ibs.

. excess of 100,000 microvolis throughout the frequency range. The oscillator
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator,
and the other half as a cathode follower output which acts as a buffer be-
tween the oscillator and external load, thereby eliminating oscillator fre-
quency shift usually caused by external loading.

All coils are factory wound and ad justed, thereby completely eliminat-
ing the need for individual calibration and the use of additional calibrating
equipment. The stable, low impedance output, features step and variable
b attenuation for complete control of RF leyel. A separate 6C4 triode acts

as a 400 cycle sine wave osrillator, and a panel mounted switching system
permits choice of either external or internal modulation.

NEW Teazékiz BAR GENERATOR KIT

AN

for

|
|
i

The Heathkit BG-1 produces a series of horizontal or vertical
bars on a TV screen. Since thesc bars are equally spaced,
they will quickly indicate picture linearity of the receiver
under test without waiting {or transmitted test patterns.
Panel switch provides *'standby—horizontal and vertical
position.”” The oscillator unit uses a ‘12AT7 twin triode for
the RF oscillator and video carrier frequencies. A neon

relaxation oscillator provides low frequency

Additional design features are copper plated shield enclosure

oscillator and buffer stages resulting in effective double
shielding. Fibre panel control shaft extensions in RF carry-
ing circuits, thorough AC line filtering, careful shielding of
the attenuator network, voltage regulated B plus supply,
selenium rectifier, etc.

RANGES:

Frequency coverage from 150 KC to 20 MC all on funda-
mentals in five separate ranges. Output woltage .1 volt with
provisions.for metered external or internal modulation. Out-
put impedance termination 50 ohms. Transformer operated
power supply.

Investigate the many doliar stretching features offered by
the LG-1 before investing in any generator for Laboratory
or Service wor

 HEATH company

1 ) MODEL folr vertica(l‘llinearitz’l tests. The il:lstrumenlt wi&l
¢ sy also_provide an indication of horizontal an
b EG-1 vertical syne circuit stability as well as overall BENTON HARBOR 20 -
s 5 ° picture size. OperationhisTg\imple and merely "
- Shpg. Wt requires connection to the TV receiver antenna
I 4 ° £ Ibs. terminal. Transformer operated for safety. MI C H I G A N 2
. s } - . o P2 3 -~ o 2 1
._§ .%&J' %-- e ‘.
g - — T g a e——
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Heathkit

VISUAL-AURAL

SIGNAL-TRACER
KIT

The new Heathkit Visual-Aural Signal Tracer features
a special high gain RF input channel used in eonjune-
tion with a newly designed wide frequency range de-
modulator probe. High RF sensitivity permits signal
tracing from the receiver antenna input. Separate low
gain channel ‘and probe available for audio eireuit
explorution. Both input channels are constantly moni-
tored by an electron ray beam indieator so that visual
as well ag aural indications may be obtained.

NOISE LOCATOR:

A decidedly unusual feature is a noise locator circuit

used in conjunction with the audio probe. With this

system, a DC potential is applied to a suspected eir-

cuit component and the action of the voltage in the component can be seen as well
as heard. Invaluable for ferreting out noisy or intermittent condensers, notsy re-
sistors, controls, IF and power transformers, ete.

WATTMETER:
Built-in calibrated wattmeter circuit will prove useful for quick preliminary check of total wattage consumption
of equipment under test. Separate panel terminals provide external use of the speaker or output transformer
for substitution purposes. Saves valuable serviee time by eliminating the necessity fcr speaker removal on every
service job. The same panel terminals also provide easy aceess to a well filtered B plus supply for external use.
Don’t overlook the many interesting serviee possibilities provided through the use of this instrument, and let
the Signal Tracer work for you by saving time and money.

MODEL T-3

$23°)

Shpg. W1, 9 Ibs,

Heattiéct CONDENSER CHECKER KIT

Here is « handy test instrument for any Service Shop. Unknown
values of eapacity and resistance are quiekly determined on the
direet reading condenser checker dial. Capacity is measured in
four ranges from .001 mfd to 1000 mfd. Resistance in the range
from 100 ohms to 5 megohms.

DC polarizing voltages of 25, 150, 250, 350. and 450 volts are
available for leakage tests on all types of condensers. For electro-
lytics, a power factor control is provided to balanee out inherent
leakage and to indicate directly the power factor of a condenser
under test. Proper balancing of the AC bridge is reflected in the
degree of elosure of an electron beam indicator tube.

Model C-3 uses a transformer operated power supply, spring
return leakage test switch, and a convenient combination of panel

MODEL C-3

scales for all readings, Test leads are furnished in addition to
s 5 o Shpg. Wt. precision comporents for calibrating purposes. Quick and easy to
I 9 7 Ibs. operate, the Heathkit Condgnscr Checker will save valuable time

° and increase your Shop efficiency.

Heathkeiz 'Q” METER
KIT | A

Heathbit

UDIO OSCILLATOR

KIT
RS (L] ‘ MODEL AO-1 e
445 | 's2450
Shpg. Wt. 14 Ibs. | Sh%gl.bWt.

1 S.

The Heathkit Audio
The Heathkit QM-1 represents

the first practieal popular priced Q meter available within
the price range of schools, laborutories, TV service men, and
experimenters. This instrument will enable the operator to
simulate conditions encountered in practical cireuits and to
neasure the performance of coils or condensers at the operat-
ing [requencies actually encountered. All indications of value
arc read directly on the 414" 50 mieroumpere Simpson eali-
brated meter seale. Measures () of condensers, RF resistanec,
and the distributed capacity of coils. Oseillator section

supplies RF [requencies 150 KC to
HEATH company

18 MC in four ranges. Culibrate
BENTON HARBOR 20,

square waves within the frequency range
from 20 CPS to 20 KC in threc ranges.
Thermistor controlled lincarity results in
a variation of no morc than +1 db in a
10 volt (no load) variable output level.
There will be less than .6% distortion
from 100 CPS throughout the audible
range. Low impedance 600 ohm output.
Precision 1% resistors, used in the range
multiplier ecircuits to provide accurate

calibration.

capaeity with range of 10 MMF
to 450 MMF with vernier of +3
MMF. Investigate the many serv-
ices this instrument can perform
for you.

MICHIGAN

M
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TELEVISION
TV SERVICE NOTES

By DAVID GNESSIN

HESE items from the author’s ex-

tensive TV trouble-shooting experi-
ence should prove helpful to other serv-
ice technicians. In a few instances the
notes apply to specific receivers (the
author was servicing Philco and Trans-
vision at the time), but most of them
are fundamental suggestions that may
help you out of a difficulty with any
make set.

Transvision [2-inch kit

If the right side of the picture folds
over, check to see if the horizontal hold
control is erratic. There may also be
insufficient horizontal sweep. Look for
a leaky or shorted 150-uuf capacitor
in the grid circuit of the 6BG6-G out-
put tube.

This would put a positive d.c. voltage
on the grid of the horizontal output
tube and upset the horizontal sweep
current pattern.

Vertical linearity

Vertical linearity may sometimes be
off just enough to be annoying, but not
bad enough to warrant tearing the set
apart to improve it. In some cases a
quick check is simply to reverse the
a.c.-line plug.

If this is done while a test pattern
is on, a dramatic change in vertical
wedge sometimes results. (Of course
this may also indicate video-cireuit or
horizontal sweep troubles.) In any case,
the vertical wedges sometimes do show
improvement with this simple technique.

AM interference

Complaints turn up in the New York
area on channel 4, in the form of paral-
lel vertical lines traveling across the
screen. These are produced by beats
between the channel 4 picture carrier
and an AM station in the immediate
vicinity. It generally happens when
the 300-ohm lead in—which acts as
vertical antenna at low frequencies—is
not accurately balanced to ground.

To correct the condition take a 1,000-
ohm, Y%-watt resistor, wind 15 turns
of No. 32 enameled wire over it, and
solder this across the antenna-input
terminals of the receiver.

Switching 6SN7's

The sync separator and amplifier
have to handle both 60-cycle vertical
sync and 15,750-cycle horizontal syne.
The 6SN7Ts sometimes used in these
circuits may perform better at one
frequency that at the other.

These tubes may test O.K. on the
tube checker, but because of unequal
or excessive internal capacitances, or
leakage between triodes, they may not
act efficiently in a particular circuit.

In receivers that have more than one
6SN7, try switching them around. You
may find your whole service eall con-
sists of swapping the vertical oscillator
tube with the horizontal oscillator or
the sync separator tube. END

RADIO-ELECTRONICS
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CHECKER

KIT

Simplitied
cgnstruction
—new harness

type wiring—
closer  toler-
anze resistors.

The Heathkit TC-2 Tube Checker was primarily de- S U
signed for the convenience of radio and TV servicemen ‘ccﬁwf:\ %

# and will check the operating quality of tubes commonly o B of
encountered in this type of work. Test set-up proced- E@ﬂ'“;,w“‘éo\’»“&
ure is simplified, rapid, and flexible. Panel sockets 2008 e =

accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, ‘%’;&”"\e o

7 and 9 pin ‘miniatures, 5 pin Hytron, and a blank N Qree

socket for new tubes. Built-in neon short indicator, D’%},\a,,"o/o
individual 3-position lever switch for each tube element, spring return . J.{) 4 G,
test switch, 14 filament voltage ranges, and line-set control to compensate £ Ihzﬁ’ 4
for supply voltage variations, all represent features of the T'C-2. ‘e

1 Results of tube tests are read di-
I rectly from the large 424” Simpson

3-color meter. Checks emission,
shorted elements, open elements,
and continuity. Wiring procedure
has been simplified through the use
of multi-wired color coded cable pro-
viding a harness type installation
between tube sockets and lever
switches. This procedure insures
standard assembly and imparts a ‘“‘factory built’” appear-
ance £o the instrument. New Construction Manual furn-
ishes detailed information regarding tube set-up procedure
for testing of new or unlisted tube types. No delay neces-
sary for release of factory data.

Healhtct PORTABLE
TUBE CHECKER KIT

The portable model is MODEL TC-2P
supplied with a strikingly

attractive two-tone cabi- s 50
net finished in rich ma- o
roon proxylin impreg-

nated fabric covering with Shpg. Wt.
a contrasting gray on the 15 Ibs.
inside of the detachable cover.

Feathiic wouro | Pgnh s e s

4 POW E R ‘ The Heathkit TV Picture Tube Test Adapter

used with the Heathkit Tube Checker Kit, will ;
quickly chech picture tubes for emission, -

shorts, etc. and determine tube quality. Con-
SU PPLY KlT‘ sists of standard 12-pin TV tube socket, four No. 355

feet of cable, actal socket connector, and data
sheet. s 4 s.o ShL?gibYW.
MODEL PS-2 NN S U AN G I M SRS EEESS MEDSR I USSR

I Featibit
$3 5.0 15 lbs. “ DECADE RESISTANCE KIT

T ty 1 isto! ds
Here is a source of regulated D.C. voltage for circuit de- ‘ MODEL DR-1 L ™enty 1% resistors are decaded

in 1 ohm steps to provide any
velopment work. Power supply voltage and current drain value between 1 chm and 99,999
to the circuit under test are constantly monitored by the slqso ohms. Sturdy ceramic switches
44” panel mounted meter. Separate 6.3 volt at 4 ampere ‘ : e Withsilver plated contacts insure

A.C. filament source available. The regulated and variable reliable service. Use the Decade

output voltage will be constant over wide load variations, h " Shpi Wt 2?;?: i’,,“‘;ﬁip‘l?ersbgﬂ?gm&;f,‘;“j;
and hum ripple will not exceed .012% at 250 volts under a ‘ ) | AU any application requiring a wide
50 MA load. Completely isolated circuit, standby switch, range of precision resistance vahies.
and other desirable features, make the Model PS-2 ex- L % ¢ % % W __F ¥ ¥ ¥ " ¥ ¥ "]
tremely useful in a wide variety of applications. z

L N 3 __§ N = N 3§ B N !

The Heathkit Decade Condenser jpopEL DC-1
provides a ready source of capacity

values from 100 mmf to .111 mfd in- 7
clusive in capacity steps of 100 mmf. sl 50 7
‘ Silver plated contacts on husky ce- ®

——‘ ,'
' Fearikic AUDIO GENERATOR KIT | ., DECADE CONDENSER KIT

Here is an Audio Generator with
features generally found only in the

o . . ramic switches, assure positive con-
most expensive instruments. Sine

tact for each switch position. Preci- Shpg. Wt.

wave coverage from 20 cycles to 1 e xS sion silver mica con- 3 Ibs.
Megacycle—response flat +1 db e : / densers + 1% accu-

from 20 cycles to 400 Kc—continu- ) racy :g!ncclgse

ously variable and step attenuated MODEL AG-8 P

output. Because the output voltage
is relatively constant over wide fre- 5 o
quency ranges, the AG-8 is ideal for s 2 9 ‘
running frequenc())' response curves °

in audio circuits. Once set by means Shpg. Wt. 11 Ibs.

HEATH company
of the attenuator, this voltage may

be relied upon for accuracy within + 1 db. Instrument features “ BENTON HARBOR 20,

work.

low impedance 600 ohm output circuit and distortion less
than .4 of 1% from 100 CPS through audible range.

MICHIGAN
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NEW earttce HIGH FIDELITY 2 Dol bl 3
————————————
=
21
TKIT
5
{000 B :
. . [ = 3 (1odC “ou ance Htul, o
Here is the exciting new Heathkit Preamplifier with all of the features oi&‘w‘\ce or col lengg Wiflern ap
ou Audiophiles have asked for and at a down-to-earth price level. p& oo SChemem 3"}'111[:%“
eautiful satin gold baked enamel finish, striking control l;nobs anc} . i3
arrangement, attractive custom appearance and entirel unctiona i .
desigg. £ 7 (Auirements from Healthklt Wilhanbson Type
mplifier power supply 6.3 volts AC at 1 am- D - 5
DESIGN: pere, and 300 volts DC at 10 MA, Over-all i :

Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12%;” widex 5% “deepx 3% " high.
1-12AU7. Features tube shielding, plastic sealed color coded capaditors, APPLICATION:

smooth acting controls, good filtering, excellent decoupling, low hum . . $ 75
and noise level, and all aluminum cabinet. Special balancing control for The new Heathkit WA-P2 Preamplifier has )

absolute'minimum hum level. Cathode follower, low impedance output been designed to operate with any of the
circuit for complete installation flexibility. ?eat{xlklt Vt’llhillmson ’tl)lype Q}r:u:lt:ﬁers and is L U

irectly interchangeable wi e previous . W, s,
SPECIFICATIONS: Model WA-P1 Preamplifier unit. Order your PS
Provides five switch selected inputs, 3 high level, and iwo low level, kit today and enjoy completely smooth con- .
each with individual level controls—4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system. ) -
early 78 equalization switch—4 position roll-off switch, 8, 12, 16 with Obtain the exact tonal balance of bass and treble with the precise degree

one flat position. Separate tone conirols, bass 18 db boost and 12 db cut of equalization you want. Note that the design of the WA-P2 accommo-
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- dates the newly established RIAA curve.

H

hassis—
Single opper plated CHasSIS
SWitchJ‘(,',lob bang ‘ g’l\fmmum cablnet-

Woung coﬁ;m'e- g . easy 10 puild.
| Brand
AMATEUR 117, Beq.

TRANSMITTER KiT |

Dra, €q Syl
NEW itz
The Heathkit AT-1 Transmitter has

3

HEATHKIT

established a high reputation and ‘
has been enthusiastically accepted V F O K I T
by hundreds of experienced oper- |

ators as well as beginners. Power in-

. put up to 35 watts for the novice and The new Heathkit VFO is :
| -, “»""'\“t\‘ suitableas a stand.by exciter for your ‘ the perfect companion to the alven i
© S higher powered rig later on. Heathkit Model AT-1 Trans- 8¢ igbang cleett®
Crystar o o3 ON-ONy- Model AT-1 can be crystal or mitter and it has sufficient out- Zg'ers” lirg, f0rg,  paUS T ClDY
excitarion. VFO OO0 goV VFO excited and operates on 80, 40, put to drive any multi-stage ’llt;,,li 105 19 co“,\:““o\' ?‘ée
tered onerauome- oW 20, 15, 11 and 10 meters. The pre- transmitter of modern design. > Vol 05°‘7_ volL®
. wound coils with the oscillator and Good mechanical and electrical Oltgg\l\“w‘-'
MODEL AT-1 amphﬁerareswitqhedsnmultaneogsly design insures operating sta-
o by the rugged band switch. Meter switch bility. Coils are wound on MODEL VF-1
o allows a reading of the final grid and plate stable, heavy duty, ceramic forms using Litz
s 2 9 5 current on the panel mounted meter. Mod- ‘or double cellulose wire coated with Poly- so e
Y ulator input and VFO power sockets are pro- styrene cement and baked for humidity pro- SI -
Shpg. Wt. 16 Ibs. vided as well as a key jack for CW operation. tection. Variable capacitor of differential ° pE
Other features include a crystal socket, type construction, especially designed Sh 71 i
standby switch, key click fiiter, AC line for maximum bandspread. Kit is fur- Pg. Wt. 7 lbs.

filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100
milliampere power supply and 5U4 rectifier are more than adequate for
the 6AG7 oscillator multiplier and 6L6 amplifier doubler.

nished with a carefully precalibrated scale

which provides well over two feet of scale length. Smooth acting

vernier reduction drive and illuminated dial provides easy tuning

and zero beating.

¥ § _§ § ¢ § _§ _§ % _§ ¥ "} _§ | Power requirements 6.3 volts AC at .45 amperes, and 250 volts
g{ : 1 DC at 15 mils. Just plug it into the power receptacle provided on

the rear of the AT-1 Transmitter. Seven band coverage 160
GRID DIP METER KIT

through 10 meters with 10 volt average RF output. Uses 6AU6
electron coupled Clapp oscillator and OA2 voltage regulator.
L% F % _§ ¥ ¥ ¥ ¥ ¥ §
The invaluable instrument for Hams, servicemen and experimenters.
Useful in TV serviee work, for alignment of traps, filters, [F stages,
peaking compensation networks, ete. Locates spurious oscillation,

Feathhct ANTENNA
provides a relative indication of power in transmitter stages. Use it

relative ndica : : IMPEDANCE METER KIT
for ueutralization, locating parasitics, correcting TVI, measuring

CL and Q of components, and determining RF circuit resonant MODEL AM-1 Determineantenna resonanceand resistance,
frequencies. The variable meter sensitivity control, headphone \ transmission line surge impedance, and re-
jack, 500 microampere Simpson meter, continuous frequency cover- s I 4 5 o ceiver input impedance. Works with one-
age from 2 MC to 250 MC. Prewound coil kit and rack included. ® haéf :t\_nd oncéqua]rwr }:vave lines. ha!{ wave
LOW FREQUENCY COILS: and folded dipoles, harmonic mobile and

Shpg. Wt bearaantennas. Resistance type SWR brid
” 5 ype ridge
Low frequency range extended to 355 KC by the use of two ad- MODEL GD-18B 2 lbs. —100 microampere meter—frequency range
ditional coils. Complete with dial correlation eurves. Set 341-A sl 9 5 o Shpg. Wi.

®

g X 0-150 MC—impedanee range 0-600 ohms.
for GD-1B and set 341 for GD-1A. Shipg. wt. 1 Ib. Price $3.00 4 1bs
R &

» —
e —

Feathbit

7 > :
— [ |
SR LD LRSI HEATH compan
M For the Heathkit AT-1 Transmitter or any comparable Amateur Trans- p y
MODEL AC-1 mitter. Will handle power up to 75 watts at its 52 ohm coaxial input.

Matehes a wide range of antenna impedances with its L type tuning nct~ BENT o N HARB O R 20 ;]

s l 4 s ° wo(rj-k and neon indicator. A taplp]ed md(lixclance provides cgurse adjustment
and a transmitting type variable condenser sets it “‘right on the nosc.”
L4 Will operate on the 10 through 80 meter bands. M I C H I G A \|

Shpg. Wt. 4 lbs,
L e~ e g
G -
) - R
oo ) RS e > s — . . e
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HEATHKIT SINGLE UNIT
Williamson Type ﬂf% Fidelity

Ry
mngﬁﬁe"- heay,

Strctry 25518

Here is the newest Heathkit Hi-Fi Amgplifier at the lowest priee ever quoted for a eomplete Williamson Type Amplifier
circuit. The W-4 Model has been designed for single chassis construction, and only for the new Chicago Transformer
Company Model BO-13 “‘super range’ high fidelity output transformer. This transformer, a new development in the Hi-Fi
field, is heing offered at substantial saving over transformers of comparable quality. It is outstanding in performance
and on the basis of our tests, we find it equal in every respect to transformers used in the W-2 and W-3 Heathkit series.

LOW PRICES:

Through utilization of a single chassis with resultant economy obtained through elimination of duplicate sheet metal
fabrication, connecting cables, plugs, sockets, and a new Chieago “super range” output transformes, a 20% price reduc-
tion has been made possible without saerificing kit quality.

COMPONENTS:

The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of the features of previous
models including individual jacks and a wire wound control to balance the output tubes—plastic high quality capacitors
and the cxact circuitry previously utilized in Williamson Type Amplifiers. Intermodulation distertion and harmonic
distortion are both at the same low level ag in the W-2 and W-3 models.

CONSTRUCTION:

Here ig the opportunity for even the economy minded Hi-Fi enthusiast to enjoy all of the advantages offered through
Hi-Fi reproduction of Aine recorded music. Simplified step-by-step Construction Manual completely eliminates necessity
of clectronie knowledge or special equipment. Assemble this Amplifier in a few pleasant hours.

NEW TFealthlil 20 WATT
High Fidelity AMPLIFIER KIT

i In keeping with the progressive policy
of the Heath Company, further improve-
ment has been made in the already fam-
ous Heathkit High Fidelity 20 Watt
Amplifier. Additional reserve power has
been obtained by using a heavier power
transformer. A new output transformer
designed and manufactured especially
for the Heath Company, now provides
output impedances of 4, 8, 16 and 500
ohms. The harmonic distortion level will
not exceed 1% at the rated output.

FEATURES:

Outstanding features of the Heathkit
20 watt Amplifier include frequency
response of +1 db from 20 CPS to 20
KC. Separate (boost and cut) bass and
treble tone controls. Four switch selected
input jacks and a special hum balancing
control. Flexibility is emphasized in the in-
put circuits and proper equalization for all input devices is incorporated.

TUBE LINEUP:

12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two
stage amplifier with tone controls. 12AU7 voltage amplifier and phase
splitter. Two 6L6 push-pull beam power output and 5U4G rectifier.
. The Heathkit Model A-9B is excellent for custom installation and
is designed for outstanding service at a very reasonable cost.

MODEL A-7B

$15°9

Shpg. Wt 10 lbs.

MODEL A-9B

$353°

Shpg. Wt. 24 ibs.

MODEL A-7C

B BROONSE SAUTE 8

'Y dut;

Coi

COMBINATICNS AVAILABLE:

Y,
n-

DECEMBER,

WILLIAMSON TYPE

AMPLIFIER KIT

Here is the famous kit form Williamson Typc kigh fidelity Amplifier that has de-
servedly earned highest praise from every strata of Hi-Fi musie lovers. Virtually
distortionless, clean musical reproduction, full range frequency response, and more
than adequate power reserve.

OUTPUT TRANSFORMERS:

This outstanding Williamson Type Hi-Fidelity Amplifier is suppli-cd with the [amous
Acrosound TO-300 output transformer. This quality transformer features the pop-

ular “ultra-linear’ output circuit for elean maximum power level. Separate chassis for amplifier

and power supply.
SPECIFICATIONS:

Frequency response within 1db from 10 cyeles to 100,000 c_vcles.‘Harn')nnic distortion at 5 watt
output less than .5% between 20 cyeles and 20,000 cycles. IM distortion at 5 watts equivalent
output .5% using 60 and 3,000 cyeles. Output impedances of 4, 8, or 16 ohms. Overall dimensions

for each unit 7* high x 514" wide x 11%4" long.
CONSTRUCTION MANUAL:

This fine kit is supplied with a completely detailed step-by-step Construction Manual and the
only effort required is the assembly and wiring of the pre-engineered kit. Even the complete

novice can successfully construet this Amplifier and have fun building it.

1954

W-3 Amplifier Kit (Includes Maln Ampli-
fler with Acrosound Cutput Transformer,
Power Supply and WA-P2 Preamplifier.)

Shipping weight 37 lbs.

Shipped express only . . $6905°
W-3M Ampiifier Kit (Ineludes Main Am-~
plifier with Acrosonund Output Transformer

and Power Supply.) Sklpping $49 75
®.

welght 29 Ibs. Express only
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price L8
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COMBINATIONS AVAILABLE

W-4NM with Chicago '‘super-range’ trans-
former only, Single chassis main amplifier

and power supply. Shipping 539 75
.

weight 28 1bs. Express only

COMBINATION W-4 with Chleago
‘super-range’’ transformer only includes
single chassis maln amplifier and power sup-

ply with W A-P2 preamplifier 559 so
[l

kit.Shpg.wt. 35 1bs. Express only

Heathhlit six watt
AMPLIFIER KIT

An outstanding value, this econom-
ically priced 5 watt Amplifier is
capable of performance expected
only in much more expensive units.
Only 2 or 3 watts output will ever
be used in normal home applications
and Model A-7B will be more than
adequate for this purpose.

SPECIFICATIONS:

Two switch selected inputs are avail-
able for crystal and ceramic phono
pickups, tuner, TV audio, tape re-
corder, and carbon type microphone.
Model A-7B features separate bass
and treble tone controls, push-pull
balanced output stages, output im-

pedances of 4, 8, and 15 ohms, and extremely wide frequency
range +1% db from 20 CPS to 20 KC. Not just a souped up AC-
DC job. Full wave rectification, transformer operated power -
supply and good filtering, result in exceptionally low hum level.

Provides a preamplifier stage and proper compensation for the
variable reluctance cartridge and low level microphone. $17.50

BENTON HARBOR 20,
MICHIGAN
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MODEL AR-2

s 2550

{Less Cabinet)

Shpg. Wt
12 Ibs.

RECEIVER KIT

An excellent example of typical Heath Company ability to produce top quality kit merchandisc at
ridiculously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all-
Wave receiver w ith all of thc desnred features and none of the disadvantages commonly encountered
in so-called “‘economy sets.”

Receiver employs high gain miniature tubes and IF transformers, chassis mounted 5" PM
speaker, headphone jack, slide rule dial with Ham Bands plainly ulennﬁed and casy tumng with
direet planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands, with
electrical bandspread tuning and logging scales. Other features are RF gain control with AGC on-off

switch-phone-standby-CW panel switch—prewound coils in a shielded turret assembly and copper
- plated chassis and shielding.
i A',f_ Frs Uses 12BE6 mixer-oseillator, 12BA6 IF amplifier, 12AV6 detector-first audio, 1246 beam
o ."‘i, ,((;.',, power output, 12BA6 BFO osclllator
5 «'.7/0/1 and 5Y3 rectifier. A lettercd control plate is pro- RECEIVER CABINETS

hop

~C

\\\W \\w“'
VV(l Gr
?1;"0] "‘“‘LI 1d by

vided for the cabinet of your elioice or you ean order
\? a3 ;\"0“

the optional Heathkit cabinet featuring the full size
aluminum panel.

Proxylin impregnated fabric covered plywood
cabinet available for BR-2 and AR-2 reeeivers,
Includes aluminum panei. flocked reinforced
speaker grill and protective rubber feet.

s riste For BR-2 Receiver. Cabinet 91-9
Shipplng welght 51tbs................ $4.50
» | ?‘emfééa! FM TUNER KIT Doarhic A wetent Stharet 210 sauso

Here is an FM Tuner that can be operated
\mh your Hi- Fi Amplifier or through the

“*phono” section of the ordinary radio. Com-
pletely AC operated to eliminate problems
usually eneountered in “‘economy type” AC-
DC tuner circuits. Features 8 tube circuit with
separate mixer and oseillator, 3 double tuned
IF stages followed by a limiter discriminator
providing maximum sensitivity and selectivit;
aeross the full FM frequency band of 88 M
to 108 MC. The tuning unit is factory assem-
bled :md adjusted, thus eliminating tedious
eritieal “front end” alignment problems. The
attractive slide rule dial and vernier tuning
combine to make the Heathkit FM-2 Tuner
simple to operate.

MODEL FM-2

$22°

Shpg. Wt. 8 lbs.

BROADCAST BAND
RECEIVER KIT

The Model BR-2 Broadcast Band Receiver is designed
especially for the beginner without any sacrifice of
quality. This receiver features a transformer operated
power supply, high gain miniature tubes, sharply tuned
F transformers, new rod type built-in anwnna and a
trouble-free pl.mctary tuning system. Exccptlonal per-
formanee with unusually high sensitivity. good selec-
tivity, and excellent tone quality from the 514" PM
chassis mounted speaker. Can be uged either as a re-
ceiver, tuner, or phono amplifier. Uses 12BE6 mixer-
oseillator, 12B\6 IF amplifier, I2AV6 detector, 1246
beam power output, and 5Y3 rectifier.

MODEL BR-2

17°°

(Less Cabinet)

e

i
i

Shpg. Wt. 10 lbs.

i,

SHIP VIA

[J Parcel Post
[J Express

[J Freight

WALNUT 5-1175

[J Best Way

(PLEASE PRINT)

QUANTITY

1ITEM MODEL NO. PRICE

Enclosed find () check ( ) money order for

Please ship C.0.D. ( ) postage enclosed for pounds.

On Express orders do not include transportation charges—they will be collected by
the express agency at time of aelivery.

ON PARCEL POST ORDERS insure postage for weight shown.

ORDERS FROM CANADA and APO’s must include full remittance.
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TV
SERVICE
CLINIC

Conducted by

JERRY KASS

N trouble-shooting the picture-tube

power supply the service technician

runs into an ironie situation. Volt-

ages in this circuit are extremely
high so the technician has no difficulty
determining whether they are present.
But just because these voltages are
so high conventional trouble-shooting
techniques and equipment cannot be
used.

The flyback or *“kickback” power
supply has proved to be the most effi-
cient system and is almost universally
used. Technicians will seldom come
across an r.f. power supply these days.
We will consider only the flyback sys-
tem.

High voltage is a byproduct of the
horizontal deflection ecircuit. Though
many modifications have been made in
the design of the horizontal system to
improve high-voltage circuit operation,
it nevertheless remains true that a
properly operating seconid-anode supply
can result only from a properly oper-
ating horizontal deflection circuit.

The dependence of the high-voltage
circuit on other circuits can be seen in
Fig. 1. The a.c. voltage necessary to
drive the high-voltage rectifier is gen-
erated in the horizontal deflection coils.
During each horizontal sweep the cur-
rent flowing through the deflection coil
(Fig. 2-a) increases at a linear rate,
causing the electron beam to sweep
horizontally across the face of the
screen. When the plate current of the
horizontal output tube is cut off at the
end of each horizontal trace, the mag-
netic field around the horizontal deflec-
tion coil collapses rapidly, generating
a large inductive kick. This kick con-
sists of an approximately 1,200-volt
negative pulse.

With the horizontal output tube cut
off and with the deflection coil connected
directly across the secondary (L3 in
Fig. 1) of the horizontal output trans-
former, the deflection coil acts as a
generator of large pulses. During this
time the output transformer acts in
reverse. The usual secondary winding
acts as the primary, and the usual step-
down function of the transformer be-
comes one of voltage stepup.

The stepdown ratio in these output

DECEMBER, 1954
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Courtesy RCA

Typical Barkhausen interference bars.

transformers varies—Ilet us assume ours

is 5 to 1. Thus we can expect a 1-5
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Fig. 1—A typical flyback type power
supply and horizontal output circuit.

voltage stepup of the inductive kick,
with approximately 6,000 volts appear-
ing across the transformer primary
L1 and at the plate of the output tube
(Fig. 2-b). This same transformer
action reverses the polarity of the
pulse, making the plate of the output
tube positive. It is because of this

DEFL COIL CURRENT
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Fig. 2—Waveforms in deflection yoke,
output plate and high-voltage rectifier.
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enormous pulse voltage that a note
appears on almost all TV schematics
warning the service technician not to
attempt direct voltage measurements at
the plate of the horizontal output tube.
If measurement is necessary, a high-
voltage probe should be used.

There is an additional winding (L2)
connected in series with the primary;
the two together constitute an auto-
transformer. The number of turns in
L2 is usually several times that in L1.
The exact ratio determines the positive
pulse voltage that—increased by auto-
transformer action—is fed to the plate
of the high-voltage rectifier tube.

The flyback transformer used to
create these high potentials has under-
gone a great deal of modification. Since
the development of large-screen tubes,
the older powdered-iron units have
given way to the present ceramic-core
high-efficiency types, making possible
the necessary higher voltages.

Rectifier

The high-voltage rectifier does the
same job as any conventional rectifier.
The high pulse voltage is applied to
the plate of the rectifier tube and con-
verted into a d.c. voltage (Fig. 2-¢)
suitable for second-anode use on a TV
picture tube.

Because of the relatively high fre-
quency of the pulse voltages applied to
the rectifier tube (15,750 cycles) and
the small current drain (approximately
200 ua), the fltering circuit is simple.

The rectifier is usually a half-wave
unit such as the 1B3-GT or 1X2. A
high-voltage rectifier tube is unique
only in its ability to handle large pulse-
shaped a.c. waves, sometimes as high
as 20 kv. Since the rectified high volt-
age is taken from the filament of the
tube, heating the filament with a con-
ventional transformer would be im-
practical. Extremely heavy insulation
would be required. So filaments are
heated by connecting them to one or two
loops of heavily insulated wire wound
around a section of the horizontal out-
put transformer. Both the 1B3-GT and
the 1X2 draw about %4 watt of filament
power (1.25 volts, 0.2 amp).

In series with many filaments is a
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current limiting resistor. It is fre-
quently imbedded in high-voltage wax
and helps to prevent filament burnout.
This resistor requires special attention.
Because of the pulsed nature of the
filament current, it tends to char.

The filter circuit is usually a simple
R-C network. The resistor is generally
about %4 megohm and the capacitor 500
auf. In some cases even the filter
resistor is omitted.

To simplify the circuit further, the
500-uuf filter capacitor frequently eon-
sists of the capacitance between the
Aquadag coating in the picture tube and
a second conductive coating on the out-
side surface of the tube. The glass of
the tube acts as the dielectric and has
a very high voltage breakdown rating.

TSTANDING for HIGH FIDELITY!

(&

‘/
e COLLINS, 252
" and
'‘PRE-FAB’ RECEIVERS

AUDIO PRODUCTS CO.

Catlms Audvio Produrn €o_ st in no woy
ik s i ol Wodie Co

Each Collins Tuner Kit is complete with
punched chossis, tubes, power transformer,
power supply components, hardware, dial
assembly, tuning eye, knobs, wire, etc., os
well as the completed sub-assemblies: FM
tuning units, AM tuning units, IF ompli-
fiers, ete,, where applicable. All sub-
ossemblies wired, tested and aligned ot
the factory make Collins Pre-Fab Kits eosy
to assemble even without technical knowl-
edge, The end result is o fine, high qual-
ity, high fidelity instrument at often less
than half the cost — because you helped
make it and bought it direct from the

factory.

1525
FMF-3 Tuning Unit

with AFC $18.75
The best for FM. The most sensitive
and most selective type of ““front end’’
on the market. 6 to 10 microvolts sen-
sitivity. Image ratio 500 to 1. 6)6
tuned RF stage, 6AG5 converter, 6C4
oscillator. Permeability tuned, stable
and drift-free. Chassis plate measures
6'2''x412"". In combination with the
IF-6 amplifier, the highest order of
sensitivity on FM can be attained.
Tubes included as well as schematic
and instructions. Draws 30 ma. Ship-
ping weight FMF-3: 212 |bs, Diol avail-
able @ $3.85.

1F-6 Amplifier

6 Tubes. Shipping wat. 3 Ibs. ] 9

FOR USERS OF COLLINS TUNERS:

Receive $5.00 credit toward the new
FME-3A front end! Mail us your old
front end with $13.75 and we will send
you the new, improved FMF-3A with
AFC, or, remit the full amount of
$18.75 and when we receive your old
unit in return a check will be mailed
you for $5.00.

AM-4Tuning Unit s2450

Yops in AM superhet performance! A
3-gang tuning condenser gives 3 tuned
stages with high sensitivity and se.
lectivity. Assembly is completely wired,
tested and aligned ready for imme-
diate use. Frequency coverage 540 KC
to 1650 KC at a sensitivity of 5 micro-
volts. Tubes 6BAS& RF amplifier; 6BES
converter; 6BAS IF amplifier and 6ATS
detector.- Draws 30 ma @ 220 volts.
Mounts on a chassis plate measuring
4'"'x738’'. Shipping weight 22 |bs.
Dial available at $3.85.

555

with AFC $58.50

The FM-11 tuner is ovailable in kit form with the
IF Amplifier mounted in the chassis, wired and
tested by vs. You mount the completed RF Tuning
Unit and power supply, then after some simple
wiring, its all set to operate. 11 tubes: 616 RF
omp, 6AGS converter, 6C4 oscillator, 6BAS 1st IF,
2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6ALS
discriminator, 6AL7-GT double tuning eye, 5Y3-GT
réctifier. Sensitivity 6 to 10 microvolts, less than
V2 of 1% distortion, 20 to 20,000 cycle response
with 2DB variation. Chossis dimensions: 12V2"
wide, 8 deep, 7' high. llustrated manual sup-
plied. Shipping weight 14 Ibs.

FM Tuner Kit

$7750

with AFC $81.00

The original 15 tube deluxe FM/AM pre-fab kit
redesigned on a smaller chassis. The tuner now
measures 14°° wide by 12 deep by 712 high.
This attractive new front and dial assembly opens
up new applications where spoce is at a premium.
Kit includes everything necessary to pu! it into
operation—punched chassis, tubes, wired and
aligned components, power supply, hardware, etc.
Kit comprises FMF-3 tuning unit, IF-6 amplifier,
AM-4 ‘AM tuning unit, magic
eye assembly and complete
instructions. All tubes included.
Shipping weight 19 lbs.

FM/AM Tuner Kit

: Collins Audie Produens Co. In¢c, RE-12
PO Box 368, Westfleld, N. J.
Tel. whirfield 2.4390
FM Tuner Kit [
l with AFC

] IF-6 Amplifier 1 AM-4 Tuning Unit

NAME tog g e e -y S———— -

1 7Y | SO ———,

[} 4 S

Amount for Kir §. ... See weights, odd shipping cost 5 .. ...

Check [J Money Order 3

1-
|
l ADDRESS .
I
|
§ Total omount enclosed §

FM/AM Tuner Kit[J FMF-3 Tuning Unit
[J with AFC with AFC

The outer coating is usually grounded
by spring wires connected to the deflec-
tion yoke bracket.

Since the capacitor is so small, and
the current drain low, a dangerous
charge cannot be stored, making this
tvpe of power supply relatively safe.
Regulation is also very poor, the output
voltage decreasing sharply with over-
load. Conventional high-voltage capac-
itors used in this ecircuit are so con-
structed as to present a high-resistance
leakage path to the high voltage.

This type of power supply is referred
to as the flyback type because the pulse
voltage is developed during the hori-
zontal retrace period. During this time,
an action of extreme interest to the
service technician takes place. Fig. 2-b
shows the falling edge of the inductive
kick overshooting its starting position.
This makes the plate of the output tube
extremely negative with respect to the
screen grid. As a result, electrons
oscillate around the screen grid, result-
ing in a light vertical bar at the left
edge of the picture tube (see photo).
This is the usual symptom of Bark-
hausen oscillations.

These are radiated from the output
tube and frequently picked up by the
antenna lead and fed back through the
receiver. A strong signal will usually
eliminate this interference, because the
large a.g.c. voltage developed will make
the receiver insensitive to this usually
weak signal.

The negative swing is a resonant
effect caused by leakage inductance in
the flyback transformer. Elimination
of this and other defects involving the
high-voltage rectifier will be discussed
in our next issue.

Any imperfection in the horizontal
deflection circuit is bound to reduce the
amplitude of the inductive kick and thus
the second-anode voltage. This will
cause defocusing and a “soft” beam,
permitting the deflection voltages to
have greater influence and creating an
effect known as “blooming.”

Many receivers contain an R-C net-
work between the windings of the auto-
transformer (Fig. 1) They are in-
cluded as a safety factor to prevent
damage in case the plate cap of the
high-voltage rectifier tube accidentally

WHEN YOU THINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS

80 RADIO-ELECTRONICS

l touches the chassis. The network will
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also provide protection against a burn
in case the technician contacts the high-
voltage line. It also limits the amount
of current flow in short circuits and
minimizes shock hazard in transformer-
less sets.

These components have no effect on
circuit operation unless they become
defective. Should the capacitor open,
the high voltage drops considerably
and there will be no brightness. Its
value is approximately .001 uf, and it
provides a path for the 15,750-cycle
pulses across the resistor.

Spooks

i have a Sparton receiver, model
24U174, and get a very thin vertical
line at the extreme left edge of the
raster. At first I took it for Barkhausen
oscillations, but I notice it only on the
lower channels and it seems thinner and
differs in appearance from Barkhausen
oscillations. It appears to be the effect
of some kind of radiation. I have
changed the horizontal oscillator and
output tubes, the damper and the high-
voltage rectifier. | have also checked the
entire output circuit for arcing but
there doesn’t seem to be any. I would
appreciate your help.—A. R., Webster
N.Y.

The probability is that the effect you
describe is “spooks.” It is seldom
troublesome because it generally ap-
pears beyond the visible portion of the
raster and can be ignored. It is only
comparatively recently that particular
attention has been paid to this trouble,
and it is the effect of radiation.

Many harmonics are generated in
the damper circuit as a result of the
rapid rise in deflection current. These
are radiated, picked up by the antenna,
r.f. or if. circuits, and appear on the
screen, Aside from adjusting the de-
flection circuit for maximum linearity,
there are very few remedies. The most

fe \C
"\ <>”
- T
3
6AX4-GT E>"
R T /"c“. * «:1 y

213
W

1+260v 18+ 80CST

Fig. 3—The two r.f. chokes and bypass
capacitor reduce radiation from damper.

effective check on this radiation con-
sists of inserting r.f. chokes of 1-15 uxh
in the cathode, heater and plate circuits
of the damper tube. Small bypass ca-
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20” CORNER FOLDED HORN
FOR 8” AND 12" SPEAKERS

THE LITTLEST REBEL, The KR-5, approaches Klipschotn performance on
light, middle bass. Heavy pipe organ bass is even more amazing with
smooth, clean reproduction completely free from unmusical boom and
distracting distortion. This latest Klipsch design by Cabinart, fifth in the
CABINART-KLIPSCH REBEL series, is available in all fine woods, utility
birch and, for portable hi-fi, strikingly smart leatherette.

Wall mount the Rebe! 5, hang or set it in a corner. Place it on a table
— a bench — a shelf — anywhere! Performance . . . absolutely unbelievable!

See your nearsst Cabinart hi-fi dealer or write for catalogs.

Finished $48.00 utinty $33.00

75 North 11th Street, Brooklyn 11, N. Y.

¢ Trade Moark
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Unique

Centralab plan
provides

4,000 dual-control
combinations

And your ,
Centralab distributor
has them IN STOCK

front and rear units, it’s a snap
to get the right replacement
for practically any dual control,
current or future (including
color TV)! See for yourself:

|
With Centralab’s new Fastatch® ‘

|
Snap front unit...

(with outer shaft
cut to length)

To rear unit...

(with blue shaft I
cut to length) ‘
Snap on switch

(from Fastatch
KB series)

Add the knobs

—and there's
your custom dual

e
é/
Y
f/
Y
That’s all there is to it—sounds
easy, doesn’t it? It 1s!
There are no loose parts. .. no lugs
to bend . . . no tricky assembling.
Fastatch front and rear units
are completely assembled, tested,
and guaranteed by Centralab.
Ask your Centralab distributor
to show you Fastatch Duals. And
send coupon for bulletin 42-218.

*Trodemaork

Centralab

Tear out coupon and mail today!

A Division of Globe-Union Inc.
922LE. Keefe Avenue, Milwaukee 3, Wisconsin

Send me free bulletin 42-218.

Name...

Company.........
Address....

........ State. ...

84054 '
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pacitors may also be used. See Fig. 3
for a typical circuit.

This effect is most noticeable on the
low-band channels because the strength
of harmonics decreases with increase in
frequency.

Since the vertical line appears on the
extreme left edge of the picture, should
you have difficulty eliminating this
interference, simply increase the width
slightly to move the line behind the
mask. Most receivers are capable of
a little extra width.

Burned plate resistor

I have an Admiral model 21B1 on
the bench for the second time. In each
case the complaint was the same. No
pictures on the weak-signal channels
and weak pictures with lots of snow on
the stronger ones. The set uses a high-
gain cascode tumer. The first time in the
shop I replaced a few components in
the tuner and that corrected it. Now
one of the components I replaced the
last time, the cascode plate resistor, is
defective. I don’t want just to replace
it and have another callback. I'd appre-

| ciate some help.—C. B., Richmond, Va.

The plate resistor was probably
burned out by excessive plate current
in the r.f. amplifier. This is especially
true in the type 6BK7 that is used in
this receiver. The r.f. amplifier circuit
is far too critical to attempt reducing
the plate current. A more practical
approach would consist of replacing
the plate resistor with a 1-watt unit.
It will easily handle the current flow.

In many cases this failure is the re-
sult of a shorted bypass capacitor be-
tween ground and the plate end of
this resistor. There have been several
instances where this capacitor shorted
to the cover plate of the tuner. After
replacing the resistor, carefully check
the bypass capacitor before reassem-
bling the tuner.

Critical focus

I would like some information on @
Capehart receiver, chassis CX-33. 1
have had this set for over two years
and cannot find the cause of its critical
focus. There is no instability involved.
When the focus is adjusted for opti-
mum sharpness, it will stay put for a

| few weeks. Then it will go out of focus

again and I have to readjust the focus
control. I have checked every component
in the focus circuit and all voltages.
Every value, as far as I can determine,
s  exactly as the manufacturer’s
schematic—S. E., Biloxi, Miss.

Check the direction of taper of the
focus control. If it is reversed, the focus-
ing point, while obtainable, will be ex-
tremely critical—so much so that even
the slight aging of any of several tubes
will cause defocusing. Set the control
at the center of its rotation and meas-
ure the resistance between the center
terminal and the unused outer terminal
—you should get about 3,500 ohms. If
the resistance measures about 1,000
ohms, reverse the outer terminal con-
nection. END

www.americanradiohistorv.com

FOR THE LEASTEST . ..

Unlimited thrills from any TV set, new
or old. More programs, more variety,

more pleasure from a few dollars

invested in a Granco converter totune
in those local UHF stations. Install it

yourself in a few minutes.

5949
(Zranco

MODEL SLU
ASK YOUR DEALER!

UNSURPASSED FOR

FRINGE AND FAR FRINGE
RECEPTION

MODEL DN-2 FOR VHF-UHF

ORDER FROM
YOUR NEAREST $3 495
PARTS DEALER LIST
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JACKSON COLOR BAR/DOT GENERATOR

Signal Outputs

1. Composite video of either polarity, adjust-
able amplitude to 2 volts across 90 ohms.

2. Modulated R.F., channels 3 througk 35, 0.1
volt across 300 ohms,

3. Horizontal sync., positive poluritth volf

8. Black, relative luminance zero, chrom-
inance zero
Luminance and chrominance held to 10 per-
cent, phase angles to =5 degrees
Position 2—Color Difference.

7 Bars of zero luminance in the following

Internal Adjustments

1. Burst amplitude.
2. 3.58 frequency vernier,
3. Sync. lock controls.

Tube Complement

across 200 ohms. sequence: 12AT7 — 8 6J6 — 10
4. Color subcarrier, 4 volts across 20D ohms 1. Black, relative chrominance zero. 12AX7 — 4 5U4.G — 1
at burst phase. 2. 1, relative chrominance (.25 6ALS —1 6BJ7 — 1

Synchronizing Signals

1. Horizontal sync. and blanking (F.C.C. stand-
ards).

2. Vertical sync., serrated and locked to hori-
zontal.

3. Vertical blanking.

4, Color burst (N.T.5.C. standards).

Video Signals
1. Dots {nominal 108 dots)
2. Crosshatch (nominal 12 by 9)
3. Color bars {5 switch positions)

Position 1—Multi.

8 Bars in the following sequence:

1. White, relative luminance 1.0, chrom-
tnance zero

2. Yellow, relative luminance 0.89, chrom-

Q. relative chrominance 0.25
Black, relative chrominance zero
. R-Y, relative chrominance 0.25

o v aw

. B.Y, relative chrominance 0.25
7. Black, relative chrominance zero
Phase angles held to *=2 degrees.
Positions 3, 4 and 5—Single bars, luminance
0.3, chrominance 0.5, occupying approxi-
mately 60% of screen width.
1. Red {position 3)
2, Green (position 4)
3. Blue (position 5)

Sound Carrier, approximately 25% of peak
picture carrier, placed 4.5 megacycles from pic-

ture carrier.

Circuit Operation

1. Color sub-carrier and sound frequencies are
determined by crystal oscillators.

2. Color phase angles are determined by an
accurate, low impedance delay line,

3. Direct gating of proper chrominance phase
is employed for each color bar to attain
moximum stability and reliability rather
than usuval methods utilizing quadrature
encoders.

4. Serrated vertical sync. is maintained an in-
tegral divisor of horizontal rate.

5. Lluminance and chrominance levels are re-
liable and stable. No multivibrators are em-
ployed in generating color bars.

6. No internal or external adjustments are

inance 0.44 Panel Controls
3. Cyan, relative luminance 0.70, chrom- 1. .R.F. carrier tuning, channels 3 through 5. necessary for proper bar widths, luminance
inance 0.63 . Video output amplitude. or chrominance levels, For use on 105-125
4. Green, relative luminance 0.59, chrom- . Horizontal lock. volts 60 cycle AC.
inance 0.59 . Standby switch (sound on, sound off),

5. Magenta, relative luminance 0.41,
chrominance 0.59

6. Red, relative luminance 0.30, chrom-
inance 0.63

7. Blue, relative luminance 0.11, <hrom-
inance 0.44

I
Service Engineered " Test Equipment-

16-18 South Patterson Boulevard, Dayton 2, Ohio * In Canada: The Canadian Marconi Company

DECEMBER, 1954

. Video oulput polarity switch.

. Power switch.

NO WU AN

. Function switch (crosshatch — dots — color
bars)

8. Color bar switch (Multi, Color Diff., Red,

Green, Blue).

WwWWW. americanradiohistorv.com

ELECTRICAL

Physical Characteristics
Dimensions — 16" wide x 912" high x 10},
deep. Designed to match other Jackson TV
Equipment, both in styling and exterior di-
mensions,

Weights—27 net pounds. Shipping 32 pounds.

SON

INSTRUMENT CO.
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ERELY because the technician

succeeds in localizing the

trouble in a “dog” chassis, it

should not be assumed that
the receiver can be easily restored to
normal operation. For example, it may
be found that a horizontal output
transformer has some shorted turns.
But unless a replacement can be ob-
tained, it may be a big job to re-
store the receiver to normal operation.
This situation becomes aggravated
when the transformer operates in a
complex arrangement, feeding back
pulse voltages to the a.f.c., horizontal
oscillator, and keyed a.g.c. circuit, as
well as to the booster and high-voltage
circuits. In some arrangements, pulses
are also fed to blanking circuits to elim-
inate retrace lines and Barkhausen
lines, for operation of noise gates, and
to peak the horizontal drive voltage.

A big job can be avoided by using a
replacement transformer close to the
original specifications. But sometimes
the remaining differences are sufficient
to prevent proper operation. If the op-
erating waveforms and peak-to-peak
voltages are available, the technician
can sometimes design correcting cir-
cuits to compensate for the replacement
transformer differences. This proce-
dure comes under the heading of re-
design, which most service shops
(wisely) do not care to tackle.

In some instances, technicians sug-

*Field Engineer, Simpson Electric Co.
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without DATA

Servicing the tough

ones without voltage

and w(wefmw/ data

By ROBERT G. MIDDLIETON*

gest converting the entire circuit to a
standard arrangement. Since this is
costly, the customer often refuses to
permit it. In such a case it becomes
necessary to advise the customer that
the receiver is obsolete and no longer
worth fixing. Any reasonable customer
will accept the logic of the situation.

Sometimes waveforms and peak-to-
peak voltage data cannot be obtained
for a particular chassis. In a situation
of this kind, there are two possible pro-
cedures. In some cases, the necessary
data can be found for another make of
receiver which uses the same -circuit
arrangement. This requires considerable
searching. A great deal of time can be
saved if cross-reference data are avail-
able to the technician. Since cross-
reference data are not published com-
mercially, the technician must build up
his own file of pertinent data. These are
best filed in card-catalog form for ready
reference.

The other procedure involves obtain-
ing another receiver of the same type
for comparative measurements of wave
shapes and peak-to-peak voltages. If
this method is wused, the technician
should record the peak-to-peak voltages
and sketch the waveforms, so that he
will have them available if a similar
situation arises in the future.

When another receiver of the same
type can be obtained, whole sections of
the faulty receiver can be checked out.
As shown in Fig. 1, the entire sync sec-
tion of an auxiliary receiver (of the

WWW.americanradiohistorv.com

same type) can be substituted for the
sync section of a faulty receiver. The
video signal from the cathode of the
video amplifier is applied to the grid of
the sync separator.

To check the entire sync section by
substituting the sync section of an aux-
iliary receiver, the chassis are grounded
together and the signal paths broken at
suitable points. Test leads are then
used to patch the section; they should
be kept reasonably short. If there is
trouble in the sync section of the faulty
receiver, normal operation will be re-
sumed when the test leads are connect-
ed. Various stages in the sync circuit
can be eliminated by similar procedure,
thus “closing in” on the faulty stage
or component.

If normal operation is not resumed,
it is apparent that the fault does not lie
in the sync section, but in some other
section of the receiver. The sweep sec-
tion or the video section of the receiver
can be patched in the same manner.

SYNC SEP

BREAK

IST RCVR

2ND RCVR TEST LEADS

VIDEQ AMPL

Fig. 1—Substituting the sync section.

RADIO-.ELZCTRONICS
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Fabulous..Revolutionary
..Completely New..

MigH1Y

*Pat. No. 2680196, others pending.

the most powerful antenna
ever built, featuring TESCON’S
NEW exclusive DDP oo ounoneprasio

Tescon's miraculous Mighty Mo will make prime signal areas out
of even the deepest fringe sections of the country.

Mighty Mo ... complete with DDP, an entirely new and revolu-
tionary concept of phasing, will trap even the weakest signal and
perk it up to a clear, brilliantly sharp, deep-toned picture. Tescon
absolutely guarantees that each and every Mighty Mo will perform
where other antennas have actually failed!

Unshakzable proof, substantiated by exhaustive field tests,
definitely shows that Mighty Mo does more than any other antenna
manutacturer loudly claims his product will do. Theoretical ratings
will never pay off. Rely on tested results ... that's your real proof,
that's your money in the bank.

Here’s Mighty Mo’s proof MIGHTY MO’S FEATURES
DDP (Double Di d Phasi

...the results of ACTUAL i precisiogtjtm?ed ‘;ahr:gir;g regﬂf$?§3 il Stacked MM200
S e L Designed for VHF— GHF || Style no. 4 212CKe

ra n n i
FIELD TESTS to a clear, magnificently sharp, i pSmgIe MM100

photo-like picture. I

@ On channels 2 to 13, Mighty Mo @ Fiatresponse. .a must for color l

outperforms every other antenna reception.

manufactured today. @ Llargest screen area ... over 70
sq. ft. Screen elements spaced
@® Higher uniform gain over ali less than 1.10 wave length apart o
channels. Does not vary more for maxtmum reftector efficiency.
Shrbssithnd. Farfoet sn o TV ® gl e e el
across band. Perfect on color TV. achieved. Gain tatfove tuned reference dipole)
. @ Absolutely no rear pick up or 15
@ Clearer, sharper, deeper pictures co-channel interference . no H |
on all channels. ‘venetian blinds.” ‘3 i
® Y2 wave element spacing on all "
@ Higher average gain than 6 of the channels for super-gain. '
most advertised antennas @ Completely preassembled . .. not 2
an erector set type antenna.
@® Uniform gain response ... no er- ;
ratic audio and video patterns. 5
@ Thoroughly tested for mechanical 4
grac& stress and strain ... exceptionally j
rugged.
@ Guaranteed to perform where a =1 s = jchannell1 e e i
this red-hot, fast moving, other antennas fail 57 6o 06 2 %6 #2 186 192 200 204 210 216
. A . ' . X
money-making antenna...right now! Most uniform gain response ever recorded.
Does not vary more than 1% D.B. on any channel.
TESCO TV PRODUCTS COMPANY Extremely important for quality color reception.  _
GNTI
SPRINGFIELD GARDENS 13. NEW YORK C’
DECEMBER, 1954 85
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ELECTRICAL ENGINEERS

or

PHYSICS GRADUATES

with experience in

RADAR « ELECTRONICS

or those desiring to enter these areas. ..

The time was never more opportune than now
Sor becoming associated with the field of advanced electronics.
Because of military emphasis this is the most

rapidly growing and prowising sphere of endeavor for the young

electrical engineer or physicist.

Since 1948 Hughes Research and Devel-
opment Laboratorics have been engaged
in an expanding program for design, de-
velopment and manufacture of highly
complex radar fire control systems for
fighter and interceptor aircraft. This re-
quires Hughes technical advisors in the
field to serve companies and military
agencies employing the equipment.

As one of these field engineers you will
becomne familiar with the entire systems in-

Hughes Field Engineer H. Heaton
Barker (right) discusses operation of
fire control system with Royal Canadian
Air Force technicians. Avro Canada
CF-100 shown at right.

Relocation of applicant must not cause
disruption of an urgent military project.
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volved, including the most advanced
electronic computers. With this advan-
tage you will be ideally situated to
broaden your experience and learning
more quickly for future application to
advanced electronics activity in either the
military or the commercial field.
Positions are available in the continen-
tal United States for married and single
men under 35 years of age. Overscas
assignments are open to single men only.

Scientific
and
Engineering
Staff

HUGHES

RESEARCH
AND
DEVELOPMENT
LABORATORIES

Culver City,
Los Angeles

County,
California

WWW . americanradiohistorv.com
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Caution must be used in the case of
transformerless receivers in which the
power plugs may be “crossed,” result-
ing in a short eireuit. Transformerless
receivers should always be powered by
a line isolation transformer. The auto-
transformer type of unit is unsuitable
and will not isolate the receivers—sep-
arate primary and secondary windings
must be provided.

Waveforms in faulty receivers

Interpretation of waveforms is not
always an easy matter. When an aux-
iliary receiver is available, comparison
checks can be made back and forth be-
tween the faulty receiver and the nor-
mal receiver. When an auxiliary re-
ceiver is not available, the technician
may have trouble because of the in-
completeness of the published data. In
many cases the waveform and peak-to-
peak voltage may check out correctly,
but the circuit action will still be faulty
because of minor spurious components
in the waveform. Whether or not such
minor spurious components are toler-
able cannot be determined when the
published waveforms are sketched
rather than photographed; the techni-
cian making the sketch almost always
deletes minor components which may be
present in normal operation.

Trouble-shooting a dog

A dog receiver was brought in with
the complaint that the picture pulled
when the contrast control was set to a
normal level. New tubes did not im-
prove the situation and all d.c. voltages
and resistances measured correctly. As
the contrast control was advanced, the
test-pattern circle became distorted. In-
spection showed that the picture pulling
followed black lettering in $he pattern
or followed black areas such as the
horizontal wedge. This in itself was
a clue since it was apparent that the
distortion was due to the entry of video
signal into the sync circuits.

In cases of this kind it is usually ad-
visable to check the d.c. supply lines for
spurious a.c. voltages. Spurious volt-
ages can couple from one receiver sec-
tion to another in the event of failure
or partial failure of decoupling or by-
pass capacitors. Applying the scope
across the B plus supply line to the
sync section showed that various spu-
rious a.c. voltages were present, at a
level of 0.3 volt peak-to-peak. This level
is high enough to cause trouble in some
chassis, but not in all. Since the service
data for the receiver did not state the
normal level of a.c. voltage in this line,
it was necessary to regard the spurious
voltage with suspicion, and to eliminate
the possibility of trouble from this

source. Additional filter capacitance
was shunted from the B plus line to
chassis until the spurious voltage

dropped to 0.1 volt peak-to-peak—with
no apparent change in the picture pull-
ing. Hence, the B plus line was given a
clean bill of health.

Next the waveform at the horizontal
phase detector was checked on the

RADIO-ELECTRONICS
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PHILCO

‘Super Performance

BUILD CUSTOMER CONFIDENCE ... MORE SALES FOR YOU!

Designed 10 outperform any equivalent antenna in its
class, each Philco Super Performance TV Antenna
provides the finest picture possible...long life

and ease of installation. Powerful Conical . . . all-
j aluminum VHF Yagis, engineered for quick rigging
PHILCO TWO-BAY ... light weight. Stacked versions provide top-qual-
SUPER CONICAL ity fringe area reception. Only six UHF Yagis cover
Strong signal pick-up on ail VHF-UHF channels. the entire UHF spectrum. Here’s powerful reception
Ideal for fringe area reception . .. aluminum . .
construction with dowelled elements: Part No. on all channels...the kind that builds customer
45-3096-2. Single bay desigu: Part No. 45:3096. confidence. .. more sales for you !
pu_N. 1
P -—
That’s right! Ride any way you like it . . . or earn all of
them! They’re yours FREE with PHILCO FREE RIDE @ @
TICKETS . . . and there’s no waiting! Collect your \ b
selected “ride” as soon as you have the necessary num- \ ~ A

ber of tickets. You can enjoy Rollfast Roller Skates;
Radio Flyer Coaster Wagon; Rollfast Bicycle;, BMC

Juvenile Tractor; Airplane Trip for Two; 14, Ton Panel \}\,\/

Dodge Truck; Plymouth Plaza Sedan. Concentrate

your parts and accessories purchases on PHILCO and PROFITS with these great FREE RIDES . . . all at no
make double profits . . . profits through the great ready- extra cost to you. Don’t wait . . . register NOW! Get
made PHILCO market of PHILCO owners and PLUS started on your FREE RIDE with PHILCO!

SEE YOUR PHILCO DISTRIBUTOR FOR DETAILS

PHILCO

V, sy /PHILCO CORPORATION

)
hF o Gl ACCESSORY DIVISION
> L4 ""A'" AND ALLEGHENY AVE., PHILADELPHIA 34, PA.
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Here’s how to
GET MORE WORK
OUT OF YOUR

scilloscope!

A complete, easy
guide to the handiest most profit-
able service instrument of all

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr. )
of Allen B. Du Mont Laboratories, Inc.
326 pages, 370 illustrations. Price $6

Oscilloscopes are gold mines for servicemen who
Jlearn to use them fast, fully and accurately on all
types of work—and herec at last is o ‘book that
really shows you how.

In clear, easily understood terms, it teaches you
when, where and exactly how to use the oscillo-
scope . .. how to interpret patterns ... how to use
your ’scope to handle tough jobs easier, faster and
better.

It contains no involved mathematics—no com-
plicated discussions. Instead it gets right down to
“brass tacks’” in explaining how oscilloscopes
operate. Then you learn exactly how to use them
in lab work and on all types of AM, FM and
television service—from locating troubles to han-
dling tough realignment jobs.

Each operation is clearly explained step by step.
You learn to determine just where and how to
use the 'scope on a specific job; how to make con-
nections and adjust the circuit components; how
to set the controls; and HOW TO ANALYZE
OSCILLOSCOPE PATTERNS fast and accurate-
ly. 370 illustrations including dozens of pattern
photos make things doubly clear.

No other type of spe-
cific service training can
mean so much to you in
boosting your efficiency
and earning power! Send
coupon NOW for 10-day
FREE examination !

Wﬂﬁ
> PRACTICE

é 10-DAYS

_%rniivg

| Dept. RE-124, Rinehart & Co., tne.
232 Madison Ave.. New York I6, I
I Send MODERN OSCILLOSCOPES AI\D THEIR USES

'SCOPE

EXPERTS get
Better jobs .
bigger pay!

T =

for 10-Day FREE EXAMINATION. 1If book is satisfac-
tory, I will then send you $6.00 plus postage promptly
I in full payment. If not, I will retmn book postpaid in
I good condition and owe you nothing, l
l NAME im0 A 8 e L B o 5 l
I ADDRES S R e i i I
CITY, ZONE, STATE NI I
I. OUTSIDE U.S..1. $6.50. cash only. Moncy back l
if you roturn bool: within 10 duys

[ I Y g |

| TELEVISION

scope with the aid of a low-capacitance
probe. The waveform appeared to have
the same shape as the published wave-
form and the peak-to-peak voltage
checked within 20%, usually considered
satisfactory. However there was evi-
dently some small amount of fuzzy
spurious voltage also present, which
did not appear in the data. It was
questionable whether this spurious
voltage was tolerable or not. A check
was made to determine whether the
spurious voltage was video informa-
tion because, if the spurious voltage
actually was residual video signal, it
could easily account for picture pulling
at this point in the circuit.

To make the check, the technician
touched his finger very lightly to the
tip of the low-capacitance probe while
also touching the probe tip to the plate
of the phase-detector tube (the body al-
ways picks up 60-cycle hum around the
test bench). This mixed a small amount
of 60-cycle hum with the waveform
voltage at the phase detector. This type
mixture causes a velocity modulation
of the waveform, which develops a
picture on the screen of the scope if
the waveform contains video informa-
tion. As a result of the test, the tech-
nician observed half the test pattern
appeared in bas-relief on the scope
screen and the suspicion that the spu-
rious voltage consisted of video signal
was verified. (See Fig. 2.)

SYNC PULSES CLEANLY STRIPPED

RESIDUAL VIDEO SIGNAL PRESENT

ADDING SMALL AMOUNT OF 607 HUM VOLTAGE
Fig. 2—Testing of spurious voltages.

Only half the test pattern appears
because the 60-cycle hum voltage pro-
duces a folded-over vertical sweep in
the scope, just as a 60-cycle sine-wave
voltage produces a folded-over picture
when applied to the vertical deflection
coils of the picture tube.

The picture on the scope screen ap-
pears to be in bas-relief because the
picture is being developed by velocity
modulation, with the result that the
high-frequency portions of the video
signal are much more apparent in the
reproduced signal than are the low-
frequency portions.

Since it was now known that the
fuzzy portion of the display consisted
of spurious video signal, it was appar-
ent that the trouble was in the sync
separator where the camera signal is
normally removed from the sync pulses.
From this point on, the job was simple
enough.

www.americanradiohistorv.com

K AND RK
CONNECTORS

for radio, television, instrument and
general electrical and electronic
circuits

PLUG

RECEPTACLE

Cannon Electric K and RK
plugs and receptacles in-
clude 14 shell types in 8
gizes with 199 insert (lay-
out) arrangements. The
line includes 6 accessory
fittings. Contact capacities
include 10, 15, 30, 40, 60, 80, 115 and 200-
amperes. Conduit and cable clamp en-
tries accommodate Navy, Air Corps and
A-N threads. The special acme thread
of the coupling nut assures long service, -
fewer turns for engagement.

New K5-1954 Bulletin on request.

WK-C3

CANNON ELECTRIC COMPANY,
3209 Humboldt St., Los Angeles,
Calif, * Factories in Los Angeles;
East Haven; Toronto, Canada;
London, England. Representa.
tives and distributors in all
principal cities.

CANNON
ELECTRIC,

Since 1915

Please Refer to Dept 144

A
ELEE

NIND NI

RADIO-ELECTRONICS
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ITONEW Y
DIRECT to YOU

from kthe_ manufacturer

/VEWApproved policy

Now. for the first time you can buy high-quality
audio, test, TV, AM-FM receiving equipment at
unheard-of low prices!

New Approved policy eliminates percentages to
“middlemen”—brings equipment direct from factary
to you for buys that can’t be beat .. . anywhere!

Now

Imperial V —

2 12-tube New
AM-FM Tuner Kit Model A-800

® Band width—200 kc
® Tuned RF stage Pre-Amp kit

® Tuning Range 88-108 m¢
® Sensitivity 5-10 u/v, 20-30 db
e |ron core tuned |.F. disc. trans.
e GCBG RF amplifier ® 6AB4 mixer
-® 6AB4 oscillator e 6AUG 1st |.F.

2 . amplifier e 6AU6 2nd I.F. amplifier e Floated tubes to prevent tude microphonism e 3 input connactors—
DR Bl S Ay o pere
« AM tuning range 530-1550 kc e 6BAG RF amplifier ® € position equalizer switch for GE and 'Pickering cartridges

® High-low tone controls approx. 15 db @ Tubes: 2-7F7

® 6BEG converter e 6BA& 1st |L.F. amplifier ® 1N34 or IN6D crystal diode o Powar required: 6.3v AC or DC. .6 amp., 189-220v DC at 7 milliamps

detector ® Tuned RF stage ® Chassis dimensions: 934~ long, 5” high, 8” w.

Complete kit of parts including tubes, pictorial and (o) 24 5 : : ; $ 95
SOREm At ke $375 kit with complete, illustrated instruction book 15

Wired and tested. $5.00 additional :
-\h“ ’ -
e

VA RN LT d GO NVow V-9 FM Receiver Kit
THE BINAURAL TWINS

Start Your Hi-Fi Installation the Economical Way

" e Self-contained AC Power Supply
¢ Self-contained AC power supply ® 3 section variable condenser
® Tuning range 530-1650 k¢ ® Tuning range 88-108 mc
® 6BA6 RF Amplifier e Band width 200 k¢
® GBE6 converter ® Sensitivity 10 microvolts 20 db
® 6BA6 1st I.F. amplifier ® Tuaed RF stage
® GALS detector ® Iron core tuned |.F.—disc, ® GAUG 2na I.F. amplifiet
GC4Scm"tqut '°5"°W°' oulttput trans, ® 6AUG Lst limiter
H ifi ® Sensitivity 5 microvolts ®6CB6 R.F. amplifier ® GAU6 2nd limiter
= gsfectsi%f"v'j‘r'i“a;f:g;':é » iron core tuned coils throughout o 6ABA mixer E o GALS5 detector
e Tuned RF stege ' © Dimensions 9% x 5” x 57" ® 6AB1 oscillator (temp. e 6C4 cathode follower cutput
5 ¥ & d compensated) ® 465 saienium rectifier
Compiete kit of parts, including AC power sup- $92450 o 6AUS st I.F. amplifier o Dimensions 9%” x 5” X 576"

ictorial an tic diagrams......
B, tuhes pictor] rfischetiptic o Complete kit of parts including AC power sup- $9950
ply, tubes, pictorial and schematic diagrams.....

New n-465 Mew a-900
Field Strangth Meter UHF Signal Generator

0-100 Microvolts Full Scale SEPERICY ¥ Y A SR
¢ 12 Channel High Gain
(standard cofl) cascode turret

tuning front 2nd ® Pawer supply: 115-125v,
e 6BU7—RF 60 cycles
® 6J6 oscillator-mixer ® 3" calitrated output
® 5CB6 high gain 1st I.F. meker, 1 volt
® 6AUS high gain 2nd I.F. ¢ 1 volt minimum across the
® IN3& crystal diode (meter band

rectifier circuit) 2nd detector @ 50 ohm terminated output
® 6AUS amplifier (for earphone cable

or scope use) picture carrier e Laige €~ dial, accurately
onl calibrated in megacycles
® Signal indicator, 67 large {ace, 0-500 microammetar anc spot channeis
e Self-contained power supply 115 volts, 6C cycles o Stable operation—low
® Calibrated in relative microvolts—2 scales: 0-100 microvolts and leakage
25-30,000 microvolts @ RF .atteruator 0-120 db totai ® Separate modulation control
® UHF calibrated reference scale o Drift after warmup negligible @ Cavity tuning system
® Pane! mounted '*Off-On’’ indicator ® 400 cyche internal modulation @ Dimens.onrs: 12” x 10” x 8”

(] 3%(; or 72 ohm ?ut‘put .
® UHF strips available on order " . . ‘
2 Wirec and tested with tubes and instruction book $595°

Wired and tested with tubes and instruction book $595°

order diréct from .........

rree caraloe OFER! b SHXAPPROVED

Write today fer free complete Approved catalog! ’~ ~ ELECTRONIC INSTRUMENT CORP.

928 BROADWAY NEW YORK 10, N. Y.
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P Frequency Range: 20-20,000 cps.
» Lowest noise level @ Uniform sensitivity
» Minimum amplitude variation e Less distortion

600 feet on plastic reel. ... ..
1200 feet on plastic reel.
2400 feet on plastic reel... .

At All Leading Sound Dealers

g,

V;

Ty THe
FINEST TAPE

YOUR RECORDER
CAN USE

ORRADIO INDUSTRIES, INC.

OPELIKA, ALABAMA

Export Division: Morhan Exporting Corp., New York

in Canada: Atias Radio Corp., Ltd., Toronto

New 4-$peed
Magnemite*

for Unmatched Versatility
in Field Recording!

Designed for. nature sounds, music, street
sounds, interviews, conferences, courtroom re-
porting, missionary work and field reports. All
of these may be recorded on a single 4-speed
portable, battery-operated spring-wound tape
recorder. Features quick speed change with
automatic equalization.

Model 610 EM meets both primary .and sec-
ondary NARTB standards and operates at tape
speeds of 15, 7)4, 3%, 1% ips. Records and
plays back frequencies up to 15,000 cycles.
Model 610 DM operates at tape speeds of 7%,
33/4" 17/&! 1%6 ipS.

These tiny recorders weigh only 17 Ibs. with
self-contained batteries that last 100 operating
hours and include built-in monitoring and
headphone playback facilities. Designed for
extreme simplicity of operation. Meets the
most gruelling field tests. May be operated
anywhere. Measures only 7 x 10 x 11 inches.

Write for compiete technical literature
and direct factory prices to Dept. RE:

AMPLIFIER CORP. of AMERICA

394 Broadway, N. Y. 13, N. V.

*T.M. Reg. U.S. Poi Off

OUR GREATEST

BARGAIN

2-BAY
16-ELEMENT
CONICAL ARRAY
with Hi-Band
Adapters
Sturdy ¥a” Ele-
ments

99 IN LOTS

EACH THREE

SINGLE LOTS $5.30

Never before has Na.
tional Electronics had
a BARGAIN like this.
We made a spectal
purchase in order

get these sensational
prices. And this array
has everything. This

conical 2-bay 18-ele-

1
ment array provides
ultra-fine fringe reception, Includes sixteen %4 inch_air-
piane type aluminum elements. including hi-band adapt-
ers for greater gain on the high channels and is complete
with one pair of stacking bars to each array. These are
packed in cartons of three 16-element arrays per carion,
\:l['._lli_tle rods at $14.95 per carton. Money back. if not
satisfied,
When purchased in single 16.element ar-
rays, separately boxed—your cost is % 5.30 ecach
3 Two-Bay Arrays per carton without Tie
Rouds 13.50 carton

1.95 set

4 Bay Ultra-Fringe Stacking Assembly for
Above—Model 4B ... U =

360° Super Directronic
Electronically Rotates
in All Directions VHF-
UHF CHANNELS 2-83

Powerful. 24 element 2 bay
Directrotic antenna is elec-
tronically heamed to any
transniilier in fringe area
by 6-position selector switch.
No motors or electricity. Ex-
tremely high gain. =]
G-POSITIOT‘{

U-CLAMPS.  Order
AX-524. Money back,

= if not
! satisfied.

NEW CATALOG AVAILABLE

OF CLEVELAND

THE HOUSE OF TV VALUES

212 Delco Building Cleveland 3, Ohio
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As an illustration of a similar situa-
tion, there is a large amount of vertical
sync pulse present along with horizon-
tal sync pulse voltage at the grid of
various pulse-width a.f.c. arrangements.
In case of trouble with the circuit, the
presence of this vertical sync pulse,
might be a matter for concern, if ideal-
ized waveform sketches are referred to.
However, the presence of the vertical
component is normal and does not dis-
turb satisfactory operation.

Waveform photographs are usually
more satisfactory from this point of
view if taken in pairs; one photograph
should be taken using a 30-cycle scope
I sweep, another wusing a 7,875-cycle
| scope sweep. The reason is that low-

frequency spurious voltages may be

all but invisible on fast sweep, and vice

versa. Some service data are available

in which the waveforms are illustrated
‘ for half the line and field sweep rates.
These will be valuable in servicing
“dog” receivers.

Y W o\

NORMAL RESPONSE CURVE WITH 60V HUM

RV! CURVE WITH REACTIVE
WITH REACTIVE DISTORTION

DISTORTION & 60V HUM

| Fig. 3—Trace and retrace scope curves.

The mixing of 60-cycle hum voltage
with the input signal to the scope is
also useful to determine whether dis-
tortion of low-frequency video voltages
is being caused by 60-cycle hum or by
reactive distortion. For example, when
aligning an i.f. amplifier, the techni-
cian sometimes observes that the trace
and retrace are displaced as shown in
Fig. 3. This distortion may be caused
by 60-cycle hum or by capacitive re-
actance. The distortion opens up the
base line (when the scope is operating
on 60-cycle sine-wave horizontal sweep)
and may be caused by heater-cathode
leakage in a tube, by a bypass capaci-
tor in circuits carrying the video signal,
or by a coupling capacitor having too
small a value.

In any case, the technician should
determine whether the distortion is hum
distortion or reactive distortion. As
shown in Fig. 3, this determination is
made by injecting a small amount of
60-cycle hum voltage into the scope
input circut by touching the finger light-
| ly to the wvertical input post of the
| scope.

If one end of the display closes up in-
to a straight base line, but the other end
of the display opens up into a large
loop, reactive distortion is present. But
if the display opens or closes equally
at both ends, hum distortion is present.

Thus it is seen that hum voltage can
be a very useful tool in practical serv-
ice work, when the operator knows how
to use it. END
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for
SERVICE

EXPERIMENTAL
INDUSTRIAL
and MILITARY

Applications

Now, for the first time, you can get these famous original equipment favor-
ites in lots up to 1,000—fast and economically from local parts distributors.
Previously sold to the world’s leading manufacturers only, in huge pro-
duction quantities, these Stackpole components are now available from
selected distributors in the same quality that has made them favorites for
over 25 years.

Every Stackpole component is produced undet full quality control—from
raw material to final test. Each is fully proved through years of field
service in the most exacting applications—military, service replacement,
and commercial.

Write for bulletin on any type and name of ncarest distributor.
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the antenna
for which
all America
has been
watmg. ..

W

this is the
PROBLEM

New TV stations by the
score plus stepped-up

S

.U‘_-:l M fnial e

po s lpepd

e

HWT

power on existing
Ranically safe! ' stations is increasing the

hane

2nts are dcuble locked in position difficulty of reception
in many areas.

Co-channel
interferences and the
resulti:\g'loss of
reception quality cannot
be overcome by _
ordinary antennas

now available.

Manufactured and Distributed
in CANADA by

DELHI METAL PRODUCTS, LTD.
DELHI, ONTARIC
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Here is the amazing KAY-TOWNES answer!

Again...KAY-TOWNES isFirst with the answer!
The new K-T REAR GUARD completely rejects

unwanted signals from the rear and sid2s to

give televiewers the kest possible picture and

saund reception in a-eas where co-channel

» NO interference from

the rear

o High front to back

ratio

interferences presen= difficulties. Yes Sir! The
new K-T REAR GUARD is ready for you now in
arrays to suit your needs . . . It’s a Quality
Antenna ‘or Quality Reception. Its a Kay-

Townes Aatenna!

© Top quality
receph’onA
© Shorp definition

@ Primary UHF

RADIATION CURVE
REPRESENTING ALL VHF CHANNELS

Box 593 B, ROME, GEORGIA
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T a recent exhibition I was
taken gently by the hand by a
competitor friend and led like

a sheep to the slaughter to
be shown a most beautifully constructed
control panel several yards long that
was covered with dials, gauges,
switches, knobs and buttons, from real
big grandfathers to lovely little babies
that simply screamed to be twisted. By
inserting a Yale key into a slot some-
where in the side, my friend opened this
wonder of wonders. It was a picture to
behold. There were rows of tubes from
big inverters and rectifiers to tiny little
subminiatures that should have been in
hearing aids but had been mislaid. The
complete chassis layout was a mass of
hinged breadboards.

I gasped and held my breath. Here
was a masterpiece. Stifling my natural
jealousy, I applauded and crawled away,
back to my little stand of ordinary sim-

*Cornelius Electronic Instruments, Ltd., Cov-

The control
unit — complete

ple meters and controls. My heart was
full. This was competition with a capi-
tal C.

Three months later I was called north
to a large textile plant to fit a control
to a calender in a hurry. The job was
to fit a continuous thickness gauging
unit to indicate automatically the thick-
ness of the linoleum plastic as it left
the cylinder and, when a change in
thickness occurred, to readjust back to
standard within a matter of seconds.

The calender was a massive machine
some 80 feet long with two heads raised
about 20 feet in the air, each head con-
sisting of three rollers and bearings
with the necessary standards to carry
them. The width of the machine was
about 12 to 14 feet and the calender
cylinders measured about 100 inches
long, one being 60 inches in diameter
and weighing 26 tons, the next or mid-
dle 18 inches in diameter and weighing
4 tons, the last or polishing roller 30
inches in diameter and weighing 6 tons.

ELECTRONIC
CONTROLS

To he useful, they must be simple
enough to be operated and adjusted

by the average plant electrician

By J. R. CORNELIUS*

The polishing roller was fed with freez-
ing brine through the bore to keep it
cold, the middle roller was fed through
the bore with boiling water to keep it
hot. Plastic material of the thermo-
plastic type was fed between these two
rollers and the thickness of the linoleum
plastic was controlled by the gap al-
lowed between the two peripheries. Heat
and cold from the two cylinders also af-
fected the thickness, as did the speed
of each roller, each of which was driven
independently by a variable-speed 100-
h.p. d.c. motor.

There—covered with .a dust sheet in
one corner of the shop—was a familiar
sight. A control panel several yards
long, covered with knobs and meters
and a nice little slot where one could
insert a key to open the side and see
inside. For three months it had stood
there coupled to the big calender, and
for three months every time one little
thing went wrong a specialist had to be
called from 200 miles away in London

entry, England.
DOUBLER %

0sC. %
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Fig. 1—Schematic of a simple control which gauges the thickness of linoleum strip continuously and automatically.
924 RADIO-ELECTRONICS
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Tig. 2—Drawing shows
physical adjustment of

the control capacitor.

to open that lock and lift up one or more
of those bread baskets until the panel
had cost more in spoiled lino than it
had cost in cash. Why? It was a beau-
tiful panel for the laboratory where
what in this country is called a boffin
is always available to put it right, but
it was too, too complicated for the plant
electrician who was supposed to be its
day and night nurse.

We want something simple, said the
foreman, something that John there can
wrestle with in between his motors and
lights. Give us something quick, said the
manager, and it doesn’t have to look
pretty. Give us something that works,
said the president, that’s all we want.

This is what I gave them. It fitted
into an oblong wood box 20 inches long
and 12 inches square. There was not
a knob to be seen except one on-off
switch. The only adornment was my
nameplate and some dirty finger marks,
but the unit worked as soon as it was
put in, and is working still. It’s not
pretty, but against the bulk of the whole
machine that is not noticed, in fact it’s
not noticed at all.

That’s how electronic instruments
should be. Once they are installed, they
should be unobtrusively efficient. They
can’t be continually going wrong and
needing a wet nurse night and day. Let
us look at this simple job. It combines
practically everything in old-fashioned
electronics, simple straightforward en-
gineering. The device is covered by
British patents and by U.S. patent No.
2,387,946.

The circuit
The general scheme is shown in Fig.

1. There is an oscillator, frequency
multiplier, frequency diseriminator,
DECEMBER, 1954

Fig. 3—Mechanical control unit, also
a closeup showing the reduction gear.

Fig. 4—The dial indicates thickness
of plastic in mm and hundredths.

double-diode detector, signal discrimi-
nator, and two power tubes. The d.c. is
obtained from metal rectifiers. There
are two voltage regulator tubes, not
shown.

The oscillator uses a 100-ke¢ X-cut
high-quality crystal and is compled to
the amplifier by a frequency-doubling
tuned circuit. The second tube amplifies
the signal and feeds the discriminator
section via a tuned circuit also. The
primary is fixed-tuned; the secondary
is detuned some 15 ke and includes in its
circuit the control capacitor C1. It acts
as a frequency discriminator in the
manner of the “slope detector.”

The signal from the frequency dis-
criminator is fed to the plate of the
first half of the double-diode detector
and a voltage from the 60-cycle line is
fed to the cathode of the other half.
The signal from the first half of this
tube is positive; that from the second
half negative. By adding these two
voltages together in the grid resistor of
the signal discriminator we have a re-
sultant that varies with the value of the
signal fed to the first half of the de-
tector, and can be set to zero with the
variable resistors in the cathode circuit
of this tube and the grid cireuit of the
signal diseriminator. Now any change
in the signal voltage from the fre-
quency discriminator will drive the sig-
nal discriminator grid more positive or
more negative.

The operation of capacitor Cl is
shown in Fig. 2, where A is the middle
calender cylinder; B, a shoe pressing
onto this cylinder and moving up or
down in block C with any mavement of
the cylinder, and F, springs holding B
against the cylinder face. D is one
plate of the capacitor Cl, and E the

WwWWW. americanradiohistorv.com
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other grounded plate, which is integral
with a micrometer screw J operated
by the control motor G, which acts
through the step-by-step transmitter
switech H to change the reading on the
indicator dial. Fig. 3 shows the unit
(minus the hot plate) complete and also
a part view of the reduction gear driv-
ing the micrometer and transmitter.

If capacitor C1 is adjusted to a defi-
nite value to give, say, zero volts at X,
then an increase in the gap between the
plates will cause a positive voltage at X
and a decrease in the gap will cause a
negative voltage.

Since an increase in capacitance
causes a negative voltage at X (Fig. 1),
and a decrease in capacitance causes a
positive voltage, the output of this
double triode, if fed correctly to the
two power tubes, will cause an unbal-
ance to appear across the plates in one
direction or the other. Thus if a gap
of 0.1 mm between the control plates
gives a balanced pair of power tubes,
an increase in this gap will cause a
voltage to appear at X which will un-
balance the power tubes and cause an
unbalance of current in the split fields
of the control motor coupled to the
micrometer drive. This voltage will
persist until the motor has closed the
gap to the correct value or until the
cylinder control motor closes the cylin-
der gap, whichever is included in the
circuit. A decrease in the gap will un-
balance the fields in the opposite direc-
tion and cause the coupling to open the
gap.

Assume that the equipment is set up
for 6-mm thickness and the dial is ad-
justed to indicate this value. Tempera-
ture and other factors affect the char-
acteristics of the raw material and the

95


www.americanradiohistory.com

Color’s higger than ever!
AND THE NEW 2" EDITION OF

RCA SERVICE COMPANY;

IS MORE THAN EVER A MUST

Color television receivers at much
better prices are due to hit dealers’
floors any time now. And when color
television starts moving in volume
. . . every technician must be ready
for this new, different, profitable
field. There’s not a day to lose. Get
your copy of the brand new 2nd
edition of PRACTICAL COLOR
TELEVISION...and get it
right away!

Here is the latest practical color
service information you can get from
any source. Included in its 86 pages
are: Principles of Color Television

. Detailed Circuit Diagrams. ..
Operating Instructions . . . Antenna
Requirements . . . Test Recommen-
dations . . . and much, much more.
Time-tested information. .. brought
up to the minute by RCA, pioneer
in compatible color television.

$2.00 a copy . . . and worth far more

in future color television profits for

you! See your RCA Parts and Tube

Distributor, or mail the coupon
. today.

RCA SERVICE COMPANY, INC.

A Radio Corporation of America Subsidiary
CAMDEN, NEW JERSEY

RCA Service Co.,
Commercial Service Section
Camden, N. J.

Inc,

Please send me . ____copies of “Practical
Color Television” at $2 00 each.

[1Check or [] Money Order for $__._. enclosed.

NAME T I
COMPANY" = 0 = e I
STREET ~TTTTTTTTTTTTTTYT |
ary T ZONE  STATE .
[ S~ S
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thickness of the product passing be-
tween the rollers. If conditions change
so that the rollers move apart from
the present 6-mm spacing to, say, 6.25
mm, the control motor immediately
starts and restores C1 to its original
value and simultaneously operates the
rotary switch to step the pointer around
to indicate the thickness of the material
at that instant. The roller adjustment
screws can then be operated manually
to restore the thickness to the desired
value.

This system also can be connected
(at a little greater cost) so the spacing
between the rollers is automatically ad-
justed to maintain the thickness that is
indicated on the manually preset thick-
ness indicator. In this case the dial re-
mains fixed and the correction is ap-
plied to the screws controlling roller
spacing. There are no tricky circuits.
Seven simple tubes and three little po-
tentiometers. It was a masterpiece
when I put it in, but—like a good
servant—it has already been forgotten.
That’s how it should be. END

MULTIPURPOSE TOOL

oo hhnp @

Solderless connections is one of the
many functions of a new tool called the
Super Champ. An extremely versatile
tool, it shears stove bolts and machine
screws; cuts wire, sizes 22 to 10; strips
wire, sizes 22 to 10; serves as a wire

size gauge, and crimps insulated solder-
less terminals and connectors. This tool
should prove especially useful in anten-
na work where soldering usually re-
quires drawing long power lines. The
tool is manufactured by Aircraft-Marine
Products, Inec., Cincinnati, Ohio.

?/0&,(‘—..

I 1 “Absolutely all repair work done in the

home.”
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TG-34A KEYER

PORTABLE—IIS or 230 V. @ 50 to 60 cycles—
KEYER TG-34A is an automatic unit for repro-
ducing audible code practice signals previously
recorded in ink on paper tape. By use of the
self contained speaker, the unit will provide
code practice signals to one or more people
or provide a keying oscillator for use with a
hand key. The unit is compact, in portable
carrying case, and complete with tubes, photo

cell, and operating manual. Size: 105" x 104"
x I5{3”. Shipping weight: 45 Ibs.
oxeo: $21.95  ¥e&Peo. $14.95

TG-] o KEYER: Same function as TG-34A

only larger, using 2/6N7—2/6L6—2/6817—1/504G
Tubes and 1/923 Photo Cell. Housed in standard
Metal Cabinet, can bhe removed for 19” rack mtg.

Size 11" H x 24” W x 182" D
$19.95

— USED, TESTED:
PRACTICE CODE TAPES:

Code Training and Practice Inked Paper Tapes on
16 MM 400 ft. Reels for telegraph and radio operation.
For use with TG-34A and TG-10 Keyers.
SEPARATE TAPES for following lessons:
Tape #I11—Traffic Tape #8—Code Groups
Tape # 12—Traffic Tape =2—Receiving
‘Each on 16 MM Reel, in metal container: $1.25 Ea.

SOUND POWERED HEAD AND

CHEST SET Navy Type—No batteries re-

quired—ldeal for TV antenna
installations and many other uses. 20 I't. Cord.
Used—Tested $3.95 Ea.

ME T ER S
WESTON AC AMMETER

(I’ictured) in portable leather case,
with Test Leads, 214", 9
0-15 AC & 0-3 AC Secale

DC AMMETER HOYT—

in portable metal case, with Test

Leads, 4%’, Fan, Mir- 95

rored Scale 0-15 ADC._..
0-3 RF AMMETER 18-128—21%” Nd., Flush Mig.
Calibrated IF/Non Mag. I'anel. P/0 BC-233 Trans-
nmitter ... NEW:
0-500 MICROAMMETER- Tllll’Ll&T 2%" Sq $4.95
0-5 MA DC WESTINGHOUSE, 2%” Sqg.. .......$3,95
D-1 METER—10 to Plus 6, G.] $4.95

T8§8-291/U VOLTOIIMMETLR- A\letel 3" square. 1000
ohms per volt. I)'Arsonval Movement-—0/300/600 Vl)i
Scale and 0-1 Meg. (‘ase size: 3%" x 53" x 24",

W/Test Leads I'/0 1-56 Test Set NEW: $7.95

Address Dept. RE ® Minimum Order $5.00
Prices F.0.B., Lima,0.25% Deposit on C.0.D. Orders

FAIR RADIO SALES

132 SOUTH MAIN ST. « LIMA, OHIO

H1-GAIN TUNER.BOOSTER

LEsS TUHES WITH DAL

i 2.00 ]

COMPLETE
WITH TUI

Solve poor TV reception with a Hi
ish weak fringe areas, reduce snow

individual
high gain on all channels.
ernier Drive. All necessary parts and
instr, mcluded Add postage for 5 Ib. shipping wt. No
€.0.D.’s. Send for TV parts bulletin.
ASSOC.

NK W. DECRAY &
Culver City, Calif,

11842 W‘ Jefferson Blvd.

RADIO CONTROLLED
Garage Door
$0 A.50
24

Operating Mechanism
P. E. HAWKINS CO.

Write for Information
63t Prospect Kansas City 24, Mo.
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B “Sure, we can talk
E | ‘height’too...but...”

GENE COX, manufacturer of the new

{ SPAULDING

|
oy, |

4 J] STRATO-TOWERS

s}

£
talks about features of far more importance to you.

A “Seems to us that height is something you should be able to take

pretty much for granted when you talk about 2 TV antenna tower.

2 : We think other points are far more important . . . like a tower’s

L

construction, strength, ease of installation, and durability.
SPAULDING STRATO-TOWERS challenge comparison

Y 1 ‘2 =7 on each of these points . . . which you'll find out for
=5 % yourself when you hear all of our story.”
e A;@‘ ?
BT TIVER
i~ & No Concrete Necessary
2 i \ ¥ Time saved is money earned. SPAULDING
— STRATO-TOWERS—24 ft. to 64 ft.—are en-
k. tirely self-supporting when used with the spe-
B cially designed Spaulding base, can thus be
.‘:’i i installed on one service call.
it P
;ﬁ & Installation’s Faster ... Easier
%; T STRATO-TOWER can be assembled by just
= ; _% a LN one man on the ground—complete with rota-
o _* J = tor, antenna and transmission line—then raised
N 7 ; : o into position from horizontal with a winch in about 5 minutes!
0] - 3 Tower can also be raised with block-and-tackle or built adding
’ section upon section, due to its tapered (nesting) section design,
A -
,@/{fné 5 : Strato-Tower’s Stronger by 509,
. 4 &Q/A STRATO-TOWER tubing is full 114" diameter with a tensile
' }_'?@* strength of 80,000 PSI. Base area is 3 times greater than average,
" r center of gravity is in lower third of tower . . . safer and easier to
L ' climb, offering less wind resistance. Aircraft-riveted construction
—no welds to rust. Each section heavily galvanized. STRATO-
! TOWER unconditionally guaranteed for 10 years against rust.
gl Boihl LN
e el Lk SPAULDING PRODUCTS COMPANY
o
L i
. TIPTON, INDIANA
Remember the name —
SPAULDING WRITE . . . WIRE . . . PHONE TODAY for full information on
“stairway to superior TV SPAULDING STRATO-TOWERS. You'll be glad you did!
reception”

wWWW. americanradiohistorv.com
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MUSIC INTO LIGHT

By C. M. BRAINARD*

HILE touring one of our

local aircraft plants, I no-

ticed a group of men who

did little with their time
besides replacing spent fluorescent
lamps. It seemed to me that a lot of
time and money was being wasted. So
I set about to develop a method of
lighting seemingly dead lamps. I found
many different types of devices which
would do the trick. Among these were
r.f. generators and high-voltage (neon)
type transformers. These worked, but
it cost approximately 50 times as much
as it should to produce enough light to
make it worth while.

During the process, I discovered that
a standard fluorescent lamp, when con-
nected in various ways across the out-
put of an audio amplifier, would fire
when certain frequencies were pro-
duced in sufficient strength. With
further experimentation I found that
all fluorescent lamps did not neces-
sarily light on the same frequencies.
Therefore, by connecting a large num-
ber of them in parallel, I found that a
very unusual and almost hypnotizing
transformation of sound into patterns
of light could be achieved. The effect
was further improved by the use of
various colored lamps. They are avail-
able commercially in pink, green, blue,
white, and “daylight” colors. They all
appear white until lighted. The use of
lamps with colored glass did not prove
too practical because of the reduction
of light intensity caused by the color-
ing of the glass. The length or number
of tubes doesn’t seem to make a great
deal of difference.

We have made small models for the
home with as few as 12 18-inch lamps
or for giant commercial jobs using as
many as 260 4-foot lamps. The ar-
rangement of the lights is up to the
builder. We found that mounting them
parallel to each other and about one
inch apart gives the best results. The
tubes are covered with several panels
of curved frosted glass mounted about
6 inches in front of the lamps.

Our largest model is located in the
auditorium of the North Island Naval
Air Station in San Diego, California.
It is mounted across the top of the
stage, and is 4 feet high and 52 feet
long, containing 260 48-inch fluorescent
lamps. It has been in use for 7 years,
and none of the lamps have ever needed
replacement. Since the gas inside these
lamps is all that is used and since
there are no elements or ballast trans-
formers to worry about, their life, for
all practical purposes, is infinite.

Since the efficiency of many things
can be improved by a power source
with a frequency considerably higher
than 50 or 60 cycles, we feel that power

* Master Electronics Co., Hollywood, Calif.
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for lighting homes in the future
will be in the range of 1 to
10 ke. Of course this would
completely eliminate the strobo-
scopic effect, so annoying with
standard fluorescent installa-
tions. The intensity of the light
will be controlled by the
strength of the audio signal.
However, for the present, we’ll
content ourselves with further
details on what has come to be
known as the “Light Organ’.f

A few construction hints fol-
low:

Wire all lamps in parallel
as shown in Fig. 1. Wrap a
fine wire (approximately No.
24) around each of them about
14 the distance from either end.
Ground this wire to any good
ground or the amplifier chassis.
Connect one end of the par-
allel group through a 1-megohm
potentiometer, to B minus. Connect
the other end of the group through
a 0.1-uf 600-volt capacitor to the plate
of the output tube. If a conventional
amplifier is used, load the secondary of
the output transformer with a suitable
resistance. Increased variation of light
patterns may be obtained by reversing
the lamps’ terminal connections. The
intensity of the light will be controlled
by the potentiometer. The input to the
output tube should be adjusted for the
greatest variation in patterns. If too
little volume is used the effect will be
weak; if too much volume is used, the
lights will fire simultaneously and
little or no variation will be obtained

Do not attempt to run the Light
Organ and a loudspeaker from the
same output transformer because con-
siderable distortion results from the
discharge of the lamps. Fig. 2 shows
the diagram of a typical amplifier that
can be used to drive the organ. Trans-
former T1 may be an intercom input
transformer or a high-impedance plate-
to-voice coil output transformer con-
nected in reverse. The low-impedance
winding connects across the loud-
speaker voice coil. This input connec-
tion loads the output transformer, so
it should not be used with a high-
quality system. Instead, remove T1 and

.T_TE Light Organ—patented, 1948.

are mounted behind curved

frosted glass.

Lamps

substitute a 470,000-ohm grid resistor
and a .02-pf coupling capacitor. Input
can be tapped off at a suitable high-
impedance point in the main amplifier.

The effect of the Light Organ, when
used in the home for entertainment, is
unusual. The startling potentials of
creating light from sound are un-
limited and provide a vast field for
experimentation. END

18- 48" FLUORESCENT LAMPS

iRl N

L.n/smv

OUTPUT TUBE e
6V6, 0R LARGER

REVERSING SW

SH/125MA CH, OR LOADED OUT TRANS

B+
Fig. 1—Fluorescent circuit wiring.

6J5 or EQuY ! 6vVe )
4 % Ilsn/ 125MA RICAMES
p: %
0 Jor SPRR.OF ook \d IMEG
0UND SYSTEM
300 10w
1
+  350V0C

Fig. 2—S8chematic diagram of a typical amplifier for driving the organ.
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~ ~ ENGINEERING EXCLUSIVES...
s B REASONS WHY...

;% 1 STOP WATCITGUNINGHACCURACY

(A7~ ~ ™~ Pinpoint control system is UNSBEP B consistent accu-

k racy of indication. Stops antennUinstantlyssithin 12 degree
~~ of desired position. No drift or m"

2
4 WITH PIANO TUNINGS

-~ The striking cant-ol console is designed

Tols

INIT
Sealed power drive u inates the former need of dis-
mantling the antenna W iCingh, Simply loosen 3

screws to remove the sealed u'n@q -

3,

e ‘3

4 POWERFUL INLINE DESIGN R 25
Supports direct cead weight load of largest scacked jafraye
Resists downthrust and bending moment. Built-iggSthinuse
bearings. No extra parts to buy. No breakable offseyfbearingsss /

-

Lt
7 Q 5 COLORFUL “CARRY-ALL” CARTON
I

& 4 Safely protects Roto-King «n route . . . eases on-the-job
cartying of units »%". comes in handy in the shop or
around the“horic. A JFC merchandisiag extra at no

extra cost.
/,‘
S &z

6 AUTOMATIC VOLTAGE 7 BALANCED POWER 8 390 DEGREE ROTATION ,‘,

COMPENSATION €155¢ tolerance 3200:1 reveried gear 390 degrees — the broadest traverse range
Advanced circuitry achieves automatic < ive (within .002 in. tolerance) effi- now in use —spceds aqd simplifies station
voltage compensation for stability and ciently transmits 100% of developed selection beyor}d standard 360 et
exactaess of indication despite line volt-  power. No inheready weakowosm geats.  degree revolution.
age fluctuations. e ==t

Model Style List

RTIOO'M Mahogany $44.95
RT100-1V 1w $44.95

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

o ;’-E Look te JFD for Engineering Leadership!
=) MANUFACTURING CO., INC.

R i
6101 16th AVENUE, BROOKLYN 4, N.Y.
INTERNATIONAL DIVISION: 15 Moorc Strzet. New York 4, U.S. A,
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“Ah, they must have gotten a
JENSEN NEEDLE”

NEW! ATLAS cJ-30]
COBRA-JECTOR

INDESTRUCTIBLE FIBER-GLASS
ALL WEATHER
WIDE ANGLE DISPERSION

List $40,00 Sl
NET $24.00 §

Complete
with Driver,

Weatherproof
Line Matching
Transformer e
as shown, ] .
Net $5.10. ‘
New versatile all-purpose projector—excellent
for paging & talk-back, intercom, marine, and
industrial voice & music systems. Penetrat-
ing articulation assures wide angle intelligi-
ble coverage even under adverse sound con-
ditions. “ALNICO-V-PLUS” magnetic assembly.
Double-sealed against all weather.-Omni-direc-
tional mounting bracket. Quick, easy
installation. An amazing “power package’—
Specify the CJ-30 for the “tough” jobs!
Input Power (continuou |
Input Impedance ) ‘
Response ..

Dispersion ...
Dimensions: ..

. pemné, 147 x 6”
Overall Length, 14~

s WRITE FOR COMPLETE CATALOG

ATLAS SOUND CORP.

in Conada:
Atlas Radio Corp.,Ltd., Toronto, Ont.

¢

E B-A’s NEW 1955 4

CATALOG/

FREE

164 BIG PAGES

LOADED WITH SAVINGS
AND NEW ITEMS IN

INCLUDES 23 PAGES
OF AMAZING

BARGAINS, NOT FOUND
IN ANY OTHER CATALOG

< R\

' A COMPLETE BUYING GuiDg FOR EVERYTHING IN-

DEALERS
SERVICEMEN
SCHOOLS
CHURCHES
THEATRES
HOTELS

PUBLIC UTILITES
EXPERIMENTERS
FACTORIES
ENGINEERS
LABORATORIES
AMATEURS

m"-llvln!vluumuml
lll'-m’.ltlt.’llmm

ousTay!

Technicians

STUDY COLOR TV

The Associated Radio and Television
Servicemen (Chicago) began a series of
lectures on color TV in October. Fur-
ther winter meetings are: Color TV
Tubes, Nov. 30; More on Color TV
Tubes, Dec. 7; Colorimetry, Jan. 11;
and a further series to start at the end
of January. Speakers from leading
manufacturers have promised their
services.

SERVICE TECHNICIAN
WEDS MISS EUROPE

Photo Puris-Maetch

A 23-year-old radio-electrician of
Amiens, France, Michael Warembourg,
has married Miss Europe of 1953, Syl-
viane Carpentier, 20 years old, accord-
ing to news reaching us simultaneously
from two sources.

The marriage was due not so much
to the glamour surrounding the radio-
TV repair business as to the fact that
they had been childhood friends, ac-
cording to E. Aisberg, editor of Toute
la Radio, the leading radio magazine of
France. Instead of movie contracts,
Miss Europe is settling down to life in
a four-room apartment on a radio-
technician’s salary of 40,000 francs
(about $114) per month.

The event attracted great attention
in France, and the magazine Paris-
Match (called the Life of Europe)
printed the young bride’s picture on the
cover, as well as giving the story two
pages of photos and text.

HEAR KCOR PLANS

The San Antonio Radio and Tele-
vision Association held its first October
meeting at Radio Station KCOR to

listen to a presentation of KCOR’s plans
for a uh.f. TV station and to discuss
the problems of u.h.f. conversion and
antenna installation that will be faced
in the near future.

BURSTEIN-APPLEBEE CO. RADIO
| TELEVISION ﬂ
ELECTRONICS

SURSTEIN. APPLLBLS co., 1012-14 meGEs g7,

BURSTEIN-APPLEBEE CO. Dept. S,
1012-14 McGee St., Kansas City 6, Mo.
(O Send Free B-A Catalog No. 551.

ANNUAL CATALOG
NUMBER 55)

KANSAS aTY, Mo,

N Y B oo i m et T oo, I i The second October meeting was
AdAress..........oo...omooeeieeeeeeeeeeeree e, scheduled as a Color School, with a
Cit S I SE”D ’ok Ir ropﬂy-' buffet supper served at the meeting
L,_ly_____,______,_a_e_____l place. Conductor of the meeting was
100 RADIO-ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

WE ARE SHARING the success of our products WITH YOU

as a CUSTOMER’S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER!

\

Budld qour o

SUPER DE LUXE
J1-TUBE

%630 TV CHASSIS

#630 SUPER DE LUXE 31-TUBE TY KIT

Engineered in striet adherence to the genuine RCA
% 630 plus added features ¢ o & UFERATES 16" to
21” PICTURE TUBES o o o CASCODE TUNER o o o
COSINE YOKE e o ¢ LARGER POWER TRANSFORM-
ER o o ¢ KEYED AGC & @ & 12”7 SPEAKER o o o
CONDENSERS and RESISTORS at rated capacities
and tolerances. You receive a COMPI'LETE SET OF
PARTS AND TUBES. everything needed is ‘necluded.
You will enjoy huilding it with “LIFE-SIZE easy to
follow step-by-step ASSEMBLING INSTRUECTIONS'”
included with each KIT.

‘992,

s\¢ls“ed

(CUSTUM -BUILT CABINETS

The VOGUE

e Reudy drilled for any
19”, 20" or 21” picture
undrilled knob panel for

backcup,

Mo e 0|

H-25", W-267. D-22”

$3591

The FUTURAMIC

11-377, W-287, D.2414"

|79

From Factory to You
4 LEADING STYLES in genuine mahogany or walnut (blond 10% extra)

for an casy perfect assembly is included ® Each cabinet is delivered com-
plete as pictured with mask, safety glass, mounting brackers, backboard,
hardware and assembling instructions ® Fach cabinet is shipped

in an air cushioned carton from FACTORY to YOU'!
The MANHATTAN

The MAYFAIR

: H-40”,

LICENSED UNDER RCA FATENTS
COMPLETE READY TO PLUG IN AND PLAY—

Similar in characteristics and fealures to ihe TV KIT
at left e Manufactured especially for 18 by nationally
known manufacturers ® No efforts orf expense have
heea spared in workmanship or materials, to make this
#6300 SUPER DE LUXE TV CIASSIS the Dest obtainable
for fringe areas. ciarity and all-aromnd-performance,
Customers report reception better than 200 miles. Each
set is factory aligned and air-tested e All parts carry the
RMA three month guarantee o Qur mass volume of busi-
ness on this CHASSIS (nhumhbering thousands of pleased
customers) now nakes it possible for us 10 reduce

#5630 SUPER TY CHASSIS~

the price.
ed $
dsh Lcss « RT
(" we atso son ThTEcH_MASTER
Complete Line of
\8630 TV CHASSIS. Catalog mailed om request.

#6530 swei- TV SETS~

# 630 TV chassis and cutout for any 16”, 177,
tube at no extras in price ® Also supplied with
any other TV set ¢« EVERYTHING NECESSARY

1H-417, W-25”, D-23"

55349

W-26," D-25"

$8§-70

¥

]7,“73.,0 $26-66| 21’ cieree $3971

(NATIONALLY KNOWN BRAND PICTURE TUBES )

BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee

24,8599 27 . .z, $74- 3]

Brooks LIFE-SIZE Eaicion

%630 TV KIT BUILDER-SET of INSTRUCTIONS
BUILDING YOUR OWN #630 TV CHASSIS
is now simplified with this COMPLETE SET
OF BUILDING & WIRING INSTRUC-
TIONS. Covers all #630’s, from the RCA
10” SET to the latest SUPER DE LUXE 31-
tube 16” to 24" RECEIVER. EVERYTHING
AT A GLANCE—LAYOUT CHARTS show
chassis and components in actual LIFE-SIZE
with insructions alongside the illustrations.

only $1-25 postpaid

Brooks CASCODE MANUAL

how to install tuner in any 1V SET
with easy to follow step-by-step instructions

25¢€......

HINTS FOR BETTER PICTURES ON 630TV
630TV DIAGRAM WITH MODIFICATIONS
ILLUSTRATED TV CONVERSION MANUAL
PULSE KEYED AGC CIRCUIT CIAGRAM

RMA RESISTOR & MICA CODE CHARTS

All for 5 0¢postpa;d

BROOKS RADIO & TV CORP., 84 Vesey St., oest.a,New York 7, N.Y.

DECEMBER, 1954
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CHRISTMAS SPECIALS

All complete with tubes ready to play

STANDARD RADIOS at almost Y2 price
5 TUBE SUPER in ivory, ebony, walnut,

maroon $13.58
3 WAY PORTABLE, superb in every detsil . 16.98
5 TUBE CLOCK RADIO, |atest sensation . 16.56
ROUND THE WORLD PORTABLE, 3 Band. .. 43.87

Catalog showing these and many others on request

#630 PARTS in COMPLETE SETS

TV WIRE SOLDER KIT, for any Set. $ .98

VIDEO AND LF. KIT, (9 items. 4.99
VARIABLE CONTROL KIT, 9 controls. 3.97
CARBON RESISTOR KIT, 107 resistors. 4.98
WIREWOUND RESISTOR KIT, 4 resistors.. 1.76
BRACKET AND SHIELD KIT, I8 items ... ... 6.44
ELECTROLYTIC CONDENSER KIT, é cond. 4.96
TUBULAR CONDENSER KIT, 38 condensers 3.63
CERAMIC CONDENSER KIT, 28 condensers 1.98
MICA CONDENSER KIT, || condensers. : .97

TERMINAL STRIP KIT, set of 30.... .69
COMPLETE SET OF TUBES, 29 tubes. . 24.64

#639 TV BASIC PARTS KITS

PUNCHED & DRILLED CHASSIS PAN
BRACKET & SHIELD KIT (I8 items)
VIDEO & L.F. KIT (19 items)

POWER TRANSFORMER #201T5
VERTICAL OUTPUT TRANSFORMER
VERTICAL BLOCKING TRANSFORMER

FLYBACK TRANSFORMER £211T5 95
FOCUS COIL, 470 ohms #202D2 $32'
Including LIFE-SIZE TV BUILDER INSTRUCTIONS

COSINE DEFLECTION YOKE 70°

All for
only

SELENIUM RECTIFIER &5ma. .39
SELENIUM RECTIFIER 75ma. . . . .54
SELENIUM RECTIFIER [00ma .69
SELENIUM RECTIFIER [50ma. . .74
SELENIUM RECTIFIER 300ma. . 1.28
SELENIUM RECTIFIER 350ma . . . 1.49
SELENIUM RECTIFIER 400ma.. . 1.61
SELENIUM RECTIFIER 450ma . 1.77
SELENIUM RECTIFIER 500ma.. ... .. . 1.89
4" PM SPEAKER, alnico #5, | oz. magnet. ... 1.12
5" PM SPEAKER, ailnico 5, | oz. magnet 1.19
6" PM SPEAKER, alnico #5, | oz. magnet. 1.38
AUDIO OUTPUT TRANSFORMER (50L&6) . .. .29
AUDIO OUTPUT TRANSFORMER (6Ké) .49
AUDIO OUTPUT TRANS. (universal any tube). .. .79
VOLUME CONTROL, L/S /i, |/, | or 2 meg. .22
VOLUME CONTROL, W/S 1L 1/, | or 2 meg... .42

VARI-LOOPSTICK ANTENNA - .39

I.F. TRANSFORMER COIL, 456kc. .28
I.F. TRANSFORMER COIL, FM 10.7mc .28
VARIABLE CONDENSER, 2 gang super .39
6-FOOT LINE CORD WITH MOLDED PLUG. .. .14

SAPPHIRE PHONOGRAPH NEEDLE
PHONO MOTOR 78 rpm, complete with 1.t.
PHONO MOTOR 3 speced, complete with t.t
PHONO AMPLIFIER, incl. 3 tubes.
FAMOUS MAKE CRYSTAL PICKUP
CRYSTAL PICKUP, 33, 45 & 78 rpm

STANDARD CASCODE TUNER, w/instructions
AGC KIT, with 6AUé & instructions —
UNIVERSAL CRT MOUNTING BRACKETS.
630 PUNCHED & DRILLED CHASSIS PAN.

TV POWER TRANSFORMER, 250ma =
RCA FLYBACK TRANSFORMER, doubler type.
TV VERTICAL OUTPUT TRANSFORMER (0 to |
TV CONICAL ROOF ANTENNA. .
TV CONICAL ROOF ANTENNA, double.
TV FLYBACK TRANS. single [B3
COAXIAL CABLE, #RG59/U, | 000 feet
COAXIAL CABLE #RG-11U, [,000 feet.
TV 90° deflection yoke

TV FLYBACK TRANS. for 90° TV Chassis........
ELECTROLYTIC CONDENSER, 8mfd-450v.. .. .
TV ELECTROLYTIC CONDENSER 1000/250mfd..

TV PICTURE TUBE BRIGHTENER, complete. . :79
100—ASSORTED TUBULAR CONDENSERS... 3.64
100—ASSORTED V2 watt RESISTORS 2.88
100—ASSORTED MICA CONDENSERS . 372
100—ASSORTED CERAMIC CONDENSERS. ... . 3.72
TELEPHONE

COrtland 7-2359

101
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WEBSTER ELECTRIC

MODEL AX

)
Featheride

CRYSTAL CARTRIDGE

This exceptionally lightweight, two-
needle erystal cartridge—vonerL AX,
one of the ““Famous Featheride Five”
—is ideal for fast, casy replacement
in literally scores of applieations,
mobEL AX comes furnished with two
needles, removable twist mechanism,
terminal lugs and complete installa-
tion instruetions. It fits any standard
rMA }4-inch mounting in tone arms
with or without twist mechanism.

Write today for [ull information on
the mopEL AX. It will give complete
customer satisfaction—and will build
sales and profits for you.

ELECTRIC

WISCONSIN

WEBSTER
RACINE

* Where Quolity is a Responsibility and fair Deocling an Obligation™
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN » EST. 1909

SPECIFICATIONS - DATA

TYPE « Two-needle crystal
cartridge with twist mechanism
APPLICATION « For 78,45

and 33Y3 rpm use

QUTPUT (1.000CPS) « 1.25 volis

at 78 rpm—.85 volts ot
33Y4 or 45 rpm

TRACKING PRESSURE
7 grams {all speeds)

CUTODFF FREQUENCY
5,000 CPS

NET WEIGHT « 13 grams

NEEDLES ¢« One 1-mil osmium,
also one 3-mil osmium furnished

“JEWEL-CASE” PACKAGING

Each mobpeEL AX cartridge
is packed inits own
handsome and useful

ve: v .
jewel case” of clear plastic

WWW.americanradiohistorv.com

TECHNICIANS' NEWS

Dave Doss, national sales promotion
manager of Hoffman,

NATESA CONVENES

The fifth annual convention of the
National Alliance of Television and
Electronic Service Technicians took
place in Chicago September 24, 25 and
26. Approximately 900 delegates and
visitors registered during the conven-
tion. More than 60 delegates from 41
localities attended the 24 hours of busi-
ness sessions that took up a large part
of the three days. Exhibitors, 27 in
number, included the leading manufac-
turers and publishers of TV receivers,
service materials and servicing books
and magazines.

Some excellent information was dis-
pensed during the technical sessions.
Unfortunately the competition of busi-
ness sessions and exhibits kept away
some listeners. However, more than 100
technicians attended the final lecture,
by Bill Ashby of Magnecord, on tape
recorders and the service technician.
A number of sessions had nearly as
great an attendance.

New affiliates officially voted into
membership were: Television Bureau of
Elkhart, Ind.; King County Radio and
TV Service Association, Seattle, Wash.;
TV Technicians Association, Joplin,
Mo.; Radio and TV Technicians of
Boise, Idaho; Tulsa TV Service Asso-
ciation, Okla.; TV Service Guild, Day-

(continued)

§ wamio—

ELECTRONICS

ton, Ohio, and the Radio and TV Tech-
nicians Guild of Alabama. Groups in
Canada and Venezuela were also wel-
comed into the organization.

New officers follow: President, Frank
J. Moch, Chicago. Vice presidents:
(Eastern) Ferdinand Lynn, Buffalo,
N.Y.; (East Central) Fred Colton, Co-
lumbus, Ohio; (West Central) Vmcent
Lutz, St. Louis, Mo.; (Western) Horace
Collins, Boise, Idaho. Secretaries:
(Eastern) Milton Klarsfeld, Albany,
N. Y.; (East Central) Chas. N. Burns,
Memphis, Tenn.; (West Central) Wil-
liam Briza, Omaha, Neb.; (Western),
Jim Failing, Greeley, Colo. Secretary

general: Walt Niswonger, Kansas City,
Mo. Treasurer, Bertram Lewis, Roch-
ester, N. Y.

Friends of Service Awards were

made to Phileo for its great efforts on
behalf of independent service through
the PFFS plan and the Phileo stand on
transshipping; Sprague Products for
its forthright defense of independent

RADIO-ELECTRONICS
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BAVIN . Lo

The ONLY Way You Can Get

an [P (apacitor is to Specify

Because Only Mallory Makes
P Capacitors

They were introduced by Mallory. For over 15
years they have set the standard of quality and
performance in the industry. And they are avail-

able only from Mallory.

Imitations are available, of course, but they aren’t
FP’s ... and they won’t have this combination

imitation.

When you ask for
FP Capacitors...
be sure you get
Mallory, not an

of features that are exclusively Mallory —

85°C consiruction

Ability to handle high ripple currents
Well suited for voltage doubler circuits
Ideal for use with selenium rectifiers
Genuine fabricated plate anode

Corrosive impurities held to less than

7 parts in 10 million

Long shelf life

Long service life

Fast, twist prong mounting

Standardized can size

MATLORY

CAPACITORS ¢« CONTROLS = VIBRATORS « SWITCHES + RESISTORS
RECTIFIERS « POWER SUPPLIES « CONVERTERS « MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

www.americanradiohistorv.com
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LEARN MORE-EARN MORE
with Rider Books!

FUNDAMENTALS
OF TRANSISTORS

by Leonard Krugman, U. S. Signal
Corps Eugineering Laboratories

Learn all about the transistor! It’s smaller than
a jelly bean—it’s rugged as they come—and it’s
the thing in electronics today! With more and
more uses for transistors being developed all the
time, every service technician, student, engineer,
and experimenter . . must be familiar with
transistors- must know their characteristies and
operation! Leonard Krugman, who wrvote this
authoritative book, is one of the pioneers in tran-
sistor development and application, and his
presentation covers every phase everything you
need to know about this electronic miracle! No
complicated mathematics—clearly written so
everyone can understand!

CHAPTERS: Basic Semi-conductor physics—
Transistors and their operation—The grounded
base transistor—Grounded emitter and grounded
collector transistors Transistor amplifiers —
Transistor oscillators—Transistor high-frequenecy
and other applications—Appendix—Index.

144 (5% x 81%) pp., illust., only $2.70

R-C/R-L TIME CONSTANT

by Alexander Schure, Ph.D., Ed.D.

Time constant is a very deceptive subject! The
simplicity of the time constant equation often
leads people who've learned it into thinking
they’ve mastered the basic concepts, when actu-
ally, they’'ve only scratched the surface! This
book, written by one of the leading electronics
educators, clearly presents Time Constant in
theory and application so that everyone—from
student to service technician—can understand!
A complete, practical explanation of R-C and
R-L Time Constant, and how it affects circuit
operation! The first of a new Review Series on
important electronics subjects.

CHAPTERS: Capacitance, resistance, and in-
ductance—The development .of the charge curve
—The development of the discharge curve—The
meaning of time constant—Long and short time
constant waveforms—Application of the time
constant—Index.

48 (5%, x 8l47) pp., illust., only 90¢

HOW TO LOCATE & ELIMINATE
RADIO & TV INTERFERENCE

by Fred D. Rowe, Northern California
Electrical Burean

Fred Rowe has been an interference investigator
for years—he's an expert at tracking down and
correcting '‘sore spots” that create radio and TV
interference. In this book, he explains the gen-
eral theories behind interference, and gives in-
stances of actual cases he’s worked on. Illustrated
in an easy-to-read cartoon styvle, with a special
section containing more than 65 most-frequently-
asked guestion on interference, and their answers,
this book gives vou the complete, practical pic-
ture on locating and eliminating interference!
Actually tells you what to do!

CHAPTERS: The interference problem —An-
tennas & interference—Basic interference sources
and sounds - interference locating equipment
Electrical equipment and appliances as noise
sources—Locating the source—Power-line inter-
ference -— Power-line noise filters — Electrical
equipment and appliance interference elimina-
tion—Fluorescent lamp interference—TV inter-
ference suppression for transmitters—Eliminat-
ing interference at the TV receiver—Questions &
Answers—Ordinances—Index.

128 (5% x 8%, ") pp., illust., only $1.80

Rider books are available at your parts jobber or book
store. If YOUR dealer doesn’t have these books
mail this coupon now !

e ——— e — e e e —————

JOHN F. RIDER PUBLISHER, INC,
| Dept. RE-1, 480 Canal St., N.Y.C.

| Please RUSH me:

4

|
|
|
[0 Fundamentals of Transistors |

| 5 R-C/R-L Time Constant I
] 0J How to Locate & Eliminate Radio-TV Inter- |
ference |
|

|

|

|

|

F

address

|
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|
|
|

city & state

TECHNICIANS' NEWS (Continued)
service people against unfair charges
of profiteering; Albert C. W. Saunders
for his continuous, tireless and effective
work on behalf of the service techni-
cian. A continuing award given to Syl-
vania carried a special commendation
for Mr. Walter Biede, field service en-
gineer. Howard W. Sams Co. was cited
for its continued support of the inde-
pendent industry. Special citations were
also voted to Mr. Dan Creato, vice
president of RCA Service Co., and to
Carroll Hoshour and Bill Ashby of
Magnecord.

MOVIES AND TV SERVICE

A TV service technician is cast as
the hero who saves the life of a U. S.
president in the recent United Artists
film “Suddenly.”

Hoodlums conspiring to assassinate
the President have mounted a powerful
gun on a metal kitchen table in a house
on a hill the President is to pass. The
members of the household—including a
TV service technician who was repair-
ing the set—are held prisoners by the
gangsters. While working on the set,
the repairman manages to connect the
high-voltage lead to the metal table.
Then a glass of water is “accidentally”
spilled on the floor near the table,
malking the floor conductive.

Just as the chief gangster sights his
gun—moments before the Presidential
train arrives—the TV technician makes
his fateful contact. The hoodlum
“freezes” onto the gun, setting it off.
He is killed in the resulting melee.

The back of the set is prominently
labeled “5,000 volts.” This time the
movies underestimated!

TV IN DRAGNET?

The television show “Dragnet” will
present an exposé of a television serv-
ice racketeer, according to a report
from the National Appliance and Radio-
TV Dealers Association. A “gimmicked”
TV receiver will apparently be the
program’s main character.

CETA PLANS MEETINGS

A series of meetings planned by the
Certified Electronic Technicians Asso-
ciation of New York City has a fea-
ture believed to be new in technical
lectures. Instead of asking manufac-
turers to send guest speakers, CETA
members go to the manufacturers. A
recent meeting was held at Radio Mer-
chandise Sales, Bronx, N. Y., and fu-
ture meetings and technical forums will
be held at Precise Development, Pre-
cision Apparatus, CBS-Columbia and
Motorola.

CETA is composed of technicians who
have finished the Advanced TV Train-
ing Course held under the auspices of
the Radio-Electronic-Television Manu-
facturers Association. Because the pilot
courses are being taught in New York
City, it is at present a local association,
but plans have been made to establish
chapters in other localities where the
RETMA Advanced TV Training Course
is being given. END
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| STAN-BURN
5-PARANE

CATHODE RAY TUBE SPECIALS :

ONE YEAR GUARANTEE

STAN:-BUR
10BP4A B "l .$10.20
10FP4A P4 - 11.90
12KP4A 13.95
12LP4A 4 11.90

11.90

14.50

15.60

17.50

17.50

° 17.50

o 17.50

o 17.50

16GP4 or B..... 31. FP. 17.50
16KP4/16RP4 .. 24.20 16WP4 17.50

16KP4A
(Aluminum) .
16JP4A (N.U.).
16LP4A

24AP4 ...

QUANTITY CRT USERS

DUD allowances if you ship them

We will give you .
L4 F ’F6 CRT's minimum shipment. WRITE

to us Prepaid, ‘10
FOR DETAILS,

AUTHORIZED DISTRIBUTORS for: General Electric,
KX Kenrad, Tung-Sol, National Union., De Wald, Regal,

| Automatic and General Motors,
AUTOMATIC CUSTOM-BUILT RADIOS for Plymouth,
Y Ford, Chevrolet and many others, always in stock,
We carry a complete stock of HI-FIDELITY and
SOUND EQUIPMENT. Send us your reguests. We
% also carry a complete line of popular makes of Radio
tubes at 50/109 discount. Also many other special
purpose and transmitting types, and all_electronic
¥ parts and equipment at lowest prices, Send us a
list of your requirements for prompt guotations,
Terms: 209 with order. Balance COD. All prices
% FOB. NEW YORK Warehouse, Minimum order $5.00.

% % % % O O Ok b % Ok Ok % % % % b % % % * %

Write for our latest price list and Hi-Fi Catalog to
* Dept. 2

STAN-BURN

RE-12

RADIO and
ELECTRONICS (CO.

1697 BROADWAY * NEW YORK 19, N.Y.

Preferred cor

Proven .

D Speakers

Available from leading jobbers!

OXFORD ELECTRIC CORP.
3911 5. Michigan Ave., Chicago 15, I,

EXPORT: ROBURN AGENCIES, N.Y.C,, N.Y.
ir Canada: Atlas Radio Corp., Ltd., Toronto

RADIO-ELECTRONICS
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Rear view of 43CY

®

hetter- than - standard s

0 Line Controle

With factery-assembled fixed 1%’ round shaft (C1) or
1" screwdriver-slot shaft (C2) with split locking bushing.

| All exposed metal parts have corrosion-resistant finish.
Yerminals have suitable finish for ease of soldering.

Close-fitting covers — no holes or cut-outs. Maximum

A new line of composition- protection against dust and dirt.

element and wire-wound controls Ratings: 37C1 and 37C2 composition-element, 1 watt;
designed Speciﬁcally for Custom_built’ 43C1 and 43C2 wire-wound, 2 watts; 58C1 and 58C2,

. . 3 watt:; 10C1 and 10C2, 4 watts.

industrial, laboratory or other
semi-critical applications. These controls Electrical tolerances plus/minus 10% for composition-
. . element centrols up to 100,000 ohms; plus/minus 20%
are de luxe versicns — mechanically and from 100,000 ohms to 10 megohms.

electrlcally—c:f the popul.ar Cla_rOStat Wire-wound controls within plus/minus 5% in all ohm-
standard types w1dely used in radio-TV ages. Independent linearity to plus/minus 1% for 58C1
sets and for the servicing thereof. and 58C2, and 10C1 and 10C2 controls; for 43C1 and

-43C2, glus/minus 2%.
Availakle with switches on special order.

Units sealed in dustproof plastic bags within standard
Clarostat cartons. Factory-fresh appearance and condi-
tion, regardless of shelf life.

If you want still better-than-standard quality, per-
formance and life, insist on Clarostat C LINE controls.
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Guarantees Quality of 300-Ohm

proved J.S.C. wire,

Compare JSC Quality With
Any Higher Priced Make

wire will stand comparison.

down. You be the judge. J.S.C.
parison.

Installers Wild About
New JSC 300-Ohm Wire

thuslastlc approval is tangible proo‘ !hat
's new secret formula is fact
not hctlon

Phones:

GE'I' INTO ONE OF THESE
GREATER OPPORTUNITY FIELDS

lectricityor
Radio-
Television

TRAIN IN THE GREAT SHOPS OF

E OLDEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN U. §.

Prepare for your future NOW. Get prac-

tical training in~ TELEVISION — RADIO —
ELECTRICITY—ELECTRONICS—all vital in
Industry. Prepare now for a better job that also
offers areal fulure inthe yearsahead. Learn on real
equipment at Coyne—no advanced education or
previous experience needed.

Approved for Veterans—finance plan—en-
roll now, pay most of tuition later. Part time em-
ployment service while training if needed.

Clip coupon for Big Free Illustrated
FREE BOOK Book. No salesman :nll cgﬁ A:tsN%W(

B.W. COOKE ® FOUNOED
President ' 1899
ELECTRICAL SCHOOL

A TECHNICAL TRADE INS'I’l'I’U'I’E CHARTERED
NOT FOR PROF

SO0 S. Paulina St., Chica:o beD
(lECTHICITY © TELEVISION @ RADIO @ REFKIEEMTIUN . ELECTMNICS

e @ 4-4-

' . W. COOKE, Pres.
COYNE ELECTRICAL School
500 S. Paulina St., Chicago 12, Ml. Dept. 94-81H
Send FREE BOOK and details on:

| O RADIO-TELEVISION 0O ELECTRICITY

-— e em o —

I

j NAME.o... el A20eBb00GaEa0aa;

| ADDRESS........ O Y P 1
b e v oaa e e STATE......... | I
L I g e N ey
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STRIPS WIRE EASILY!§

Secret Process Plus Pure Polyethylene

No more complaints when you. use newly im-
J.5.C.'s secret process
plus the use of only pure Polyethylene make this
wire the easiest to strip. Compare it with any
other on the market; you will find none better.

Choose any other make at any price—J.5.C.
Quality-wise and
very low in price, J.5.C. wire will win hands
invites com-

Send For Your
Free Sample

Installers everywhere, now using newly Seeing is
improved J.S.C. wire, term it the easlest much faith in
stripping cable on the market. Their en- 300

see it with your own eyes
for a FREE sample toda .
then compare.

Jersey Specialty Co., Inc.

Burgess Place, Mountain View, N.J.
Little Falls 4-0784-1404-1405

{

Cable

Packed 10
coils to each
attractive
counter dise
play.

belieying. J.5.C. has so
its newly improved

Always look for the Orange
and Blue Disc of Quality.

PERMANENT

INSTALLATION—

Permanent, one-man tower erection
—fewer guy wirés—no special tools.
Offer better reception at lowest cost
— eliminate mounting troubles and
service calls.

[——————

Adapter locks
mast or serves
as rotor bracket

“All-Angle”
feet fit

5’ or 10’
height.

NEWTON, 10WA

www.americanradiohistorv.com

MISCELLANY

THE FUND REACHES
$11,492.61

HELP -

FREDDIE-WALK
FUND

T IS heartening to see that little Fred-

die, armless and legless son of radio
technician Herschel Thomason, Mag-
nolia, Ark., is still remembered by read-
ers of RADIO-ELECTRONICS. From all
over the world they continue to send in
contributions and messages of encour-
agement.

It is perhaps even more heartening to

| know that the $11,400-plus his friends

have donated to Freddie’s fund is re-
sponsible for the great strides he has
been able to take. Not literally, of

| course, and not yet, but soon. For Fred-

die has been fitted with artificial legs
and is learning to walk with the best
of them. Writes his father:

“He is still walking fine. He can go
all over the house, and at a fair pace,
too. He usually walks all morning and
then takes a nap and exercise in the
afternoon.”

Recently we had the pleasure of meet-
ing Freddie when his mother brought
him East to the Kessler Institute for
Rehabilitation, and we can happily re-
port that he is so cheerful, so full of
fun and the devil, that you almost
forget that he is not completely like
other children. It is a tribute to his
parents and friends that Freddie,
young as he is, shows every sign of be-
coming the contributing, well-adjusted
adult we all hope he will be.

However, it is obvious that the spe-
cial treatments, mechanical appliances,
etc., that he will need throughout his
life will cost thousands and thousands
of dollars. Although RADIO-ELECTRON-
1cS’ readers have already contributed
almost $11,500, we can’t stop there. We
urge each and every reader to send in
his contribution whenever and as often
as he can. No amount is too small to
merit our sincere thanks and apprecia-
tion, and every donation is acknowl-
edged. Make all money orders, checks,
etc., payable to Herschel Thomason.
Address all letters to:

Help-Freddie-Walk Fund

c¢/0 RApIO-ELECTRONICS Magazine

25 West Broadway

New York 7, N.Y.

FAMILY CIRCLE Contributions. $
RADIO-ELECTRONICS Contributions

as of July 2, 1954 . 10,842.61
Anonymous, San Francisco, ‘Calif.. 5.00
Anonymous, Hartford, Conn.......... 1.00
Anonymous, New York, N. Y. B 1.00
Anonymous, Philadelphia, Pa....

F. T. Barron, Fontana, Calif.....

A. H. Danter, St. Louis, Mo.... .
Electro-Scientific, Antwerp, Belgnum -
Andrew Fyfe, Montrea!, Canada.......
Mary Krull, Passaic, N.
Morgan Radio Service, Tucson, Ariz....
Alexander Rys, aneapohs Minn....
Robert V. Signaigo, Chlcago, 1.
Walter Soule, Boston, Mass ......... .
Roy Sunday, Camden N. .
Class BC#I‘? United Radno Tel- lns'f.,..

602.50

o
S

—io o —

—Nun
28 88843883888

Newark N, J.... ... i 7
W8HOB, Columbus ORiOmeos 5
TOTAL CONTRIBUTIONS as of

October 15, 1954, ... $11,492.61

RADIO-ELECTRONICS
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radio-electronic

HANDY AMPLIFIER KINK

On a recent PA job I used an am-
plifier designed for high-output crystal
phonographs and crystal microphones.
In an emergency I had to use a low-
output magnetic phono pickup. The
amplifier did not have enough volume,
even with the gain control set at max-
imum. No spare parts or tools were
available.

The amplifier uses a 6SN7-GT am-
plifier and split-load phase inverter, a
6N7 push-pull driver, and a 6AS7-G
push-pull output stage as shown in the
diagram. Using a pair of borrowed
scissors, [ clipped the 10-uf capacitor
lead running to the cathode of V2,
stripped the insulation off one end, and
then twisted the lead around the eathode
pin of V1-b.

(V1-b) into a straight amplifier driv-
ing the grid of V2-a. The grid of V2-b

is now effectively grounded by the 10- |

uf capacitor at the cathede of V1-b
while the cathode of V2 is now un-
bypassed. Thus, V2 is converted into a
cathode-coupled phase inverter with
only half the gain of the original push-
pull amplifier circuit. On the other
hand. the voltage gain of Vi-b as an
amplifier is about 20 times that of
the original phase-inverter connection.
Thus, the over-all gain from the plate
of V1-a to the grids of V3 is now about
10 times (20 db) greater than pre-
viously. This added 20-db gain was
enough to do the job. Naturally, I do
not recommend this modification except
in emergencies where everything else

This converted the phase inverter looks hopeless.—Nathan Sokal
0
P
2:=5Kn P-P
6SN7-GT
. I-b '
INPUT 05 Vi-a [ v L
‘P
b f
VOLUMES RECONNECT
CAP'C HERE
05 \d Vb
._: 7t B i
& 2% 25
: 3
i 1
= duo Qa0
% il <
+ok  t 275V
B.F.0). MODIFICATION

Many amateur operators fail to tune
their receivers properly for CW signals.
They usually tune in a signal and
adjust its pitch with the tuning control,
using the pitch control only to vary
the pitch when fighting QRM. This
method of tuning in a CW signal often
results in the r.f. and i.f. stages being
several ke off resonance.

In Short Wave Magazine, G3DXI
describes how he modified the b.f.o. in
an AR 77 to assure proper CW tuning.
His modification, shown in the diagram,
can be applied to almost any communi-
cations receiver regardless of b.f.o.
circuitry.

The original b.f.o. tuning capacitor
was removed and replaced with a 3-
position rotary switch and a pair of

DECEMBER, 1954

3-25-puf trimmers. For CW reception
he feeds the output of the receiver
through a tuned a.f. amplisier peaked
at 1,000 cycles so his switeh tunes the
b.f.o. to frequencies 1 ke higher and
lower than the receiver’s i.f.

To align the b.f.o,, set the switch to
HIGH and feed into the receiver’'s mixer
grid the unmodulated output of a signal
generator tuned exactly 1,000 cycles

IT%
|
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TO DET

TV SERVICEMEN:

here’s the help you need

| TV SERVICE
' DATA BOOK”

~ by MILTON S. KIVER .

L

A =

k. - T ]
e

| Packed with
| facts you'll
; use every

all the data you need | i
in one handy gvide —

® saves valuable time
o helps you earn more

fnstant TV Servicing and Installation Reference:
Have at your finger-tips all of the most
frequently needed charts, tables and
formulas you require in Television servic-
ing and installation. Includes charts on
fuses, color codes, attenuator pads, mono-
chrome signal specifications, guy wire
lengths. etc.—all the data you’ll ever want
in your daily work. Save valuable time on
calculations by quick reference to the
tables of mathematical constants and
electrical formulas. Speeds your work for
greater earnings.

Trouble-Shooting Guide: Includes section on
TV trouble-shooting. Lists common
trouble symptoms and tells how to locate
defective components. Recommends most
effective methods for use of test probes
and other accessory equipment. You’ll
want to keep it handy in your tube caddy
for quick reference at the bench or in the
field. It pays for itself in a single day’s
work. Over 100 pages. 513 x 813",

= e

I Order from your Parts Jobber today, or :
: write to Howard W. Sams & Co., Inc,,
) 2205 East 46th St., Indianapolis 5, Ind.
]

: My (check) (money order) for $.ceeveeeennnienne 1
) enclosed. Send......... copy (ies) of "TV Service |
[ Data Book” (J8-1, $1.50). :
{ ]
3 Nameoveseeseneos aenesnsreas L R -0
1 ]
} Address...... simedaeioaas essessevesarenne oo
I )
L Gl 1o o lagssss ool ol Zone. ... State..cessss !
i (outside U.S.A. priced slightly higher} ]
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“‘HUGE HOLIDAY
SAVINGS”

3-Way
Portable
RADIO
KIT

AC/DC
Batteries

TERRIFIC
VALUE!

NEw, compact, lightweight portable rudlo kit with
the very latest supersensiiive superhet. circuit.
Wonderful reception from either batteries, or 115 V.,
0-60 cycle AC or DC. Includes all complete Darts
except wire & solder) necessary to huild a great
sounding radio.

Also includes eireuit diagrams and simiplified, com-
Plete step-by-step umtructmn folder which makes

5 TUBE AC/DC Superhet Kit

Kit #1: 5 tube superhet kit, AC/DC includes all
quality components required Lo construct this latest
design, highly sensitive superhet broadeast receiver,
complete with black. glistening bakelite cabinet (ex-

cludes wire & solder). Kit of 5 tuhes. 12AT6. assembling easy. Houses in a hbeautifully high.
2/12BA6. 12BE6, 35W 50B5. glossed Catalin cabjnet |n two dellghtrul s
$7.95 and _distinctive colors

maroon or ala

Price, Less Tubes ze: 9'/:&" x 5"

EXEra: fOr Tubes.....oicitieeirerimmmmmcivnaresnesannsansasnnss 33-25

baster (ivory). S x 43,7
Includes tubes (maroon or ivory)

BATTERY KIT. P $2.59

AM/FM TUNER
with BUILT-IN

3-SPEED PORTABLE
PHONOGRAPH

10 WATT The Ideal Gift
Plays all speed records
HI'FI (3-’:;/?;, 45 & 178 RPM)
wi a V.
A M PLI FI E R Pel‘mﬂr:E:le“ne:(lllle.pwg)nc;rs:

Plete with excellent am-
plifier
unusual

117 v.. 80 cycles, using an oversized power trans-
former. 'i\nccludescypush pull audio output providing for
10 Wwatt undistorted outbut, full range Bass &

control. built-in powerful antenna for FM, plus hi- gain

and speaker
fine tone.

for
Lug-
Bage type carrying case,

AM. Provision for phono input,
xx;‘ne(li“':ﬁ 1‘(’1‘&?{:311‘\1‘-031‘1(1{0 amplifier. durable and long lasting.
Tubes: 6BE6. 2-6AV6, 6CB6. GBAG BAL5, 2- 6\’6. 12v5% x 107 x 514”7,
5Y3, Comple\el?' shock motnted chassis: 12V x 5Va 814 Ibs.
It tume c $14.75
Ir_tuner is to be used_for a“ﬂe . 348 15 gnstm;zs 14
luctance k- Ul re-amp 5
WS contamed. Addo.. 86 only pecia

\/

Phone Oscillator
NEW SAVINGS!

Great Savings!

6-TUBE RADIO KIT

3-TUBE
PHONO

Kit #2: Low priced 8-tube kit de-

signéd for extra high sensitivity. NOT A KIT!
AMPLIFIER L sﬂﬁgf‘gty vaad 25°£‘é: Wireless  phono oscillator
NOT A KIT 2576. 6SQ7, 6SA7T. 2 GSK7 in transn;nts kre cording for
an easily constricted cfro In- S0 e o NG o8
An assembled unit ready for installa- cludes all parts: punched chassm‘ carhon(nnke théouxzh radio
tmn using tone and volume control resistors, condensers, colls, socKe wit I°“‘ wires. Can also be
rt. rubber curd §2 ets. PM speaker, °lmtrdware. 869 g:fl{‘g ?’?\I :))eakext'egcsom by
(Iess tubes) ‘e'tg.ssslpsgeasl gzlose ut price o (e oAkt as 32.95

cabinet)...
Makched set of 6 tubes

owest Prlce'
With complete set of tubes..

NEW KIT

sads

tubes “OTPI st o §3.95

This fine unit is smtdb]e for use

in home, office ctory, nursery,
or sick room. l

So sensm\e it will

pick up bab; i G
SUPERSENSITIVE from 118 VY R b0 Batn Teatians
2-STATION I|?’:.\ssteg e xln S me?,Ct' haar‘udaome
T abinets: 2.3
INTERGOMMUNICATIONS %’erqu:lr:‘s kﬂnlﬁ; ?lrz{rg’sl to ccm;ect
H Cl sta 1§
SYSTEM—Kit v

Factory Wired..

S] 295
Newest Flashlight

BROW-LITE

with 50 ft. of twin conduct(ir wire.
1

Frees Both
Hands for
Repair Work

Just out! Brow-Lite gives you complete

the third-hand you've always . _

wished for when using a flash. With

light. Indispensible to serv- btry, & - FIXIT YOURSILF
icemen—excellent  for night R
work, Safer and quicker than bulb. How. simpitiod methed of repoling
flashlight. Fits easily on your s 98 Towe e TV ot ., Yeuralt
head iike a pair of glasses yet l‘

can be worn comfortably with
or without glasses, Adjustable
to any angle,

WORLD'S MOST USEFUL
FLASHLIGHT. Uses standard
penlite batteries & bulb,

PREPANLO EXPRESSLY FORYOURSET

Ke teahing. emmpertant
infarmation epphcable
‘e headreds of

Just Out! First Time Anywhere

Larrel's E-Z TV REPA'R GU'DE

The only Fix-1t-Yourself guide made expressly for YOUR TV SET!
Save cosily TV repairs with this new, simplified method which
includes all necessary data for just your set. No confusing, unim-
portant information applicable to hundreds of different makes,
Simplifies detection of faully tubes in your TV receiver, it's a

great fdea—It's a great guide! Order today and
have your set back in perfect condition at once. 50¢
‘IYA’FNI“:GS subject to change without notice, Include 2094 deposit

Send us make and model of your set when or-
g 154 Greenwich St

EDLIE Electronics _©! 531

York. 6, N Y.

TMs Guide Has Been Prep.
Your Set

Lagrrel Electronics. Inc

TERMS: All mdse shipped FOB New York Ci
for COD’s. WRITE TODAY FOR NEW FREE
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RADIO-ELECTRONIC CIRCUITS (confinued)

(1 ke) higher than the i.f. Adjust the
b.f.o. tuning slug (or padder capacitor)
for zero beat.

Tune the signal generator to the i.f.,
set the switch to zZERo, and adjust C2
for zero beat. Throw the switch to

LOW, tune the signal generator 1 ke
below the i.f., and adjust Cl for zero
beat.

To operate, set the b.f.o. switech to
ZERO and adjust the tuning controls to
zero-beat the desired signal. This as-
sures that the r.f. and i.f. circuits are
peaked on the incoming signal. Now,
flip the switch to Low or HIGH, and you
are ready to copy. In QRM, you can
simply flip the switch to the other side
rather than tune the variable control
and take the chance of losing the sta-
tion. Of course, if you want to keep the
variable pitch control for optional use,
you can use a 4-position switch and
connect the original variable pitch con-
trol as shown.

SHORT-PULSE GENERATOR

Multivibrators, sine-wave clippers,
and differentiators are generally used
to produce sharp unidirectional pulses
for timing, triggering, and gating appli-
cations. The circuits are usually com-
plex and component values are critical.
In Electronic Engineering (London,
England) F. A. Benson and G. V. G.
Lusher review the use of a simple
shock-excited LCR circuit as a source
of sharp unidirectional pulses.

The oscillator circuit consists of
inductor L tuned by stray and dis-
tributed capacitance C.. When a posi-
tive-going pulse is applied to the input,
the L-C circuit is shocked into produc-
ing a chain of damped oscillations.
Resistor R damps out the oscillations
after two or three cycles. The diode
clips off most of the unwanted negative
portion.

With a 6,600-cycle, 20-volt peak posi-
tive pulse applied to the input and a

o— ¢ T 2]
5
INPYT . OUTPLT
¥ el
| | R L “5eCy
0 |
1
L}
|
o i —0

damping resistor of 3,000 ohms, a 400-
wh coil produces an output signal with
a rise time of 0.8 usec and amplitude
of 1.6 volts. With 180- and 33-uzh coils,
rise times are 0.6 and 0.5 usec and out-
put pulse amplitudes 1.35 and 0.3 volts,
respectively. With a 250-xh coil and
2,000-ohm damping resistor, a 6,500-
cyele, 60-volt input pulse produces a
10-volt output pulse with a rise of 0.7
psec and a width of 2 usec.

For negative output pulses, reverse
the diode polarity and use negative-
going input pulses. When a negative
pulse of greater amplitude is needed,
replace the diode with the grid-cathode
circuit of a triode and take the output
from the plate. END

RADIO-ELECTRONICS
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DELCO RADIO CAREFULLY CONTROLS THE PRODUCTION

OF ORIGINAL AND REPLACEMENT RF AND IF COILS

Each RF and IF coil is wound under the super-
vision of a skilled operator, and eaca is tested at
‘points along the productior line. This
cing care is what gives a high 1Q to
Delco Radio Coils.

DECEMBER,

*INBUILT QUALITY. The “Q” of a coil affects its per-
formance in the circuit, and is of vital importance to the
radio engineer. The “I Q” of all RF and IF coils used for
servicing is of equal importance to vou, and can mean real
customer satisfaction. To assure high I Q, Delco Radio care-
fully controls the production of all RF and IF coils—both
original equipment and replacement coils.

If vou could visit the Delco Radio plant, you would see
skilled operalors sitting at expensive specially designed ma-
chines winding high-quality coils. On the production line,
these coils are assembled with their powdered iron cores and
shield cans. By controlling all steps of the production, Delco
Radio gives its coils not only the required Q, but also the
highest possible I Q— Inbuilt Quality. Delco Radio parts are
available through your UMS Delco Electronics Distributor.

DISTRIBUTED @Y ELECTRONIC PARTS DISTRIBUTORS EVERYWHERE

DELCO RADIO

DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA
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RADIO ¢ TELEVISION ¢ INDUSTRIAL ELECTRONICS

THIS professionaly
TRAINING IS /
THE KIND THAT

Really Pays Off!

.« . and it costs only o fraction
of what you might expect to pay!

WMODERN RADIO
~ AND TELEVISION
—HRVK\VIG LIBRARY

FIX ANY RADIO OR TV SET EVER
MADE...easier...better...faster

Backed by the how-to-do-it
methods so clearly explained in

men, it is a quick, easy way to
“brush up” on specific jobs; to

this one big 822-page book, you’ll
fast, accurate

develop better methods and short-
cuts and to find fast answers to

be prepared for
service on any radio or television tough jobs. s .25
receiver ever made. Here are just a few of the sub-
Best of all, the cost is only jeets covered: Components and
$6.76 (or see money-saving com- Their Troubles; Basic Trouble- Make your tralning
bination offer in coupon). shooting Methods: ‘*‘Static’” and library completelGet
Radio & Television TROUBLE- ‘‘Dynamic’’ Testing; Practical both these big books

SHOOTING AND REPAIR by
Ghirardi & Johnson is far and
away the world’s most modern,
easily nnderstood guide. Step by
step, it takes you through each
service procedure . from lo-
cating troubles with less testing
to repairing them by professional
methods . . . the kind that let you
handle tough jobs as slick as you
do the easy ones.

Troubleshooting Tips and Ideas;
AC/DC, 38-way Portahle and Bat-
tery Set Troubleshooting Prob-
lems; Servicing Communications
Receivers; a Complete Guide to
Television Service; AM, FM, and
TV Realignment Made Easy; Re-
sistor, Capacitor, Inductor and
Transformer Problems; Servicing
uning, Selector and Switching
Mechanism ; Loudspeakers; Serv-

at the low price of
only $12.00 for the
two {you save

$1.25).

icing Recorders and Record-play-
ing Equipment . . and dozens
more. 417 illustrations. Read
TROUBLESHOOTING AND RE-
PAIR for 10 days AT OUR ISK!

COMPLETE SERVICE TRAINING

For beginners, this giant book
is a complete service training
course. For experienced service-

LEARN BASIC CIRCUITS FULLY... and
watch service “headaches” disappear

stand their peculiarities and likely
“troublespots” . . . and shows how to
eliminate useless testing and guess-
work in making repairs.

It’'s amazing how much easier and
faster you can repair radios, television
sets and even industrial electronie
equipment when you know all about cir-
cuits and what makes each one ‘‘tick.”

You locate troubles in a jitfy because LEARN MORE—EARN MORE!! °
you know what to look for and where . A -
to look. . Throughout, this 669-page book with ~

You make repairs lots faster, better its 417 clear illustrations gives you the N -
and more profitably !. kind  of above-average professional —

Actually, there are only a compara- training that fits you for the better, e
tively few BASIC circuits in modern big pay Jjobs in either servicing or Y
equipment. Radio & Television RE- _general electronics. Co_vers a}l circuits <
CEIVER CIRCUITRY AND OPERA- in modern TV and radio receivers, am- v

plifiers, phono-pickups, record players,
ete. Price only $6.50 . . . or see money- -
as well as their variations. It teaches saving offer in coupon, Examine it 10 o re
you to recognize them . . . to under- days at our risk!

The big Ghirardi  FREE EXAMINATION ...casy terms!

books thf N N N R N N R S I S S S N e e e =

| Dept. RE-124, RINEHART & CO., INC.
232 Madison Ave.,, New York 16, N. Y.
REALLY SHOW |
YOU HOW!

Send books indicated for FREE EXAMINATION. Inl
More radio-TV technicians have

10 days, I will either remit price indicated plus post-
age or return books postpaid and owe vyou nothing\l
I D Radio & TV TROUBLE- D Radio & TV CIRCUI- I

SHOOTING AND RE- TRY AND OPERA-

I PAIR (Price $6.75) TION (Price $6.50)
D COMBINATION OFFER . . . Both books

trained from Ghirardi books than
any others of their kind! Almost
1300 pages and over 800 pictures [
and diagrams in these two new

TION by Ghirardi and Johnson gives
you a complete understanding of these

I only $12.00 (Regular price separately I
$13.25 . . . you save $1.25)
I {Combination offer is payable at rate of $3 (plus I
postage) after 10 days if you decide to keep books,
and $3 a month thereafter until $12 has been paid.) I

l Name S .
Alddress) s e ——
l City, Zone, State
OUTSIDE 171.8.4. s
REPAIR; §7.00 for CIRCUITRY & OPERATION:
£18.00 for both books; Cash with order, but money refunded [
if you return books tn 10 days.
_---------------‘

books explain things so clearly it's
next to impossible for you to go
wrong. Each book is strictly up-
to-the-minute . . . NOT a re-hash |
of old, out-moded material.
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VOLUME LIMITER
Patent No. 2,679,626
Edwin C. Miller, Havre, Mont.

(assigned to Northwest Radio Consultant
Service, Hill County, Mont.}

This is a eonstant-output amplifier suitable for

recording, ham and commerecial broadcasting,
ete. When properly adjusted, the output remains
constant to within 1.5 db, even though the input
may vary over a range of 20 db or more. The
o—

INRUT QuUTPUT
- —0

circut is essentially an electronic potentiometer.
The input appears across both sections (R1, R2)
of the potentiometer. Qutput is taken across R2,
which is shunted by the plate-cathode resistance
of V2. This resistance varies considerably with
signal input.

In Fig. 1, the triodes are a 6SL7-GT tube.
Triode V1 is a cathode follower, biased to respond
primarily to a positive input. Negative swings
are less effective since V1 goes into cutoff.

If the input voltage increases, the cathode of

+2

QUTPUT DB FROM 2
COMPRESSION LEVEL

|
T T
|
6 2
DB tNPUT —>
2

-
&

V1 goes more positive, as does the grid of V2.
Therefore the internal resistance of V2 is re-
duced. Of course, a smaller fraction of the total
signal is available at the output. On a weaker
signal, V2 shows a higher internal resistance,
and therefore supplies a greater percentage of
the input to the next stage.

The remarkable leveling characteristic is shown
in Fig. 2. Once full input is obtained, further
increase (even as much as 20 db) does not pro-
duce greater output.

INFRARED GENERATOR
Patent No. 2,683,794

Howard B. Briggs and James R. Haynes,
Chatham, and William Shockley, Madison, N.J.

{assigned to Bell Telephone Labs., Inc.)

The operation of a transistor is known to be
affected by heat and light. Now it has been de-
termined that semiconductors can radiate energy
when large currents flow through them. This in-
vention shows how a p-n Jjunetion transistor
generates infrared energy.

In Fig. 1, C charges through R when the key
is left up. When the key is depressed, C dis-
charges through the p-n junetion. Positive
charges are injected into the n region of the semi-
conductor, preferably at a rate exceeding 10

RADIO-ELECTRONICS
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PATENTS (continued) | 5] ;

amps per sq. em. These holes recombine with 2 4

excess electrons in the n region, giving a pulse Or monoc romg a n eo Or 1

of infra-red rays. o0 e
Fig. 1 also shows how the radiation is detected.

A lead sulphide photocell (PC) is energized by a P—
battery. When radiation strikes the cell, elec-
tricity is generated. After amplification, it is
fed to an oscilloscope with a synchronized sweep. -

The visible pattern indicates energy amplitude
vs. wavelength. |

The wavelength of the energy varies with junc-
tion temperature. tSee Fig. 2.) Curve A shows |
energy distribution at room temperature (295
K). Curves B and C are drawn at the tempera-
tures of liyuid nitrogen (77.4° K) and liquid

12 Channel VHF Antenna

Another winner by Taco! Full 12 channel reception with
emphasis on channels 2 through 6, plus full color reception.
Make your installations right...right from
the start. Install the new Taco Twin-Driven
Shark and assure full color saturation for your
customer when he “switches” over, and provide
unparalleled black and white reception immediately.

RARY UNITS)

Designed for single bay, 2-Bay Stacked {2 Models)
or 4-Bay Stacking, depending upon gain required.
Look at the gain curve below — it will tell you

— i | why you should try the Shark and use the Shark.
I 2 13 14 15 16 17 18 1§ 2 21 |

RADIANT INTENSITY (ARBI

WAVELENGTH IN MICRONS (1074 CM)
Fig.2

hydrogen (21.5° K), respectively. Note that
wavelength drops as temperature decreases. Band-
width also becomes narrower. Curve D is for
room temperature but with a silicon junction in- e
stead of germanium

Because infra-red rays easily pierce fog and
haze, these pulses of energy are useful for short-
distanece signaling and eommunication.

The primary object of this invention is the cre-
ation of a readily controllable source of infra-red
energy. A more specific object is to enahle infra-
red energy to be generated in narrow frequency
bandwidths. This makes it particularly suitable
as a radio-frequenecy carrier. END

ul
)
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Measured voltage gain in DB for No. 1845
single bay Shark compared to reference dipele

“And today he’s experimenting with | | TECHN1CAL APPHANCE CORPORATION SHERBURMNE, N. Y. i
SR s el Sulig: I E et s C n-du“uaﬁbusoh 'Bec’romcs,. l'd Toron’o 4, Ont, l

DECEMBER, 1954 1
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Superior's new
Model 670-A

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/[5/75/150/750/1,500/7,500 Vols Built-in ISOLATION TRANSFORMER
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts meter through misuse,

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to |10 Megohms The Model 470-A comes
CAPACITY: .001 to | Mfd. | to 50 Mfd. (Good-Bad scale for housed, in a rugged

checking quality of electrolytic condensers.) crackle-finished steel
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms cabinet complete with

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries test leads and operating NET
DECIBELS: —é to +18 +14 to +38 +34 to 458 instructions.

Superior's new
Model TV-11

SPECIFICATIONS:

% Tests all tubes including 4, 5, &, 7, Octal, Lock- to damage a tube by inserting it in the wrong
in, Peanut, Bantam, Hearing Aid, Thyratron sockef.
Miniatures, Sub-miniatures, Novals, Sub-minars, Y% Free-moving built-in roll chart provides com-
Proximity fuse types, etc. plete data for all tubes.

% Newly designed Line Voltage Control compen-

Measures 6%a" x 9Y2" x 4Y2~

% Uses the new self-cleaning Lever Action Switches
for individual element testing. Because all ele-

' e J
D G0 G e i o (IR sates for variation of any Line Voltage between
in the RMA base numbering system, the user Ao NCUandRIS0RYClise
S . a
can instantly identify which element is under * NIOISE TEST: Phono-jack on front panel Jor
test. Tubes having tapped filaments and tubes plugging in either phones or external amplifier
with filaments terminating in more than one will detect microphonic tubes or noise due to
pin are truly tested with the Model TV-11 as faulty elements and loose internal connections.
any of the pins may be placed in the neutral
3 position when necessary. e anoge TV boreh
; ¥ J The Model TV-1l does not use any combination i‘:nyc'§5“6§«aﬁgir;\ue|5 fovse)
= type sockets. instead individual sockets are rubbed oak cabinct com-
- used for each type of tube. Thus it is impossible plete with portable cover
EXTRA SERVICE — The Model TV-Il may type oscillator incorporated in this model
be used as an extremely sensitive Con- will detect leakages even when the fre- NET
denser Leakage Checker. A relaxation quency is one per minute.

@ . SUPERIOR'S NEW MODEL TV-40

"C.RT. TUBE TESTER

A complete picture tube tester Tests all magnetically deflected
% for little more than the price vk tubes . . . in the set . . . out
of a ‘'make-shift" adapter!! of the set . . . in the carton!!

The Model TV- i 3
plete! oSeelfvcgnlt:lgedl,s imetoding” veae SPECIFICATIONS:
W 5 i i X . .
R T L Lt sty A Tests ALL magnetically deflected picture tubes from 7
inch to 30 inch types.
Tests for quality by the well established emission

3
-
5
o
o
2
Z
9
]
2
o
)
%3
=
<
)
o
2
e
&
3
24
<
[ ]

a_separate instrument which Is designed
exclusively to test the ever increasing

number of picture tubes! method. All readings on ''Good-Bad’ scale.
® Tests for inter-element shorts and leakages up to 5
EASY TO USE: megohms.

Simply insert line cord into any 110 ® Tests for open elements.

volt A.C. outlet, then attach tester Model TV-40 C.R.T. Tube
socket to tube base (fon Trap Need Tester comes absolutely
Not Be on Tube). Throw switch up complete—nothing else to
for quality test . . . read direct on buy. Housed in round cor-

Good-Bad scale. Throw switch down nered, molded bakelite NET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO €. 0.D.

Try any of the above in- D o W S T = = T — e
struments for 10 days before MOSS ELECTRONIC DISTRIBUTING CO., INC.

i ] Dept. D-83, 3849 Tenth Ave., New York 34, N.Y. Name
you buy. If completely gai- |
|
!

—— — — —— —————r G ———— ————— —]

|
" Please send me the units checked. I agree to pay down payment within |
isfied then send down pay- 10 days and to pay the monthly balance as shown. It is understood Add

ment and pay balance as in- there will be no carrying, interest or any other charges, provided I send Tess |
dicated on coupon. No In- |

my monthly payments when due. It is further understood that should

A I fail to make payment when due, the full unpaid balance shall hecone :
terest or Carrying Charges | immediately due and payable. City. Zone State
Added! If not completely [ Model 670-A........ ... Total Price $28.40 Model TV-11.. . ... Total_Price $47.50 Model TV-40. . ....... Total Price $15.85
i ; ithin 10 day ! .5 ithin 10 days. Balance $6.00 $3.85 within_ 10 days. Balance $4.00
satisfied return unit to us, ] D %1':3‘|yml:hrms ln?on‘::z.s' falance £$3°50 ?ﬁ‘o‘nth?y v;'otrh ‘& monthe. D monthly for '3 monthe. |
no fexplanation jnecessary.| S — abe= b= LN 2 T e R e e e e e e T e e
112 RADIO-ELECTRONICS
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The Model
TV-50

A. M. Radio F. M. Radio

Amplifiers

GENOMETER

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

Black and White TV Color TV

e -
3= —% =g
- 4" y- x00
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MODEL * TV'32
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G o =l ‘0
& % m - (6 @ e R

7 Signal Generators in One!
R. F. Signal Generator for A.M.

R. F. Signal Generator for F.M.
Audio Frequency Generator
Bar Generator

Cross Hatch Generator

Color Dot Pattern Generator

Y Y XY X XXX

Marker Generator

aredidiron SPECIFICATIONS:

R. F. SIGNAL GENERATOR:

The Model TV-50 Genometer provides complete coverage for
A.M. and F.M. alignment. Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 180 Megacycles on powerful harmonics. Accuracy and
stability are assured by use of permeability trimmed Hi-Q coils.
R.F. is available separately, modulated by the fixed 400 cycle
sine-wave audio or modulated by the variable 300 cycle to 20,000
cycle variable audio. Provision has also been made for injection
of any external modulating source.

VARIABLE AUDIO FREQUENCY GENERATOR:

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50
Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. This service is used for checking distortion in
amplifiers, measuring @mplifier gain, trouble shooting hearing
aids, etc.

BAR GENERATOR:

This feature of the Model TV-50 Genometer will permit you to
throw an actual Bar Pattern on any TV Receiver Screen. Pattern
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars.
A Bar Generator is acknowledged to provide the quickest and
most efficient way of adjusting TV linearity controls. The Model
TV-50 employs a recently improved Bar Generator circuit which
assures stable never-shifting vertical and horizontal bars.

CROSS HATCH GENERATOR:

The Model TV-50 Genometer will project a cross-hatch pattern
on any TV picture tube. The pattern will consist of non-shifting,
horizontal and vertical lines inferlaced to provide a stable cross-
hatch effect. This service is used primarily for correct ion trap
positioning and for adjustment of linearity.

DOT PATTERN GENERATOR (For Color TV}

Although you will be able to use most of your regular standard
equipment for servicing Color TV, the one addition which is a
“mrust” is a Dot Pattern Generator. The Dot Pattern projected
on any color TV Receiver tube by the Model TV-50 will enable
you ta adjust for proper color convergence. When all controls and
circuits are in proper alignment, the resulting pattern will consist
of a sharp white dot pattern on a black background. One or more
circuit or control deviations will result in a dot pattern out of
convergence, with the blue, red and green dots in overlapping
dor petterns.

MARKER GENERATOR:

Thre Model TV-50 includes all the most frequently needed marker
points. Because of the ever-changing and ever-increasing number
of such points required, we decided agarnst using crystal holders.
We imstead adjust each marker point against precise laboratory
standards. The following markers are provided: 189 Kc., 262.5 Kc.,
455 Kec., 600 Kc., 1000 Kc., 1400 Ke., 1600 Kc., 2000 Ke.,, 2500
Kc, 3579 Kec., 4.5 Mc, 5 Mc,, 10.7 Mc. (3579 Kc. is the color
burst frequency.)

The Model TV-50 comes abso- 50
lutely complete with shielded
leads and operating instructions.
Only Sttt "ET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

Try it for 10 days before you
buy. If completely satisfied

MOSS ELECTRONIC DISTRIBUTING CO., iNC

then send $11.50 and pay bal-
ance at rate of $6.00 per
month for 6 months. No In-
terest or Carrying Charges
Added! If not completely sat-
isfied return unit to us, no
explanation necessary.

DECEMBER, 1954
\

Dept. D-83, 3849 Tenth Ave., New York 34, N, Y.

Please rush one Model TV-50. | agree to pay $11.50
within 10 days and to pay $6.00 per month thereafter.
It is understood there will be no carrying, interest or
any other charges, provided | send my monthly pay-
ments when due. It is further understood that should
| fail to make payment when due, the full unpaid
balance shall become immediately due and payable.

www.americanradiohistorv.com
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Address
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COMPLETELY
SERVICE. ..

COLOR TV

with only two
NEWinsl'ruments!

A

7
B

RAINBOW GENERATOR
Model 150
Patent Pending

NEW CIRCUITS incorporated in this instrument
greatly simplify the TEST and ALIGNMENT of
color TV circuits. NEW LINEAR PHASE SWEEP
produces the COMPLETE PHASE RESPONSE
CURVE, assuring greateraccuracy withfasteralign-
ment and elimination of color bar drift problems.

APPLICATIONS

* MASTER PHASE,CONTROL test and alignment
o CHROMA DEMODULATOR test and align-
ment (either 1/Q or R-Y/B-Y} ¢ QUADRATURE
TRANSFORMER test and alignment o MATRIX
CIRCUIT test and alignment e« BURST AMPLIFIER
test and alignment « PHASE DETECTOR CIRCUIT
alignment for reference oscillator ¢« REACTANCE
CONTROL and REFERENCE OSCILLATOR adjust-
ment  3.58 MC TRAP alignment ¢ TROUBLE-
SHOOTING and PHASE ALIGNMENT in the
home by picture patterns.

WHITE DOT GENERATOR

Model 160

THE WHITE DOT GENERATOR ENABLES COM
PLETE ALIGNMENT OF ALL COLOR CONVER-
GENCE CIRCUITS PLUS SWEEP CIRCUITLINEARITY
AND SIZE, AS WELL AS GENERAL TROUBLE-
SHOOTING BY SIGNAL TRACING.

APPLICATIONS
® DYNAMIC CONVERGENCE—vertical and hori-
zontal test and odjustment « DC CONVERGENCE
—test and adjustment ¢ DEFLECTION COilL—
positioning for best convergence o BEAM
MAGNETS—olignment for best convergence
o DYNAMIC PHASE ADJUSTMENT —vertical and
horizontal e FOCUS—test and adjustment of
DC ond dynamic focus  TROUBLESHOOTING
of all circuits offecting convergence » LINEARITY
—test ond adjustment of horizontal and vertical
sweep linearity

FREE Literature on Request

WINSTON ELECTRONICS, INC. |
Dept. 102, 4312 Main Street
Philadelphia 27, Pa.
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CROSLEY 115 CHASSIS

To improve stability at the upper
end of the shortwave band, a 15,000-
ohm, %%-watt resistor has been added
| across the shortwave r.f. coil of late

¢
L5upt
| o= = =
|
] 1
e !
| 100ppf |
! |
| | 4
1
! i 2 | 40
! © !(u——-
' J ¥ |
| | 20t :
1
Y 5
Lods e e i
| 15K ¢
f = m= == —AAARZY THIS RESISTOR ADDED
1 ¢—
[ 005 0 8-

’production sets, as shown in the dia-
gram. Chassis containing this change
| are marked with code letter B (or
higher). This resistor is not found in
code A (early production) chassis.—
Crosley Service Department

RECORD PLAYERS

Many children’s record players use
117-volt rectifier-pentode tubes such as
the 117L7-GT in the amplifier cireuit.
Failure of the input filter capacitor
usually burns off the cathode connec-
tion and makes it necessary to replace
the tube. The high list price of the
tube plus the cost of replacing the

17V RECT- AMPL

22-4In /1N,

MA SEL RECT

PEE—

i7vaC

capacitor discourage some parents from
| having the player repaired.

When the pentode section of the tube
checks O.K., you can greatly reduce
the cost of the repair job by using the
original tube and substituting a sele-
nium rectifier for the defective diode
section. Replace the capacitor, then
connect a 22-47-ohm, 1l-watt resistor
and a 75-100-ma selenium rectifier
between rectifier plate and cathode pins
as shown. Be sure to paste a circuit-
change label on the chassis..—Albert L.
Sohl

www.americanradiohistorv.com

I Technotes ;

GASSY TUBES

When confronted with the complaint
that the set ‘“‘uses too much battery”
or “doesn’t pick up stations on the low-
frequency side of the dial,” check the
oscillator tube carefully. Failure of
the oscillator in battery sets and port-
ables is often caused by a gassy oscil-
lator-mixer tube. The most effective
check is to replace with a new one—
a gassy tube is not readily detected on
the average tube tester.

Occasionally this defect can be de-
tected by visual examination of the
tube filament while under test. A flar-
ing up of the filament glow together
with the appearance of a bluish fluor-
escence around it is a good indication
of gas. This is common in 1A7-GT
and 1R5 types.— V. F. Woychoski

MUNTZ TV-16A1

A customer brought in a Muntz TV-
16A1 TV chassis with a burned-out
a.c. line choke used with the built-in
antenna. (See @ in the illustration.)
A replacement choke not being avail-
70 TUNER ANT TERMINAL =

e 30upf &.—

LINE CHOKE

PWR TRANS L
—————————— ﬁ N\
T - }E:
;ﬁ?ﬂ_;“r Moy
L] 20 00K /2W 1
; L} ‘
J--m £

able, I studied the diagrams of various
sets with power-line antennas and de-
cided on the arrangement used in
some RCA sets. The modified cirecuit
is shown at b. It worked satisfactorily
and kept the set in operation until a
new part was obtained from the manu-
facturer.—Leroy Brown

JEWEL MODEL 920
Greater sensitivity can be had in this
model by taking the resistor out of the
cathode circuit of the i.f. amplifier and
grounding the cathode directly to the
chassis.—Ross Harris

RADIO-ELECTRONICS
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TECHNOTES

FM AND TV AUDIO HISS

A high hiss level may be heard in
the output of some TV and FM sets
with ratio detectors. This is usually
caused by insufficient AM rejection.
When the usual corrective measures
do not work, try placing a variable
resistor of about 150 ohms across resis-

tor R1 in series with the tertiary
winding on the ratio-detector trans-
former as in the illustration. Mount
the control on the chassis or ecabinet
with short leads and set it for minimum
hiss and maximum AM rejection.

The usual value of R1 is between 200
and 400 ohms. Smoother balance-control
action can be obtained by changing R1
to between 100 and 150 ohms.—Lyle
Briggs

(This method of balancing ratio
detectors reduces the circuit sensitivity,
so take care when the set is installed

in a fringe area or is used for dx’ing.
—Editor)

G-E 16C113 DIAL CORD

I ran into a difficult repair situation
recently when I had to replace the dial
cord (fine tuning) on this receiver. I
simplified the job by installing a Gen-
eral Cement phono-drive rubber belt.
It made a friction drive tight enough
to prevent slipping, and there is no
danger of ever breaking the dial cord
again.

There are numerous other applica-
tions where a phone-drive rubber belt
can be used to replace a braken dial

cord, and this procedure iz becoming.

more and more popular among service
technicians. It also eliminates duplicat-
ing complicated restringing jobs.—
Hyman Herman

ZENITH MODEL 95263

An open speaker voice coil is a com-
mon complaint on this model. Before
replacing the speaker, remave the two
3%-inch paper tabs near the apex of
the cone and you will prebably find
the open circuit. You can save the
speaker by resoldering the connection
and then recementing the tabs.—Harold
J. Weber

CAPEHART CX-33

Insufficient width in these chassis
gave us lots of trouble because tubes

(continued)
and all components checked O.K. While
studying the circuit of a later model
I noticed an additional 30-upf, 6,000-
volt capacitor connected between ground
and the plate of the 6W4-GT damper
tube. Adding this capacitor to earlier
models clears up complaints of in-
sufficient width.

There are other ways of increasing
width such as varying output-tube
screen voltage, but they usually vary
the high-voltage output.—Carl Hennig

RINGING COILS

Ringing coils, found in the multi-
vibrator ecircuits of horizontal sweep
systems, may be tested without pulling
the chassis. Merely tune in a station
and rotate the horizontal hold control
toward the low-frequency (greater-
resistance) side of synchronization. If
the ringing circuit is working properly,
the picture will slip into a number of
stationary patterns as the control is
rotated.

Each pattern will slip abruptly into
the following pattern, remaining for a
short time in each position. However,
if the ringing circuit is not working
properly, there will be no stable pat-
terns. Each pattern will appear briefly
and intermittently. Of course, this
technique will not work if the hold
control is part of the ringing circuit
itself, as is the case in some sets.—
Charles Erwin Cohn

COYNE offers

Spare Time AT HOME

N

Trammg in

The future is YOURS in TV-RADIO !
A fabulous field —good pay—fascinating work —
a prosperous future! Good jobs galore, or inde-
pendence in your own business!

Coyne brings you the first truly lower cost, MODERN -QUALITY
Television Home Training; training designed to meet Coyne stand-
ards. Not an cld Radio Course with Television ‘‘tacked on’

’. Here

is MODERN TELEVISION TRAINING including working knowl-

edge of Radio. Includes UHF AND COLOR TV. No Radio background ==
or previous experience needed. Personal guidance by Coyne Staff.
Practical Job Guides to show you how to do actual servicing jobs —

make money early in course.

With Coyne Television Home Training you pay only for your

COYNE ELECTRICAL SCHOOL |-—ugschodt
Television Home Training Div. &=

500 S. Paulina St., Chicago 12, III.,
Dept. 94-HT4

SEND COUPON FOR FREE
PICTURE FOLDER

and full detalils,
including easy
Payment Plan. No
obligation, no
salesman will call.

training, No Costly “'Put together kits”.

B.W. COOKE,

= N President
ELECTRICAL SCHVOOI.

A TECHNICAL TRADE INSTITUTE OPERATED

Send Free Picture Folder and details on Tele-

me and no salesman will call.

Name ; . .

Address 3

NOT FOR PROFIT

500 S. Paulina Street, Chicago 12, Dept. 94-HT4

DECEMBER, k954

Coyne—the Institution behind this train-

ing . .. the lurgest, oldeat, best equipped

rnldenual school of ite kind. Established
1898. Send eoupon for details.

WwWWW.americanradiohistorv.com
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: vision Home Training. This does not obligate
|
|
|
I
|

City

State.
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' STANCOR

8 YOUR MOST COMPLETE SOURCE OF

»  EXACT REPLACEMENT
° TV TRANSFORMERS

[

@ Designed from original manufacturers

* SLAMLING TYDILYIA * STOYLINO?

':_ . specifications, STANCOR exact replacement
-4 transformers faithfully duplicate the ratings
bt and mounting styles of the original unit.
There is no skimping on wire, insulation or
= laminations. They will equal or better the
E performance and quality of the original and
every STANCOR transformer is individually
tested before packaging.
_ <ORS
- o \‘:“-':" '@.&
-
, ¥ o 3
PN 2 Stancor
// ‘/’»\ = transformers
Y i are listed in:
S/ NEW...and typical of STANCOR L Photofact Folders
/ (layéz;‘ctDreglacements is the DY- , Counterfacts
eflection Yoke, exact re- T ol
placement for all Muntz 24" and 27" sets. [ ?ledlgsMM?fg ul
There are no leads to solder—the DY-13A -F’-.;{ precitlavic
plggs into the set. Bulletin 495 listing models gl
using this yoke is available from your dis- y=.
tributor or from STANCOR.

% CHICAGO STANDARD
®TRANSFORMER CORPORATION

3592 ELSTON AVENUE « CHICAGO 18, ILLINOIS
EXPORT SALES: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. Y

SUBSCRIBERS

If you're moving, please don't forget to send us your address
as it appears on the copy of the magazine, including the numbers
shown beside your name, as well as your new address.

If we receive this information before the 20th of the month, you
will continue getting the magazine without interruption.

Your cooperation will be most helpful and greatly appreciated.

116
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NOVEL TV ANTENNA

This simple TV antenna costs not

| more than 50 cents and can be con-

structed in about 20 minutes. It is
strictly an indoor affair particularly
suited for attic installation, but, it
will often outperform roof-top antennas
costing many times more. I call it the
Supermarket antenna because its bill

of material consists of a roll of alu-
minum foil and a length of stout twine.

Refer to the diagram and proceed
as follows: Select two points—suitable
for attaching strong twine—of equal
height on a line at right angles to the
direction of the TV station. Tie a 14-
foot piece of twine between the two
points. Tie a second piece of twine to
the center of the first piece, pull it
taut in the direction opposite the TV
station and tie it to a third point at
the same height as the other two. The
results should be an arrow-shaped
framework pointing away from the
station. Next, cut two 6-foot lengths
from a 12-inch roll of aluminum foil
Fold one piece lengthwise over each
leg of the V and slide them to within
1 inch of each other at the point. You
now have a nonresonant 90° V antenna
with each leg 6 inches high and 6 feet
long.

Use 300-ohm ribbon for the lead-in.
Connect a conductor to each sheet at
the vertex. Because the foil tears easily
and is not readily soldered, make the
connection with paper clips.

The antenna has relatively high gain
and sharp directivity so some orienta-
tion may be necessary in suburban
areas. Handling and orientation will
be easier if you use two lightweight
sticks for the supporting framework.
Performance can be improved for weak-
signal areas by lengthening the legs

RADIO-ELECTRONICS
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® Regal FM-AM Tuner
& 10 W. Hi-Fi Amp,
You get famous VWM 951
record-changer. Has 4 pole
pletely automatic,
You get famous Regal AM-FM
in hi-fidelity 10 woatf ampli-
fier. Full bass control. Full
high efficiency. FM bkand 88
to 108 me.

Sensational Low Price!

e VM Changer $ 50

® G.E. 12" Speaker 98
motor, muting switch. Com-
tuner Model T-9753 with buili-
treble control. Ten tubes for
You get famous G.E.

1203A

speaker. 50 to 13,000 cycle
frequency range. Alnico 5
magnet. For quality high

fidelity installation.

BASS REFLEX CABINET KITS

By Cabinart
Bulld em yourseif and save!
Model 80 equipment cahb-
fnet ... .. $27
Model 8112 12" speaker
cabinet $18

Write for FREE “FYI" Bulletin Ne. 200

HOLESALE
RADIO PARTS CO., Inc.

311 W. Baltimore S¢t,

BALTlMORE 1, MD.

P&~ HERE 15 LATE INFORMATION IN A
HANDY FORM FGR RADIO AND TELEVISION
REPAIRMEN, SERVICEMEN AND STUDENTS

— =12 VOLS.*6 “%av'sniv’l mo.

AUDELS T.V.-RADIO
SERVICE LIBRARY —
Highly Endorsed—1001
Facts-—Over 1552 Pages —
625 1llustrations, Dingrams
of Parts. Presents Impor-
tant Subjects of Modern
Radio, Television,. Indus-
trial Electronics, F.M., Pub-
lic Address Systems, Auto,
Marine & Aireraft Radio,
I’honograph Pick-Ups, etc.
IT PAYS TO KNOW!
The Basic Prineciples —
Construction—Installation
— Operation — Repairs —
Trouble Shooting. Shows
How to get Sharp, Clear
T.V. Pictures. Install Aeri-
als—How to Test. Explains
Color Systems, Methods of
Conversion, Terms, etc. In-
cludes Ultra ngh Fre-
quency (U.H.F.)—Valu-
able for Quick Ready Ref-
erence & Home Study. Telis How to Solve T.V.
& Radio Troubles—Answers Your Questions.

Get this Information for Yourself.
7 DAY TEST—ASK TO SEE IT!

su--------MAIL ORDER---—-----

AUDEL, Puhllshems.49 W. 23 St., N.Y.I0,N Y.
Mail AUDELS T. V. RA SERVICE LIBRARV 2 Vol H 58 on 7
days 'roe trial, If 0. K, l mll remit $1 in 7 days and $1 monthly
until $6 is paid. Otherwise | will return them.

Name,

Address

Employed by E

DECEMBER,
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of the V and slightly reducing the angle
| at the vertex of the antenna—Harry
W. Lawson

CLEANING TUBE SOCKETS

Tube sockets and similar components
l that are used frequently in experimental
| eircuits soon become caked with rosin

flux. This should be removed for appear-
ance and for better performance at
| high frequencies.

An easy and etfective way to do this
| is to first scrape away as much dirt as
possible with the blade of a small screw-
driver. Then, the remainder can be
brushed off with an artist’s brush dipped
in acetone. Acetone is safe for ceramics
but other materials should be checked
to make sure that it does nat attack
them.—J. Sareda

TV ANTENNA HINT

Sonie of the better TV antennas are
made of anodized aluminum to resist
corrosion. Anodizing coats the alu-
minum with a “skin” that has a high
| r.f. resistance. Use emery cloth to re-

(continued) |

move it at all points of electrical con- |

tact to get maximum transfer of energy
from the antenna to the lead-in.—Ger-
ald Macheak

HANDY CHASSIS SUPFORT

When test instruments such as
|v.t.v.m’s and oscillators are removed
| from their metal cases, it is often diffi-
cult to balance the delicate exposed
chassis on the bench for convenient
servicing. Those instruments with one
or more screws securing the back of
the case to the chassis rear skirt can

|’,
I«

be supported conveniently in any posi-
| tion without using the usual books or
blocks.

Remove all screws attaching the
chassis to the case, place the instrument
face down on the bench, preteeting it
of course with some cloth or corrugated
cardboard. Lift the case off the instru-
ment, reverse it, and place it back to
back with the instrument rear skirt.
Replace the screws from the inside of
the case into the chassis. The case now
supports the instrument chassis in any
position.

The photograph shows the simplicity
and reliability of this method.—C. F.
Pocius

www.americanradiohistorv.com

"To fiad and foow
the better way'

Complete line of
"Full Vision"
Microphones
D33 Broadcast
D-22 Public Address

Replacement Phonograph
Cartridges X

nwuw/(;mlcruphoné co

. 3 - o’
N e

370 South Fair OZI;; Ave. = Pasadena, . CaM .

FREE C.

REE Catalag 47

Send for

il
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ompare! Lowest Prices Anywhere!
all TUBES

OB3/VR90%.75
1ASGT .. .46
1A6 ... .59
1A7GT .. .47
1ABS .59
iB3 ... .. .65

185 ...48. .59

1B7GT .59
1C5GT . .43
1E7 _ .29
1H4G .48
1H5GT 40
1G6 60

1Ta 45
1TS 53
1v4 45
1Vs

1xX2 60
2A3 70
2X2 1.50
3A4 a5

6F5GT

o Individually boxed
CRHIF] )anteed for 1 Year

. .39|6U4 .60|128BD6 .56
. .37|6u5 44 |12BE6 .45
-52|6U6 63 |12BF6 .39
1/6u8 61(12BH7 .40

.37 |6Vv3 93(12J5GT o .39

- .52 |6V6GT 39 12Q7G .39 35L6GT .. .41
. .37 |6W4aGT 44/1288 .70/35wWa ... .37
.43 | 6W6GT 44 12SA7GT.. .44,3524 _ .39
.69 6X4 .37|(12SG7GT.. .52 35Z5GT .37

© 137 12807
.48‘125K7GT.,
47 1125L7GT..

8332
2 SN7GT

125Q7
12SR7
59 14AF7 .
70 14J7 .60|50L6GT
37 14N7 .60/50Y6
37 19BG6G .95 50Y7 . .
.38 19C8 .70/70L7GT 1.
.43 1978 79 75
.39 19vs8 8976
59 25AVS 83 78
48 25BQ6G .62 |80

39 1172
.40 11707
137 807

balance
C.0.D. Shipments F.O.B. Irvington, N.J,

TERMS: 2,25, 75t m o

Orders under $10.00: $1.00 handling
chlarge. Merchandise subject to prior
sale.

SAVE MONEY ON

INSTRUMENTS!

How to test better with
fewer instruments . . .

How %o use old instru-
ments in new ways , . .
How %o select the in-
struments you need . . .

How to evaluate instru-
ment readings and put
them to practical use,

e spirsinrsjses 45 JELTZT 9% /.
1

BASIC ELECTRONIC
TEST INSTRUMENTS

by Rufus P. Turner

254 pages, 171 illus., Price $4.00

Written especially for servicemen, amateurs and experi-
menters, this new book is a complete training cowse in
instruments. Over 60 instruments—trom the niost modern
TV pattern generators to grid-dip oscillators and special-
putpose bridges—are fully explained. Work-saving short
cuts are outlined. You learn how to pur volir old instru-
ments to new uses and thus avoid buying costls new ones.
Tells all about current and rvoltage meters ; chm-meters and
V-0-M’s; V-T voltmeters: power nieters: oscilloscopes; r-f
test oscillators; signal tracers; tube testers; TV linearity
pattern generators; sweep and marker generators; sauare-
wave generators: distortion meters and dozens more,

READ IT 10 DAYS . . . at our risk

Dept. RE-124, Rinehart & Co., Inc.
232 Madison Ave., New York 16, N.Y,

1
I Send Turner’s BASIC ELECTRONIC TEST IN-
STRUMENTS for 10-day examination. If I decide to
| keep book, I will then remit $4.00 plus postage in full
payment. Otherwise, I will return book postpaid and
l owe you nothing.

Name...

Address....

City, Zone,
OUTSIDE
return

Same privilege with money refunded.
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ELECTRONIC SALES CO.
837A 18th Avenue ® Irvington 11, N. J

(6

DIAMOND
NEEDLES

for DEALERS and
DEALER Personnel

Sell 4 Permo Dia-
mond Needles and
get one “free!' Send
postal card for com-

plete details.
[ J

Special promotion for September,

October and November

PERMO, INC.

6415 Ravenswood Avenue
Chicago 26, lllinois
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TRY THIS ONE (Continued)

MEASURING METER
RESISTANCE

Many technicians and experimenters

have surplus microammeters and milli-

ammeters that they would build into
multimeters if the internal resistances
of the meters were known so they could
calculate shunt resistances.

Internal resistance cannot be meas-
ured with an ohmmeter without dam-
aging the meter movement.

Here is a quick and simple method
of finding the internal resistance of a
meter. Suppose that the instrument
to be measured has a full-scale deflec-
tion of 50 pa. Connect the meter in
series with a 2-megohm potentiometer
across a 45-volt battery. Make sure

that the resistance is fully in the circuit
before making the connection to the

| battery. Carefully reduce the resistance

until the meter deflects to full scale
(50 pa). Next shunt a 1,000-ohm vari-
able resistor across the meter as shown
in the diagram and adjust its value
until the meter reads exactly half scale.

Remove the 1,000-ohm resistor from
the circuit and measure its resistance
with an accurate ohmmeter or a resist-
ance bridge. Its measured resistance
will be equal to the internal resistance
of the meter. For a 200-za movement,
a 200,000-ohm resistor may be used in
place of the 2-megohm unit.

Other values of series resistance and
voltage may be used if the resistor is
large enough to limit the current to a
value less than the full-scale deflection
with the applied battery voltage.—

| P. E. Clement

INSTRUMENT COVERS

Quite a lot of dust accumulates on
test instruments that are not used often.
While sitting in the kitchen a few weeks
ago I noticed the neat plastic covers on
the toaster, mixer and other kitchen
accessories. After a talk with the Little
Woman I went out and purchased a
few yards of transparent plastic and
some colored piping. My wife used this
material to make instrument covers that
she stitched together on her sewing
machine. These covers now protect my
equipment from dust and moisture.—
—Albert Zanelli

BENDING LIGHT METALS

Wide-jawed canvas or webbing pliers,
available from dealers in artists’ and
upholsterers’ supplies, are handy tools
for making neat bends in sheet metal
used for shields, partitions, brackets,
and chassis.—Van H. Ferguson END
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WARD Antenna Rama

. . . means a complete merchandising and profit building program
for TV antenna dealers . . . antennas designed to meet any
installation requirement . . . in every price range
...smaortly styled . .. precision engineercd
... and backed by dynamic advertising
and merchandising . . . all
designed to make
WARD your most
profitable line!

SCOUT 10.

DYMON-VANE

\

N\

RANGEFINDER

NU-VEE

WARRIOR

LONGVIEW

TROMBONE
INSTALLATION

m ales promotion — Eye catching displays, KIT -
mailing pieces, catalog sheets. Iﬂﬂ/
t = dvertising — Effective national D/&f
E=== advertising plus local tie-in.
PRODUCTS CORP. - . . <>
\ E erchandising — Quality products, attractive
1148 EUCLID AVENUE, CLEVELAND 15, OHIO Xl (| prices, and actual sales leads for you.
Canadian Distributor: Atlas Radio Corp., Ltd.. Toronto, Canada o
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On This

complete RADIO
ENGINEERING
LIBRARY

The Famous Library that Brings High-

Speci Offer

powered Help on the Whole Field of
Radio Engineering. Places Authoritative
Facts, Standards, Data, and
Theory At Your Fingertips.

Practice,

Now offered at a special low price, the Radio
Engineering Library brings you almost 4000
pages of tested methods, standards, data and
accepted practice. This Library will help solve
hundreds of problems for designers, researchers,
engineers, and students in any field based on radio.

Written by leading radio engineers, these
books cover cirecuit phenomena, networks, tube
theory, vacuum tubes, amplification, measure-
ments, ete.—give specialized treatment of all
fields of practical design and application. They
provide you with a complete and dependable
encyclopedia of facts.

5 volumes, 3872 pages, 2770 iilustrations

® Eastman's FUNDAMENTALS OF VACUUM
TUBES, 3rd Edition

® Terman's RADIO ENGINEERING, 3rd Edi-
tion

* Everitt's COMMUNICATION ENGINEERING,
2nd Edition

¢ Hund's HIGH FREQUENCY MEASUREMENTS,
2nd Edition

Henny's RADIO ENGINEERING HANDBOOK,
4th Edition

SEND NO MONEY
Special Low Price—Easy Terms

On this special offer you get this Library for $38.00,
instead of $48.00. Youn save $10 and may pay on
casy terms. Mail coupon below te examine the
Library FREE for 10 days. No eobligation. These
books arc recognized as standard works; vou are
hound to need them. So take advantage of this

speeial meney-suving offer. Mail coupon at once!

[ et e TS = = o |

McGraw-Hill Book Co., Dept. RE-12 [
327 West 41st St., New York 36, N_ Y,
Send for 10 days’ FREE trial, the RADIO |
ENGINEERING LIBRARY. If not satisfied 1 |
will return books. Otherwise I will send $8.00
plus delivery charges then; and $6 a month for I
5 months. (Reg. price $48.00, you save $10.00.) |
|

Name

Addness. vas avomatlon, wore sa o llE. . d I

Home
Citlyr & State.por vmew =pv s e as S e L L |

Employed braaseemn: o idnam: sEeeeeb -9 s I
— We'll pay Delivery Charges if vou enclose |
L.I $8.00 first payment WITH coupon. Same I

return privilege for full refund.
For prices and terms outside U.S. wrile |
NYC |

MeGraw-Hill Int'l., RE-12

S
(Jzestion

S-METER FOR S-40B

I want to add an S-meter to a Halli-
crafters S-40B receiver. Can I use «
1-ma meter m a bridge circuit to meas-
ure plate current of the i.f. tubes on
the aw.c. line?—F. H. B., Brooklyn,
N. Y.

Several meter

circuits in which a

FROM AVC DIODE LOAD

AVC TO AF 3
IF AMPL

Hra 0N

3

6.3V (PIN 7 OF 65A7}

T0 6K6 PIN4

indicates signal strength by changes
in i.f. plate current will be found in

the 1953 and earlier editions of The
Radio Amateur’s Handbook. These cir-
cuits are sometimes difficult to adjust
and stabilize. You are less likely to
have trouble with a v.t.v.m. type of
indicator like that shown in the diagram.
The grid of the 6C4 S-meter (v.t.v.m.)
tube connects to the a.v.c. line in the
receiver. Probably the most convenient
spot for this connection is at the ter-
minal of the movable arm of the a.v.c.
switch. However, other points on the
a.v.c. line can be used.

To adjust the meter, short-circuit
the antenna posts and set the variable
resistor for full-scale deflection. The
needle should fall to zero on a strong
local signal. If it does not, try different
values in place of the 82,000-ohm
resistor.

TRAPS FOR BCI

I live about « half mile from the
broadcasting towers of KMPC (50,000
watts, 710 kec). This station is the only
one that I can receive on table model
radios. It comes in all over the dial.
On two large console models I can tune
in other stations, but KMPC and a loud
whine can always be heard in the back-
ground. Is there any way that I can
eliminate this trouble?—T. P., Van
Nuys, Calif.

BCI (broadcast interference) of this
type is usually fairly easy to eliminate
with tuned traps. The diagram at a
shows the connections for a series-tuned
trap in the grid circuit of the r.f.
amplifier or mixer in a receiver using
a loop antenna. When the set uses an
outside antenna, you can use either a
series-tuned trap across the antenna
and ground terminals or a parallel-
tuned trap in series with the lead-in
close to the set’s antenna post. In some
cases, you may have to use both types
of traps for complete elimination of
interference (b). Shielded traps are
more effective than unshielded types.
On a.c.-d.c. sets ground the shield to
the chassis. On other types, connect
the shield and chassis to a good outside
ground.

Tuned circuits L-C in the traps should
resonate at the frequency of the inter-
fering station. You ean use the sec-
ondary of a small broadeast antenna
or r.f. coil and a mica trimmer with a
maximum capacitance around 380 uuf
and a minimum of not more than about
50 puf. J. W. Miller Co. has a series

WWwWWwW.americanradiohistorv.com

of series-tuned traps designed especially
for receivers using tuned loops. The
type 816-BC2 tunes from 500 to 900 ke
and the 816-BC1 from 900 to 1,800 ke.
Others in the series are available for
amateur, i.f. and commercial fre-
quencies.

Note well that you will not be able
to tune in the station causing the inter-

RF AMPL OR MIXER

TR4P
o &
j — .
Q—l kil % .
PP
— = ik
—— oL
+ 3 Tavc
W
PARALLEL TUNED TRAP
e ¥4
| 4 !
| 1$c Ll
i g.
[ 2=l
= TO ANT POST_
el "“,Y—]
| St [SERIESTUNED TRA? f T0 GND POST
| :/ i
| !
e |
A !
==
1 TO G0OD EARTH GND

b

DET & IST AF AMPL

Y}
]|
NOT MORE THAN 2MEG

c
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W“" * ALLIANCE develops and markets
; NEW OUTSTANDING ANTENNA

o

Alliance has now entered the field because.

TV servicemen and engineers the country over
demanded a complete, all-purpose, high-gain
antenna to meet today’s needs. So Alliance
research and development, after exhaustive
design tests, and satisfied with nothing short
of the best, has at long last produced this...
the ultimate in an all-channel, high-perform-
ance antenna . . . the ALLIANCE TRICEPTOR!

The Antenna you asked for—

ALL VHF UHF CHANNELS

A Revolution in Design!

A totally new and different UHF-VHF all channel antenna.
Adds gain of VHF antenna to UHF antenna for unusually
high, uniform gain and top performance on all channels!

Where the ultimate in directivity is re-
quired, especially in fringe, multiple
station and overlapping areas, the
famous Alliance Tenna-Rotor used as an
accessory with the Alliance Triceptor,
makes the ideal combinction for ‘peak’
reception,

\— (Model TC-2 single bay UHF-VHF)

channels sacrificed to/ ij
ENC

MINIMIZES JR ELIMINATtS INTER 4
ghosts, airplane fiutter, auto ignition, neon,

New Alliance Antenna designed for
all channel reception.

ORDER TODAY _

/

oﬁpufs—no
1}

channel\interference,
tc., greatly reduced
or eliminated!

HIGH DIRECTIVITY with a MONOLOBE pattern.
PRE-ASSEMBLED “SNAP-OUT” DESIGN units for fast
easy installations.

NO SPARE PARTS BAG!

ALL-WEATHER CONSTRUCTION — structurally sound,
rigid, sturdy, compact and lasting. Wind tested,
light sveight, no tieing needed.

Meet the changes in Television with
Alliance Triceptor antennas.

After staying out of the antenna business these many years...

.
.

-

N\
l\\\\\\\\\

THE ALLIANCE MANUFACTURING C€O., Alliance, Ohio

MAKERS OF THE FAMOUS ALLIANCE TENNA-ROTOR

DECEMBER, 1954
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1 75 Hot
Ham News

from

hallicrafters

CHICAGO 24, ILLINOIS

INCANADA:BOX 27
TORONTO 17, ONTARIO

Model SX-96 SELECTABLE SIDEBAND RECEIVER

o Covers Broadcast 538-1580 kc plus three S/W
1720 kc—34 Mc.
Full precision gear drive”dial system.

Double conversion with second oscillator crys-
tal controlled.

Selectable side band reception of both sup-
pressed carrier and full carrier transmissions.

Mixer type second detector.
> CW operation with AVC on.
Delayed AVC.

Calibrated bandspread —““S" meter — double
superhet.

10 tubes, 1 rectifier and voltage regulator.

SX-96

Model

For mmany happy ycars

O 000000000 00000000000006 0

From

T{ /k'

’ QUESTION BOX

ference as long as the traps are in the
circuit. Series-tuned traps can be dis-
abled by a switch that disconnects one
end, and parallel-tuned traps by a switch
that shorts the tuning capacitor C.

Traps are not effective when the
interference is due to direct pickup in
the audio circuit of the set. This usually
occurs in the first audio-amplifier stage.
Most sets subject to this type of inter-
ference have high-mu triodes with grid-
leak bias. In this case, the trouble can
be eliminated by shielding the tube or
replacing it with its metal equivalent.
If this does not help, try reducing the
grid resistor—often as large as 10 meg-
ohms—to not more than about 2 meg-
ohms and bypass it with a mica capac-

at c.

’ SENSITIVE R.F. INDICATOR

I am often called on to comstruct
small transmitters, boosters, converters,
and similar devices. I frequently have
trouble that I believe to be due to
spurious oscillations and incomplete
neutralization but I have no way of
checking it. How can I detect oscilla-
tions wm an r.f. stage? Is there any
wndicator that I can use?—F. R., Mem-
phis, Tenn.

The simplest way to deteet oscilla-
tion is to measure the grid current
or check for the presence of r.f. voltage
on the grid with a v.t.v.m. Grid current
can be checked with a microammeter
shunted by a capacitor of 50—100 guf.
The bypass capacitor should be con-
nected directly across the meter termi-

o BJCATH

PICKUP COIL GERMANIUM DIODE

—

4 o
005 T 200pA
|
4

nals. If the meter leads are long, shunt
another capacitor directly across the
points where they connect into the
circuit. In some cases it may be neces-
sary to use a meter with a sensitivity
of 100 pa or less. Sometimes inserting
the meter changes the circuit configura-
tion so it won’t oscillate or the strength
of oscillation varies.

A simple r.f. detector probe like that
shown in the diagram is useful in de-
tecting weak r.f. oscillations in some
circuits. The probe circuit is untuned so
it will be easier to use but less sensitive
than a wavemeter. The pickup coil may
be three or four turns of self-supporting
wire with an inside diameter of about
1 inch. Smaller diameter coils may be
wound to meet the needs of the applica-
tion. A wavemeter can be used to
identify the frequency of the spurious
oscillations.

Wavemeters and grid-dip oscillators
working in the u.h.f. range are useful
in detecting spurious oscillations well
above the working range of the equip-
ment under test. Such oscillations ave
often caused by inefficient bypassing,
| excessive lead lengths and poor choice
{ in capacitor types.

www.americanradiohistorv.com

itor of about 200 uuf as in the drawing

(Continued)
TELEPHONE RECORDING

Can you tell me how to connect a tape
recorder to a telephone line so I can
record conversations. I would also like
to have construction details on an auto-
matic answering device using either tape
or disc recorders. This will enable me to
take incoming calls while I am out of
the shop.—E. 0. C., Mamaroneck, N. Y,

Any device, circuit, apparatus or
equipment not supplied by a telephone
company but connected electrically,
mechanically or by induction to its lines,
equipment or facilities is a “foreign
attachment.”

The “foreign attachment” clauses of
FCC regulations and the Communica-
tions Act of 1934 make it illegal for
any person to use or permit the use
of any attachment, accessory or other
device in connection with the services
or facilities of a telephone company
without the company’s written permis-
sion.. The FCC regulations also state
that no direct recording of a telephone
conversation shall be made unless a
periodic “beep” is transmitted to inform
the party at the other end that his
remarks are being recorded. The “beep”
is an audio tone of about 1,400 cycles
transmitted for about V4 second at in-
tervals of 12 to 18 seconds.

Since telephone companies are bound
by regulations to provide certain serv-
ices in a satisfactory manner, they
retain the right to discontinue service
or to remove any foreign attachment
used without their approval.

Although a phone company is not
likely to permit direct connection of a
foreign attachment to its facilities, it
will supply a “recorder connector”— a
device for coupling your recording
device to the line and for generating
the beep of the required frequency,
duration and interval. The recorder
connector also equalizes the levels of
speech fed into the recorder and feeds
the beep into the phone circuit so it is
about level with an average phone con-
versation. In many areas the recorder
connector can be rented for about $2
per month, after an installation charge
of around $5.

The regulations against the use of
foreign attachments also apply to tele-
phone answering devices not supplied by
the company. You can probably obtain
a type 1A telephone answering set from
your phone company. The 1A is about
the size of a portable typewriter. It
connects to the line so the subscriber
can have normal phone operation when
he desires. When he is away, the in-
strument—automatically started by an
incoming call—gives the caller a pre-
recorded message, records a 30-second
message and then disconnects to await
the next call. Twenty 30-second incoming
calls can be recorded. The device gives
a “don’t answer” signal if it is im-
properly adjusted or its recording time
(10 minutes) is used up.

The outgoing announcement and the
incoming messages are recorded on
magnetic drums and can be erased at
will. END
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modern

designs

seleet

RCP...
for best

to

Merchandising and Promotion

Astron Corp., East Newark, N. J,, is
promoting its Blue Point capazitors by
offering $64.70 worth of the capacitors

fest maintain

petformance

modern

circuits

plus a free “Swing Bin” plastic and
metal container for $29.95. The com-
pany is making the offer for a limited
time only.

5 Instruments in 1 Performs 62
Individual Electronic Measurements

RCP ELECTRONIC DO-ALL
Model 657

CBS-Hytron, Danvers, Mass, intro-
duced a series of sales aids for service
technicians, including two illuminated

For Fast, Reliable Testing of
Flyback Transformers and Yokes

ig g ‘pr - sign .
SISTIS weathelploof outdoor sig and| Never before has there been engineered 0R|G|NAL ch FLYBAGKER
| one instrument to sell for under §10¢ that Model 123
can possibly match the versatility, effi-
ciency and speed of measurement built .
into this latest RCP (esizn, Here are com- Extremely sensitive, the Model 123 Flybacker
RAD'O--- bined in one instrument five independent immediately shows up a single shorted turn

in a flyback transformer or yoke. Its lizht,
portable design serves to advantage in the
shop and in the home. All tests can be carried
out _with the components in place in the
receiver.

instruments—ecapacity meter, high range
ohmmeter, RMS VT voltmeter, peak-to-
peak VT voltmeter, inductance meter (by
ref. to charts).

Features: 84" easy-to-view meter—Sim-
plified contrals save time, illuminated in-
dividual settings of function and range—
carryin® handle serves as inclinable rest
—tilts the instrument for maximum read-

ability. Only $99.85 Net

Certifie

@C QUALITY SERVICE

TUSES

Features: Three Good-Bad Scales—One Scale
for Yokes—Tests Low and High Impedance
Yokes- -Pilot Light illuminates meter when
“on.” Only RCP makes the Flybacker—accept

no substitutes. °n|y $39.75 Net

W2 1, gD See your local parts distributor or WRITE RE-12 FOR LATEST RCP CATALOG
4 e Gertyfy Qs 5 Fovt and NY
R il Bl RADIO CITY PRODUCTS COMPA
{_ PPN QuALTY SERiice G Tuses . ST S TON P SYLI SR,
: i " = ; =
e | Concord's
a jumbo illuminated clock sign. Other | = a; 7”5 M
items include two-color stationery,
which may be imprinted with the tech- U, GOVI. COMMAND RECEIVE
nician’s or distributor’s name, and a "

Certified Quality Service Repair sticker
which may be affixed to sets serviced.
The company also brought out indoor
and outdoor illuminated signs for dis-
tributors.

JFD Manufacturing Co., Brooklyn,
N. Y, is packaging its Roto-King ro-
tator in a new “Valet” pack which
serves both as a handy suitcase type
package for carrying the rotator and
as an attractive window or counter dis-
play. JFD also announced that it is
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6 fo 9.1 Megacycles
values hat
Famous U.S.

operate
Command y used

band (6 to 9.1 Me). B L
the a?me“:imi;rces in the last war and- just as e;lae;;_
'yvl used today by Airlines. Trucking Companies, i
is Hams, etc. Uses 125K7 E.F. Amx, b
52125K7 1F. Amp., 12SR7 Det. CW Amp.. 30
; L Designed to operate from 28v OC,
4 to 110 Voit 6D Cy'cle .otl'nr::Loer;.
i Operative, complete with .
a“nu:lwneldls (3:7; G:'larrpalnalrs:sd inp almost the same excellent
c:ndi(ion as when instatled. Shpg. Wt. 10 Ibs. ig_gg
Used__...d3,
28 VoIt Dynamotor for above ... ]
SURPLUS RADID CONVERSION MANUAL Vol. 152,50

CONCORD RADIO « 54 VESEY ST.

abs,
Mixer, y
12A6 Audio Amp.
but easily convestel
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CONCORD RaDIo

Dept. 17 S8Veseyst. N v 5

ADDRESS
City

. ION{

NEW YORK 7. N. Y. » Dighy 9-1132
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2 5 Hot
Ham News
from

hallicraf’ters

CHICAGO 24, ILLINOIS

INCANADA:BOX 27
TORONTO 17, ONTARIO

Model HT-30 SINGLE SIDEBAND
TRANSMITTER/EXCITER
¢ Highly stable VFO with full 100:1 ratio gear
drive system built-in.
Stability comparable to most crystals .01%.

Ample gain for 55 db microphone with hum
and noise 40 db down.

Full 40 watt lineal peak power output.
Unwanted sideband at least 40 db down.
Undesired beat frequency down 60 db or more.
T. V. | suppressed.

Provisions for coaxial output fitting.

Built-in voice control circuit with bias switch-
ing for final amplifier.

AM—CW—SSB—19 tubes plus voltage regula-
tor and 2 rectifiers.

v
%
-
=
N
v
1 %
| &
4
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BUSINESS
planning the biggest advertising cam-
paign in its history for its antennas and

accessories. The company is also mail-
ing “ad paks”—including a window
streamer featuring a picture of Imo-
gene Coca—to dealers and service tech-
nicians across the country.

Electronic Measurement Corp., New
York, is now packaging its test equip-
ment in a display box with picture of
the actual instrument on the cover. Copy
on the package highlights the instru-
ment’s features.

Erie Resistor Corp., Distributor Di-
vision, Erie, Pa., is now packaging its
disc ceramicons in a cardboard “Pallet-
Pak.”

-5 L3 i A &3¢
) ) () () |8/

¥ v

| [

National Company, Malden, Mass.,
developed a new hi-fi sales promotion
kit for distributors. It includes current
advertising, catalogs, advertising mats,
window streamers, etc.

www.americanradiohistorv.com

(continued)
Jensen Industries, Forest Park, Ill,
introduced a new needle-threader gim-
mick to help service technicians pro-
mote the sale of its phonograph needles
to their housewife customers. The com-
pany has also developed a new white
leatherette display kit which holds 64
different types of needles.

Alliance
Alliance, Ohio, has budgeted better than
$500,000 for promotion of its Tenna-
Rotor and other TV accessories, accord-
ing to John Bentia, executive vice pres-
ident.

Manufacturing Company,

Channel Master Corp., Ellenville,
N. Y, was featured in a story in the
October issue of Coronet Magazine. The
company has built a promotional cam-
paign around the story.

Simpson Electric Company, Chicago,
announced that its chief field service
engineer, Bob Middleton, had resumed
his eolor and black-and-white TV serv-
ice demonstrations. The most recent
series was held throughout the Pacific
Northwest.

Allen B. Du Mont Laboratories’ Pub-
lic Relations Department, Clifton, N. J.,
has produced a documentary motion pic-
ture, “A Story of Television,” available
to Du Mont distributors, dealers and
service organizations.

Walsco, Los Angeles, Calif, intro-
duced a new merchandising display for
its “99” line of hardware and chemicals.

American Screen Products Company,
Miami, Fla,, is promoting its Unicorn
TV antenna by field demonstrations in
a ranch wagon on which the antenna is
mounted.

The Winegard Co., and its advertis-
ing agency, Henry M. Hempstead Co.,
advise us they did not intentionally
mean to illustrate in their advertise-
ment in the November issue of RaDIO-
ELECTRONICS any competitive anten-
na, and in particular an antenna that
looks like the one manufactured by the
JFD Mfg. Co., Inc. The advertisement,
they state, merely attempted to illus-
trate any stacked antenna versus any

RADIO-ELECTRONICS
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BUSINESS (continued)
unstacked antenna. Steps have been
taken to correct the illustration in all
future advertising.

H. G. Cisin, Amagansett, N. Y., pub-
lisher, announced the 50 winners in the
recent contest for selecting the title of
his forthcoming television service book.
Ralph L. White, Springfield, Mass., won
$100 in cash as first prize.

Finney Co., Cleveland, held a series
of TV antenna clinics throughout Texas
and the Midwest, co-sponsored by local
distributors. The company also demon-
strated its produets at the Ohio State
Fair in Columbus.

Production and Sales

RETMA reported the production of
3,785,619 TV receivers and 6,110,119
radios during the first eight months of
1954. This compares with 4,754,285 TV
sets and 8,932,638 radios during the
same period in 1953.

RETMA reported the record retail

sale of 3,174,394 TV sets during the first |

seven months of 1958 as against
3,116,306 in the 1953 period. Retail sales
of radios excluding auto sets reached
2,822,090 for the first seven months of
1954 as against 3,383,862 in 1953.

Calendar of Events

Eastern Joint Computer Conference and
Exhihition, December 8-10, Bellevue-Strat-
ford Hotel, Philadelphia, Pa.

Symposium on Printed Circuits sponsored
by RETMA Engineering Department, Janu-
ary 20-21, University of Pennsylvania, Phila-
delphia.

New Plants and Expansions

Rohn Manufacturing Co., Peoria, Il1,,
has considerably enlarged its facilities
for the manufacture of TV towers,
masts and accessories, through the ac-
quisition of a new plant which will pro-
vide an additional 20,000 square feet of
factory and office space to the two
plants it already owns. The company’s
general offices have been relocated in
the new plant at 116 Farmington Road,
Peoria, I11.

CBS-Columbia opened a new head-
guarters building at 48-50 34th St,,
Long Island City, N.Y., which will con-
tain a complete color TV service train-
ing school.

Permoflux, Chicago, officially opened
a new plant in Bradford, Tenn.

Simpson Electric Co., Chicago, pur-
chased the complete plant facilities of
0. D. Jennings & Co., at 4307 W. Lake
St., Chicago. The new plant will be
used for production of new color TV
test equipment and the company’s new
suspension type meter.

Clear Beam Antenna Corp. has com-
bined operations with Tempo TV Sales
Corp. and is now located in Canoga
Park, Calif. Clear Beam also opened a
new plant in Chicago. END
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REPLACEMENTS
INSURE CUS”TOMER
. SATISFACTION

- -

Z'MDM/ ®

COMPOSITION RESISTORS

Tiny, yes . . . but what depend-
abilit ruggedness, and stability!
Rate({ at 70C rather than 40C.

Completely sealed and insulated
b moldexf, plastic, they meet all
Ni’IL R-11A requirements. Avail-
able in 14, 1 and 2-watt sizes in all
RETMA values.

(RIS

&

TYPE AB NOISE-FREE
POTENTIOMETERS

Because the resistance material in
these units is solid-molded-—not
sprayed or painted on—continued
use has practically no effect on the
resistance. Often, the noise-level
decreases with use . . . and they
give exceptionally long service.
Rated at 2-watts.

BROWN DEVIL® AND
DIVIDOHM® RESISTORS

BROWN DEVIL fixed resistors
and DIVIDOHM adjustakle re-
gistors are favorite vitreous-enam-
eled units! Resistance wire is
welded to terminals. DIVIDOHM
resistors are available in 10 to 200-
watt sizes; BROWN DEVILS in
5, 10, and 20-watt sizes.

PROVIDE AN "EXTRA MARGIN OF SAFETY”

Using Ohmite replacements in your repair work is like having
insurance against call-backs. The reason is, of course, the “extra
margin of safety” engineered into Ohmite produets. The preven-
tion of just one call-back can save your profit on the entire job.
So order a supply today, and use them on your next job.

www.americanradiohistorv.com

Be Ra‘o;/tlwd‘/z

OHMITE

DEPENDABLE RESISTANCE UNITS

Write for
Stock
Catalog

OHMITE MANUFACTURING CO.
3646 Howard St., Skokie, Ill.
(Suburb of Chicago)
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3 5 Hot
Ham News

from

allicrafters

CHICAGO 24, ILLINOIS

INCANADA:BOX 27
TORONTO 17, ONTARIO

Model $X-99 RECEIVER

Here is everything you could wish for in a DX
receiver. Covers Broadcast Band 54D-1680 ke
plus three short-wave bands 1680 kc-34 Mc cali-
brated for the 10, 11, 15, 20, 40 and 80 meter
amateur bands over a large easy-toread dial.
Features for the amateur—"S" meter, separate
bandspread tuning condenser, crystal filter, an-
tenna trimmer, one r-f, two -it plus 3.2 and 500
ohm speaker terminals:

Gray-black steel cabinet with brushed chrome
trim and piano hinge top, 183" x 8%2” x 11”
Shipping weight 36 Ibs.

Seven tubes plus rectifier. 105/125 V. 50/60

cycle AC. $149.95 lless speaker). Use Hallicrafters
R-46A Speaker.

;

NModel ST
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For mmany happy scars
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l
{ Brig. Gen. James
S. Willis, U. S. Ar-
my (ret.), joined
Hallicrafter, Chi-
| cago, as coordi-
nator of research
and development.
He was most re-
cently commanding general of the Sig-
nal Corps Supply Agency in Philadel-
phia.

Nathaniel B. Nich-
ols, manager of the
Raytheon Manu
facturing Co.’s re-
search division,
Waltham, Mass.,
was named assist-
ant vice president.
He is an interna-
tional authority on servomechanisms
and electronics automation. Raytheon
also announced that Dr. K. C. Black,
formerly business manager of Polytech-
nic Research and Development Co., had
joined the company as head of the Com-
munications Engineering Department.

Eugene E. Broker
was named man-
ager of Sylvania
Electric Products,
Shawnee, Okla,,
Tube Plant, suc-
ceeding Chas. W.
Hosterman, who
was recently ap-
pointed assistant
general manager of the Electronics Di-
vision. Broker was formerly manufac-
turing superintendent of the Sylvania
Radio Tube Plant in Burlington, Iowa.

Jack Moore joined
Skyline Manufac-
turing Co., Cleve-
land, Ohio, as sales
manager. He has
long been active in
West Coast elec-
tronics sales.

Bruce E. Vinke-
mulder joined Car-
ter Parts Co., Chi
cago, as sales man-
ager of the Elec-
tronies Division. He
was formerly a
sales executive
with the Capaci-
tor Division of Sangamo Electric. The
Carter Co., organized by Nick Car-
ter in 1922, was formerly a division of
Utah Radio Products. The company is
presently expanding its nonautomotive

www americanradiohistorvy com

line of potentiometers, plugs, resistors
and other electronic components.

Jack E. Wilson
was appointed au-
dio products man-
ager of National
Co., Malden, Mass.
He was formerly
with the Collaro
Division of Rock-
bar Corp.

John J. Traviesas
was promoted to
general service
manager of United
Motors Service, Di-
vision of General
Motors, Detroit,
Mich. He was for-
merly assistant '
general service manager.

Obituary

Bertram J. Grigsby, co-founder of the
old Grigsby-Grunow Co., a director of
Grigsby Allison Co., Arlington Heights,
I, and a well known pioneer in the
radio industry, died early this fall at
his home in Barrington, Ill.

Personnel notes

. .. Elmer W. Engstrom was elected a
member of the Board of Directors of
RCA, filling the vacancy caused by the
retirement of Walter A. Buck. Dr. Eng-
strom is executive vice president, re-
search and engineering; head of RCA
Laboratories and a director of RCA
Victor, Ltd., Canada.

... 0. 0. Schreiber, assistant to the pres-
ident of Philco Corp., Philadelphia, was
named vice president of the corporation.
He will continue to handle special as-
signments for the president and chair-
man of the board of Philco and act as
secretary of the Policy and Manage-
ment Committees and chairman of the
Coordinating Committee of Philco, Inc.

. . . H. G. Cheney was appointed Mid-
western regional sales manager for the
Westinghouse Electronic Tube Division
with offices in Chicago. He joined the
Electronic Tube Division in 1951 as sales
manager.

.. . A. Raymond Bermond, previously
radio advertising manager of Hallicraft-
ers, Chicago, was promoted to the post
of advertising manager of the company,
succeeding John S. Mahoney who left
the company to join Sheriff-LeVally,
Chicago advertising agency, as account
executive on Hallicrafters’ account. END
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CIRCLOTRON high-fidelity am-
plifier (Electro-Voice) includes
new design principles. No d.c.
in output transformer, less
than quarter the plate circuit

impedance of conventional out-
put circuits. Damping fac-
tor control permits perfect
match of amplifier output im-
pedance to loudspeaker’s eriti-
cal damping resistance. Output
20 watts rated, 40 watts on
peaks. Frequency response
* 0.1 db, 20-20,000 cycles at 20
watts.

Circlotron has necessary con-

trols for handling complete
high-fidelity system. Inputs are
Ultra-Linear phono, magnetic

phono, tape or television, tuner
or television, and high-imped-
ance microphone. Controls con-
sist of function selector, record
compensation, level, loudness,
bass, treble, damping factor,
and two hum adjustments on
chassis.

Eleetro-Voice, Inc.,
Mich.

Buchanan,

10-WATT AMPLIFIER, Freed-
Eisemann model 910, Williamson

type. Frequency response 20-
30,000 cycles at = 1 db. Total
harmonic distortion less than

0.5% at full rated output. Hum
and noise level 80 db below rated
output.

Freed-Eisemann, 200 Hudson
St., New York 13, N. Y

HI-FI EQUIPMENT. Espey model
710 (not illustrated) single
chassis nmounted receiver incor-
porating 12 - watt Williamson
type amplifier with integral
control panel for ease of in-
stallation. Models 700 (tuner)
and 501 (amplifier) designed for
use together or with any stand-
ard audio system. The 700 and

710 use limiter-diseriminator cir-
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Devices

new

1feer 300

cuits. 501 is 24-watt Williamson
type audio amplifier.

Espey Manufacturing Co., Inc,
528 E. 72nd St., New York 21,
N. Y.

12-WATT AMPLIFIER, Rauland
model 1811 12-watt output at
0.6% harmonic and 29% IM dis-
tortion (60 and 7,000 cycles,
4-1). Response * 0.5 db, 20 to
20,000 cycles. Hum and noise
75 db below 12 watts on tape
and tuner inputs, 55 db below

on mike and phono inputs. Con-
trols: Separate bass and treble;
volume, input (provides RIAA,
“quiet”

ffrr, and record com-

pensation).
Rauland-Borg Corp., 3515 W.
Addison St., Chicago 18, Ill.

ANTENNA, CBS-Columbia Del-
ta-V-Reflector, designed for color
TV reception, provides minimum
of dips and peaks, maintaining
flat response within 2 db across
entire v.h.f. and u.h.f. spectrum.

Average gain about 7 db rela-

tive to resonant dipole at u.h.f.
and approximately 8 db over
the v.h.f. range.

CBS-Columbia, Inc., 34-00 47th
Ave., Long Island Clty N Y.

|
|

model 206

MUTUAL CONDUCTANCE
TUBE TESTER

* Checks mutual conductance on cali-
brated microhmo scale « Checks tubes
for gos content * Detects both shorted
and open elements » Tests il tubes
from .75V to 117 filament volts = Tests
oll loctal, octal and miniature tubes =
Checks individual sections of multi-
purpose tubes ¢ Buiit-in roll chart +
Uses lever type switches,

MODEL 206P—With hand-rubbed oak
carrying case (jllustrated)

$83.50

MODEL 206C—Sloping counter cose

$79.50

mcdei 205

TUBE TESTER

+ Tests ail tubes including Noval and
sub-miniotures ¢ Completely flexible
lever type switching arrangement ¢
Tests all tubes from .75 volts to 117
filament volts by standord emission
test » Tests all cold cothode, magic
eye, voltage regulator aad bollast
tubes - Has pilot light imdicator -
Line voltage contro! compensates for
line voriations between 105 and 135
volts » Checks for shorts and leakages
* Three-color hammertone ganel.
MODEL 205P—with hand-rubbed ook
carrying case {illustrated)

$47.50

MODEL 205C-Sloping cowsnter coue

$46.50

G ————
e S
&@ﬁ’."

model 204

TUBE-BATTERY-OHM
CAPACITY TESTER

« Tests all tubes-including Noval and
sub-miniature ¢« Tests all botteries
vnder rated load * Emission testing
method gives eosy, direct readings
Tests resistance to 4 megohms » Tests
condensers from .01 to 1 mfd = Uses
four-position lever type switches =
Checks condenser leakcge.

MODEL 204P—Portable oak case, re-
movable cover {illustrated)

$55.90

MODEL 204C—Sloping counter case

$54.90
3 e
- -
L
o
Fales - B
-
e
A
Write Dept. RE-12 e
for Free Com- 3y i
plete Catalogue b i
of these and other gl |
Instruments, A% ey
5 .
ey o
-

ELECTRONIC MEASUREMENTS CORPORKTION
280 LAFAYETTE STREET  *  NEW YORK 12 N

EXPORT DEPARTMENT 1as LIBERTY@TRIE&!J Y.C. 6, N.Y.
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Porn -

Flar 95 X

Only EICO #232 Peak-to-Peak

% FOR THE FIRST TIME ALL CALIBRATION I8
DONE WITH INSTRUMENT IN CABINET.
Y 7 non-skip ranges on every function — DC/RMS
sine volts: 0-1.5, 5, 15, 50, 150, 500, 1500.
(To 30 kv with HVP probe.) Res.: 0.2 ohms to
1000 megs.—Uniform 3 1o 1 scale ratio as-
sures exireme wide-range occuracy.

W Flot freq. response 30 cps to 3 mc.

J Measures directly peak-to-peak volt-

age of complex & sine waves: 0-4, 14,
‘b@ 42, 140, 420, 1400, 4200. Vitol for
B\ TV servicing. Saves the cost of
separate Peck-to-Peak Probe.

* Modern styling, etched
panel; compoct, easily
portable. Size

!lullon"lpr your bench
Model 249 Peak-to-Peak YIVM with Giant 7%" Meter
KIT $39.95 Wired $59.95
Complete with UNI.PROBE

See this omazing engineerin:
e ot RAe Y ® ELECTRONIC INSTRUMENT €O, INC.
84 Withers Street

Brookiyn 11, N. Y,

ochievement at your jobber
today. Write now for FREE
lotest catalog

Trices SB Muaher on Weat Cuser.  © 54

WATCH FOR OUR SPECIAL
JANUARY TELEVISION ISSUE

| streamlined

DEVICES

ANTENNA, Taco Trapper Jr.,
available as single, two- and
four-stacked array. Good gain
on vh.f. TV and FM. Covers
u.hf. band in medium signal
areas. Driven element with
wave traps backed by high- and
low- frequency reflectors pro-
viding six working elements on
high band. Fiberglas insulators
on antenna sections.
Technical Appliance
Sherburne, N. Y.

Corp.,

V.H.F. ANTENNA, Winegard
Pixie model L-5, constructed for
appearance and
low resistance to wind.
Winegard Co., 3000 Scotten
Blvd,, Burlington, lowa.

TOWER, Rohn No. 6, for home
TV installation and communi-

cation requirements. Self-sup-
porting to 50 feet. Features
12%-inch  triangular design

(continued)

with heavy-duty
cross bracing.

Rohn Manufacturing Co., 116
Limestone, Bellevue, Peoria, 111.

corrugated

ANTENNA ROTATORS,CAR6-B
deluxe model and CAR6-A stand-
ard model (both called Tenn-a-
liner). Finger-tip control, con-
stant directional indieation, il-
luminated dial.

Crown Controls Co., Inc., New
Bremen, Ohio.

COAXIAL SPEAKER, Universi-
ty model BLC, 22% inches in
diameter, 9 inches deep. 8-
inch throat. Sepurate high-fre-
quency tweeter, coaxially
mounted, with its own driver
unit coupled to wide-angle horn.

Built-in  frequency dividing
network, crossover at 2,000
cycles. Rated frequency re-

sponse 70-15,000 cycles. 25-watt
rating.

University Loudspeakers, Inc.,
80 So. Kensico Ave., White
Plains, N. Y.

vawb(e handa

of

RT-700. ..

or mahogany finish.

bigh fidelity equipment.
REGENCY DIVISION,

Regency_

List Price $69.95

I.D.E.A., INC.

faraway TV tuning with Regency model
based on an entirely new
principle in remote control devices. Now
it's possible to change channels, sharpen
contrast, brighten the picture, control the
volume, and most important—adjust the
picture from where it is seen. So simple to
install, that a service man can do it in
minutes. Handsome cabinet design
complements any decor . ..

blond

Regency, world's leading manufacturer of
TV accessories including VHF boosters,
FM boosters, voltage boosters, UHF
converters, chair side TV control, high
pass filters and a complete line of

www.americanradiohistorv.com <4t

INDIANAPOLIS 26,

INDIANA

Burton browne advertising
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NEW DEVICES

BAR GENERATOR, portable TV
color, model 655XC produces
fully saturated color-bar pattern
on picture tube of any color TV
receiver. Creates color bars on
TV screen in following order
(left to right): green, yellow,
red, magenta, white, eyan, blue,
black. Output either r.f. or
video. Video output is 0-2 volts,
peak-to-peak open circuit 0-1
volt, peak-to-peak across 100
ohms, either positive or negative
output. R.f. output modulated
with color-bar pattern available
through channels 4, 6.

Hickok Electrical Instrument
Co., 10531 DuPont Ave. Cleve-
land 8, Ohioa.

TRUKARADIO, an auto receiver
suspended from car roof. An-
tenna and shockmount made un-
der patents of King Mfg. Co.
(Dubuque, Iowa). Radio manu-
factured by Eckstein Radio & TV
Co., Minneapolis.

Trukaradio, 228 E. Park Ave,,
Wheaton, Il1.

MIXER-SEPARATOR, Blonder-
Tongue model MMS, requires no
a.c. power. Capable of mixing
and equalizing signals from any
number of v.h.f. antennas. Can
separate individual channels be-
ing transmitted in single cable.
U.h.f. signals handled by con-
verting to unused v.h.f. channel
at antenna. Includes complete
series of plug-in pads to supply
up to 24-db attenuation on any
one channei.

Blonder-Tongue Lahoratories,
Elcj 526 North Ave., Westfield,

“THE TELE-PAL, Tele-Matic’s ex-
ternal speaker for remote-con-
trolled TV listening. Has switch
[for shifting from remote unit to
'TV speaker, and remote volume
lcontrol. Easily connected to
ispeaker in TV set.

Tele-Matic Industries Inc., 16
Howard Ave., Brooklyn 1, N. Y,
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(co‘nfinued)

BRITENERS, Perma-Power model
C201 C-Brite for picture tubes
in parallel-wired sets and model
C202 for series-wired sets. Both
are 6-wire autoformers.
Perma-Power Co., 4727 N.
Damen Ave., Chicago 25, I1l.

HI-FI MICROPHONE, Shure
Concert-Line 333, is unidirec-
tional. Extended frequency re-
sponse 30-15,000 cycles, =2.5 db.
Shure Brothers, 225 W. Huron
St., Chicago 10, 111,

OSCILLOSCOPES, Electromec
large-screen, available with 17-
and 21-inch rectangular tubes,
designed for data plotting, pro-
duction test, waveform analysis,
education and display uses. Fea-
tures are: high resolution, =19
linearity, stable d.c. amplifiers,
calibrated time base {from 10
microseconds to 1 second per
inch), gain controls calibrated
in two peak-to-peak voltage
ranges (10 millivolts or 1 milli-
wolt per inch peak-to-peak sensi-
tivity), low drift rate and long-
term stability. Performance not
affected by line-voltage changes
tfrom 105 to 125 volts.

Electromec Inc., Oscilloscope
Dept.,, 3200 N. San Fernando
Blvd., Burbank, Calif.

MAIL TODAY.

BUILD 15 RADIOS

ONLY

AT HOME 5]995

With the New Improved 1955 Complete
Progressive Radio “EDU-KIT”

NOW INCLUDES
HIGH FIDELITY,
SIGNAL TRACER, and
CODE OSCILLATOR /.

o ATTRACTIVELY GIFT PACKED

o FREE SOLDERING IRON [~
e NO ADDITIONAL PARTS NEEDED

0 EXCELLENT BACKGROUND FOR TV
10 DAY MONEY-BACK GUARANTEE

e SCHOOL INQUIRIES INVITED

o ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Progressive Radio **Edu-Kit'' offers you a home study course at a rock
bottem price. Our Kit is designed to train Radia Technlcmns. with the basic facts
of Rudio Theory and Construction Practice expressed simply and clearly. You will
gain a knowledge of basic Radio Principles involved in Radio Reception, Radio
Transmission and Audio Amplification

You wlill learnn how to identify Radio Symbols and Diagrams; how to build
radics, using regular radio circuit schematics; how to mount various radio parts;

allins

*"EDU-KIT""

how to wire and solder in a professional manner. You will learn how to operate
Receivers, Transmitters, and Audio Amplifiers. You will learn how to service and
troukle-shoot radios. You will learn code. You will receive training for F.C.C.
license. You will learn High Fidelity

In brief, you will receive a practlcal basic education in Radio. worth many
the small price you pay.

THE KIT FOR EVERYONE

The Progressive Radio "Edu-Kit” was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successfully by young
and ald in all parts of the world, It is not necessary that you have even the
slightest background in science or radio.

The Proqgressive Radio ‘‘Edu-Kil’’ is used by many Radio Schools and Clubs
in this country and abroad. It is used for training and rechabititation of Armed
Forces Personnel and Veterans throughout the world,

Tne Progressive Radio ‘‘Edu-Kit"' requires no instructor. All instructions
are included. All parts are individually boxed, and identified by name, photograph
and diagram, Every step involved in building these sets is carehnlly explained.
You cannot make a mistake,

PROGRESSNE_TEAEHTﬁé METHOD

The Progressive Radio ‘'Edu-Kit’’ comes complete with instructions. These
instructions are arranged in a clear, simple and progressive manner. The theory

time:
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of Radio Transmission, Radio Reception, Audio Amplification and servicing by
Signal Tracing is clearly explained. Every part is identified by photograph and
diagram, You will learn the function and theory of every part us

ed.

The Progressive Radio ‘'Edu-Kit'' uses the principle of ‘‘Learn by Deing''.
Therefore you will build radios, perform jobs, and conduct experiments to illus-
trate the principles which you learn. These radios are desianed in a modern
manner, according to the best prmcnples ai present-day educational practice. You
begin by building a simpie radio. xt set that you build is slightly more
advanced. Gradually, in a progressive manner you will find yoursell constructing
stilh more advanced muiti-tube radio sets, and doing work like a professional
Radio Technician. Altogether you will build fifteen radios. including Receivers,
Transmitters, Amphﬁers Code Osciliator and Slgnal Tracer. These sets operate
on 105-125 V. AC/DC. An Adaptor for 210.250 V. AC/DC operation is available.

THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE

You will receive every part necessary to build 15 different radio sets. Qur
kits contain tubes, tube sockets. chassis, varjable condensers, electrolytic con-
dencers, mica s, resnstors line cords, selenium recti-
fiers, Rie steips.

Every part that you need is ‘included. These parts are individually packaged
so that you can easily identify every item. A soldering iren is included,
an Elex:tr:cal and Radio Tester. Complete, casy-to-follow instructions are provnded

In addition, the ‘‘Edu-Kit”’ now contains lessans for servicing with the
Progressive Su nai Tracer, F.C.C. instructions, quizzes, high fidelity instruce
tions. The Edu Kit’’ is a complete radio course, down to the smallest detail.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will be taught to recognize
and rgpair troubles.” You will build and learn to operate a professional Signal
Tracer. You receive an Electrical and Radio Tester. and learn to use it for radio
repairs. While you are learning in this practical way, you will be ab
many a repair job for your neighbors and friends, and charge fees which will
far exceed the cost of the ‘'Edu-Kit''. Here is your opportunity to learn radio
quickly and easily, and have others pay for it. Our Consultahon Service will
help you with any technical problems wmch you may h

FREE EXTRAS

o ELECTRICAL & RADIO TESTER e ELECTRIC SOLDERING
IRON o TV BOOK o RADIO TROUBLE-SHOOTING GUIDE o
CONSULTATION SERVICE o AQUIZZES o F.C.C. TRAINING
Progressive ''Edu-Kits'' Inc., 497 Union Ave., Dept. RE-99, Brooklyn I1. N.Y
N E S I I I I I S o B S O W
1 MAIL TODAY—Order shipped same day received.

10-Day Money-Back Guarantee. Include ALL FREE EXTRAS

1 [J Send "Edu-Kit'"" Postpaid. | enclose full payment of $19.95 {U.S.A. only).

[ Send “'Edu-Kit" Posfpald 1 enclose full payment of $20.95 (Outside U.S.A.).
J O 210-250 V. Adapter for "Edu- Kit'"'—$2.50.

] Send ""Edu-Kit"" C.O.D. | will pay $19.95 plus postage (U.S.A. only).

|[] | wisk additional information describing ''Edu-Kit''. No Obligation.

[] Send me FREE Radio-TV Servicing Literature. No Obligation.

Name
I Address

- PROGRESSIVE “EDU-KITS” INC.
o 0 T B 36 (o L L i SR e B 1
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TV or FM set owners can now opetate up to 4 sets with a
single antenna!—with the easy installaticn of an
AMPHENOL Tele-Coupler. This ingeniously designed acces-
sory will work 2qually well for VHF, UHF ard FM, or any of
these comkined provides good picture/sound reception
beiween each set without annoying interference.

The heart of the Tele-Coupler is a specially designed bifilar
network which combines a high isolatien lactor for VHF, UHF
and FM sets with a low insertion loss factor. The network is
weather-protecied both at the top and at the sides by a sturdy
and attractive grey plastic case— protection which makes the
outdoor instailation of the Tele-Coupler completely depend-
able. The Tele-Coupler is availaole in four models:

two-and four setcouplers, withand withoutgrounding lugs.

PRICES:
42088 TIWOl Setiatito i o Whiinis s $3.75
14-089 Same, with grounding lug . ... 475
114-090 Four Set ..ioiu...sdiziiis 5.75

114-091 Same, with grounding lug . ...

AMERICAN PHENOLIC CORPORATICN chicage 50,illinois
In Canade: AMPHENOL CANADA LTD., Torente

l

NEW DEVICES

TV TESTER, Seco FB-4 checks
flyback interval and inductance
at a glance. No disconnecting of
parts necessary. Reveals condi-
tion of coil components as con-
nected group, from the stand-
point of self-resonant frequency
established with distributed ca-
pacitance in coils and cirveuit.
Verities transformer and voke
matching, also tests tlyhack
transformer and yokes individu-
allyv. Checks linearity and ving-
ing coils by comparvison.
Seco Manufacturing Co., 5015
Penn Ave. So. Minneapolis,
Minn.

V.F*.V.M., Svivania 802 Poly-
meter, has subminiature vacuum

tube r.f. probe, peak-to-peak
seale, 7-inch meter movement,
lighted scale, linearity cireuit

shielded a.c. and r.d. leads, and
screw-on connectors. Input im-
pedance: 17 megohms.

Voltage Ranges: Peak-to-peak,

200 millivolts to 2,800 volis;
d.c, 200 millivolts to 2,800
volts; d.c., or 50 milli-

volts to 1,000 volts; a.c., 50 mil-
livolts to 1,000 volts; r.f., 100

I millivolts to 300 volts (10 ke to

300 me).

Resistance: 0.5 ohm to 1,000
m. gohms.

Decibels: —20 to +61.4.

D.C. voltage range may be ex-
tenided to 30,000 with type 225
(30 kv) d.c. voltage multiplier
probe.

Sylvania Electric Produets, Inc.,
1221 W. 3rd 8t., Williamsport,
Pa.

12-TUBE AM-FM TUNER. Ayp-
proved Imperial V, kit form. AM
tuning range 530-1650 ke, b-uv

(continued)

sensitivity, a.v.e. on r.f., mixer
and i.f. FM sensitivity 5 10 uv
for 20-30-db quieting, bandwidth
200 ke, two limiters and diserimi-
nator. Tuned r.f. stages on
hoth AM and FM. Chassis di-
mensions 5 x 9% x 8 inches.
Approved Electronie JInstru-
ment Corp., 928 Broadway, New
York 10, N. Y.

ADAPTER, makes Audax tone
arms usable with all cartridges.
Compass-pivoted construction—
no springs and only three pavts;
frontal oscillation nil. Kasy to
use with any cartridee, by just
inserting into the Audax tone
arm.

Audak Co.,

500 Fifth Ave. New
York 36, N. Y.

4-WAY TOOL (CBS-liytron)
has three parts: slotted steel
barrel with hex sockets (% inch
at one end, 5/16 inch at other);
double-ended screwdriver blade
(one end with Phillips head;
other with hollow-ground stand-
ard head which slides inside bar-
rel); knurled setscrew to lock
sliding blade into any one of
three recessed positions within

ey

slotted barrel. When sliding
blade is centered with the bar-
rel, either hex socket can be used
or either screwdriver head, Phil-
lips or standard, may be drawn
out of barrel and locked into po
sition for use.

CBS-Hytron, Danvers, Mass.

CAPACITORS, Cornell-Dubiliesr
tubular subminiature. Require
no voltage derating even at

130°C. Maximum moisture re-
sistance (exceeding DMIL-C-91
requirements). Noninductively
wound extended foils soldered to
wire leads for low r.f. impedance.
Mylar polyester dielectrie, tubu-
lar steatite cases. Ends sealed
with Polvkune till.
Cornell-Dubilier Electric Corp,,
South Plainfield, N. J.

RESISTOR., Sprague subminia-

ture 3-watt wirewound. 18/64-
inch diameter by 17/32-ineh
L = |
- N

long (same size as conventional
Y2-watt carbon). Maximum re-

sistance, 10.000 ohms. Blue
vitreous enamel coating.
Sprague Electric Co., North
Adams, Mass.

END

All specifications given on these pages are from manufacturer’s data.
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He's using the telephcne

that lends an extra hand

‘“Sure .

. «.I’m looking up the figures right now!’’ From busy =xecutives to clarks, people in business can

work more easily and efficiently with Bell’s new Distant Talking Telephone. Small white rectangle is the loudspeaker.

For people who want to keep both
hands free when they telephone, Bell
Telephone Laboratories engineers
have devised a new telephone with a
sensitive microphone in its base.

To use it, simply press a button. The
microphone picks up your voice and
sends it on its way. Your party’s voice
comes to you through a small loud-
speaker. Both hands are left free.

Bell Telephone Laboratories

Improving telephone service for America provides careers

The volume can be adjusted to suit
yourself. If privacy is needed, you
simply lift the handset; this shuts off
the microphone and loudspeaker and
you talk just as you would on a regular
telephone.

This new development of Bell Lab-
oratories increases the number of ways
your local Bell telephone company can
serve in businesses and homes.

for creative men in scientific and technical fields.

DECEMBER, 1954

www.americanradiohistorv.com

Pencil points ta micrephone in base of new
telephone. Left-hand button controls volume,
center one turns set “on’’ and lights up while
in use. Tha third is an “off” button.
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COMMUNITY
wo MASTER TV

Antenna Systems

TRehtisvive.

Type shown
here is a
4-Channel
System,

Larger
systems
with any
number of
Channels
are avail-
able to
order.

CUSTOM-DESIGNED
for your individual needs
®
Lowest Installation and Main-
tenance Cost of all Systems.
In the difficult Metropolitan New York
area, more TRANSVISION Master An-

tenna Systems were selected and proven
out than any other system.

Features: |. Highest power output allows
longest cable runs . . . 2. Central system
with only | point of service . . . 3. Oper-
ates up to 500 TV sets from | amplifier . . .
4. Lowest cost per outlet . . . 5. Maximum
signal to each set with minimum interfer-
ence . . . 6. Standard units are provided

. . . but they may be modified to meet
your special reception problems and lay-
out. We also offer you:

Engineering advice.
| |
- Send us your problem

for quick solution.

FIELD STRENGTH METER

For 110V AC, and Battery Operation

Saves 50% of instal-
lation cost . . . Meas-
ures pic signal -
strength directly from
antenna . . . ldenti-  j
fies Tv, FM, TVl |
signals . . . Has 12 '
channel selector ; mul-
tiplier  switeh  for }

iveak signal areas . . .
Range, 10-50.000 mi-
ciovolts . . . A must
in fringe areas, UHF
or VHF , , .

Money Back Guarantee

Model FSM-5, for 110V AC only, complete with
tubes. Weight 13 lbs.. R net $79.

Model FSM-5B. for Battery Operation and 110V
AC. Weight 22 s, net $8Y.

TRANSVISION, Inc., New Rochelle, N. Y.
JOBBER INQUIRIES INVITED

132

U MONT has joined the contest for

bigger and better color TV picture
tubes with what is claimed to be the
first 21-inch rectangular shadow-mask
tube. The unit is of metal cone con-
stiuction and provides approximately
225 square inches of picture area.
Du Mont announced it expects to make
quantity deliveries in 1955.

To improve performance in TV re-
ceivers using a single series-connected
heater string, including the heater of
the picture tube, RCA has announced
the 6CG7, a 9-pin miniature version of
the popular 6SN7-GT. The tube is in-
tended for use particularly as a ver-
tical and horizontal deflection oscil-
lator, and is designed with a 600-ma
heater having a controlled warm-up
time.

The medium-mu twin-triode contains
an internal shield to prevent coupling
between the triode units. It may also
be used as a phase inverter, sync sepa-
rator and amplifier, and resistance-
coupled amplifier.

RCA has announced an addition to
its line of short, wide-angle picture
tubes—the 21AMP4-A, a 21-inch, 90°
deflection type using magnetic focus
and deflection. Measuring 203 inches
in length, the 21AMP4-A is a rectangu-
lar glass tube with an aluminized screen
measuring 193 by 15 inches. It has a
screen area of 263 square inches, an
external conductive bulb coating, and
uses a single-field ion-trap magnet.

Two 70° TV picture-tube types have
been placed on the market by RCA:
the 14HP+{ and 21YP4-A. Both have
been used as initial equipment in
numerous brands of TV receivers and
are now available for general replace-
ment service.

The 14HP4 is a rectangular glass
tube with a screen size of 1134 by 8%
inches. It uses low-voltage electrostatie
focus and magnetic deflection, and has
a maximum high-voltage rating of
14,000.

The 21YP4-A, an aluminized glass
picture tube with a screen size of 1933
by 14/% inches, has a spherical filter-
glass faceplate. It uses low-voltage
electrostatic focus and magnetic de-
flection, and has a maximum high-volt-
age rating of 18,000. The tube has an
external conductive bulb coating, and
uses a single-field ion-trap magnet.

RCA has announced 20 new series-
string tubes, not including the 6CG7
mentioned. They have 600-ma heat-
ers designed to operate in a single series-
connected circuit. These are in addition

wwWw.americanradiohistorv.com

6 YOLT BATTERY SOLDERING
IRON AND WELDER

APPROX
200 1O
300 wWATTS

U.S. Army release. Brand New—Never Used.
Fully Guaranteed. This soldering iron can be
used to solder or weld when connected to any
six-volt storage battery. Uses approximately 200
to 300 watts. The high intensity arc created be-
tween the metal to be soldered and the carbon
electrode (carbons supplied free with iren) can
be used to heat tin or aluminum selder. Suitable
also for light brazing and spot welding. Arc can
be used for melting metals, cutting holes and
soldering seams in chassis. Also useful for ana-
fyzing metals and minerals.

Battery soldering iron outfit includes 2 carbons,
3 heavy duty spring clibs, 2 pieces 5 ft. heavy
duty wire cable. (Battery not included.)
tdeal for use where current is not

available, sShip wt. 4 Ibs. $I 95
.

ITEM NO. 126
UNUSUAL BUY .. ..(Shp. Chgs. 40¢)

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. 15 watts, 3000 rpm.
3"x2"x13%4”; 4 mounting studs;
%" shatt, 3/16” diometer; 110~
120 valts, 50-60 cycles. A.C.
only. When geared down, this
unit can operate an 18" turn-
table with a 200 Ib. dead
weight. Use it for fans, dis.
plays, timers and other pur-

poses. Ship wt. 2 Ibs.
iTEM NO. (47 $2-45
UNUSUAL BUY {Shp. Chas. 3%¢)

WATTHOUR METER

Leading makes—racon-
ditionsd. Ideal for
traiter parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 amp. Heavy mat-
al case 87" x bi/a” x §”.
Easy to install. Ship.

] bs. U
1Tem no. 33 $4.50 \ ‘
NOW ONLY (shp. chgs. 31.25) &

WESTERN ELECTRIC BREAST MIKE

Lightweight | 1b. carbon micro-
phone. Aircraft type. Breastplate
mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broadcasts, communica.
tions etc. Complete with 6§ foot
cord, hard rubber plug. Shera.
<Si|i11ed pl':lzhz,b non-rusting finish.
ip. wt. 2 Ibs.
lTEpM NO. 152 51-98
NEW LOW PRICE (She. Chgs. 32c)

AMAZING BLACK LIGHT

250-watt ultro-violet light
source. Makes flyorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertaining,
gﬂusual Iigzhﬁ.;\g effacts.
ip. wt. 2 lbs.

iTEM NO. 87 $2.45
A SAVING AT (Shp. Chgs. 35¢)

250 POWER TELESCOPE LENS KIT

Muke your own high powered & ft, telescope!
Kit contains 2” diam., 75” focal length, ground
and polished objective

P lens and necessary eye
; pieces. Magnifies 50x to
o ow 4\) %iOx F;ull| l}insfructions.
ip. wt. Ib.
ITEM NO. 123 52-95

YOU SAVE AT (shp. Chgs. 10¢)

HUDSON SPECIALTIES CO.
25 West Broadway, Dept. RE-12-54
New York 7, N. Y,

1 am enclOsing full remittance for items circled below.
(Be sure to Include shipping charges.)

OR, my deposit of §..,..... Ship balance C.0.D.
WMINIMUM ¢.0.0. ORDER $5.00. S

€.0.0. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT
INCLUDE SHIPPING CHARGES.

Circle Items Wanted
a7 147 33 isa 126 123

RADIO-ELECTRONICS
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These new bookjs'
can help you get
ahead in electronics

The new Gernsback Library books
are the only technical books in the
field dedicated to supplying tech-
nicians with a constant source of
up-to-the-minute technical informa-
tion at low cost. New titles are con-
tinually being added. These are the
latest. Pick out the books you want
and order them from your distribu-
tor today.

THE OSCILLOSCOPE—No. 52

A practical hook that
tells you how 1o use
the scope to best ad-
vantage in all types of
servicing. Gives you tips
on use and warns ahout
pitfalls to aveid. 192
Pages. Over 100 illus-
trations.

$2.25

TRANSISTORS—THEORY AND
PRACTICE—No. 51

Rufus P. Turner ex- .‘, 2
plains transistors for :
the practical man. Gives
applications in  well-
known circuits. Con-
tains guide to charac-
teristics of commercial
transistors. 144 Pages.

$2.00

stors

I‘t,,ﬂ nmllrf""”

Top technician-writers
tell you how to recog-
nize and correct quick-
ly the tough servicing
problems which stump
even the experts. Will
help vou do a bhetter
job faster. 128 Pages.

pair
repit

gechniques

RADIO & TV TEST INSTRUMENTS
—No. 49 o

How to build just about
every modern TV-radio-
audio servicing instru-
ment, plus unique chap-
ters on service bench
and carrying case con-
struction. 128 Pages.
Over 100 illustrations.

$1.50
See coupon on page 14G

Gernsback Publications, Inc.

Publishers of RADIO-ELECTRONICS
25 West Broadway New York, N.Y.

DECEMBER, 1954

{

NEW TUBES (Continued)

to the seven series-string tubes an-
nounced in the October issue. Except
for changes in heater design, these new
receiving tubes correspond electrically
and mechanically to prototypes widely
used in home TV receivers.

The tubes, followed by their proto-
types, are: 2AF4-A (6AF4), 3AL5
(6ALL), 3AUS6 (6AU6), 3AV6
(6AV6), 3BY6 (6BY6), 3CF6 (6CF6),
4BQ7-A (6BQ7-A), 4BZ7
5AQ5 (6AQb5), 5AS8 (6AS8), 5X8
(6X8), 6AUT7 (12AU7), 6S4-A (6S4),
6SN7-GTB (6SN7-GT), 12AX4-GTA
(12AX4-GT), 12BHT7-A (12BH7),
12BQ6-GTB  (6BQ6-GT), 12BY7-A
(12BY17), 12W6-GT (6W6-GT),
25CD6-GA (25CD6-G).

A new line of subminiature germani-

\ um diodes, using a miniature gold junec-

tion, has been announced by Hughes
Aircraft, Culver City, Calif. The di-
odes have a high forward and high
back resistance, making them particu-
larly suitable for use in magnetic am-
plifier circuits, clamps and d.c. re-
storers.

These gold-junction diodes are made
with a fusion-sealed, one-piece glass
body (see photo). They are 0.265 inch
long and 0.130 inch wide. END

Ravio Thirty-Five Pears Ago

In Gernsback Publications

HUGO GERNSBACK

Founder
Madern Electries ...
Wireless Association of America .
Electrical Experimenter .
Radio News .. S S—
Science & Invention
Television ...
Radio-Craft .
Short-wave Craft .
Television News ..o

Some of the larger libraries still have coples of ELEC-
TRICAL EXPERIMENTER cn 6k far interested
readers.
In December, 1920 Science
and Invention (formerly

Electrical Experimenter)

The Nauen Radio Station

Eilvese Radio Station

Transmitting Photographs by Radio, by
Pierre H. Boucheron

Light Ray Phonograph, by Eric A. Dime

Automatic Indicator for Storage Cells

New Precision Condenser and Wave-
meter

Magnitude of Tesla High Frequency
Currents

www americanradiohistorvy com

(6BZT7), |

Steve-El brings you Fully Guar-

anteed tubes for one year at Below Wholesaie

Prices. All tubes individually boxed.

1B3 .52 6SL7 .49 | 12BE6 4
I 1s5 46 6SN7 .54 125L7 .49

1T4 .46 6T8 .56 12SN7 .51

1X2A .61 8V6 .39 1978 .64

6AGS .51 6W4 .44 | 25BQ6 .66

6AKS .66 |6X4 .36 |25L6 .38

6AC7 .73/7C4 .49 25W4 .47

6ALS .39 12A% .46 50B5 .47

6ATS .37 12AT7 .56 |57AS .49

6AUS .43 12AV7 .58 |57S .49

6BC5 .47 12AX4 .52 11723 .39

6BG6 1.19 12BAS .43 /807 99

6BQS .81

6CB6 .44 Write Dept. RE-I2

6J6 .51 for complete list of

6L6 .86] tubes and  other

bargains.
Minimum order $5.00
FREE 1955 catalog!

i /CO%
FLYBACK & YOKE
TESTER KIT

LOWEST
PRICED

Checks all flybacks & yokes
instantly—in or ou? of set!

o Detects even 1 shorted turn!

o Exclusive separate calibration for
air & iron-core flybacks for accurate
testing of all types.

o Tests continvity of coils, speakers,
switches, etc.

e large 4%’ meter, 3 colored scales.

e Complete with easy Instructions.

s Compact, rugged, smartly styled.
See it at ynur%nhbgr today. Write for FREE CatalogCr-12

describing EiCO’s 38 Kits and 42 Wired Instrumests.
Prices 5% higher cn West Coast.

ELECTRONIC INSTRUMENT €O., Inc.
® 84 Withers Street, Brooklyn, N. Y.
©54

STEVE-EL Electronics Corp.

61 Reade St. New York 7, N. Y
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For QUALITY - PERFORMANCE - DEPENDABILITY RADIO-ELECTRONICS
ANNUAL INDEX
Tubes Guarantee
- Jan-Dec 1954
1 FULL YEAR [0} oo
A
. AMATEU% | REC
Antenna Relay, Electronic® { ) Feb 128
2 V B.f.o. Modification (REC) Dec 107
® Same Day SerV|Ce \ ?:anddspread, Tagor-rrade (TTO) N Aug |10
. ode-Practice Oscillator, Transistor
(Cleland) Mar 78
o A" TUbes Ind|V|dua"y Boxed Keyén Monisfor, Transiscf;or‘d (Ou%en) Jan 124
Modulater, Suppressor-Gri REC} Jun 111
o A Junction Transistors for High-Frequency
300 Types Iways In StOCk leciIIafors {Queen) - Aug 87
BYPZG Pric72 Tﬁpe Pri;g Type Pricg ;X:’e Price TZVBPDeb PI‘IC4§ ;gszT Pri;t]! Mu f(lé)g&p)ose Instrument for Novice Tl
A .74 | 5U4G . 6C4 .4 . - 0 B i L
OA4 %8 | sw4eT 50| se5 139 | 745 56 | 12BES Fi] mwidt  he | R g A A ook AU G
OB2 81 5Y3GT .37 | 4Cs 58 | 7Ab 69 |12BF6 .39 2525 66 (REC) ! Mar 130
OC3 J2 1 5Y4 51| 6CBS .54 | 7A7 69 12BH7 .63 2576 49 \ S-Meter Circuit* (REC) Sep 41
OoD3 70 | 523 .45 | 6CD& 1.11 | 7A8 68 128Y7 .65 26 45 Watch That Signal* (Minor) Jun 83
OZ4M 65 | bAS Sl | 6CFb .64 | 7AD7 79 12BZ7 .65 27 539 Swinging Chokes & Power-Supply
|AS 49 | 6A7 69 | 6CSs 51} 7AF7 53 12C8M 34 3217 .89 Requlation {Crowhurst) Nov 59
1A7GT 47 | 6AB4 44 | 6Ds 59 | 7AG7 69 12H6 e56M[} 85 58 AMPLIFIERS—(See Audio, Television)
1AX2 62 | 6ACS .69 | 6ES5 .48 | 7AH7 7 12J5 L 35A5 58 ANTENNAS—TV (See Televmon)
183GT 73 | 6ACM .86 | 6F5GT 39| 7B4 44 12J7 .49 3585 52 ATTENUATORS
1C5 43 | 6AF4 .90 | &F6 .59 { 7B5 45 12K8 59 35C5 51 More About (Crowhurst) Jan 116
1E7 29 | 6AGS .56 | 6G6 42 ] 7B6 69 1207 59 35L6GT 51 Transmission Set, Economical*
1G6 24 | 6AGTM .99 | 6HSGT .4 787 49 1258GT .62 35W4 47 (Maxwell) ' Feb 34
1H4 30 | 6AH4 .57 | 6J5GT .43 | 7C4 59 12SA7GT .65 | 35Y4 54 Volume Confrols, Push-Pull (Taylor) Feb 3%
TH5GT 49 | 6AHS 73 | 8J6 .52 | 7C5 69 125CTM 63 3523 59 AUDIO i
L4 46 | 6AJS .65 | 6J7 43 | 7C6 59 12SF5 .50 3574 47 Amplifiers
ILA4 59 | 6AKS .55 | 6K5 47 | 7E5 59 125G7 &) 35Z5GT .47 Bogen HOI0* Oct 60
1LAS .69 | bAKS .59 | 8K&GT .45 | 7E& 30 125J7M 67 | 38 .39 Cascode (Pat) Jan 161
1LB4 69 1 8ALS 42 | 6K7 44 | 7E7 59 12SK7GT .63 | 45 .55 Compression Audio-Frequency (Pat) Jun 104
ILCS 59 | 6AMS 78 | L& .64 | TF7 79 | 12SL7GT .57 | 45 (Spec) .27 Crossover Network for (Rogers) Nov 63
ILCé 79 | 6AQS5 50 | 6L7M .68 | 7F8 79 12SN7GT .52 4575 .49 D.c. (Pat) Jan 156
ILDS 59 | 6AQ6 .37 | 6N7M 63| 767 89 12SQ7GT .56 46 69 D.c. to Ac. (Pat) Apr 108
ILE3 59 | 6AQ7 70 | 697 .45 | 7H7 59 125R7M .49 | s0AS 55 Golden Knightt May 58
1ILGS 69 | 6ARS .45 | 6R7 691 W7 79 12V46GT .46 5085 52 High-Fidelity (Pat) Mar 129
1LH4 69 | 6ASS .50 | 654 .48 | 7K7 69 12X4 .38 50C5 51 Kink (Rec) Dec 107
1LNS 59 | sASs 1.49 | 657M 79 L7 59 | 14A4 .69 | 50L6GT 61 Low-Cost* (Montgomery) Aua 72
INSGT 67 | 6ATSH 4 6578 1.90 | 7N7 69 14A5 .59 X6 49 Low-Frequency Narrow-Band* (REC) Feb 126
1PSGT 57| 6AVU4AGT .68 | 658GT 53| 797 66 | 14A7 .63 | s50vs 49 Milady's Golden Ear* (Marshall) Apr 50
1Q5GT .58 | 6AUSGT .82 | 6SATGT 55 | 7R7 89 |4AF7 59 1 s0v7 50 Power (Dorf) Sep 44
1R5 .62 Us .46 | 65D7GT 4 | 757 79 1486 63 | 55 49 Push-Pul!l Volume Controls (Taylor) Feb 36
154 59 | 6AVSGT 83 | 6SF5GT 46 | 7V7 89 14B8 63 | 56 49 Tape-Recording* (Augspurger) Jul 56
1S5 51 | 6AVS .40 | 65G7GT 41 | 7X6 54 | 14C5 J9 1 57 .58 Triode and Pentode Resistance-Coupled
1T4 .58 | 6AX4GT .65 | 6SHIGT 49 1 7X7 70 | 14C7 79 | <8 .60 (Dorf) May 6l
ITS 59 | 6B4 54 | 65J7GT 41 | 7Y4 69 | 14E6 7511 7007 97 Ultra-High-Gain Starved-Current*
104 .57 | 6BAS .49 | 6SK7GT 53 | 774 56 14E7 .88 75 49 (Lederer) Mar 45
1Us .50 | 68A7 .57 | 6SL7GT 48 12A6 54 14F7 .65 76 44 Without Frills* (Drenner) Feb 33
1V 43 | 6BCS .54 | 6SN7GT 59 | 12A8GT 6l 14F8 69 77 57 Cathode Followers, High-Quality Audio
1X2A .63 | 6BD5S 59| 6SQ7GT 44 12AL5 37 14H7 59 78 47 (Dorf) Jun 45
2A3 30| eBDS .45 | 6SR7GT 45 12A0Q5 52 14J7 .30 | 80 43 Getting the Cathode Follower Straight
2wW3 38| 6BEs 51 | 6557GT 42 | 12ATe 41 | 14N7 84 | 83v 8 (Crowhurst) Dec 50
2X2 49 | 6BFS 41 | 6T4 99 | 12AT7 72 | 14R7 79 | 84/62Z4 46  Control Unit
3A4 45 | 4BF6 37| 678 80 | 12AUs 46 1457 .89 .59 For Golden Ears* (Marshall) Mar 32
387 27 | 4BGHG 1.25 | U5 57§ 12AU7 60 14W7 30 | 77 5% General
3Ds 27 | 6BHé 53 | 6Us 59 | 12AVé 39 | 14X7 89 | n7p7 99 Decibel Measurements (French) Dec 37
3ED 46 | 6BJ6 49 | 6u8 78 | 12Av7 73 14Y7 .62 11723 .37 Gate, Selective Audio (Pat) Jun 98
3LF4 69 | 6BKS 80 | 6V6GT 50 | 12AX4 67 158G 1.39 11726 69 | Headphone Circuit* (Philpott) Nov 52
4 .48 | 4BK7 80 | 6W4GT 47 | 12AX7 63 | 1918 69 | 807 99 Intercom, Quick-Heating* (QB) Nov 38
3Q56T .69 | sBLIGT 83| 6W6GT 57 | 12AY7 69 19v8 '79 866A l.39 Load, Ophmum (Crowhurst) Mar 38
sS4 .58 | 6BNé 59 | 6X4 37 | 12AZ7 59 1 5 Phono Connection to A.c.-D.c. Set (®B) Jun 118
Iv4 58 | 6BQ6GT .98 | 6X5GT 37 | 1284 60 | 24A 39 1274 30 Relay Switching for TV* Aug 62
5AZ4 59 | 6BQ7 90 | 6X8 .75 | 12BAé .49 | 25AV5GT .83 | HI-PO Sound Destroys Sound Aug 70
5T4 79 | 6BZ7 90 | 6Y6G .a8 | 128A7 60 | 25BQ6GT .98 #57 139 | Swinging Chokes & Power-Supply
Regulation (Crowhurs') Nov 58
TERMS: JAN TUBES Turntable, D & R Jul 59
Dl ey PLEASE: Tubes in bold Type Cover Visual Volume Control Indicator for
s dePosit must accom- 90°4 of Demand .
pany all orders—balance C.0.D. | Send full remittance o Hard.of-Hearing Jun 4l
All “shipments F.O.B. Irving- | allow for po stage and’ save - Hearing Aids,
Bir “‘s'i'6°¥i°oo°“3§2§d’~"e Sroied cr’::)rr?:ysl e reignd Al Essex 53947 Low-Drain (Zenith Royal-T) Sept 36
CHARG .. Subject to prior | Dept. RE-12. High-Quality Audio (Dorf}
ili Part V—Pickups Jan 106

TUBE
CO.

Rad-Te

Part Vi—Pickups, Preamps, Recording
& Playback Feb 40

‘Integrity Is Our Chief Asset”

TELEVISION

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio including
TV engineering—VHF, UHF, AM and FM. Students
use over $100,000 worth of equipment including 2
large commercial type transmitters in new TV lab.
Intense specialized course includes strong basis in
mathematics, science and advanced design in
radio and TV.

Hundreds of young men each year are earning engi-
neering degrees in this recognized institution. Start
any quarter. Many earn a major part of expense
in this industrial center. Low tuition. Competent in-
struction. Thorough, intense, practical program.
Also B.S. DEGREE IN 27 MO. in Aeronautical,
Chemical, Civil, Electrical and Mechanical
neering. G.i, Gov't approved. Enter Dec,,
June, Sept. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

1712 E, Washington Blvd., Fort Wayne 2, Indiana
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Part VII—Bass & Treble Equalizers Mar 40
Part \I/|||——Tuner5& e Vol Apr 63

Part IX—Triode Pentode Voltage
115 COIT ST., IRVINGTON 11, N. J. T e 9 May 61
Part X—Cathode-Followers Jun 45
| Part X|—Phase Splitters Jul &2
Part X|1—Cross-Coupled !Inverter Aug 54
T —— Part X!ll—Power Amplifiers Sep 44
i Part XIV—Negative Feedback Oct 58
Part XV—Tape Recorders Nov 79
Part XV|—Conclusion Dec 43

E Loudspeakers

Baruch-Lang System?t May 59

High-Fidelity (Hartley}

It is easy to learn or increase speed Part |—Design Tangibles & Intangibles Mar 35

with an Instructograph Code Teach-

er. Aftords the quickest and most Letter (Miessner) . May 138
practical method yet dereloped. For Part 1l—Voice-Coil Design Apr 60
beginners or advanced students. Part Ill—Horns & Multiple-Speaker
Alwl'a:ll.lble tapes i]rom beginner*s alli T Systems Jun 42
phabet to typical messages on a
subjects. Speed range 5 to 40 WPM. (=) ;ar# 1v— REnclos;\res Bafﬂe_sl_ Cabinets Aua 60
Always ready—no QRM. 4 art V—Room Acoustics; Testing,
: | Response([glurve)s Oct 62
ENDORSED BY THOUSANDS! = mproving® (Dewar Sep 43
N H T Kingdom-Lorenzt Jul 60
'lr_?e 1}nsgﬁctsmz!;aeph”acceodoof a'fle%%herf \E ) Permoflux Diminuette Oct 55
altg::nzuuctgr and lenables an)’oneeto = R-J Type |4‘ Speaker Enclosure {Korte) May 68
lgarn an;itnr:asemrTﬁggea ‘3"“"':" = sgful operators have Correction Sl 2
succe! P 5 A . .
F'x»xec';lu'::esd! nth% ode"s vr:'n?h °the c!%structogl?a h  System, Mlssmg Link in Operation (Tomcik) Dec 4
Write today for convenient rental and purchase Dlanas. Reconing (Sorensen) Feb 86
Space Sound {Klein system) Aug &9

Modulafors. Balanced for Weak Audio
(Taylor Dec 35
Musxcal tnstruments,
Music into nghf‘ (Brainard) Dec 98

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, Il

RADIO-ELECTRONICS
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27”WireFt(I) EHASSIS
CUSTOM BUILDING

27 TUBES, including CRT
with or without REMOTE CONTROL

CHASSIS and CRT-%239

plus 10% Tax
In Kit Form ... $199

This De Luxe Transvision Chassis is
ideal for fringe area, UHF-VHF re-
ception. . . . Has super-sensitivity and
stability. . . . Keyed AGC . .. 27 tubes,
including CRT and 3 rectifier tubes.
Also available with Remote Control
and dual sound system for $69 addi-
tional, Ovrder today, direct from:

TRANSVision

THE OLDEST NAME IN TV KITS

NEW ROCHELLE, N. Y.

v TV DYNATRAGER
e TRACES TV SIGNALS
AND VOLTAGES

e LOCATES DEFECTIVE
COMPONENTS

e REQUIRES NO
ADDITIONAL EQUIPMENT

This sensationally new picce of test
equipment i8 ideal for trouble-shoot-
ing television sets jn the home or in
the shop. The ¢ DYNATRACER'" will
outperform more expensive testers and
should pay for itself on the very first
repair.

A Must for Every TV Technician

SPECIFICATIONS: The “DYNATRAC-
ER' is a scl-powered quality test
instrument designed to trace TV sige

nals through any Video, Sound. Sync,
AFC. [Horizontal or ‘ertical  Sweep
Circuit—will isolate troubdle to a stage
or component.

ADDED FEATURE: The ''DYNATRACER'' will also
trace voltages (50/100 V. AC-DC! and instantly locate
open, shorted. intermittent or leaky condensers. re-
sistors, coils. transformers, etc. Complete with 16
page  slep-by-step instruction and repair guide. See
your local distributor—or if he can’t supply vou. clip
a $5.00 bill, check or money order to this ad. 1009
:lxhsolm.e satisfaction guaranteed or money back witlin
en days.

7 /8 ELECTRONICS CO.

¢/ 211.04 99th Ave., Dept. 120
Queens Village, N, Y.

OSCIL-O-PEN

Lxtremely convenient test oscillator for all radio
servicing: alignment ¢ Small as a pen ¢ Self
powered & Ruange from 700 cycles audio to over

600 megacycles u.h.f. e Output from zero to 125 v,
¢ Low in cost ® Used by Signal Corps. ® Wrlte for
information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

DECEMBER, 1954

ANNUAL [INDEX (Continued) l
Music Pickup*, String (Q8) Jul 110
Organ, Wourlitzer, Part | (Dorf) Dec 32
Organs, Tuning Electronic (Dorf) Jun 40
Ukulele, Transistorized* (Herzog) Feb 30

Oscillators, Phase-Shift {Harris) Jan 136

Phono Pickups
Ferrantit Sep 37
High-Quality Audio, Part VI (Doif) Feb 40
Magnetict Jan 110
Titone Ceramic Cartridget Jul &0

Preamplifiers
A.f. from Radio (Pat) Jun 100
Childs 352 Control*t Mar 42
Phono, for Golden Ears (Marshall} Jun 32
Pickering 230H' Mar 41
Transistor, Low-Noise* Aug 64

Recordin
Controlling Tape-Head High-Frequency

Supply (Pat) Jun 104
Curve, New Standard May 63
Tape-Recorder Equalizer (Pat) May 112

Record Player, Mobile* (REC) Nov 127

Record Review, for Golden Ears Only

{Monitor) May 59, Jul 61, Sep 39, Nov B8
Servicing
Distorfion Totalizer* (Palmer) Aug 39
Ground Loops & Hum (French) Apr 56
High-Fidelity (Goldstick & Peikes} Jun 37
High-Fidelity Audio Equipment (Marshall)
Part |—High-guality Equipment Feb 38
Part Il—Balance, Feedback & Hum Mar 43
Part |Il—Measurements with Special Test
equipment Apr 58
Part IV—Frequency Test Records, Audio

Test Instruments May 64
Part V—Checking Distortion Jul &9
Part VI—Oscilloscope Patterns as

Trouble Locaters Aua 56
Part VII—Checking Phono Needles Sep 42
Part VIII—Tracking Angle & Needle

Pressure Oct 82
Part IX—Equalization & Freguency

Response Nov 66
Part X—Turntable Hum, rumble and

wow Dec 39
Reconing Speakers (Sorensen) Feb 86
Tools for Audio Technician (Scott} Sep 46

Speaker Matching, Easy Way {Houstan) Sep 34

Tape Recorders
High-Quality Audio, Part XV (Dorf) Nov 79
Servicing (Smollin) Sep 40
Video (RM) Jan 10

Tuners—See Tuners under Radio

B

BROADCASTING & COMMUNICATIONS

Cable Break, Locating (Lineback) Apr 112

Circuit, New Lockout* Sep 4!

Intercom, Quick-Heating* (QB) Nov 138

Noise-figure (QB) Sep 42

Radio, Low-Cost CD Mobile (Nannis) May 78

Signaling, Transistor (Pat) May 114

(]

CAPACITORS
Low-Value (Pat) Oct 110
Ceramic (Dines) Jun 78

Correction on above Aug 16
Ceramic, More on (Dines)R Oct 94
Electrolytics, Reforming (REC) May 132
Electrolytic {Deutsch) Feb 69
Cathode Follower, Crowhurst Dec 50

Commercial Killer, Transistor® Jul 93

CONSTRUCTION [See individual heads: Receivers,

etc. Construction articles are designated with
an asterisk (*) after title of artice.]
E
EDITORIALS (H. Gernsback, unless other~ise noted)

Aufomation Sep 33

Color TV Problems Jan 33

Decomplexity, Age of Jun 3t

Letter by De Forest Aug 16
Letter by Ritchey Aug 18

Electronics, Atom May 31

Electrons, Hot or Cold? Nov 3l

Industry, Our Fabulous Dec 3|

Insurance, Service Oct 3

Radio-Electronics in 1980 Jul 29

Specialization Apr 3!

Success, Rocky Road to Aug 29

Technictans, Wanted Feb 29

Transmitters, 600,000 U.S. (Federal

Communications Commission) Mar 3|
ELECTRONICS
Amplifiers

Smallest {Wallace) Feb 95

Dielectric, Introducing (Fink) Feb 92

Magnetic {Sands) Nov 103
Astronomy and Electronics (Slaughter) Oct 52
Audiometer, Controlled Output (Pat Jun 102
Battery, Atom (RM) Mar [
Battery Powers Transmitter, Solar*

. {Chapin & Thomas) Aug 74
Blinking, Periodic (Pat) Mar 126
Burglar Alarms, Alertronict Jun 47
High-Voltage Supply, Novel* (Pallatz) Dec 52
Control Circuit, Punch-Press* (Stevenson) Nov 62
Controls, Simple, for Industry (Cornelius}) Dec 94
Contro! Unit, Versatile* (Sandretto) Jun 5!
Diodes Amplify! Nov 94
Electropilot {Shunaman) Feb 9
Electrotherapeutics, Display in (Van den

Bosch) Mar 97
Flip-flop, 3 state (REC) May (34
Geiger Counter, Transistorized™®

(Sokal & Resnick) Jul 82

WwwWw.americanradiohistorv.com

arkay kits

world's finest radio, phono, TY, and ftest kits

hi-fi ac/dc amplifier kit
arkay kit model A-5: A high-fidelity AC/DC
amplifier kit featuring a new, improved push-
pull output circuit plus a specially designed
g output transformer uti-
lizing 2 speakers for
the new 3d-dimensional
qualities of audio re-
production. New engi-
neering developments
give you hi-fi at the
lowest possible price.
Kit is complete, except

for speakers. 39.95

arkay kit model PA-3:
Complete compensation
for LP, NARTB, AES
and early 78 RPM rec-
ords. Kit also may be
used as a control unit
for custom hi-fi instal-
lations. Includes bass
and treble control and contains 5 turnover and
roll-off switch positions; 3 dual triode tubes
are used to give maximum 16 95
performance always. D

10 watt hi-fi amplifier kit
4 arkay kit model A-10:
Complete with built-in pre-
amplifier for magnetic cart-
ridge, mike, crystal phono
or radio tuner. Frequency
response = | d 20 to
20,000 cps. with wide re-
sponse bass and treble controls. Speaker out-
put inductance: 4, 8, 6 ohms; negative feed-
back; hum: 70 db below rated oufpuf.sz*l 95
Complete with tubes! D

hi-fi amplifier
with built-in pre-amp
orkoy kit model FL-10:
A striking new design
with physical dimen-
sions and style for use
on a shelf or corner
without elaborate or
expensive enclosures.
Specifications: same as
model A-10 {above).

$21.95

3-way portable radio kit
arkoy kit model
3WI10-P: A smartly
styled portable radio
kit that operates on
AC/DC or self con-
tained batteries. Has
4 tubes and selenium
rectifier with a fine
qualtity Alnico V
speaker, built-in loop
antenna and hi-gain
Includes pictorial and schematic dia-

$18.95

coils.
grams that are easy to follow, Color-
ful plastic cabinet.

ac/dec radio kit
=

orkoy kit model
S-5E: New, 5-tube

superhet. kit designed
for radio students
and hobbyists. In-

cludes new 3D color
instruction book. §50-
1600 ke, complete
with glistening wal-
nut bakelite cabinet.

Write today for new catalog including completa
arkay line of radio, TV, phaonograph, amplifier
and test equipment Kkits.

the world's finest kits

a rkay RADIO KITS, INC.

120 Cedar Street
BEekman 3-6686

New York 6, N. Y,
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Coming next month

RADIO -
ELECTRONICS

TV ISSUE

This, big 50c January issue is a year-round refeience of im-

portant technical information on the latest developments in

modern TV. A big oversize issue devoted to vital facts on:—

Color ® UHF °*

: a coPY
now, we ¥l re??e‘w issue
1t you 0;“9 50¢ Januory 1
{ the 5 'RAD‘O‘

v 3 ?
cs gives Y y it nex
CRLECTROMIES L ke sure Sl fn the cov-
in electront P mon\h.‘F s today-
month, 0nd €& i in to ¥
on betoWw s WAITING-
o\mwls‘“‘,..; -

G _—pa i N TR S ) S —
|
| RADIO-ELECTRONICS, Dept. 124
| 25 West Broadway
| New York 7, N.Y.
| Please enter my subscription as indicated, to begin with the
| 50c January TV issue.
| ] 3 YEARS $8.00 Ol | YEAR $3.50
| ] 2 YEARS $6.00 as
|
| Name ... ... s N
| Please print clearly
II Street .o ST
-
L Zone.......... State

Transistors
PLUS A feature on color servicing in FULL COLOR
On sale December 28th

vrreeenclosed. [ Bill me.

8+ Annual

® Servicing

You Save on a
RADIO-ELECTRONICS
Subscription

3 YEARS $8.00

Saves you $5.05 over the
newsstond rate.

2 YEARS $6.00
Saves you $2.70 over the
newsstand rate.

1 YEAR $3.50
Saves you 85¢ over the
newsstand rate.

STATEMENT OF THE OWNERSHIP, MANAGEMENT, AND CIRCULATION REQUIRED BY
THE ACT OF CONGRESS OF AUGUST 24, 1912, AS AMENDED BY THE ACTS OF MARCH

3, 1933, AND JULY 2, 1946 (Title 39, United
States Code, Section 233) of Rapio-ELECTRONICS
published monthly at Mt. Morris, Illinois, for
October 1, 1954.

1. The names and addresses of the publisher,
editor, managing editor, and business managers
are: Publisher, Gernsback Publications, Inc., 25
West Broadway, New York 7, N. Y.; Editor,
Hugo Gernsback, 25 West Broadway, New York
7, N. Y.; Managing Editor, Fred Shunaman, 25
West Broadway, New York 7, N. Y. Business
Manager, none.

2. The owner is: Gernsback Publications, Inc.,
25 West Broadway, New York 7, N. Y.; H. Gerns-
back, 25 West Broadway, New York 7, N. Y.

3. The known bondholders, mortgagees, and
other security holders owning or holding 1 per-
cent or more of total amount of bonds, mort-

136

gages, or other securities are: None.

4. Paragraphs 2 and 3 include, in cases where
the stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person
or corporation for whom such trustee is acting,
the affiant’s full knowledge and belief as to the
circumstances and conditions under which stock-
holders and security holders who do not appear
upon the books of the company as trustees, hold
stock and securities in a capacity other than that
of a bona fide owner.

H. GERNSBACK, Publisher

Sworn to and subscribed before me this 15th day
of September, 1954. [Seal]l Irving Abramson,
Notary Public. (My commission expires March
30, 1956.)
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ANNUAL INDEX {Continuved)
Generator, Solar {Cadmium Sulphide)

RM Aug
IRE Shows Electronic Progress

(Shunaman) Jun
Nim Computer, Digital* {Schlang Jun
Musical Instruments (See Audio)
Nomograph, Distributed Capacitance

(Sedaro) Oct
Parallel-T Use, Novel (REC) Sep
Photo-Flash System* (Hedge) Sep
Phototransistor (Miueaf) Nov
Radiometers, Microwave (Harris) Feb

Relay, Capacitance, Uses Balanced Lines*
(1T

(T 0O) Jun

Reverberation, Artificial (Pat) Sep
Sound Destroys Sound Auq
Switch, Electronic {REC) Oct
Thermometer, Electric Sep
Transistors, What's New in (Queen) Jun
Voiscan Speeds Air Traffic (Pascale) Jul
Volume Indicator, Visual, Aids Hard-of-
Hearing Jun
Wire Tester, insulated* (REC) Feb
X-Ray Tube, Smallest Mar
F
FICTION, Cosmic-Generator {Fips) Apr
FREQUENCY MODULATION
Af.c., Adding, to FM Tuner*

(Ringel & Gunny) Nov
Booster, Electro-Voice FM*t Sep
Generator Based on Multivibrator*

(REC) Jul
Tuning Indicator, Adding* (QB) Aug
(See also Tuners, under RADIO)

G
Geiger Counters, Transistorized*
(Sokal & Resnick) Jul
H
Hearing Aid (Zenith Royal-T) Sep
M
Measurements, Decibel (French) Dec
Music into Light (Brainard} Dec
P
Phono Oscillator, Transistor (Bohr) May
Photo-Flash System* (Hedge Sep
PRINTED CIRCUITS
1.f.'s for Hi-Fi Tuners {Grodinsky} Aug
Servicing Techniques (Ricketts) Oct
TV Receiver {Bonhomme) Mar
R
RADIO
Cathode Followers (Crowhurst) Dec
Communications Radio—Citizens Band
(RM) Feb
Converter, V.h.f, 110—235 Mc* (QB) Jun

Power Supplies
Auto Radio (REC) Oct

Voltage Regulators, Selenium (Cataldo) Jul
Receivers

Converter, Low-Frequency (QB) Oct

Detector, Efficient CW (Cohn) Oct

Headphone, Electronic* (Irwin & Queen) Nov

High-Gain, Low-Drain Portable* (Queen) Mar

More Compact Battery Portable* (Queen) Sep

Correction on Dec

Radio for Junior's Car (Michael) Dec

Squelch {Pat) Oct

Transistor Pocket Radio Dec
Servicing

Card-File System (Johnson) Jul

Marine Radio (Robberson) Apr

Tubes with Damaged Etchings,
Identitying (French) May

Wave Trap, High-Efficiency (TTO) Apr
Whistlers (Darr) Jul
Tuners
Bogen R701 FM-AM* Apr
Craftsmen C900 Aug
Fisher 70-RT+ Nov
Radio Craftsmen 800t Apr
S
SERVICING
Audio—See Audio
Bandwidth, Variable* (REC) Sep
Best Teacher (Farad) Mar
Capacitors
Ceramic (Dines) Jun
Correction on above Aug
More on (Dines) Oct

Electrolytic (Deutsch) Feb
Dummy Tubes Good for Tests (TTO) Jun
FCC Boosts Marine Radio (Robberson) Sep
Filament Checker* (REC) Jun
Ground Loops & Hum (French) Apr
High-Fidelity Audio (Goldstick & Peikes) Jun
High-Fidelity Equipment (Marshall} See Audio
Save Time with Test Equipment (Noll) Nov
Signal Tracer, Phonic* {Richard} May

Jape Recorder (Smollin} Sep

Tech-Tricks (Leeper) Jun

Tools for Audio Technician (Scott) Sep

Transformers, Protecting 1.f. (TTO) Feb

Vertical Interlace & iInstability (Mandl) Sep

Yankee Repairman in England (Burke) Jun
T

TAPE RECORDERS—See Audio

TELEVISION

Amplifiers, Video (Waner) Jan

Antennas

b1
38

12
106

82

3

37
98

74
98
80

55

53

RADIO-ELECTRONICS


www.americanradiohistory.com

ANNUAL INDEX (Continued)

Corner Reflector* (QB) Feb 135 Problems (Editorial) Jan 33 Hum in TV Receivers (Clinic) Sep b6
Delta-Match System (QB) Jan 178 Receiver, Adjustment May 35 Instruments for Better Servicing (Scott)  Jul 5l
G-line . Mar 57 Receiver Circuits Jan 66 Intermittents, Locating (Clinic] Jun 62
Helical (Clinic) Oct 45 Conversion, 630 Circuitry {Scotf) Feb 56 Linearity Circuit (Clinic) Oct 44
E‘aogbe!*(gg)(ﬁieborn) a:i I;g Converters hlne'arn); [ngeraio{c(lpgnscombe) 8c: 33
Receiving v.hf. and uv.hf. (Kolar) Mar 55 TUni (Tebulstion of Manufacturers)  Jan 78 HerEonigl Qwee (SR (o) May 32
At ?S bel) e Sen 63 U.h.f. Lines & Converters (Mandl & Noll) Jun 60 Srsens L WGCA 5’15 28 ay
epairs (Sobel) ep Uk, Home-Built* (Lederer) Feb 52 Math & Servicing (Clinic Aug 5l
U'h'{}'\‘ |In|'\p8|"o;:'|1ngd7;erformance J 74 Di . ( d Sch ties) mecharziéal Bug)s Deadliest {Lowens) Nov ;;
o an an iagrams (see under ‘'Schematics’ otes nessin Dec
¥hf IIE(I)erEr;enf Slfze; 7 %9 (0B) f:ov ’?3 DXI953 (Titton) g PiﬂurdebTube;, Recanditioning :
agi, [0-Element, for 7 pr ilton an 68 edbetter May 4
Attenuator, Ghost (Warriner) Aug 47 TV DX in February, Feb 53; Mar, Mar 54: Apr- Picture-Tube Replacement Guide (Scott) Jan 76
Boosters Jun, Apr 47; July-Sep, Jut 35; Oct.-Dec. Oct 41 Printed Wiring (Ricketts) Oct 88
U.h.f., Electro-Voice 3400 (Hagey) Jan 40 European gele?m[l;]m EQCM';EC(CHNC) )jar |2g
U.h.f (tabulation of manufacturers) Jan 79 British Standards (Bradley) Oct 49 pot Blanking ( ) an
Cabinet Work, Installation, Custom Eurovision (RM) 16 Superunusual Case {Anglado) Sept 74
{Wisnefsky) Oct 72 Tt }est Probe?:/ %REC) =5 )éar lgl
i hance ester for b ct 131
gt\ir:leerlys e Jan 3 Caused by Nearby TV Sets (Clinic) May 45 UhT Snow (Fries) (REC) Feb 58
630 Chassis (Scott) Jan 63 U.h.f. Desian Promotes TV[? Jan 71 Vertical Hold, Loos= (Lemons) Jun &)
Feb 56 |O"fe_'""35fen VEB"I?'C‘?([, & |(“§fEaCb'|“Y (Mandl) '390 32 Ve(;?ical Sweip Troul;les (Glickstein) Jan gg
e . scillators, Blocking . ov Vi Amplifier Probt W J
630 ((:Sh:c:fsfli Conversion to Larger Tubes fob 56 Power Supply & Voltage Multipliers (QB) Apr 114 V;dzg Axgl‘:fi‘:;s (r;ca]earTs (Waner) Mc:r; >
Color Receiver Jan 66  Receiver Video Amplifiers (@B) ) Mar 138
Noise Immunity (Scott) Jun 56 Buzz Rejection Filter* (Gottlieb) Aug 53 Video I.F.'s, Understanding (Matsinger) Jan 46
Sync, Noésse-Fre)e (Scott) Apr 35 EUOSCOp(EC‘ (RM \Bonh Mar éO Schematics .
Unusual {Scott Nov 32 rinted Circuit (Bonhomme) Mar 5 Admiral t9PI V.h.f.-U.h.f. Jan 8
Color Schematics (see under Schematics} Emerson 120185-8, 120190-D, 120191-D,
Basic Color TV (lNewman & R%‘che) R Ve"&@' ChasTsns, ‘flfs‘ (RM) fjpr 42 & E|§02|?(2:-232,508- Jan gg
Part |—Principles of Color & Vision J 58 ecording on lape un gE Y o an
Pa:f |I—Mixinpg & TransmiﬂingI Colors an Remote Controls Motorola TS-292A-00, TS-324A-00 Jan 86
e o N e n e
ar —Color Subcarrier, Colo -S- -S- n
Difference Signal ; Mar 52 g GORSECiERScott) e <8 Stromberg-Carlson Series 217-22T Jul 42
Part IV—Interference Elimination; Serw?mq Sylvania 1-518-1, -2, -3, (TV Chassis C03) Jul 46
NTSC System Apr 37 ﬁ\\?wsh'ng ({,E):Ilgr_T;/ Receiver May 35 \ZNes?inghouse 9ChassisL V_ng.; g V-2263  Jul gg
(contd)—I| & Signals, NTSC Mav 40 terglow inic) Jul 38 enith 19L26-19128-191.30-[9L33-19L34 Jan
Color TIV) Eircui?s (I(g:)eidbc)ln & Steinberq) ﬁ.g.c. IE TVdRTEewers) ioy ;3 Stations
Part |—Reception Problems Jun 53 .g.c., Keys emons pr .
Part II—Lum|Pnance & Bandpass Circuits  Jul 33 Alignment Bugs, Killing (Scala) Apr 32 L'S(fwﬁsh oiuNngérfghfls?sa Feb. 8 Mar, b: J:;r %0
Part IIl—Burst Amplifier, Color Alignment Bugs, Markers & (Scala) May 32 May, 6; Jun, 10; Jul, I6; Aug. 6; Sep, §: Oct. I0;
8scillafor & Control Circuits Aug 45 Ahg(ngg;;\fvgenerator, Improving A 5 Nozl (0. Dec, 10) 9. o1 dep, o gl
orrection on above Nov (14 iElsi ua ! f
Part |IV—Demodulator & Matrix ""Blood and Tears" Jan 127 New Stations, Jan-Jul, 1954 Augq 44
Circuits Sep 60 Coils, Peaking (REC). Jan 10 o pmein the Amece o Eee i
Part V—I-Q Color Demodulation Oct 42 "Dog'’ Receivers, (Middleton) Nov 34 T”'escr';'p IO?RM?Y EBAED SO (ke Nov &
Part VI—3-Gun Picture Tube; Its "'Dogs'’ without Data, (Middletor) Dec 84 UGG
Control Circuitry Nov 40 Dynamic TV Checker* (Highstone) Dec 53 Theory .
Part VII—19-1nch Color Tube & Hngh-Vol’ra%e Loss (Clinic) eb 54 Tetevision—It's a Cinch (Aisberq)
Associated Circuits Dec 66 Horizontal Tnstability, Tracking (Glickstein) 8th Conversion, Ist half—Sawtooth Action Jan 56
Components May 39 Part |—Analysis & Location Augq 42 2nd half—Horizontal retrace Feb 49
CRT (Lieberman) Jul 30 Part 1l—Tracing Sync Pulses Sep 62 9th, Ist hatf—Electron Image Mar 62
Past, Present & Future (de Forest) Jan 34 Horizontal Sweeps (Smnh) Jan 51 2nd half—lconoscope Apr 4l

Yes, you get this big, new 1954 book, “150 Radio-
Television Picture Patterns and Diagrams
Explained”, absolutely FREE! Just off the
press! Gives complete 11x22” Schematic Dia-
grams on leading models Radio and Television
Sets. Easy-to-read, large 872x11” pages, with full instructions
on how to read and use the diagrams. A “must” in every
Radio and Television service-man’s repair kit. You get this
valuable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television”!

At Last! Money-Making "Know-How"
on Transistors, Color TV and Servicing

ALY
THENSION
[ et

feoeeit il
[

G s
Py xpsAA) BeSTE
SENSEI NLPAFIN ¥ 010V Y

TN ILBONS PINSORL 3

]
4
™ oWINNNES WOrEARTIS TTNOPYTE

SEND NO MONEY! Just mail coupon for 6-volume set
on 7 days free trial. We’ll include book of 150 TV-Radio Patterns

Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how" that is easy
to understand, you’ll find everything you want in volumes 1 to
5 which contain over 5000 practical facts and data. They cover
every step from principles to installing, servicing, trouble-shoot-
ing and aligning all types of radio and TV sets. So up-to-date
it includes COLOR TV und UHF, adapters, converters. Also
covers latest data on TRANSISTORS.

Extra! 802-Page Television Cyclopedia Included
And then, for speedy on-the-job use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA. It answers today's
television problems on servicing, alignment, installation and
others. In easy-to-find ABC order, cross indexed. Use this 6 vol-
ume TV-RADIO LIBRARY free for 7 days; get the valuable
Servicing Book ABSOLUTELY FREE!

BUYNE ELECTRICAL SCHOOL
JU. 500 S. Paulina St., Dept. [SER{H Chicago 12, 1.

& Diagrams. If you keep the set, pay $2 in 7 days and $2 per
month until $22.50 plus postage is paid. (Cash price $20.95). Or
you can return the library at our expense in 7 days and owe noth-
ing. YOU BE THE JUDGE. Either way, the baok of TV-Radio
Patteras is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

Educational Book Pullishing Div

COYNE ELECTRICAL SCHOOL, Dept. C4-T1
500 S. Paulina St., Chicago 12, IIl.

YES! Send b-volume "Applied Practical Radio-Television' for 7 days FRE
TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE.

1

1

Eq

i

Name Age. . = |
o |

1

1

I

]

Address

City Zone State

Where Employed
{ ) Check here if you want library sent COD. You pay postman
$20.95 plus COD postage on delivery. 7-day money-back guarantee.

--------------:x---------------‘
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GIFT OFFER!
One 6BG6G tube
will be shipped
FREE with any
order accompany-
ing this ad.

TELTRON TUBES

LOWEST PRICES EVER!

. unconditionally guaranteed for one yearl

GUARANTEED!

All tubes individually boxed .

Type Price
12AT6 ...
12AT77 .

12AU8

Type Price
128K7 ... .40
12SL7GT.. .60
I2SN7GT.. .56

ccozrrrx
maﬂuonaﬁ
P

»
>
w

SPECIAI.'—tIII JAN. 1-

Type Price
IR5 44

$7.20 list value Bonus Box of

5 FREE three 6SN7 tubes and 25 as-

sorted resistors with each order of $25 or more. Type Price

bBQOGT ... .73
1X2 e BT GBZ7 .83
5U46 . 40 6K6GT .34
bAF4 . 89 6SN7GT . .48
bAUS 36 6UB .65
bAX4GT ... 49 125Q7 ... 34
6BA6 ... .48  25BQO6GT .. .75
6BA7 .. 49  25L6GT .. .37
bBL7GT . .65  50L6GT

SAME DAY SERVICE

48 Hour Postal Delivery To West Coast
TERMS: Save all freight and postage charges. All
orders accompanied by full remittance will be shmned
POSTAGE PAID anywhere in the continental U.S.A

= 25% deposit required on C.0.D.’s. Minimum order
$10.00. Open accounts to rated firms only.

Send for Free complete tube listing and
monthly specials! Get on our mailing list.

TELTRON ELECTRIC COMPANY

N. J.

Harrison,

428 Harrison Ave,,

Dept. RE-12 Phone HUmboldt 4-9848

SERVICING

AND

REPLACEMENT

® 64 pages, 37 “Pix-A-Faults’,
67 schematics, 34 *'Trouble-
Facts’ — no other Manual
comes anywhere near

such completeness!

® Shows you how to find and
replace faulty flybacks, yokes,
vertical output transformers,
vertical blocking oscillators,
linearity and width cojls —

- of every type and brand —
e fast and accurately.

® Latest field-gathered
experience — saves
you loads of time,
money, labor.

Write for it now.
Ask for Ram Manual RE-12

RAM ELECTRONICS SALES (0.

Irvington-on-Hudson, New York
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ANNUAL INDEX

10th, Ist half—Composite Video Signals
2nd half—Vertical Sync & Blanking
Signals
I1th, Heterodyning
I2fh Ist half—R.f., Visible Noise,
Selecthy vs Bandpass
2nd hali—Contrast Controls, Mixer
Methods
13th, Ist half—Positive & Negative
detection
Correction on above
2nd half—High-Frequency
Compensation
14th, Ist half—D.c. Component and
Image Brightness
Transmitters
Boosters, [ncreases Station Range
Tiny Transistor

Tuners, Cascode, U.h.f.-V.h.f., 82-Channel
éLucas)
.C.onver?er Home-built* (Lederer)

Converters & Boosters

Converters, lnsfallmg (Clinic)

Installations {Mahler)

Lines & Converters

Line Lead-in, Transmission (Richards)

Performance Improving {Noll & Mandl)

Tuner, 82-Channel Cascode (Lucas)
V.h{. comes on U.h.f. Area (Mahler)

TEST INSTRUMENTS

See also AUDIO, Servicing; SERVICING,

and TELEVISION, Servicing
Bridge Test Unit, R-C* {Sorensen)
Capacimeter (Klemm)
Capacitor Checkers
Bridge* (Sorensen)
With Dual Feature* (Nof)
Tester (Sprague KT-I)

Continuity Checker* {REC)
Continuity Tester
Dynamic TV Checker (Highstone)

Distortion Totalizer* (Palmer)
Eico 425, Modifying (Burstein)
Field-Strength Meter, Relative* (Remley)
Voltmeter, Microvolter* {REC)
Frequency Meters
Frequency Standard* (Frye)
U.h.f. (Pat)
Gain Set* (Maxwell)
Grid-Dip Meters
Easily Built* (REC)
Novel, Uses 6E5* (McCready)
Spot- Checklng (Reed)
Tubeless* (Mitchell)
IM Analyzer, Usingt
Intermodulation Analyzer (Scott)

Linearity Generators

Cross-Dot (Philco) (Lerner & Starks)

Do-All (Radio ley 750) t

Improving* (DiEl

Plug-in Bar (Cres1

TV (Dunscombe)
Marker Adder (Hickok 691)t
Marker Injector (Scala)?
Meter-Protection Circuit (REC)
Modulation Moenitor, C-R (Minor)
Multimeter, Pin-Jack* {Queen)
Neon-Lamp Test Set*

New Instruments for Better Servicing
(Scott)
Ohmmeter,
Oscilloscopes
Beam Positioning, C-R Tube {REC

Frequency Compensation* {McCready)
Heathkit O-8, Stabilizing (REC)
Switch for Double-Beam* (Dresser)
Power Supply, High-Voltage* {Pallatz)
Probes
A.F.-R.F. Tracer
Oscilloprobe HF3 LO-CT
Q@ Meter (Pat)
Records, Test?
Resistor Checker, Bridge (Sorenson)
Signal Generators (all types)
Audio Oscillator, Miniature (Queen)
Dot Maker, Transistor*
1.f.-R.f., Uses Transistor (Queen)
Multipurpose* (Galofre)
Noise, Transistor*

High-Accuracy (Crowhurst)

OQvertone, Transistor* (Queen)
Oscillator, Phase-Shift (Harris)
Oscillator, Phase-Shift (Laikin)

Sine- & Square-Wave (Eico 377)
(Markantes)
Sine-Wave Square-Wave* (DiElsi)
Square Waves—$t.00* (Ketchum)
Subharmonic Oscillator* (Queen)
Transistor AM Test Oscillator* (Bohr)
U.h.f.-V.h.f. (Radio City 750)t
Wide-Range* (Graham)
Signal Tracers
Af. & RI* (REC)
AM, FM & Intercarrier TV (REC)
Utility Amplifier and (Sorensen)
Substitution Box, Capacitor (TTO)
Transformer Checker Flyback (Kirby, 68)%
Transts'or Tube Testers
For A.c.-D.c. Sets* (Kaufman)
Junction Transistor® (Bohr)
VR* (Sodaro)
Transmission Set* (Maxwell)

{Continued)
May 42
Jun 58

Jul 3%
Aug 48
Sep 58
Oct 46
Nov 114
Nov 42
Dec 83
Jan &I
Sep 8
Jan 43
Feb 52
Jan 78
Jan 72
Oct 40
Jun 40
Jan. 37
Jan. 74
Jan 43
Apr 44
Mar 94
Jun &7
Mar 94
Dec 56
Jul 53
Nov 125
Sep 54
Dec 53
Aug 39
Feb 40
May 56
Aug |09
Feb 43
Oct 108
Feb 34
Jun (1]
Jun 48
Sep 5l
Dec 58
Jul 69
Sep 4b
Jul 48
Jul 52
Aug 33
Feb 65
Oct 35
Oct 33
Apr 34
Oct 131
Jun 83
Sep 49
Nov 54
Jul 5]
Aug 3%
Apr 11l
Aug 35
May 133
May 54
Dec 52
Dec 57
Oct 32
Feb 119
May 44
Mar 94
Aug 38
Aug Bb
May 92
Nov 53
Jul 85
Dec 59
Jan 136
Oct 37
May 50
Nov 46
Nov 55
Apr 97
Sep 52

Jul 52

Jul 54

Jul 113
Feb 126
Oct 38
May 126

Jul 52
Jun 46
Aug 30
Nov 5l
Feb 34

RADIO-ELECTRONICS
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MULTITESTER(
'S FINEST 3 SPEED [m

AUTOMATIC RECORD CHANGER This instrument is one of
“ST PRlcE the best buys that Lafa-

[ | )‘elt‘e gus Ie{ver oﬂ’crcednlg

a Wide Range AC-

SPECIAL MULTITESTER. An
ideal portable unit that
mests the need for a com-
Lafayette scores again with an almost unhehe\ahle price en the Collaro 3-sbeed Autematie record changer. We made pact, yet rugged test in-
a spectacular buy and we are passing the savings on to you. Here's the finest changer made. Manufactured in strument. }as ease of op-
England—with a world-wide reputiation. It p all sizes and all sheeds automatically. It’s packed with quality eration usually FOUND
features that the Hi-Iidelity enthusiast will ap jate: Jam-proof ball bearing mounted tone arm; aut.matic shut- ONLY IN MORE EX-
off after last record; powerful fan cooled hum-shielded 4-pole motor with self-allgning oilite hes srings; automatie PENSIVE INSTRU-

muting switeh; \\exghted ball-bearing mounted ronshnl speed turntable; rubher drive couplings—and riore! DRase MENTS. Has 1000 ohms/ 3 -
Depth below base 2% 7. Shpg 19 ibs. Available either less cartridge with plag-in shell, volt sensitlvity on buth AC or DC. U full 3# rectan-

size 11%” x 1"%”
or with famous turnover Ceramic or G.1. Tnple Plas cartridge. § gular meter with large, easy to read scale. Uses 19
COLLARO Model 3/531 changer ................ B ool edi g sloleoislel s eislos oo bulig SN EL 29.50 precision resistors, jeweled D’Arsonval microanp meter
movement, Ranges: AC-DC and output volis 0-3, 0-23
COLLARO Model 3/531 with Turnover Ceramic cartridge. .. 0o Net 31.50 0-250, 0-1000V; DC current 0-1, 0-10, 0-100 DX, NEY
" 9 Resistance 0-10K and 0-1060K ohms. In handsome sturdy
COLLARO Model 3/531 with G.E. Triple Play RPX-030 eartridge insl'\l]ed.......-M..............th 32.50 e O e e xSl x 135w, [Supalist: G
45 RPM SPINDLE plete with test leads and baiteries. A Must for every

Slips on in place of regular spindle, ellminating use of center inserts on 43 RPM records. serviceman, shob, Laboratory or e\]JanBnler —and at
D L acelo g LS g Lafayette's Price you ean 2fford to own one. Shpg. Wt

GSA Spindle............... -, SEm———— By Y iy ¥ v e ereerseneearesenrenseesssaeesass.Net 3,23 2% ibs,

él‘”/e{test"ape Buy Ever’ WELL MODEL RW.27C—Complete........in Lots of 3 9.45

Bingle, ea. ¢.95
CON\’E WESTERN ELECTRIC HEARING AID
gEL UHF =
1200 FT- B 4250 | = '

List -
Genuine Plastic Base - 13. 95 e
RECORDlNG TAPE Si7 e

Reg. price Our price

sisss0 $14.95

wt. 14 oz. Brand new, in original Western
Sheg. '|4 45 Electric’'s jeweler's casc. Sup-
LAFAYETTE made 3 terrinic | Singly ea. - plied with receiver, receiver
deal with one of the leading | Qutstanding Value! The Cardwell ES8-1 UHF converter cord, battery cord and plug
wanufacturers of recording tape | covers the entire UHF spectrum—channels 14-83. Has (less batteries). Money back
Lo supply us with ";e" "'I"“‘"" 6AF4 oscillator, 6CB6 IF amplifier and 1N72 crystal guarantee. Act now while they
\uS tape which “st’g ad“A"é‘ diode. Features printed circuit oselllator. high overall last! Uses Burgess XX30E and
D s '-‘W':(.‘IFE‘E"AT‘B’Q%C UTE SATIS. | 3in (3 to 4 times), high sensitivity, constant L/C ratio 8R batteries at $1,55 per set.
poS'-ag FACTION oR #OUE MONEY lur;:arl. ;a 11!5!?‘" ‘d}rlil\‘e (Illz(i)sr AC corg and plug, 3-p0s.
arcepied s | Switeh for . VHFE an I, ITandsome wood eabinet
- L BACK. The fincst. profession: | g4y’ g x 3447 with casy reading dial. Shog. Wi. | YWEST ERN ~ MICROPHONE
-quality recording tape obtainable. Highest performance | Jfp ||, c ® West Electri
for thousands of playings. Red Oxide Base in a smooth. E‘-!“R estern blecinc
uniforte coating: greater slgnal strength; with maxtmum | CARDWELL ES-1 Converter—Lots of 3 each. ....|3 95 Magnetic Head
® UTC Ouncer Transformer

‘fidellty; uniform frequency response from .40-15.000 cps. Singly each..... 4.45 95
’, = Latest Type 3' WA terrific value! Hiah impedance mike

3 LENS "IRR[’ MICROSCOPE SAVT-IKFESTII?JEIZQIAN with —55 db output level. Dompact,

Complete modern, slim_styling. Contais W.E.
{00X-200X- B 253A magnetic head and UTC ouncer.
300X Brand new —ecovers en- ‘$ 3} With 2 Silver plastic casino with detachable

Precision built for| tirc VHF spectrum. It
accuracy ond long lasting service.| is an exact duplicate of
Triple position turret holds 3 thousands now in use in

. many chassis _including PA-23..
achromatic color-corrected objec-| (he Sylvania 510 and 520

tives for magnjfication of 100X,} series. Has 7” long con- PRECISION DRAFTING SET
200X ' centric shafts. Excelient gain, noue factor. hmnage and
ond Joo.x powerHeavy b‘".' LF. rejection. For 40 me [F systems. Cemplete with 11 Pieces—Fitted Falt-Lined Case
and stand--inclines through 90°. . Made In Germany, of heavy brass. nickel
, 6BC5 and 6x8 tubes and shields. Shpg. Wi, 1 lhs, Worth
Dual knob focusing by rack and| 3 times the uriece! ’,'“;;"5.")5’c‘;:‘.ﬂ.’q"fsdw.u'ansxe;"cw:ﬁé x;:r.v
pinion. Adjustable plono sub-stage | TL.24—In lots of 3 each... 4'45 ;oum(s and lengthening bar. 5's” Di-
mirror. High-grode microoptics Singly each... 4.95 | vider, three 3% sidewheel bow dlvnders
with needle nmnt. pen point and pencit

OF g / desk stand. Lightweight —aonly 11
Tubes = ounces. Complete with G ft. cable.

Net 3.95

used throughout! Complete with ”
I ] DUAL STYLUS — TRIPLE PLAY B v Tl s et easy
ides, . Wt 4, b ! lit th
pah Shee w4 3 DIAMOND and s o BxcEotiandyy veraatie set
Fo_ NET 1.45 SAPPH'RE Your money hack-—-cl this set is not
% th ¢ r price!
HIGH FIDELITY : III.!.IST—!HI A Nt 215 b
A KIT i 8 $3+:60C
MPLIFIER ; Replacement for All G.E. GERMA RM KNIFE

10 WATT — BUILT-IN § \ RPX-050 Triple-Ploy Cartridges! <. First Tlme At Under $8

PREAMPLIFIER For o Stock No. PK-29 . Net 11.95 % e > \f[ade in Solingen. “q{'lal Gennm\I

G.E. Reluctance Cariridge 14 iz of super fine steel. harp enougl
FREQUENCY RESPONSE: 20-20,000 CYCLES| 30 POWER TELESCOPE

to shave with! PFinest all ’‘round
N —

sporting AID made! Ineludes =,
23;7 saher type blade, 13 utility
hlade, standard screw driver, 1'hil-
lips serew drivar, 37 compound
tonthed saw blade yeamer-punch-
awl blade. can opener, and bottle

Designed for installations where high aualily reproduc-
|lonl is xlequu-cdf Elwumwl wixe cgmrols far basIs and
treble. Inverse feedback clreult. Specifications: IYower ' metal— trimmed !
Output 10 watts or 32 db less than 3% distortion, Fre- o \?’elnhs only 8 ounces! ' LDy chrnma immed
quency Response: 20 to 20,000 cps = 1 db, Tone Control: Precision  machined  body. Hand  mround. lird

praduces maxImum bass boost of + 8 db at 100 eps. coated, achrematic lenses. Nharp, elear, brilliant opezer. Withstands the roughest
Treb]c Control produces maximum treble boest + 10 db images In the Rame manner as tine hlm.(-ular\ Used. 3 95 treatment. Shpg. Wt. 1 Ih.
at 10,000 eyeles, Hum: —70 db below rated output. Tube in hunting—sports—vacationing. = For lonk distance F-61. .Net 3.95
Complement: 1-6SCT. 1-6SL7, 2-6V6GT, 1-3Y3GT. Srpiosenur o iy uhgc'h J"l;“ﬂf“ “0““"
Power Consumption 70 watts 110-120 volts 60 cycles, ghly polished plated tubes for smcoth. easy 8- UNDER
Shpg. Wt. 15 Ibs. Complete with 3D diagrams and Ing focusing. Collanses to 77—-extends to 1116”. REGAL UNIVERSAL
instructions. Not a cheuply “made toy telescope. But une of This universal mounting
Lafayette’'s finest optleal -bargains. As always you aute radio tits under the
KT.23—Complete with tubes Net 19.95 must be satisfied—or relurn for immediate refund. dash of most cars and

Shpg 1 1
TWIN LENS IMPORTED CAMERAS F.59 et 7.50
2Ys x 2Ya NEGATIVES NEVER BEFORE AT THIS PRICE

With F3.5 Coated Lens IMPORTED DIRECT

trucks. Has a 4 tube plus
rectifier cireuit using

ane each 6B6. 6BAS,

6ATH, 6485 and G6XJ.

This superhet cireuil h

fine sensitlvity and very A

low batters drain. Complete with very high s.nin fer-

A 69 50 4 y - rite antenna, double tuned antenna eoil 3nd Alwico v

6 : VALUE PRISM COATED P\i ﬂspe{:;er Qutstanding pet!urmance Far 6V
only at Lafayette LENSES operation. Size 5%”Wx8%4”Dxi”H. § . Wt 11 1bs.

Stock No. BINOCULARS L-583. . ... ... —— Net 24.95

F-32
Shpg. Wt. 7 los. @ ALL-METAL CONSTRUCTION 4 100 Sixth Ave.

Pe INDIVIDUAL FOCUS €42 E.Fordham Rd

® Built.in Flash Synchronization 1 © COMPLETE WITH LEATHER
® Fingertip Focusing
® Sportsfinder L CASE & STRAPS . MN.J. | 24CentralAve.
: %i‘;ﬁ";’“;‘s‘::u 'P'“e‘e/nzt‘?gns"“ F-15, 7 X35 with case ..o Net 22.50 PLAINFIELD,N.J. | 139 West 2nd St.
o HCREnS F-103, 7 x 50 with case......... Net 24.95 = 7
Match a -
Ml R R e £-104, 12 x 50 with case.... Net 32,50 per=myW  BOSTON,MASS. | 120 Federal St.
® Accents 120 Roll Film with order, Add 10%, Fed. Tax Include postage with order.
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The new Gernshack Library

helps you learn more—earn more!
i

The Oscilloscope—No. 52.

A practical book that gives
you full details on how to
use the scope for more ef-
ficient TV, radio or audio-
high fidelity  servicing.
You'll hbe amazed at all
the new scope applications
this book opens for you.
192 pages. Fully illus-
trated. $2.25

TV Repair Techniques—
No. 50.

Top technician-writers tell
how to recognize, find and
correct quickly, the tricky
TV  servicing problems
which stump even the ex-
perts. A few minutes read-
ing this book can save you
hours of servicing time.
128 Pages. Over 100 Illus-
trations. $1.50

Jechuiqnes

Transistors—theory and
practice—No. 51.

Rufus P. Turner 1alks
transistors from the view-
point of the practical man.
Transistor applications in

plete guide to the char-
acteristics of commercial
transistors. 144 Pages. 135
Illustrations. $2.00

Radio & TV Test Instruments
—No. 49.

How to build just ahout
every instrument required
for modern TV-radio serv-
icing. Plus chapters on
constructing a practical
servicing bench and carry-
ing case. 128 Pages. Over
100 Illustrations. $1.50

High-Fidelity—Design,
Construction, Measurements—
No. 48.

An audio man’s audio
book. How to get top per-
formance from a high-
fidelity system. New 3-way
approach. 21 top audio
men wrote this hook. 128
Pages. Over 100 IHustra-
tions. $1.50

Radio & TV Hints—No. 47,

Offers over 300 sure-fire
hints, gimmicks, and short
cuts on radio, TV and
audio. Gathered from the
hard-earned experience of
experts. Grouped in seven
sections. 112 Pages. 132
Hliustrations. $1.00

Television Technotes—
No. 46.

Cut routine trouble shoot-
ing to the bone in TV serv-
icing. Here are the symp-
toms, causes and cures of
over 600 troubles which
occur in scores of sets
made by leading manufac-
turers. 128 Pages. $1.50

Basic Radio Course——
No. 44.

John T. Frye’s classic on
fundamentals! For the
practical man who wants
to learn theory. Covers
everything from Ohm’s
Law to advanced servicing
in a style which makes
learning fun. 176 Pages.
Cloth cover. $2.25

5 CLASSICS ON RADIO
AND AUDIO

Radio Tube Fundamentals—No, 45
Theory of receiving tubes from
the technician's viewpoint. $1.00
Model Control By Radio—No. 43
Theory and practical construction
for beginner and expert. $1.00
High-Fidelity Techniques—No. 42
A common-sense guide to getting
the most out of your equipment. $1.00
Public-Address Guide—No. 41
Shows you how to make extra
money in profitable PA work. 75¢

Practical Disc Recording—No. 39

From the publishers of
RADIO-ELECTRONICS

GERNSBACK PUBLICATIONS, INC., Dept. 124
25 West Broadway
New York 7, N.Y.

Enclosed is my remittance of $..

Please send me the following books postpaid.

047 [J4 [J49 550 [151 152

(Please print clearly)

well-known circuits! Com- |

ANNUAL [INDEX {Continued)

Yoltmeter
Audio Microvoltmeter (REC) Aug 109
Supersensitive* Aug 41
Transistorized D.c.* (Turner) Dec 54
Y.tv.m.'s
Antenna Tuning* Nov 127
TV Servicing (Middleton) May 47
Voltage Breakdown Tester* (REC) Apr (10
Wave~S?1apIn Device (Berkshire
Labmarker)t Oct 34
Wow & Flutter Metert Sep 46
THEORY & ENGINEERING
Amplifiers, Dielectric (Fink) Feb 92
Amplifiers, Magnetic A.f, Mar 126

Flip-Flop, 3-Stafe (REC) ay 134
Frequency Measuring Method {Appleby) Sep 48
Load? What Is Optimum (Crowhurst) Mar 38

Multivibrators (Bukstein) May 84
Parallel Resistors & Series Capacitors
(Crowhurst) Feb 66
Power From Sun (RM) Jun 3
Space Sound {Klein system) Aug 49
Transistors from N to P (Cooper) Jul 77
Tracking, Improved (Erb) Feb 84
Univibrators & Flip-Flops (Bukstein) Oct 50
TRANSISTORS
Amplifiers
Preamp, Low-Noise* (Turner) Aug 44
Smallest {Wallace) Feb 95
Two-Way (Pat) Sep 117
Bias Circuit {Pat}) Nov 119
Checker, Junction* (Bohr) Aug 30
Code-Practice Oscillator* (Cleland) Mar 78
Commercial Killer, Transistorized* (Reed) Jul 93
Demonstration Circuits* (Bohr) Dec 45
Dot Maker* Aug 86
Follower (Pat) Mav |14
Four-Terminal (Rhita) Sep 108
Geiger Counter* (Sokal & Resnick) Jul 82
Headphone, Electronic* (Irwin & Queen) Nov 56
Keying Monitor* (Queen) Jan 124
Layout Board* (Steen) Mar 96
Microphone (RM) May b
Phono Oscillator* (Bohr) May 74
Phofofransis?ordMileaf) Nov 9%
Rate-Grown (RM) Nov. &
Regenerative Receiver* (Bohr) Apr 71|
Receiver* (Grace) Aug 84
Signal Generators, Oscillators
A.f. Miniature* (Queen) alg 38
AM Test* (Bohr) Sep 52
High-Frequency (Queen) Aug 87
1.f.-R.f. (Queen) May 92
Noise Generator (Queen) Jul 85
Overtone Generator* {Queen) Dec 59
Sawtooth, Controlled (Pat) Jun 98
Subharmonic {Queen) Apr 97
Signaling (Pat) May |14
Surface-Barrier (RM) Feb 8
Theory, from N to P (Cooper) Jul 77
Thimble-Size (RM) Jan 10
Tiny (RM Sep 8
Trigger (Pat) Jan 16l
Trigger (Pat) Mar 128
Voltmeter, D.c. (Turner) Dec 54
Wrist-Radio Mar 82
What's New in (Queen) Jun 75
U.hf, (RM) Nov 12
Ukulele, Transistorized* (Herzog) Feb 30
Transmitter—Jim Creek Valley (RM) Jan [}

TUBES & TRANSISTORS—Jan, 150; Feb, 117: Mar,
119; May, 104; Jun, 94; Jul. 98; Aug, 92; Sep, 124;
Oct, 119; Nov, 110; Dec 132

w
Wire-Tester* (REC) Feb 124

X
X-Ray Tube, Smallest Mar 106

KEY TO SYMBOLS & ABBREYIATIONS
*Construction Articles

tSection of a full length article

Clinic Television Clinic

QB - Question Box
REC Radio-Electronic Circuits
RM Radio Month
Tle) == Try This One

Items as marked above appeared monthly. Reqular
departments not indexed are Radic Business, With
the Technician, New Devices, Technotes, People,
Electronic Literature, Book Reviews. in most entries
the author's name is included.

CORRECTION

There is an error in the diagram of
the portable receiver in the article “A
More Compact Battery Portable” on
page 90 of the September issue. The
15,000- and 120,000-ohm resistors in the
last two audio stages should return to
the negative side of the 4.5-volt battery

Theory and practical techniques. el ’ ' :
Full chapter on each component. 75¢ —not the positive side as in the dia-

gram.

'
|
|
|
|
|
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technical

Literqture

REPLACEMENT GUIDE

An 8-page bulletin “TV Replacement
Transformer Popularity Tables,” No.
469, lists 100 major set manufacturers
and replacements for their components.
These manufacturers produce over 90%
of the sets listed in the Stancor TV
Guide.

Chicago Standard Transformer Corp.,
Standard Division, Addison and Elston,

Chicago 18, 1ll.; or any Stancor dis-

tributor,

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate iden-
tification, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

MINIATURE CONNECTORS

Bulletin SR-KM1 on miniature con-
nectors gives in 4 pages test data on
thermal shock, humidity, corrosion, con-
tact resistance, insulation resistance,
vibration, physical shock, durability,
air leakage, moisture resistance, im-
mersion, high temperature, arcing re-
sistance, dielectric strength, and other
pertinent information.

Cannon Electic Co., 8209 Humboldt
St., Los Angeles 81, Calif.

Hi1-FI CABINETS

A 20-page colorful catalog on the
Cabinart line of high-fidelity equipment
cabinets, speaker enclosures and kits
embodies all the pertinent informa-
tion relating to cabinet design. All of
the Cabinart models are fully illus-
trated to define clearly the period and
styling. Individual specifications and
spot illustrations highlight each cabi-
net’s layout and equipment require-
ments. Many ways to mix and match
the models to fit any interior require-
ments are explained.

G & H Wood Products Co., 75 No.
11th St., Brooklyn 11, N. Y.; or local
parts distributors.

CAPACITORS
A 24-page capacitor catalog is put
out by Pyramid Electric Co. Electro-
lytic, paper, oil-paper and metallized-
paper capacitors are described. The
catalog is well illustrated with photos.
Pyramid Electric distributors.

DECEMBER, 1954

B Model s8
-speed, 2-pole motor

Model DSS
3-speed, 4-pale motor

The ONE Source
for EVERY .,
Phonomotor Need! ,

Model DR
2-speed, ‘4-Pole motor

First choice of America’s
Leading Manufacturers

Any speed, any tvpe ~— no matter what your
phonomotor requirements may be, you'll always be
right if you follow the lead of America’s foremost
manufacturers and choose from the GI “Smooth
Power” line.

Specified as original equipment for many years
on the finest recording and plav-back devices, GI
motors have built up an unmatched record of trou-
ble-free performance and dependability.

When you need phonomotors . . . any speed, any
type . . . remember that the greatest names in the
industry rest their reputations on “Smooth Power”
quality . . . remember to “Specify GI”

Write today for quantity-price quotations
and specifications.

=" Model LC
Single speed, 2-pole
motor

Model RM4
Single speed, 4-pole
motor

GI Phonomotors for: FPortable Phonos® Tape
Recorders ® Record Changers ® Hi-Fi Units
® Combinations ® Replacement

4-pole motor for
tape recorders

DEPARTMENT ME e

OVER 97,000 TECHNICIANS HAVE LEARNED
HOW TO GET THE MOST OUT OF E for AM
BASIC TEST EQUIPMENT vy FM-TV

ELYR!A, QHIO

| ‘Servicing by Signal Substitution’ /,*s

A BEST SELLER FOR OVER 13 YEARS!
{NEW, UP.TO-DATE, 14th EDITION)

The Modern, Simplified, Dymamic Approach to
all Receiver Adjustment & Alignment Problems

§ ONLY 40¢

5 % 103 poges.
P10 {rvaluable

/ ”b””l”lﬂll information

4 that will help

§ ycu redouble

th2 value of

yeur basic test

ecuipmeat,

Signaf

% Nothing complicated to learn

W No extra equipment to purchase

% Universal , . . non-obsolescent

Y Employs only Basic Tesy Instruments

Ask for “S.8.5.” at your lecal Radio
Parts jobber or remit 40¢ n small
stamps or coin directly to Jactory.

e s,

ooy
Piiaalt
Ty gy gy
e

PRECISION APPARATUS CCMPANY. INC.

70-31 84th STREET, GLENJALE 27, L ., N. Y.

1M
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OPPORTUNITY ADLETS

Rates—45¢ per word (including name,
address and initials). Minimum ad 10 words.
Cash must accompany all ads except those
placed by accredited agencies. Discount,
10% for 12 consecutive issues. Misleading
or objectionable ads not accepted. Copy for
Feb. issue must reach us before Dec. 15,
1954.
Radio-Electronics

25 W. Broadway, New York 7, N. Y.

TOI’ DOLLALI paid for ART-138, dvnamoters,
racks and all other component parts. Write:
Company, 4109 Burbank Blvd.,

parts
Harjo Sales
Burbank. Calif.

ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING equipment repaired. Write for free catalogue
on new and used instruments at a savings. Hazelton In-
strument Co., 128 Liberty Street, New York, N. Y,

HEFFNER’S NOTES. $1.00 per copy. Write to Edward
K. Heftner, 3648 E. Walnut Ave., Pomona, Calif.

TELEVISION SETS $18.95 up. Jones TV, 1115 Rambler,
Pottstown, Pa.

SPEAKER REPAIRS ON ALL MAKES. 8” & 12" HI-FI
speakers for sale. Ainprite Speaker Service, 70 Vesey St.,
New York 7, N.Y,.

TEST EOUIPMENT REPAIR—Kit construction. Free in-
formarion. Bigelow Electronics, I’ioneer Road, Beulah.
Michigan. N

SPEAKER RECONING: Guaranteed workmanslup C&M
Recone Co., 255 Tioga St., Tlemon 9. N.

PRINTED CIRCUITS made to order.
Trucksvilie, RD, Penna.

James Devlin,

RADIO DIAGRAMS $1.00. Television $2.00. Give make
model. Diagram Service, 672-RE, Ilamord 1, Conn
CUSTOM RBUILDING AND CALIBRATIO\I OF STAND-
ard kit test equipment. Heath, Eico, ete. Write for price
list C Duval, Linlier, Va. Beach, Va.

I\OW AT LAST. A pocket F-M radio self-contained tunes
87.5 to 108.5 MC. plans $£1.00 and self-addressed envelobe.
6000 mile range subminjature set 535 ke ro 18 meters
plans 50c and self-addressed envelope. Beuinuners hroad-
cast kit with submiiniature tube, less batteries and phone.
$5.95 postpaid. U.S. Only. 25% deposit on all C.O.

646 N. Fair Oaks

orders. Ekeradio, Ave., Tasadena.

California.

BUILD YOUR OWN ELECTRONIC ORGAN.
Circuit 25¢. Jim Kirk. W6JKX, 1552 Churech
San Francisco 14, Calif.

Sample
Street,

WANTED AN/APR-4, other “APR.”, ’*I'S-”, “IE-",
ARC-1, ARC-3, ART-13, BC-348. etc. Microwave Eqmp-
ment, I‘venthlnn Surplus. Special tubes. Tec Manuals,
Lah Quality Faulpment, Meters. Fast Action, Fair Treat-
gxem Top Dollar! Littell, Fairhills Box 26, Dayton 9,
hio.

MATHEMATICS SERVICE,
tions, computations.
Reasonable rates.
lando, Fla.

problems solved. ecalcula-
Xlectronics. physics, mathematies.
Mathematies Service, Box 6671, Or-

SPEAKER RECONING: 23 years experience. Michigan
%pez]ni{er Reconing Service, 930 Metropolis, Marine City,
Michigan,

Power Transformers Rebuilt: all makes, Victor R32—
$12.95. Ited Arrow Radio, 924 Metropolis, Marine City,
Michigan.

25-50% DISCOUNT. guaranteed Factory Tresh LP ree-

ords: 69¢ and up; pre-recorded tapes. Send 20c for
catalogue. SOUTHWEST RECORDS, 4710 Caroline,
Houston 4, Texas.

HI FI BARGAINS COLLARO 3-532 INTERMIX 43
Spindle-dual ceramic cartridge-mounting board—$36.95
I'REPAID. CRESCENT TRIOMATIC-dual cartridge-
automatic shut-off-Mounting board $24.95 T'RETAID.
LOW PRICLES—Cartridges, tuners, etc. WRITE TODAY.
FIDELITY UNLIMITED, 63-03 39 Ave., Woodside, N.Y.

TUBES—TV, RADIO, TRA\S\IITII\G AND QI‘I‘(‘IAL
PURI’OSE TYPES BOUGHT, AND
CITIANGED. §end detallx to B. N. Gensler W2LNI. 136
Liberty, N. Y.

TEST LQUIPMENT REPAIRED—New modern lab
equipped to handle all makes and types of meters and
testers. Tree estimates. Catalogue awullahle General
Electronic Dist. Co., 100 Park Place, N.Y. 7, .

TELEVISION RECEIVERS $30 UP. W4API, 1420 South
Randolph, Arlington 4, Virginia.

CODE PRACTICE ELECTRONIC OSCILLATORS, new,
guaranteed 3$4.00. Keys $2.00 Postpaid. Details free.
C. Stout, 2241 E. Broadway, Muskegon. Michigan.

TV Trade-In _Sets. Phileco—Emerson—GE-Admiral—
Motorola - Tele-King—Others. Tist Available. 10"—$17,
12" to 177—§20 up. Washtek Service, 1501 Boston Road,
Bronx, N.Y. DA 3-9281.

TV FM ANTENNAS. ALL TYPES INCLUDING UHF.
Mounts, accessories. Lowest Prices. Wholesate Supply Co.,
Lunenburg 2, Mass.

PUT THE HlGH IN
HIGH FIDELITY!

‘Whether you specialize in
high fidelity service, custom
building or simply want to
build a top-noteh outfit for
yourself, this big 512-page
book will guide you every
step of the way.

Helps you get better re-
sults at less cost. Shows
what to do . . . what mis-
takes to avoid. Gives you a
full understanding of the
many different methods, cir-
cuits, designs, equipment,
components and other sub-
jects that are debated when-
ever hi-fi fans get together.

A COMPLETE GUIDE
TO BETTER RESULTS
Written by one of the

High
Fidelity Techniques
by John H. Newitt

nation’s leading experts,
sa;l‘she q:uu;l:(ye th‘a: High Fidelity Techniques is
K in ch complete, authentic and easy
guesswork In choos- ¢, ;derstand. From begin-
ing, building and 5,0 10 end, it is chock full
servicing hi-fl ¢ how-to-do-it tips, service
equipment, hints, custom-building ideas
512 pages and data, charts and dia-
203 pictures grams of the most helpful
Price $7.50 sort.

10-DAY FREE EXAMINATION!

-------------"

I Dept. RE-124, RINEHART & CO., INC.
232 Madison Ave., New York 16, N. v. |
§ send HIGH FIDELITY TECHNIQUES for 10-day I
FREE EXAMINATION, If | like book, | will
I then promptly send $7.50 (plus a few cents post-

age) in full payment. Otherwise, | will return I
I book postpaid and owe you nothing!

YK S e e e e — I
I Address I
I City, Zone,

oUrsSIDrE U.8.: $£8.00 I
I vrder only. Jloueu hr:cl» 1/ hool; i3 :el:nued in

1 days. I
a
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|

[ -T: ' 4 s a4
3 TODAY! TVY accessories I‘:Q"cml::::

da ¢ ELECTRONICS MFG. CORP
ROAD LYNBROOK, N Y

Yours
576 WEST MERRICK ROAD

D T R T TR YR T

— catalogs,
dats sheets, crc.
for the osking!

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changes dull eye-straining black and white Pictures
into beautiful color tones. Seconds to attach. No tools
used. Helps elnmlnate glare and snow in (rmge areas.

Order direct. Send $1 for screen size up to 167, $1.25
size 17", $1.50 size 20", $2 size 21", $2.50 slze 247,
$3 size 27' We pay POs'age except on €.0.p. Orders

Satisfaction guaranteed.

Inquiries from dealers also
welcomed.

Zingo Products, Johnstown 13, New York

BUY AND USE

CHRISTMAS SEALS

TUBERCULOSIS

WwWWwWWw.americanradiohistorv.com

TECHNICAL LITERATURE

AUDIO EQUIPMENT

An 8-page catalog, No. 54A gives de-
scriptions, specifications, performance,
and replacement data on pickup car-
tridges. Also described are converters,
boosters, recording heads, phonograph
pickups, microphones, stands and micro-
phone cartridges.

The Astatic Corp., Conneaut, Ohio.

{Continued)

1955 CATALOG

Allied’s 1955 catalog No. 140 contains
308 pages and lists over 25,000 items.
Among the products described are the
latest high-fidelity components, tele-
vision chassis, professional and home
recording equipment, amateur receivers,
transmitters and other gear, and in-
dustrial v.h.f. radio and radiotelephone
equipment.

Allied Radio Corp., 100 No. Western
Avwe., Chicago 80, Ill.

STEPPING RELAYS

Booklet P-84 (12 pages) contains il-
lustrations, dimensional drawings, tech-
nical chart data and general informa-
tion on 12 new steppers, including
midget, high-speed, vibration-resistant
and interlock types for add-subtract,
continuous rotation, electrical reset and
other applications.

Guardian Electric Manufacturing
Co., 1621 W. Walnut St., Chicago 12,
Il

DATA SHEETS

Five data sheets, 1801 to 1805, give
detailed descriptions on industrial re-
lays, inspection, servicing and main-
tenance. Dimensional drawings, wiring
diagrams and specifications are pro-
vided for plug-mounted classes A, B,
F, S and Z relays.

Avutomatic Electric Sales Corp., 1033
W. Van Buren St., Chicago 7, Ill.

DELAY LINES
No. 54, a 12-page brochure, gives
illustrations, descriptions and technical
data covering the lumped constant, dis-
tributed constant and ultrasonic delay
lines. Also of special interest is a de-
scription of the test procedure used by
the company as part of their strict
quality control. Design, engineering and
manufacturing facilities are described.
Richard D. Brew and Co., Inc., Air-

port Road, Concord, N. H.

TEST EQUIPMENT

Hickok’s 4-page brochure describes
a TV color-bar generator, white-dot
generator, b5-inch oscilloscope, sweep-
alignment generator, oscilloscopes and
tube testers.

Hickok Electrical Instrument Co.,
10519 Dupont Awve., Cleveland 8, Ohio.

RADIO SHACK CATALOG

Radio Shack’s 1955 224-page catalog
lists and illustrates 30,000 radio, TV
and electronic products. It includes a
manufacturers’ index on the front cover,
an 18-category thumb index and a
product index.

Radio Shack Corp., 167 Washington
St., Boston 8, Muss. END

RADIO-ELECTRONICS
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RADIO SCHOOL DIRECTORY

GET INTO

7
ELECTRONICS

You can enter this uncrowded. inter-
esting field. Defense expansion. new
developments demuand trained special-
ists. Study all phases tadio & elec-
tronics theory and practige: TV; FM;
broadcasting; servicing; aviation, ma-
rine, police radio. 18-month course.
/ Graduates in demand by major com-

panies. H.S. or equlvalent required.
Begin Jan., March, June, Sept. Cam-
pus life. Write for catalog.

L' VALPARAISO TECHNICAL INSTITUTE
D

ept. C Valparaiso, ind.

TV REPAIRMEN
EARN TOP MONEY!

IN JUST 12 MONTHS, COM-
PLETE TV SERVICE TRAINING,

s INCLUDING COLOR TV. S*reqm-
lined course gives you all essentials for a good job
as service technician. Graduates in great demand;
jobs are plentiful in this growing field. Cther elec-
tronic courses in radio operation and maintenance.
Day or evening classes. Cpportunity for employment
in local indusiry. Approved for Korean veterans.

Write for Catalog 111 Today

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Washington, Indianapolis 4, Ind.

mmm ELEVISI|ONgumy

PREPARE FOR A GOOD JOB!

BROADCAST ENGINEER
ELECTRONICS
RADIO SERVICING

Television Servicing 4]

(Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

LEARN TV AT HOME

Here is your oppartunity to learn TV servicing at
home . . . a simple 14.week course written so you
can understand it, priced so you can afford it.

This well-established, rcp.{table TV and electronics
school will send you complete lessons, tests and give
you individual consultation, by correspondence.

The complete course costs only $25.00. This is a
limited offer so write today for information to:

VIDEO SPECIALTIES, INC., Dept. 616A
4508 E. Firestone Blvd., Scuth Gate, Calif.

Get your FCC commercial operator
license quickly

We specialize in rapid and thorough preparation for
FCC examinations. Correspondence or resident train-
ing. Results guaranteed. Write for free hooklet..

GRANTHAM School of Electronics
Dept. 101-C, 6064 Hollywood Blvd.,
Hollywood 28, Calif.

(Phone HO 2-1411)

RCA INSTITUTES, INC.

A service of Radio Corporation of America
350 West 4th St., New York 14, N. Y.

OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS
Approved for Veterans
Write Dept. RE-54 for Catalog

DECEMBER, 1954

MORE JOBS

than graduates

Demand for our engineering
graduates exceeds supply. Effective place-
ment. Study in this world-famed college estab-
lished 1884. Quarters start January, March,
June, September. Approved for Forean Vets.

Bach. Sc. degree in 27 months
Complete Radio Eng. courses . .. TV, UHF and
FM. Also Mech.,, Civil, Elec., Chem., Aero. and
Adm. Eng.; Bus. Adm., Acct. Small classes. Well-
equipped labs. Modest costs. Prep. courses. Write

ﬂ" Jean McCarthy, Director of Admisgions,
)2y for Catalog and Campus View Book.

TRI-STATE COLLEGE

M. 24124 College Avenue, Angola, Indiana

RIAD |V S1ERS] HONTHS
* DEGREE in £

Intensive, specialized course including strong basis in
mathematies and electrical engineering, advanced radio
theory and design, television. Modern lab. Low tuition,
Self-help opportunities. Also B.S. degree in 27 months
in Aeronautical, Chemical, Civil, Electrical, and
Mechanical Engineering. G.I. Gov’t spproved. Enter |
December, March, June, September. Catalog. |

INDIANA TECHNICAL COLLEGE
1512 E. Washington Blvd., Fort Wayne 2, Indiana

ety :55%

Be a ''key’” man. Learn how to send and

receive messages In code by tele h
and radio. Commerce needs thousan%‘?%l
men for jobs. Good Ppay, adventure, in.
teresting work. Learn ai bome gqulckly
tih‘;ough famous Candler System. Qual.

for Amateur or Commercial LI-
cense. Write for FREE BOOK.
CANDLER SYSTEM CO.

Dept.3-0,Boxd28,Denverl,Colo,,U.S. A,

EARN MORE MONEY—

BE A PROFESSIONAL

TELEVISION

"SERVICE

GET DOWN-.TO-EARTH
PRACTICAL TV TRAINING
WITH WTI EXPERTS FOR
THE TOP PAYING $5,000-
$10,000 PER YEAR JOBS.

UHF—COLOR—VHF
Master the latest, up-to- SEND FOR
the-minute TV and Color FREE
TV developments QUICKLY.  Bonk Tooav!

WESTERN TV offers real experience on live equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practical time under expert instructors. Graduates are
in big demand because they have the ‘‘field expe-
rience’ necessary for immediate ‘‘bench® or super-
visory positions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF). WTI men win fast
promotion ...can demand better pay...develop
highly profitable businesses of their own with the
latest and most PRACTICAL PERSONALIZED TRAINING
BEKIND THEM. You concentrate all your time on being
a3 PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOU
CAN EARN WHILE YOU LEARN. Special Firance Plan,
APPROVED FOR VETERANS. Find out how you can get
into the TOP PAY GROUP — Send for this factpacked
book NOW!

WESTERN America's Lleading
TELEVISION Television
INSTITUTE Servicing Szhoo!

i Western Television Institute Dept. E-124
| 341 w. 18th St., Los Angeles 15, Calif.
Without obligation, please send FREE fuily Illustrated|

Ibooklet. (No salesman will call.) |
| NAME == 5 AGE—— |
I abbress |

CITY. ZONE__STATE.

R e = p——

wwWw americanradiohistorv com

Become an

JTRICAL ENGIN

. Majorin Electronics or Power
@ BS Degree in 36 months
Prepare now for a career
as an electrical engineer or
engineering technician — and take
advantage of the many opportuni-
ties in these expanding fields.

You can save a year by optional
year 'round study. Previous military,
academic, or practical training may
be evaluated for advanced credit.

Enter Radio and Television
— courses 12 to 18 months

You can be a radio technician in 12
months. In an additional 6-months you
can become a radio-television techni-
cian with Associate in Applied Science
degree. Color television instruction is
included in this program.

These technician courses may form
the first third of the program leading
to a degree in Electrical Engineering.
Twenty-one subjects in electronics,
electronic engineering and electronic
design are included in these courses.

Courses also offered: radio-televi-
sion service (12 mos.); electrical serv-
ice (6 mos.); general preparatory
(3 mos.).

Terms — January, April, July, September

Faculty of specialists. 50,000 former stu-
dents—annual enrolment from 48 states,
23 foreign countries. Non-profit insti-
tution. 51st year. Courses approved for
veterans. Residence courses only.
MS-6A

N
MILWAUKEE
SCHOOL OF ENGINEERING

-------------------------—‘
MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-1254, 1025 N. Milwaukee Street
Milwaukee I, Wisconsin
Send FREE illustrated booklets

{O Career in Electrical Engineering.
O Career in Radio-Television.

I am interested in

Name. T

Address B —_—

(Chtyam—— Zone State.

If veteran. indicate date of discharge_
L R B R L B 0 0 B B B B N N B _J |

T T T T L
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£
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QUA

ONE YEAR

TUBE GUARANTEE

Ity

\‘\\ TOP

A WORD TO THE WISE:

Junk is NEVER

“JUNK is the MOST EXPENSIVE Thing You

a Bargain. . Price alone is not enough . . .,

Can Buy!”

a REAL Bargain is a combination of

Price AND Quality: LOW Price and HIGH Quality! On the bosis of QUALITY and DEPENDABILITY,

Electron Tube
Type Price

99

B3 /VRSO 95
C3/VR105 .98
D3 'VR150.89

4

every
for $25.00 or

morel ) |

Wholesalers offer the LOWEST TUBE PRICES on the market today!

We want your business now, of course. We also want it for the future. That's why we
make absolutely certain that every tube shipped has first been carefully tested in our
laboratories, for optimum performance. And we guarantee every ELECTRON Tube, NOT

for THREE Months—NOT for SIX Months—but for ONE FULL YEAR!

As Tube Specialists for many years, we carry one of the Largest Tube Stocks in the
whole wide world—more than 3000 different types—Receiving, Transmitting, Special
Purpose—all in ock in substantial quantities, for IMMEDIATE DELIVERY. All ELEC-
TRON Tubes -nd-v-dually boxed in handsome three-color cartons. !

Type Price Type Price
12AY7 .89
12BAG .49 |

..... 12BA7 .59
9 12BD6 .49 |

| 12BES .39

12BH7 .59

128Y7

§ .' [ . oS S
. 2K7 .. -
2Q76T. 59
H 2s¢c7 .. |
T 2 Dolas |
Our new poticy brings you
greater tube savings than you thought possible!
As a GOODWILL offering, we are giving, each
month, a number of popular tube types (listed
ex(r bold) AT PRICES BELOW OUR O - |
€OS’ Look for these terrific offers of .
types each month, in industry-wide publi

6
.32
a0
59 |
‘a9

V66T 4'l

EXPORT INOUIRIES INVITED!

New Complete Listing—Send For Free Copy!

35C5

|35|.661 37

6BO7A 72

WHOLESALERS,INC.

o Phone: BArclay 7-7616 |

ELECTRON
140 DUANE STREET » NEW YORK 13, N. Y,

Type Price

11723

CATHODE RAY
SBPI 3.98

16HP4A 18 95

16DP4 ..18.95

259,
deposit with
order. Prices
subject to
change with-
out notice.
AII prlces
.0.B. our
;varehouse,

LISTED

When answering advertisements please mention

RADIO-ELECTRONICS

YO

IN A

No.,

XCEL

YOUR FAVORITE NUT DRIVERS

(Formerly Park Metalware Co., Inc.)

nor?

U ASKED FOR 'EM—HERE THEY ARE!

B%,XT' CARRY-ALL KIT|

The same 7 most-used nut drivers as
in the popular No. 127 Lockable Wall
Kit (left)—but in this kit you can

for every call—and a No. 127 on the
wall! Ask your supplier or write us.

127 Lockable
wall Kit

ITE, INCORPORATED

Onig™

Fon

LOOK TO

Dept. J
Orchard Park, N.Y.

144

take with you! 3/16" thru %", all Nu”,"'oziie.-

handles color-coded to size. You'll Kit For

save plenty of time with a No. 77 FBoe"c'(‘:a‘IJlrs
p

ality
XCELITE!

www americanradiohistorv com

RCA RECEIVING TUBE MANUAL
(RC-17) Tube Division, RCA, Harrison,

N. J. 5% x 8Y, 320 pages. 60 cents.

A revised edition of an old standby,
the RC-17 provides basic technical data
on more than 500 “entertainment type”
electron tubes used in radio, TV, and
sound equipment.

The manual features 67 new tube
types, including the RCA tricolor kine-
scope. Technical information for the
536 tubes contained in the book is sup-
plemented by outline drawings, socket
diagrams, and characteristics curves.

The book also contains new hi-fi am-
plifier ecircuits, including a bass and
treble tone-control stage, a low-distor-
tion input stage, a 2-stage input ampli-
fier with cathode-follower output, and
a preamplifier stage.

Other features include: an expanded
receiving tube classification chart in
which tubes are classified by function
as well as by tube number; a kinescope
characteristics chart that indexes basic
picture-tube data, including socket in-
formation and phosphor curves; a ref-
erence listing of most important obso-
lete tube types, and revised and ex-
panded text material.—JK

AMECO AMATEUR RADIO THEORY
COURSE. American Electronic Co.,
1203-05 Bryant Ave., New York 59, N.Y.
6 x 8 inches, 295 pages. $3.95.

This is a radio communications course
designed for those preparing to take
FCC amateur license examinations.
It discusses the written-examination re-
quirements for the novice, technician,
general, conditional, and advanced
classes of licenses.

The book is divided into three sec-
tions: The first covers introductory
theory and d.c. and a.c. circuits; the
second, vacumm tubes, audio amplifiers,
microphones, and loudspeakers; the
third, transmitters, receivers, antennas,
and FCC rules and regulations.

Each section is divided into several
lessons, with questions at the end of
each. After each section there is an
examination. Answers are provided to
all questions.
| At the end of the book are two final
| examinations. One is for those pre-

paring for any license, except the novice

class; the other is strictly for the
| novice exam. All questions are of the
multiple-choice type.

This book by no means provides a
comprehensive coverage of radio, but
it does a good job for its purpose—
| license preparation.—JK

RADIO-ELECTRONICS
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SELL MORE TUBES!

SAVE SERVICE TIME!

INDISPENSABLE

ON EVERY
SERVICE 4
CALL

MAKE THIS 4 WAY CHECK:
1. Control grid emmission (Exclusive Fealure!)
2, Grid to cathode shorts.

3. Gaseous condition in tube,

4, Cathode to heater shorts.

See your Jobber or write for literature
and prices.

MFG 5015 PENN. AVE. S,
0. | MINNEAPOLIS, MINN.

TKITS! KiTS!!  KITS!1

Whoppmg Values for Everyonel!

Relays . . . incl. multi-contact & midget keying
|\pes Kit of 5 assorted..........occovvveieiioiiiiiii 49
F-ANT-Oscillator Coils . stand. b’cast &
incl, shielded. Kit of 10 asst ............ .98
Moulded Bakelite Condensers .
.2mfd._200-600WvV, 50 assm/sx 93, 100/ 2.98
Radio-TV Builders L»brar for Students,
Hams. Servicers., Radio & TV “schematies.  incl.
Photofacts. Kit of 25 asstd........_..._.. ... .98
Rotary Selector Switches . . . incl. multi-deck.
14" shaits. Kit of 6 assorted.. 1.75
Tube Sockets . . . wafex 4 o 8 pin, 12 asstd. .49
Radio Hardware Treasure . . . Full lb, can of:
Nuts, Screws, Washers. Iup:« ete_. ... 89c; 3 Ihs./ 2.49
Carbon Resistors . . -2 Watt. 100 asstd....... 1.95
Electrolytics . . . can & tubllar, 5 asg .98

0il Condensers
tion, Kit of 5 asstd..
Potcntlometers . s .
Knebs . . .

.05 to 2 mfd. Incl. d

Vo' shatfts. Kit 6 asstd...

.. . ~cetate & glass, it 12 Asstd.
194 Precision Resi tors . cl. ton.
Most are wire-wound, Kit 10 asstd..
Alnico Magnots oo T‘nwerful H
Rod. ete. of 10 2
(Write for Latcst “Almco

Il Repair Your Own Speakers

GAVE TIME—SAVE MONEY. Clear, simple mstruct.ions
Is("?ph;gd with every cnne or repair kit order

PEAKER CO n assortment
of popular sizes 4” to 12" incl. ‘oval. Less voice
coils, Kit of 12 asstd... ... . ... 98
Kit “B”’—DE LUXE CONE KIT ame
ahnve. but containing a larger nhety of 20
asstd. cones $2.98

Kit ““C"—SPEAKER REPAIR KIT . . . A profes:
sional assortment of: Voice Coil Forms. Rings,
8piders, Felt. Chamois Lthr. Shim Kit, Coment

& TInstructions .. .82

IISPECIAL!'—BOTH KITS
FOR ONLY

'10ver 10,000 Kits Already Sold !!

Jnore “!UMBO RADIO- FLECTRONICQ T’ARTQ
very da WHY Y

' i with 17 158,
TCHES, CONTHOLS. WIRE, SOCKETS. CAPAC:
TORS, RLSISTOKRS, CAILS. TV PARTS & DIAGRAMS.,

PHOTOFACTS, PLUS DOZENS OF OTHER $3.95

ITEMS (shpg. wt. 20 1Ibs.).
Last Minute Speciall...
1/10 H.P. AC Motor

(Oeler g‘ysne KS-887) 11r VAC

Aml

with

|
|
| %
W
|
|
|
|
|
i
|
i
]
i
I
| s
i
|
|
1
|
|
|
T
|
| kI
i
|
|

Amps, Shnl‘t 1~ "0.D.
Fully onclosed 4 t roadod mtg.
holes, 7"L.x4142"0.D. with
starting conclensar. (shm’:. $7 95
wt. 14 1bs.).. == "

“DIRECT FACTORY SPEAKER REPAIRS SINCE 1927"

Min. Order $3.00. 200% deposit req. on all C.0.D.’s.
Full remm.ance with foreign orders. Please add suf-
ficlent postage—excess refunded.

| lrl'ﬁ’ RADIO CORP.

67 Dey Street

B new York 7. N. Y.
DECEMBER, 1954

BOOKS (Continued)

GRAPHICAL SYMBOLS FOR ELEC-
TRICAL DIAGRAMS (American
Standard Y32.2-1954). Sponsored by
American Society of Eleectrical Engi-
neers and American Society of Mechani-
cal Engineers. American Standards As- |
;ociation, New York, N. Y. 58 pages. |
1.25. |

This new standard is a complete re- |
vision and coordination of five Ameri- |
can Standards for graphical symbols.
The document contains single-line dia- |
grams and simplified symbals for radio, |
electronics, telegraph, telephone and
power. It is prepared for engineers,
designers, manufacturers and 1nstallels
of equipment to show interconnection |
and functions of electrical circuits.

Vol. 1, Horizontal A.f.c.-Oscillator Cir-
cuits, by John F. Rider Laboratories
Staff. John F. Rider Publisher, Inc., 480
Canal St., New York 13, N. Y. 5'/2 x 81,
inches, 70 pages. $1.35.

This book, the publisher states, rep-
resents the first of a series reporting
the results of trouble-shooting a large
number of television receivers in the
John F. Rider Labs. No attempt is made
to explain circuit operation in detail
or to analyze the results from a theo-
retical standpoint. The book covers the
four most popular horizental a.f.c.-
oscillator circuits.

They include the pulse-width a.f.ec.
oscillator (Synchroguide); phase de- |
tector—stablized multivibrator a.f.c.
oscillator; phase discriminator—sine
wave oscillator (Synchrolock), and
phase detector-sine wave oscillator.

For each circuit there is a typical |
schematic diagram showing the wave-
forms at various key points in the
circuit. Following this, the most com-
mon faults in each circuit are described,
together with their abnormal patterns
and distorted waveforms.

In addition, at the rear of the book is
a long fold-out page containing the
schematic diagrams and waveforms of
each of the four a.f.c-oscillator circuits
discussed. This permits the reader to
have the schematic before him while
leafing through a chapter.

The book does a very good job for
the service technician interested in a
study of cause and effect.—JK END

CORRECTION

The parts list for the transistor
oscillator on page 54 of the September |
issue specifies three .01-uuf eapacitors.
The correct value is, as you have no
doubt guessed, .01 uf.

The formula for distributed capac-
itance, in the middle column of page 57
of the October issue, is incorrect. Its
correct form is

¢ =

C1 — 4C2
3
We thank William Pickering of Van-
couver, B. C.,, and Walter Planker of
Camden, N. J., for bringing these cor-
rections to our attention.

WwWWW . americanradiohistorv.com

‘The Quickest Way

to the Best Jobs

/aa e TV TECHNICIANS
e SERVICEMEN
e STUDENTS

Have the ESSENTIAL

math at your finger-
tips

 Essentials of Mathe-
PICTURE BoOK oF Tv TROUBLES, matics for Radio, TV

& Electronics

You'll EASILY gain FULL COM-
MAND of the most important rock-
bottom requirement for TV from
this book. You'll learn every step in
the math you need and how to USE
it for all such calculations as vole-
age drops, frequency resolutions,
decibels, thousands of others. Thor-
oughly explains the slide rule, use-
ful rule-of-thumb short-cuts. Very
clear and practical. NO mathemati-
cal smog!

Radio & Television
Mathematics

Whatever your problem—to correct
the power factor of a motor, find the
impedance and length of matching
stub between antenna and trapsmis-
sion line, convert from polar to
j-notation in 2 matter of seconds—
you'll find the comrlcte worked-out
solution here. Fully indexed for
quick reference on all common prob-
lems requiring math io radio & TV.

Learn the SURE, QUICK

methods of installation
and servicing

Mandl’s Television
Servicing

The NEW printing of this famous
service guide includes all latest im-
provements, full section on color.
Clear, specific instruction on ALL
(echmques of efficient installation
and servicing. Practical aids for lo-
cating (roube quickly and FULLY
correcting it. Excellent material on
antennas; improving reception in
difficult areas.

Over 3000
examples ond
problems for

practice

Complete
quick-referencs.
handbook of
problems and
SOLUTIONS

Unique
Master Yrouble
Index

Complete
Color Section

10-day FREE TRIAL

- e S N S D e ey
. The Macmillan Co., 60 Fifth Ave., New Yark 11 l

] Please send me che books checked below. I will
remit full price plus small delivery charge, or

return books in 10 days.

(Save: Send check or

money order and we pay delivery charge)

] [ Elements of Mathematics by Fischer & Jacobs $7.20 '
[} Radio & Television Mathematics by Fischer  $6.75 '

[ Mandl’s Tefevision Servicing $5.75
| |
l Signed |
| B Address :
]

This offer good only within continental limits of U.S.A. l
D D T WS N S D N D W S D D e
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TravElectric

CONVERTERS

provide

House Current
Anywhere

—from battery in car, truck, boat. At the beach
—picnic grounds—at cabln—on trips—anywhere!
Easy! No installation! Just plug Trav-Electric
into cigar lighter on dash.

Trav-Electsic Operates:
® Tape Recorders @ Dictating Machines

@ Electric Shavers ® Small Electric Drills
® Radios ® Portable Phonographs
® Soldering lrons ® Etc. etc. etc.

6 Models 10 to 100 Watts

—a size for every need.

"Midget”

Model 6-11160
10-15 Watts

About as small as a pack
of cigarettes.
$11.95 LIST

R

"JUNIOR"

Model 6-110
115 Cycle
30-40 Watts
$12.95 LIST

“SENIOR"

Model 6-1160
Size 2Y3"x2/y"xd/y"
35.40 Watts
$15.95 LIST

"MASTER"

Model 6-51160
40-50 Watts
Size 4"x5"x4"
$27.50 LIST

"SUPER"

Model 6-71160
{Shown at top of ad)
60-75 Watts

s
ELECTRIC SHAVE R

—and now, the "CHIEF"

NEW—JUST OUT—Model 6-81160—75-
100 Watts—automatic on-off switch—
$49.95 LIST

See your Electronic, Hardware,

or Automotive Jobber or Dealer

Terado Company

Designers and Mfrs. of Electronic Equipment
1057 Raymond Ave., ST. PAUL 14, MINN.
In Canada Write: Atlas Radio Corp., Ltd.

560 King St. West, Toronto 28, Ont.
Export Sales Division: Scheel International, Inc.
4237 N. Lincoln Ave., Chicago 18, IIl. U.SA.

Cable Address—Harsheel
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ADVERTISING INDEX

Radio-Electronics does not assume
errors
below.

responsibility  for  any
appearing in the index

All Channel Antenna Corp.
Alliance Mfg. Co....
Allied Radio Corp....
American Microphone Co.
American  Phenolic Corp.
Amplifier Corporation of Americ
Approved Electronics ...
Arkay Radio Kits Inc.
Atlas Sound Corp.
Audel Publlshers..

Barry Electromcs Corp..... Ceeiemea
Belden Mf Co... .

Burstein Applebee Co.

Cabinart ... 81
CBS Hytron (Dw oi Columbia Broadcasting System).... 15
Cannon Electric_ Co.........._. 88

Capitol Nadm Engmcerlng Institute.
Centralab—Division of Gilgbe-Union
Century Electromcs Co...... =
Channel Master Co
chicago Standard Transformcr Carp
Clarostat Mfg. Co., Inc._.........
Cleveland Inshh‘te oi Naduo Electronlc
Collins Audio Products Co.

Concord  Radio -
Coyne Elcctrlcal & TV Radio school

- 123
106, 115, 137

Decray, Frank W. 96
Delco Radio (D General Motors

DeVry chhn-cal Inshtutc..

Edlie Elcctronics..
Electro-Voice, Inc. =
Electron Tube Wholesalers, Inc.
Electronic Measurements Corp.
Electronic Instrument Co..........

30, 128, 133

Fair Radia Sales

General Industries Co.
General Test Equnpment.
Granco Products ...

Hallicrafters Co.
Hawkins, E

Heath Co.
Hi-Lite
Hudson Specialties Co..
Hughes Research & Develop en

tndiana Technical College..
Instructograph Co. ...

JFD mfg. Co.,
Jackson Electr
Jensen Industries.
Jersey Specialty

Kay-Townes Antenna COrp.....ccccoicimeicrnecisiacaninnnssn..-92, 93

Lafayette Radio Corp.
Leotone Radio Corp...

Macmillan Co., The.......

k Co.
Moss Electionic Dustrlbutlng “Co..

National Electronics, ci CIevemnd
National Radio Insti
National Schools...

Ohmite Mfg. Co. .
Opportunity Adiets.. .
Or-Radio lndustr:es, Inc.
oOxford Electric Co.

Permo,

Pcrmoﬂux CO
Philco Corp.. —
Precision App us g
Progressive '‘Edu-Kits’

RCA Institutes. Inc..

RCA Service Company.
RCA Victor Division (Nadlo CDrp of America)
Rad-Tel Tube

Radio City Products.

RADIO SCHOOL DIRECTORY PAGE 143

Baltimore Technical Institute
Candler System

Grantham_School of Elec(romcs
Indiana Technical Colle:
Indianapolis Electrnmc S hool
Mitlwaukee Scho of Enginecring
RCA Institutes, Inc

Tri-State College

Valparaiso Techmcal Institute
Western Television Institute

Radio Television Training A

Ram Electronic Sa s C

Raytheon Mig,
i

Sams, Howard W. & Co Inc.
Seco Mfg. Co.....

Spaulding Products Co..
Sprayberry Academy of
sStackpole Carbon Co.. ...

Stan-Burn Radio & Electronics. . 104
Steve-El Eiectronics Corp.......... ol 133
T V Products Co. IO 85

- 148
Techm al ance Co. - 110
Teltron Electnc Co.... m, 138
Terado Co.... - . 146
Transvision, Inc. — 135
Trio Co. 21

Triplett Electrical Instrument Co.
Tung-Sol Electrlc -
Turner Co. . —

University Loud Speakers. Inc....................... . 26
Vidaire Electronics...............__....... SO TR 3 cees-182
ward Products Corp 119

Webster Electric Corp... .. 102
Welco Mfg. Co............ s 147
Weston Electrical Instrument co. . SRE——
Wholesale Radio Parts e 117
Wwinegard Co.. ... 13
WinPower Mlg 0..... JR—— — i 106
Winston Electronics S o S . . ot 114
Xeelite, INC. .ooecvrremnmmrrrr e 5 144
ZingO  PrOAUCES. . ooomreereosnesnn oo eeeae e 142
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STANDARD
BRAND TUBES

AT THE NEW LOW PRICES

¢ |Individually boxed.

e Only st quality
o Latest Dating—
® No private label, electrical or mechanical rejects,
® No rebrands or rewashed ‘‘bargains.”

AUTHORIZED DISTRIBUTORS
CBS-HYTRON—EIMAC—WESTINGHOUSE
AND OTHERS

Tube Orders Over $25.00, with full
remittance, PREPAID to you in U.S.A.

z

PSRN
oneonoons

...
Boo- SDONNORONNUNLNNN R BE N
SONNONO0S0000000NOoNON00 °
Nowio uN
oo

. X .
coEOnNwLHm:
SouounduououocooPudncucoooou

woocounuoone

wounoounounnono

.6
.8
.2
Hed
-0

6
.3
-1
.1
.4
.3
.2

7
.2
.8

—AND OTNERS

VOLT MULTITESTER
150, 750, 3000 volts.
$0. 3000 volts.

fe 0-10 K ?otooo ohms.
» test leads. Onily 312" w
41/‘:.Hx13/.” deep, Brand ncw 6"|Y/z$7 7§

Write for latest 1950 Handy-Order Form showing
new low price leve,
Remember, we are the originators of the Handy-
Qrder Form
Don't be mlslead by imitators of this form who sell
Chargain’t  tub
Tuhes as well ds this Handy-Order Form are being
imitated.

Buy with confidence from Barry.

SPECIAL-PURPOSE TUBES
Write for our complete listing of XMTG, tndustrial,
Special-Purpose and Crystal Diodes. We stock over
2,000 typPes at excellent prices.

TWO.COLORED TURE CARTONS, with new Safety
Partitions. Prevents Tube Breakage. This Super-
Gloss Red and Black Carton is the Most Distinetive
Box Available Today! Minimum: 100 nny one size.
Quantity prices on request. Boxes F.Q.B.. Y. N
SIZE
Miniature

6AU6., 6ALS5, etc.)
G 6SN7, 6wW4, etc.)
LARGE G 1B3, 6BQ6GT, et
LARGE G. 5U4G, 6BG6G, etc.

Terms: 2594 with order, balance €.0.D.
All merchandise guaranteed. .0.B., N.Y.C.

PHONE: REctor 2-2562

BARR ELECTRONICS

CORP.
136-B LIBERTY ST. N.Y. 6, N. Y.

RADIO-ELECTRONICS
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“

DEC

SABRE

with exclusive

a Masterpiece of Advanced

Engineering .. .

Welco’s exclusive Miracle Phase is now added to a
truly great fringe area antenna, the Sabre Senior —
Here’s a television antenna with extremely high gain
on all VHF channels — Its sharp forward pattern
offers the maximum in sparkling picture quality and
the minimum in noise and picture wrecking co-chan-
nel interference — For new picture life and uninter-
rupted enjoyment of favorite black and white or
color programs — Use a Sabre Senior — The antenna
that can prove by comparison superior performance.

What you have always wanted now comes true —
One antenna that works like two — Completely as-
sembled — Ready for mounts — For sharp clear pic-
tures — That’s what counts.

Use one Sabre Senior — Or two stacked, which is
rarely necessary — For completc satisfaction. A com-
pletely assembled antenna in a small, smartly styled,
casy-to- handlc carton — For quick mstallatlon

i i
=

3 Sce your W elco ]obbcr or wntc dnrcct

o

G -

225 S. Third Street
P.O. Box 110

EMBER,

e v,

Burlington, fowa

1954

WELCO MFG. co; ke,

Leaders in Electronic DcStgn : e

Miracle Phase

Patent Applicd For

there’s a Sabre Model
with
for every area

PRIMARY
Sabre Junior
$8.75 list

MEDIUM FRINGE
Sabre 100
$14.95 list

FRINGE

'522.50 llsi

www.americanradiohistorv.com

Sabre Senior
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TOGGLE SWITCHES

SPDT 15A/123V Center Off—
AN3022-1B 69¢c;:5 '52 so
SPST 5A/ 125V used LN 4
SPDT 15A 12
Mond, 79¢: 3/%2;
SPDT
s9c: 3/51.25; 30/$10.00
DPST 20A/125V i
5/%2.50;

PDT 2A 125\7 C'Hammer 51 49 2/%1. 95
3PBT Joasi3 S1.98; 335 ;20,830
DPDT—Center uﬂ—Knob SW ﬁ for $5

BROW-LITE

A must for Radio-

TV service. Throws =

light where  you

want it and FREES .
both hands for work. Worn with or with-
oul elasses. PPowerful focused 25 ft. beam,
adjustable angle (up and down), With bat-
teries. I"oslpaul (this item only) U.5.A.
$1.9 11.00; 12 for $20.

PRECISION RESISTORS
FOUR MILLION IN STOCK

All 1% Accuracy Gtd
ORDER ANY VALUE WE HAVE IT:

4 " H;

TAOB SPECIAL 350 EﬂC zsc ea.
100 OF ONE VALU .$20.00
10 ASSORTED VALUES (U SELECT ..$3.00

INDICATE SECOND RAN

866A KIT and
| XFORMER
(2) 866A Tubes &
Sockets. Transformer
Rated, PRY]15V 60cy
Sec 2.5VCT/10A Hi-
Volt Insutation $4.98

TV & COAX CABLE

300 Ohm Twinex. Heavy duty 65
mil copper T\ lead in. s'l 39
per ft. 2¢;

1000 Ft. 511 95. 50()0 Fl  $50.00
300 Ohm Twinex. Extra
hea\',\' dut; $2

G8U 52 Ohm 100 ft. Sll'

RGllU 75 Ohm 100 ft, $1 10
RG59U 73 Ohm 100 ft.
Hivolts

$ 5, 500
15KV Anode Wire 50 ft.

$1.50

ol A B¢

Thuar's A Buy

PRECISION POTENTIOMETERS
Helipot 100-0hm/0.5%Tol/ 10 Turn $7.98
Helipot 2,000-0hm/0.5%5Tol/ 10 Turn$7.98
Micropot 30, 0Q00- nhm /0.106 /10 Turn $7,98

Helipot 30,000-ohm/ 0.507./10 Turn $7.98
Helipot 50.000-0him/0.5%% /10 Turn $7.98
20,000 ohm wire wound Lab l’nl 2347

diameter /4” shaft $1.98; 2/%$3.50.
Write For Quantlty Price

VARIABLE DC POWER SUPPLY
Full Wave rectification,
6000Mfd filter Condens-
er. 6.3V or 12,

2 amr) o'porates ll5V/

\Iodel "DCF. $12.98
As alwve exc 6 Amp
Maodel GDCF .$29.98

% CIRCUIT BREAKER FUSES
PUSH TO RESET
Amps 357101520

P
Ea. 27¢; 5 for $1.00,
Asst (U ‘Zelect) -.....100
Circuit Breaker Fuse

/B15

with

(2) Mounting Clips . 39¢

3 for $1.00; 20 for $5.98; 100 for $20
Fuse is 3AG ates up to 24 Volts

Please State
krs. Amps; 3.

0. 35. 40, 80, 180, S1. 98'
Khxon Thermal Push Button Bkrs Amps;

10, 15. 20, 25, 30 89c....10 for $7. 98

TEST CORDS
8 FT Test Leads, Hvy D(V.
Clips. 3 Pair.__....._..
15 FT Extenslos SJ Cord H\'
Dty. Rubber Insul . -$1.00
4 FT Flexible Inhlvumenl Test L]
Leads. Red & Blk. 2 Pr. $1.00 | ="
10 FT Line Cmd & Plugr Heavy E
Duty. 2 For.. ..$1.00
TROUBLE LIGHTS (As Slm\vn)
Fxtra Outiet & Switch in
handle. 25 Ft $1.49; 3/34
50 Ft $1.98; 3/%$5.49 =
EXTENSION CORD B\V.ly Re-
ceptacle & Plug. Ft ea.
24c; 10/$2.10; 12 FL ea, 35¢; 10/%$2.90

NEW SELENIUM

RECTIFIERS 5
We manufacture Rec-
tifiers, Power sup-
plies to specifications,
Full wave I-ruhze
Curt /14 36/28 130/100 266/217
Cont. Voll.s Voits Volts Volts
1Amp 1.35 .35 7.50 22.25
2AMP 2.00 2,75 9.25 28.25
4AMP 3.50 6.50 22.00 38.85
6AMP 4.10 8.00 29.95 54.85
10AMP 5.95 1.50 41.50 84.85
12AMP 7.50 14.50 44.50 99..
20AMP 12.00 3.00 2.00 160.85
24AMP 14.50 29.00 81.50 190.85
30AMP 8.00 34.50 110.00 235 85
36AmMP 22.50 42.50 135.00 295.85
50AMP 29.75 54,50 175.00 405.85
100AMP 56.00 99.50 324.00 795.85
New Rectifier & Transtormer

115V /60 ey inputs.
up to 14VDC at 12 Amps
up to 28VDC at 4 amps
up to 28VDC at 12 amps
up to 28VDC at 2

#Transformer has |la&.“30\'

"RI
WRITE FOR POWER RECTIFIER CATALOG

NEW HIGH CURRENT
PWR SUPPLIES GTD*
Variable 0-28VDC. Com-

pletely Built, Ready to
Go. l'ull Wave Selenium

Rectifier, Transformer,

Variae. olt 3
Meters, Switeh, Terminals & Fuse. In
Hvy Dty Steel c(nnnet Standard 115V
60 Cy Input. 22 to order. *One Year,
Stock Contlnuous With
Number Rating Meters
T28VGA OZBVDC at 6 Amp 49.95
V1 89.00
.129.50
T28VS50A 0-28VDC at 50 Amp .239.50
T28v100A 0-28VDC at 100 Amp ....469.00

NEW RECTIFIER XFMRS
Primary 115V 60 Cyc
Sec 18-15-9-0-9-15-18 Volts
4 Amp H

0D3/VR150 92
183/8016
1L4

*From This Special List We Ship $10.00 and
Up Tube Ex
paid) Within Continental 5 .S.A,
90 Day th When ordering mention 12RE
A2 6HE . .6 6G 3
- AQE .

Orders At Our Expense (Post-

Limits of U.S.A

CK536AX
CK538DX
CHS39DX
CK543DX
CK544DX
CK546DX

N
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OIL CONDENSER

10 MFD SPECIAL
600 VDC 1.75 ea.
Lots of 3
Cnse dlmenslnns not  including
msulalms 416H x 314 x 114"D
special $1.9

Smaller QudnlllK‘S il 8
3.5 /$10, OD: 12/%36.00

110 & 220V S('c 16. GV/ .
.5A 54.9: 2 for $8.00

FILAMENT TRANS
2.5VCT/10A 12, SRVINS

CSD..
PRI
VCT /3

s for $3.49
1 8; 2/38
.95, z ‘for’ $7.00
A or 12.6V/4A
Sensational
Slim-Jim Hi-
Gain Dynamic
Mike & Tilt Stand
Hand. Chest or table
use. Coll'l]mc{ max/
wis Iith 8"
vselp:hl only 7 0zs.

bile, PAand Recox d-
ing . 30 DB /80-
~CPS. Gtd to

?:Jsﬁzam $3 49

ouly . . Lots of 3

Sold sm"lv $3.98

Mobile Clamp 25¢
YOU WHILE
PICK c THEY
THEM LAST

LOTS OF 10
Your selection of 10 at 39¢ each or
smaller quantity at indicated prices.

ELECTROLYTIC CONDENSER
FRESH STOCK

2X 20MFD/450 DC....69¢c; 3 for Sl 95

S50MFD/350vde
30-15-10 lr(l)( ’250\(]0

3for 2.00

Sc
5C d
Duat llyMl'Dléﬁ()V 85c'

148

TRANSFORMERS
All 115 V 60 Cyc Input TV, &
CR pwr Xmfr up to 20" tubes.
Hi VOLTS to 20KV (w'(]llat&;

6.4V/10.3A,5.4V/8.

Hy|>u|sxl Co:e. 0il Fill $4.98;
for 8.50; $22.00
T5A_ for
$7.98

6 for

2500V/ ZOMA, 6. 3V/ BA. ‘2. 5V/1.

VCT '54.98
770V/2.5MA, 2.5V /34, "\'INS H\lSLD ln-
cludes FILTEI{ PARTS. '4/scol

7O0VCT /70MA. 5VCT/3A.6. 'IVCT ..'JA. 54
550VCT /250MA. 5V /2A, 6.3VOT/2.5A.
128V /3. 5A. CSD AL 4.50; 2,$8 00
5

2X330VCT’10MA EACH WNDG

FILTER CHOKES
6HY/175MA. 49; 2/$2.49
10;—1\ 125MA/ Uw/mseu/sl

15 seicvad

50Hy/ 125ma, CS

D, H ..$2,
lolIy,'400ma
8 o

2011y /300ma or
12K vi
lS.SIIy 1 |n|
y/4Uma HI-Q CSD 69c¢; ‘.! for
Du |1 "llvlSO()ma Cased 9

12Hy/65ma HMSLD..
2351y _300ma_60/ohm. R
= METER SALE
509 OFF REG,
RESALE PRICE

O0-1VMADC /31ARND/
Mua.:\\#ogncnm/ss 33

CAS Reg. Special. .. $3
0-SMADC /316" 1ND /MRISWO0IC
0-100MADE 12 RND /MRS ()o
0-800VDC / esteu 101 /3 #
0:1500VDC /31 IND/512.95 P
FREESHLBES
120-0- Abe Y with-sint 7

THAT'S

® Buv

\\TABI/

condensers
two/52S5MFD/450V/Total

Incliddes  transi
103W/Secds. Resistors, capaci-
tors, rectifier. flash tube in in-
dicating flash gun. guide # 40
on Kodachrome. Special $39.98
BATTERY 106 WATT/SCDS
PHOTOFLASH KIT

Ssame specs, only batteries.....
525MFD/450V /53w’ Scds condensels
leakage (2MA) 2 $17; 6/345
lGMFD/1.8 to 2. 8KV/SOWS cndsr....$5.95

®5517 mini (no-fill) ;.a~ rectifier 52 ss
IGOOVDC selenlum rectifier.... .
Electronic Flash andbook ckt data 50c

“TAB" PHOTOFI.ASH LAMPS

‘‘Tab"* W-Sec,

No. Replac Max. Each
TLW FA104/FT118 150 $5.98
THI AMGLO 5804X 100 10.98
238T GE FT 210 200 9.98
TIVA SYLV. 4330 200 9.98
Vaxd 400 200 10.98
TL.X FA1Q00/DX 150 9.00
353GTQ I"T 50! 2000 49428

FT105 105 150
TRIGGFR con, For GE 5804 1.4
G FoR Y aB  FLASH TUBE DATA 50¢
OIL CONDENSERS
NEW WAREHOUSE LIST

.OOOZSMFD/'ZSKV
4.00; 2 for $7.00
.OOIGMFD/ISKV
$7.00; 2 for $12.00

$1.39; 2 for 52 00
o1

NFD 800y 51
.SMFD/1500V 3
IMFD/500V ES
1MFD/600V s
31MED 1000V 5
2MFD/600V i 5 s
4MFD 73000V 98; 2 for §1
4MFD /5000V 2 tor $3
SMFD/ 600V & r S
16MFD/600VA oVD S: 2/3$10
10MFD/600V(2. §2%° SMED) of 12 for 819

THAT’S
A
BUY

Dept. 12RE

111 LIBERTY STREET, NEW YORK &, N.Y., U.S.A,

www americanradiohicstorv com

NEW BATTERY CHARGER
SELENIUM RECTIFIER

13-0-13v (CT) 100 Am fan cooled or

p
34 Amp air cooled. Rplment 6 volt booster
gh" 5. $11.98

Ne\v selenium. Model CR1

V (CT} fan cooled. For 12V 60 Amp
& 6V/ 100 Amp. booster chgr rplmnt.
Model CR-30 $13.98.

NEWLY
IMPORTED

AC-DC VOM
MODEL TS-52
MULTITESTER

$6.49 ea.

Lots of 3
Sold Singly $6.89
Finest, iti-accuracy
pocket  VOM. De-
posited Precision
resistors, Jeweled
microamp meter
movement.
long meter scales for easy accurate
ings. vivid Red & Black calibrations. =
is an exceptional buy for the TV serv iceman.
Ham. Beginuer or éngineer. Slips in
sult breast pocket, ineasures only 1o D.
4"L, 3Lg"W, 1000 ohms per \'on. Range».
lead as follows: AC & DC vol -10-250 &
5 MA O-l & 250 M ohms:
0- l()Ol\ Built ready to work (No ]\1{) Model
12C  Precision Mfgrd pocket size multr-
tester. engineered for accuracy & ura-
bility as above VOM. except for extended
scales & case Style, Reads as follows: AC
& DC volts, 0-5-25-250 & 1000V. Al
0-1-10-100 MA ohms' 0-10K @&
Case measures 1342"D. 58" L, a
with test leads. Each $9.89; 3 at $9.35 ea.
shipping U.S.A. Sold
Schools & Col-
leges order one. then write for qty. price.
NEW RECTIFIER CHOKES
CN01/4AMP/ O7HY/, GR/IO
HO1/12AMP/.01HY /. 1R/12 #
cHoo4/24A/ 004HY /. 025R/20ﬂ 3

HI-Fl SPEAKERS
All 8 ohm. V.C., Aln v
Magnets, Inbullt Net.\'vork 2

2500
@

$7.95
14.95
29.95

ers Mfgrs
caxial I’m & 5" Tiweet-
25 \v.ul /20- 1’7500 CY
I\Indel r25C ... %2
12" Coa\xal I‘M
Tweeler 12
ﬁp $12. 75, :;
coax:al PM & 1/-.“
5 cy Mod 1 CO --%
PM 0 \V/35 lAkc
8”7 HI-FI PM , 57
Tweeter "/12 ; .KC/
Tweeter Jl/z”/-)\v/2 la!\CIB Dhm

AUDIO COMPONENTS
E]ectrovmce triplay cart. $1.98
GE RPX 40/78 Goldtone $5.25
G X041 'MG Goldtone $5.25
Rl’\ODO GE g Box_..... 9
GE RP‘OSZ/DUM (D&S) $17.75
GE Rl"(O%’! 001 03 diamonds $25.98

TAB TD Fhono Needle Replacements

RP'JOIO Dual .001 & 003 sapphire..$1.95
RPJO12 Dllal .001 & .003 diamonds $20.89
RPJOO1 /78 or RPJOO5 .001 sapphire $1.35

1{1’1003, 78 or RPJO0O4/LP diamand $10.89
RPJO13 Dual diamond & sapphire....$12.89
Replaccment needles for all make phonos

cpt GE listed above. spec:fy mod

MGm 78 siugle osmium.. 12 fo
MGor78 single d:amond
MGor 18 Dual sapphire
FOR ‘‘TAB H| FIGRAM

HIGH FIDELITY AUDIO
You are Lhere! Hear
Carnegie Hall in your
living
the NEW TAR HI—FI
Linear Amplifier.
©heck these m:ts\and-
ing featuves. Ne-
sponse: +— .5DR 20-
50KC. Qutput: 12
watt. HUM: 80DB down. Input: 4 channels.
Selector and equalizer switch, Calib bass &
treble controls, 4, 8 & 6 ohm output.
lHandsome front )mno! rm custom moummg
SPECIAL MODEL $49.98
LJ.3 GROMMES 10 walt HIF mpl "‘0-
20KC 4 mpts. bass & Lreble cnuls .$41.9i

50-CM FISHER Master control, pm.\mp
equalizer. 4 freq & tone comipensa-
tion _controls. = .50
7ORT FISHE AM tuner. Engineered to
j]»ex'fecllon for the HI-FI enthusiast $184.50
0-A HER Basic amplifier 25 walt for
use with 7ORT or 50CM .$99.5
RC-B0 GARRARD 3.speed change
RC-90 GARRARD 3-speed change

— o neh
""TAB'* PACKAGE SPECIALS
TAB13 dll]p]lhel‘ 12” coax speakers, RCBO
changer X050 cartridge reg

$127.25 ';T;éB" SPFCI?(L 51](.:4 0.

* coax spe's er, R 80 (‘hdngel
& RPX050 $110.84
Ly _ampl & “1u2# sy 5 %oe
$45.00. 50CM I'reamp,
ampl. RC90 ch'mger.
monds. $476.98 Reg. SI‘LCIAL.... 2.93

SPEEDWAY DRILL
Va" MODEL 200J

HI-Torque (powerful) UL 5
appryd. 2400 RPM 115V

AC/DC motor Jacobs

geared chuck and key. Self -
aligning — oill —

thrust hearing.
weight and easy to handle

lnc]uznng bits

' Specia I.. ...$14
Mode! 400J 14" eleetric
mul 9 !Illl bits in case..... 9.95
Mo, a"/SOORPMIQ 2

CUMMINS DRILLS

g ch geared chuck drill, hi-torque
IS(JORPM 115VAC moto w ‘Penn Align
Bearings. Will not st'xll 1/4" ot- 15" wor
model 44 $23.98 Power Saw Hvy Dty

industrial workhorse, Cuts 27 dress lumber
& Hvy Gauge Sheet Steel. 63" blade. Adi.
cut. 115VAC/DC Motor. Model 700 $52.25

CHROME VANADIUM SPEED DRILLS

9 Pcs Set 1/167 to 14” by G4thg
S ] 30 C. <

$7.98
95

Drill_fndex Huot for 60 Pcs Sec.
Money Back Guaranteed (Cosf of
Mdse. Only} $5 Min. Order F.O.B.
N.Y.C. Add Shpg. Charges or 25%
Dep. Tubes Gtd. via R-Exp. only.
Prices subject to Change Without
Notice. Phone Rector 2-6245.

ABLE: ''TABPARTS'

RADIO-ELECTRONICS


www.americanradiohistory.com

1s 2 U!

MODEL 631 VOM-VTVM §5950 NET

Bemuse——it's THWO-in-One for the price of one! If's a VITVM—It's a VOM with just the flip of a switch!

This one combination instrument will be the serviceman’s most frequently used piece of test equip-
ment. No need to invest in two separate testers when one will do his work at half the price—$59.50 net.

Flip the switch, it’s a VT VM (completely portable; battery operated—VTVM accuracy not
subject to line voltage fluctuations — Input Impedance of 11 megohms).

Flip the switch and it’'s a V. O M (with the sensitivity to match readings in all the service manuals—
20,000 ohms per volt DC, 5,000 ohms per volt AC).

Ranges entirely adequate for servicing needs. All 34 ranges selected by one knob control—minimizes
incorrect settings and burnouts. Unbreakable clear plastic meter case front floods light on long,
readable scales.

Triplett Model 637 is sold by leading distributors everywhere.

P

Y
@ﬂ TRIPLETT ELECTRICAL INSTRUMENT CO., Bluffton, Ohio

www americanradiohistorv com
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SAVE TIME IN REPAIRING TV IF CIRCUITS!

Use RCA Tubes with built-in quality!

HERE’'S WHY . . . Strict quality control
in manufacturing RCA Tubes assures
consistent uniformity of characteristics.
For example, careful control of transconductance,
plate-current cutofl, and tube capacitances in
RCA Tubes for TV IF Circuits is your assurance of
quick servicing without quality difficulties.

In circuits so vital to the production of sharp pictures
and strong signals—be sure, use RCA Tubes!

RADIO CORPORATION of AMERICA

ELECTRON TUBES HARPISON, N.J.

Your First Choice for TV circuits . . . dependable RCA Tubes.

®

www americanradiohistorv com
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