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Even Toughie Portables

* Become a PA Expert
 Debug Those CB Walkie-Talkies

o (et the Lowdown on
TV Towers and 'Tennas

* Discover Proven Ways to
Soup-Up Receivers
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cfrtirldge Players, Phonos,
elcl

to fo (lo L0
L[ Jre (o (te i ;.



-

Discover the ease and
excitement of learning
Electronics with

program med equ 'pment
When you train at home with NRI, you train
sen s you with your hands as well as your head. You

learn the WHY of Electronics, Communica-
tions, TV-Radio the NRI pioneering '*3-Dimensional’’ way. NRI training is the result of more than
half a century of simplifying, organizing, drametizing subject matter, and providing
personal services unique for a home study school. You get the kind of technical

training that gives you priceless confidence as you gain experience equal to many,
many months of training on the job.

NRI—The 53 Year Leader in Electronics Training

APPROVED UNDER
NEw Gl B'I.I. If you served

since January 31, 1955, or are in ser-
vice, check Gl line in postage-free card.




Earn $5 or more an hour
spare or full time in

TV-RADIO
SERVICING

Color Television has arrived. Sales
are soaring, along with the continu-
ing popularity of other home enter-
tainment equipment like portable
radios, tape recorders, hi-fi sets,
phonographs and auto radios. TV-
Radio servicing is one of your best
routes to spare-time earnings, a
good paying job or abusiness of your
own. NRI not only trains you quickly
and expertly, but also shows you
how to get started in Servicing soon
after you enroll, earning as you
learn. NRI .trains you in today's
methods of installing and repairing
all Electronic equipment for the
home—including booming Color TV.
You even build, experiment with and
keep to enjoy your own solid-state
radio and your choice of black-and-
white or Color TV receiver. LikKe
thousands of others, you can be
earning $5 or more an hour extra in
spare time starting soon.

There's money and
success awaiting you in

BROADCASTING —
COMMUNICATIONS

The experience you gain from in-
tensely practical NRI training in
Complete Communications equals
as much as two years of training on
the job. With NR, you can train fora
choice of careers ranging from mo-
bile, marine and aviation radio to
TV broadcasting and space commu-
nications. You learn how to install,
maintain and operate today's re-
markable transmitting and receiving
equipment by actually doing it. You
build and experiment with test equip-
ment, like a VTVM you keep. You
build and operate amplifier circuits,
traasmission line and antenna sys-
tems, even build and use a phone-cw
transmitter suitable for transmission
on the 80-meter amateur band.
Whichever of five NRI Communica-
tions courses you choose, you pre-
pare for your FCC License exams,
and you must pass your FCC exams
or NRI refunds your tuition in full.

Move ahead in America’s
fast growing industry as

ELECTRONICS
TECHNICIAN

Electronics touches everyone'slives,
This vast field of opportunity is open
to you with NR1 training. Industrial/
Military Electronics training—like all
NRi courses—prepares you quickly,
thoroughly the practical **hands on'’
way. You build with, and learn to un-
derstand the functions of, today's
miracle solid-state components like
printed circuits, diodes and transis-
tors. You build and experiment with
Electronic circuitry used in automa-
tion, data processing, ultrasonics,
telemetry. Whatever your interest in
Electronics, NRI training can fillyour
needs. Prove to yourself what nearly
a million NRI students could tell you
... that you get more for your money
from NRI. Check the postage-free
card and mail it today for your FREE
NRI Color Catalog. No salesman will
call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington,
D.C. 20016.

YOU GET MORE FOR YOUR MONEY FROM NRI—:.., ...

explore, discover. Everything you see here is included in one NRI course—including Color TV. Other
courses equally complete. And you'll be surprised at the low tuition costs. Text for text, kit for kit,

dollar for dollar—you get more
for your money from NRI.
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COLOR TV
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*International Correspandence Schools

ICS, Scranton, Pa. 18515

Canadian residents use this
address for service from
iCS Canadian, Ltd.

In Hawaii: P.0. Box 418,
Honolulu.

l Take your first step . . . mail this coupon today . . . ICS, Scranton, Pa. 18515, Approved for veterans. l
i'm interested in a program of independent stma. Send me your free 3-booklet Success Kit: (lz “How to Succeed,” 30 pages Accredited memb

. of valuable job tips, (2) Sampie text demonstrating famous (CS method, (3) Catalog for subject checked below , .. mf’l "';M"S'm dyeé'n uncil, l
Miss 5

. Mlu. A Convenient payment plan. .
Mr. (Please priat) ge. Special rates to members

. Address. - U.S. Armed Forces. .

. Ciy - —State_ __Tip Code I

. Occupation_ . ___ ___ —Employed by Working Hours_____AM. to P.M, Jegs2B .
ACCOUNTING O Interior Decorating CHEMICAL . 3 Blueprint Reading O High Scheol Math. ® [ Vibration Analysis
O Accounting (U.S. or Can.) [ Sign Painting & Design ] Analytical Chemistry [w] hs:gn Drafting D lligh Scheot Secretarial and Control

. 0 Cost ing O Sketching & Painting [ Chemicat rin D Dratting Technology ] High Scheol Vocstional  gpameramiar .
O General Accounting AUTOMOTIVE 0 Chem. Il.ab echnician [ Electrical and Electronic = Prepsratory .~ Clerk-Typist

. 3 Practical Accounting O Auto o e o\ e D) Proparatory Course for (5 LU0 000y .
07 Public Accounting & Refinishing ] nician 0 Structu H.S. Equivalency Test 0 Sectetary, Medical

l ARCHITECTURE and O Auto Mechznic-Techn, cl%lll._ltilluqll!;llllﬂ ELECTRICAL MACH. SHOP PRACTICE I Secretary, Professional .
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this coupon

really

Here are five reasons why:

1. ICS offers you a wider choice of courses than
any other home study school—over 250.

2. There’s concrete evidence that ICS training
pays off. In a recent survey of two-year gradu-
ates, the average annual pay raise was $500.
And at latest count, one out of every 14 com-
pany presidents had studied with ICS.

3. You benefit from superior educational facili-
ties: a larger staff of trained instructors; resident
industrial training consultants; a $4,000,000
library of texts and instruction materials; post
office on the premises to speed your lessons.

4. You know employers recognize the value of
ICS training. ICS has over 7000 training ar-
rangements with business and industry.

1970 Ebrtion

elivers

t you expect from spare-time study.

5. You enjoy complete confidence that you're
getting the most from your study ... because
you’re studying with the oldest and largest cor-
respondence institution. More than 8,000,000
persons have studied with ICS since 1890.
People in every walk of life, in every kind of
business.

It all adds up to this: When you clip this cou-
pon, you get all the plus factors—made famous
by International Correspondence Schools— to
help smooth your way to a better paying job.

Try us and see. Fill out this coupon right now
and mail it. It could be a real turning point
in your life!

ICS, Scranton, Penna. 18515



FOR REPAIR KNOW-HOW — USE

SAMS BOOKS

99 Ways to Improve Your TV Reception
This book offers a full range of methods for im-
proving TV reception, from simple adjustments at
no cost to others requiring minimum expense.
Methods cover all parts of the receiving system
from antenna to picture tube; includes hints for
improved color reception. Order 20708, only. .$2.95

Tube Substitution Handbook. New 13th Ed.
Lists over 12,000 direct substitutions. Includes sub-
stitutions for receiving, picture tube, miniature, in-
dustrial, and communications types; covers foreign
tubes. Tells how and when to make substitutions.
Order 20768, ONIY. .. oo vvenraennnenns $1.75

Transistor Color-TV Servicing Guide

Shows you how to apply correct troubleshooting
procedures based on analysis of trouble symptoms.
Includes many photos, circuit diagrams, charts, and
picture tube and waveform photographs.

Order 20693, ON1Y. . oo cviieiiianenacaenns $4.50

1-2-3-4 Servicing Automobile Stereo
This book applies the remarkable 1-2-3-4 Method
for an easy understanding of the electrical and
mechanical principles of automobile stereo, fm
multiplex, and tape cartridge systems, and then
shows how to use the system to service auto stereo
systems. Order 20737, 0nly..........cvvnen $3.95
Record Changer Servicing Guide

Provides a complete understanding of record
changers, how they operate, and the various sys-
tems employed. Includes detailed instructions on
how to track down record changer troubles and re-
pair them in the fastest and easiest way.

Order 20730, ONY. ..ot $3.95

Symfact® Guide to Color-TV Servicing
Provides a complete full-color picture tube symp-
toms analysis, waveforms, voltage and component
analysis, for rapid pinpointing of trouble causes.
Order 20710, 0nly. ... ..o iiivi i $3.95

Symfact® Guide to TV Servicing
Explains normal operation of a given tv circuit and
shows waveform display, voltage, symptoms, and
picture tube display that occur when a faulty com-
ponent is present. Speeds troubleshooting.
Order 20597, 0Ny . . .. ..ot $3.50

Transistor-TV Servicing Guide. 2nd Ed.

Covers general transistor circuitry and servicing
techniques for each receiver section. Updated to
provide information on latest circuitry and additional

new test procedures. Order 20696, only...... $3.95
OTHER IMPORTANT SAMS BOOKS
Record Changers—How They Work. 20661......... $3.95
Auto Radio Servicing Made Easy. 2nd Ed. 20718. ... 3.95
ABC's of Electrical Soldering. 20627....... 0000ofC 2.95

o HOWARD W. SAMS & (0., INC. = e

Order from any Electronic Parts Distributor, or
mail to Howard W. Sams and Co., Inc., Dept. RR-70
4300 W. 62nd St., Indianapolis, 1n:d. 46268

Send me the following books: Nos.

Name.
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Address S

City. — State________ Zip.
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The New1970 Improved Model 257 A R[ V 0[” , IO”AR y ”[ w

TUBE TESTING OUTFIT

©000@®@
o 20009
N N N

COMPLETE WITH ALL

ADAPTERS AND ACCESSORIES,
NO "EXTRAS”

STANDARD TUBES:

”# Tests the new Novars, Nuvistors, 10 Pins, Magnovals,
Compactrons and Decals.

More than 2,500 tube listings.

3~ Tests each section of multi-section tubes individually
for shorts, leakage and Cathode emission.

v Ultra sensitive circuit will indicate leakage up to 5
Megohms. .

»* Employs new improved 41" dual scale meter with a
unique sealed damping chamber to assure accurate,
vibration-less readings.

y# Complete set of tube straighteners mounted on front
panel.

d in a hand 211l

The Model 257 is h
dapters and

portable case, Comes complete with all

ies, ready to plug in and ’u'se. No “extras’” to buy. Only.........

o Tests all modern tubes including

Novars, Nuvistors, Compactrons and Decals.

e All Picture Tubes, Black and White
and Color

ANNOUNCING... for the first time

A complete TV Tube Testing Outfit designed specifi-
cally to test all TV tubes, color as well as standard.
Don’t confuse the Model 257 picture tube accessory
components with mass produced *'picture tube adap-
ters” designed to work in conjunction with all com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tube ac-
cessories and those components are not sold by us to
be used with other competitive tube testers or even
tube testers previously produced by us. They were
custom designed and produced to work specifically in
conjunction with the Model 257.

BLACK AND WHITE PICTURE TUBES:

»” Single cable used for testing all Black and White Picture
Tubes with deflection angles 50 to 114 degrees.

¥ The Model 257 tests all Black and White Picture Tubes
for emission, inter-element shorts and leakage.

COLOR PICTURE TUBES:

»” The Red, Green and Biue Color guns are tested individ-
ually for cathode emission quality, and each gun is
tested separately for shorts or leakage between control
grid, cathode and heater. Employment of a newly per-
fected dual socket cable enables accomplishments of all

tests in the shortest possible time. s 5 2 5 0

“01\(1

We have been producing radio, TV and electronic test equipment since 1935, which means we
were making Tube Testers at a time when there were relatively few tubes on the market, way
before the advent of TV. The model 257 employs every design improvement and every technique
we have learned over an uninterrupted production period of 34 years.

Accurate Instrument Co., Inc.

SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

Pay Cash or in EASY MONTHLY PAYMENTS AFTER 15 Day Trial!

Try it for 15 days before
you buy. |f completely sat-
isfied remit $52.50 plus
postage and handling
charge. (If you prefer you
may PAY MONTHLY ON
OUR EASY PAYMENT
PLAN.) If not completely
satisfied, return to us, no
explanation necessary.

1970 EprrioNn

ACCURATE INSTRUMENT CO., INC. Dept. 724 1

2435 White Plains Road, Bronx, N.Y, 10467

Please rush me one Model 257. If not satisfactory | agree to pay at

the terms specified at left. If not satisfactory, | may return for

cancellation of account.

Name

Address

City. Zone State

[0 Save Money! Check here and enclose $52.50 with coupon
and we will pay all shipping and handling charges. You
still retain privilege of returning after 15 day trial for
futl refund.
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With H. G. Cisia’s Copyrighted RAPID
"TY TROUBLE SHOOTING METHOD"

Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you to DIA: G.'OiE TV troubles as
rapidly as an expert. NO THEORY—NO MATH—you can loeate
all faults in record-breaking time regardless of make or model

“TV TROUBLE SHOOTING METHOD" is the most valusble
ald to TV servicing ever written. Be a TV Trouble Disgnosti-
clan. Increase your present earnings. Open your own Profitable
Business or get a high-paying skilled job. <

. 1#'s all in this book . . .
Nothing more to Pay—Nothing else to Buy
Alphabetically listed sre 85 picture troubles, over 58 raster and

69 Rap.
REQUIRE NO INSTRUMENTS! Rapid checks include emer-
gencey checks for distorted pictures, defective tubes including
PIX tube, plus 57 others ALL EXPLAINED IN SIMPLE
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS,
MANY CHECKS USE THE PICTURE TURE, AS A GUIDE.
H. G. Clsin, the author, i the Inventor of thé AC/DC midget
radio. lle Heenses RCA, AT&T, etc. He has also trained thou-
sands of technicians now owning their own prosperous TV service
organizations or holding hlghly paid TV positions. His years of
experience are embodied in thia remarkable new
Guaranteed Money Back in 5 Days if Not Satished!
ABSOLUTELY FREE wilh cach order: your cholee s
of Cisin’ l nev\esl books: BASIC ELECTRICITY— Post
ol. 1 TV-RADIO TUBE SUBSTITUTION o
numz These sell for 30c ea. ACT NOW-—get e
2 books postpaid at_cost of only one! |
RUSH COUPON NOW!

Amnanult. N. Y.
Enclosed find $1. Rush Trouble Shooting Method and free book
marked above (If not marked Basi¢c Elec. will be sent).

O Send sll 3 books. Encloud find $1.50

NAM@ .oeoravsassesscctosastonsasssasscsossssesssanensa

Keep

up to date
with
SCIENCE &
MECHANICS

Science & Mechanics—
the only magazine that
keeps you right up to
date on developments
in space technology,
weapons, automobiles,
medicine, boats, planes,
tools, new products,

. and exciting world
~events.

Keep uvp to date. Make sure

of your home delivered copy
by returning the coupon today.

e =TT H R | .

! SCIENCE & MECHANICS, Dept. 212 |

| 229 Park Ave. S., N. Y., N. Y. 10003

| 12 issues $4; 24 issues $8; 56 issues $12. Foreign: |

1 Add $1 a year.) o

! Please enter my____year(s) subscription. |

1 ] | enclose O Bill me. (No stamps) |

i Name____ S . e |
1 leane Print)

i Address____ e S S :

| City Siate & Zip. |

[ ]
Ice <
Whip and Peak

I have an antenna hook-up for BCB DX as
shown. Antenna A is a whip; antenng B is
homebrew. Whenever I connect these aniennas,
selectivity is decreased, but volume is increased.
How can 1 improve selectivity without using a
bandspread in the receiver?

—L. C., Auburndale, Mass.

Connect point X to ground. Add a 455-kHz

A
VYo
] X —

o\Si 2 S2 RECEIVER

k | l LA A l // : /
L.C.'s CIRCUIT X /// &7
Wi
L00P
455-kHz |
MIXER . 70 FIRST.
PD— it NECHANICAL I 1f STAGE

mechanical filter ahead of the 1F stage as
shown in the block diagram. Wiring instruc-
tions should come with the filter. You can
probably get one from Lafayette Radio, 111
Jericho Tpke., Syossett. N.Y. 11791. But don’t
expect too much from such a patchwork setup.

Teutonic Efficiency
How can I improve the selectivity and sensi-
tivity of my Grundig 2440U AM/FM, short-
wave receiver? The AM and shortwave IF is
460 kHz and available selectivity filters are for
455 kHz.
—R. B., Cincinnati, Olio
Your schematic reveals that your six-tube re-
ceiver has two RF stages and one IF stage and
that one of the tubes is a tuning indicatcr, It
looks like you have a cleverly designed i cceiver,
but don’t expect super-pro perfcrmance on
shortwave with so few tubes. Ycu can add a

KRarre-TV REepalr
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS

/e

Classified Ads 65¢ per word, each insertion, minimum 10 words,
included in our next RADIO-TV REPAIR—write to C. D. Wilson,

York, N. Y. 10003.

payable in advance. For information on Classified ads—toc be
Mgr., Classified Advertising, 229 Park Avenue South, New

ADDITIONAL INCOME

ELECTRONICS COMPONENTS

PERSONAL

REPAIR Television Tuners. Free Tricks.
F. Bocek, Box 833 Redding, Calif. 96001,

MAKE Your Classified Ad Pay.. Get
How To Write a Classiied Ad That
Pulls.”’ Includes certificate worth $2.00
“oward classified ad. Send $1.25 to C. D.

ilson, Science & Mechanics, 229 Park
Avenue South, New York, N. Y. 10003,

INTEGRATED CIRCUIT KIT—Build §
IC Projects including a High Gain Ampli-
fer, Audio Signal Generator, Sine/SquaTe
Wave Generator, RF Sigznal Generator &
Frequency Standard. Kit includes New
! IC’s ch ic diagrams. Send
$6.00 to Frazer & Associates., Consulting
Engineers, 3809 Surfwood Road, Malibu,
California 90265.

BOOKS & PERIODICALS

EXPERIMENTERS — Steppers, Relays,
and El ts. D riced

FREE Catalog: Self-Improvement Books.
Cannata’s, 1703 Morningside, Pittsburgh,
Pennsylvania 15206.

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mailorder!
Helped others make money! Start with

$10.00—Free Proof! Torrey, Box 318-T,
Ypstlanti, Michigan 48197.
FPREE Book 990 Successful, Little-

Enown Businesses.”’ Fascinating! Work
?i);!lx:! Plymouth 411-T, Brooklyn, N. Y.

MAKE Big Money raising chinchillas,
rabbits, guinea pigs for us. Catalog—25¢.
f‘le:ii%ey Brothers, New Freedom, Penna.

$200.00 DAILY in Your Mailbox! Your
Opportunity To Make Money Like Mail-
order Experts. ee Details. Associates.
Box 136-8SM, Holland, Mich. 49423,

MAIL GIPT CATALOGS for BIG Profit
returns, Home, spare time operation.
8mall Investment. Everything

parts. P! o
8end stamped self-addressed envelope for
catalogue sheets, Gust & Company, Box
24081, Edina, Minn. 55424.

INVENTIONS WANTED

WE _either sell your invention or pay
cash bonus. Write for details. Universal
Inventions, 208-10, Marion, Ohio 43302.

MISCELLANEOUS

“*ADULT" Books
fllustrated catalog!
stamp.) Clifton’s, Box
California 91350.

HOW TO TRAVEL without being rich.
Booklet $1.50. Anna Willlams House, 1
Cedar Swamp Rd., Coventry. Conn. 06238.

PSYCHEDELIC Catalog 50 Pages. Send

23¢. Hole In The Wall, 6055-SM, Lanker-
shim, No. Hollywood, Calif. 916086.

MONEYMAKING OPPORTUNITIES

, Magazines . . . Free
State age. (Send
1068-8M3, Saugus,

Fisher Company, R-2, Lime Springs,
Iowa 52155,

EARTHWORMS

BIG Money Raising Pishworms and
Crickets. Pree Literature. Carter Farm-O,
Plains, Ga. 31780.

EDUCATION & INSTRUCTION

EARN College degree at home. All sub-
Jects. Florida State Christlan College. 4307
North Andrews Avenue, Ft. Lauderdale,
Plorida 33309.

LEMURIAN VIEWPOINT — Discussions
of Universal Truth: Man's twofold purpose
on earth, a Master Plan from the Great
Brotherhoods for a New Age civilization,
reincarnation, and subjects from the Le-
murian Philosophy. copy. Write to:
LEMURIAN FELLOWSHIP, Dept, 711, Box
397. Ramona, Calif. 92065.

THERE i8 no charge for the Zip Code.
Please use it in your Classified Ad.

OVER $16.50 an hour. Spare time at
home! Rubber Stamp industry needs small
manufacturers. We furnish all equipment
and know-how! Particulars free! Write:
Roberts, 1512 Jarvis, Room CR-105-D,
Chicago, 111. 60626.

COMMERCIAL Chemical Products For-
mulations. Catalog $1.00 (Refundable).
Polychemical, 2411 Northeast 136 Lane,
Miami, Florida 33161.

ELIMINATE Debts Without Borrowing!
Particulars Free. Helper. 10639 Riverside,
No. Hollywood, Calif. 91602.

8TOP smcoking in 6 weeks. Count Down
Cigarette Holder. Turn dial {nhale less
smoke. Check, M.O. $5.40. Palmerlee Gift
House, 310 Metropolitan Bldg., Detroit,
Michigan 48226.

RADIO & TELEVISION

THOUSANDS AND THOUSANDS of
types of electronic parts, tubes, transis-
tors, instructions, etc. Send for Free Cat-
alog. Arcturus Electronics Corp.. MRT,
502—22nd Street, Union City, N. J. 07087.

POLICE—Fire—Aircraft—Marine—Ama-
teur calls on your broadcast radio! Free
catalog. Salch Company, Woodsboro EE14,
Texas 78393.

RADIO & TV Tubes 33¢. Free Catalog.
Cornell, 4217 West University, San Diego,
California 92105.

GERMAN and JAPANESE TUBES—

Matthews Company, Box 151, Lawton,
Oklahoma 73501.

RECEIVING & INDUSTRIAL TUBES,
TRANSISTORS, All Brands—Biggest Dis-
counts. Technicians, Hobbyists, Experi-
menters—Request Free Giant Cataleg and
Save! Zalytron, 469 Jericho Turnpike,
Mineola, N. Y. 11501.

DISTANCE Crystal Set Construction”
Handbook: . “‘Coil Windng''—50¢. Cat-
alog. Laboratories, 12041-H ridan, Gar-
den Grove, Calif. 92640.

SUPER Distance AM Broadcast Recep-
tion. ‘‘Music Magnet’’ Kit $2.95. Informa-
tlon 25¢. Rand Laboratories, Wnthrop,
Maine 04364.

SPECIAL SERVICES

START Big-Pay Business At Home in
spare time. No experience needed to oper-
ate little table-top machine for bronzing
baby shoes. Make $7.32 profit on every
pair, Full particulars free. Send teard

INFORMATION On Anything! Author-
itativel $2.00 (deductible). Metzler Re-
search, O. Box 2206MO, Long Island

City, N, Y. 11102.

to: Mason, 1 Jarvis, Room CM-105-C,
Chicago 60626.

MUSIC & MUSICAL INSTRUMENTS

113 KILOWATT 3 Channel Color Organ
Creates Fantastic Lighting Displays. Fac-
tory Assembled Only $34.95 Postpald! Kits
From $12.95. Workshop, Box 383-D,
Bethpage, N. Y. 11714,

STAMP COLLECTING

FANTASTIC Apollo Moon Stamps 25¢.
loilck, Box 46695A, Los Angeles, Calif.

10 MINT Bets 45¢, 10 pictorial sets 40¢,
or both 75¢, introducing approvals. The
K , 1 No. 35th Avenue, Holly-
wood, Fla. 33021.

For Greater Classified Profits

why not try the new combination classified ad medium
Your classified ad will appear in SCIENCE & MECHANICS MAGAZINE as well as in a minimum of
four other SCIENCE & MECHANICS PUBLICATIONS. Write now for information to C. D. Wilson, Manager,
Classified Advertising, SCIENCE & MECHANICS, 229 Park Avenue South, New York, N. Y. 10003.
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SERVICE SHOP TIPS

455-kHz IF filter at the output of the mixer if
you return the 1F transformers from 460 kHz
to 455 kHz, but dial calibrations would then be
off.

AC-Line Filtering
I need circuits for power line filters to cut out
noise caused by neighbors’ vacuum cleaners, etc.

_ I get the noise on AC radios but not on trans-

10

sistor portables at the same locations.

—C. L. D., Homestead, Fla.
A noise filter circuit is shown in the diagram.
The chokes can consist of bell wire wound for
two or three inches on a half-inch diameter
form. 1 have the same problem in my steel-

RFC
MF
musl 0! RECEPTACLE
OIMF TO GROUND (el (TO RADIO OR
oNE »OR FRAME APPLIANCE)
8 L L OF APPLIANCE
LINE OIMF
LIRS
RFC

framed New York City apartment where radio
signal pickup is poor and noise level is high.
My transistor radios don’t pick up the noise.
You might try a Viking (830 Monroe Street,
Hoboken, N. J.) Mode] 958 line filter ($12) de-
signed for CATV system use, connected between
a radio and an AC outlet. It is supposed to pro-
vide 60 dB of attenuation. Radio noise is best
suppressed at the source.

Ham and Beacon
I recently bought a portable AM/FM/SW
receiver of fairly good quality. On AM and SW
every station is heterodyned by a CW beacon.
I assume the beucon is operating around 455
kHz since it is received across the dial. Is there
a simple remedy such as the addition of arother
tuned circuit in the loop antenna? I don’t have
any test equipment and only limited parts from
other radios.
—Pfc. Salerno, Vietnam

455kHz IF TRANSFORMER
BREAK

CIRCUIT
. HERE

a0

INPUT
TRANSISTOR

BREAK CIRCU1T HERE

It ‘is possible that the interfering station is
very close to you and is overloading the re-
ceiver’s front end. You might try connecting a
455-kHz wave trap in series with the input to
first transistor as shown in diagram. You can
use a 455-kHz IF transformer. Adjust the active
IF coil’s slug until the interference is mini-
mized.

Buzz Bomb
When I turn the volume all the way down on
my Panasonic radio hum can be heard. What
is the matter and how can it be fixed?
—J. S, N.Y,N. Y.
Offhand it sounds like a defective volume
control. But, without knowing the model num-
ber. we can only guess. Why don’t you try the
Panasonic Service Center in New York City? /

Color Tattler
How can 1 add color TV 1uning indicator
to a color TV set? .
—D. R., Los Angeles, Calif.

10 BANDPASS
APLIFIER CATHODE 14
T0 BLANKER CATHODE 2430
& 1000
~ J reRMinaL STRIP
FILAMENT

10 COMMON TRANSFORMER. e
SO 117G :’:"__rff.“j:,

It depends greatly upon the circuitry of your
set. The diagram shows a color indicator cir-
cuit based on the one used in some Olympic
models. If you make one as an outboard device.
install the barrier terminal strip on the back of
the TV receiver. The transistor is powered by a
6.3-volt filament transformer whose output is
rectified by D and filtered by C. When the TV
set is tuned to a color program. the bandpass
amplifier and blanker cathode voltages rise be-
cause of the presence of the 3.58-MHz color
burst. This provides forward bias on the tras-
sistor, causing the lamp to glow.

Salty TV

What kind of antenna can I use on my boat
for a TV set? The built-in telescoping antenna

is not adequate.
0. H., San Francisco, Caulif.
“You can get a very compact marine TV an-
tenna from JFD Electronics, 1462 62nd St.,
Brooklyn, N. Y. 11219, or almost any marina
or TV store can order one for you. It has two
removabile. telescoping elements. You may have
seen similar antennas on limousines. A long
(Continued on page 98)
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21-SECOND
CURE-ALL

By Homer L. Davidson

Nothing pleases like an AOK TV set (well, almost nothing,
let’s say), -and nothing irks like a TV set on the fritz.
Thing is, TVs have a way of telling you what —if anything
—ails them with a message plain as the nose on your
face. It's the image on the picture tube that tells the
story; the problem lies in interpreting what it's trying to
say. But that's easy—our 21-Second TV Cure-all includes
21 of the most frequently encountered TV ills, tells where
the fault lies and how to go about correcting it. Let's start
with the nicest story of all—a properly displayed test
pattern on an AOK TV set.

round, perfectly centered, and with all wedges of

] Typical TV test pattern is transmitted perfectly
equal length.. Height and width have 3:4- ratio.

(Continued overleaf)
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TV CURE-ALL

forth with the beautiful TV test pattern shown

on the preceding page. Let's say all you can
see is a white screen with raster lines. There may
be a tweeting sound or perhaps no sound at all coming
from the speaker. First thing io check is the local
oscillator tube. Next, check the first RF tube. If there’s
still no picture, check the IF and first video tubes. If
you're still up the TV creek, check the IF tuner cable
between tuner and chassis; a loose or poor soldered
connection will result in no picture or an intermittent
picture on the TV screen. As a last resort, check the
AGC and second detector tube. And if yours is an older
set, check even the sound output tube. Reason is that
sets have been made where the sound tube actualiy
furnished voltage to the tuner and IF stages.

2 WHITE ALL OVER. OK, so your set isn't pouring

with no picture, snowy screen, and a foud rush-

ing sound issuing from the speaker. Switching
the tuning selector, from channel te channel has no
effect whatever. And while the screen can be light-
ened or darkened, there’s still no picture or intelligible
sound. Thing to do is check the first RF amplifier tube
in the tuner (most RF tubes are located at the rear of
the tuner). If the oscillator tube in the tuner were
defective. there would be no snow on the screen or
rushing sound in the speaker. And since we have
plenty of both in this picture, replacing the RF {ube
should do it. If not, check the antenna lead-in. Assum-
ing this passes with flying colors, take a close look at
the antenna matching coils on the top of the {uner
next to the lead-in. These may be shorted or open.

3 RUSH, RUSH, RUSH! Here we have a TV screen

the screen indicates lack of vertical sweep. First

things to check are the vertical oscillator and
vertical output tubes (dual-purpose tubes are often
found in late-model TV receivers). Also check adjust-
ment of vertical linearity height controls. Be sure to
first turn the brightness control down so only a faint
white line remains, however, since leaving a bright
horizontal line on the screen can easily burn a line
across the phosphor on the pic-tube face. If you're
handy with a VOM, you may want to pull the TV
chassis. This done, check voltages on the vertical
oscillator and output tubes, then give the vertical
output transformer a resisiance test.

6 LIKE A LASER BEAM. A horizontal white line on

12

SHORT AND SQUATTY. Trouble here is plain and

simple: insufficient vertical sweep. Best bet for

locating culprits is to check both the vertical
output and oscillator tubes, though you might start
by checking the settings of the vertical linearity and
height controls. A shorted or vertical transformer
winding will cause the same trouble. Can’t find the
vertical output tube? Here’s a quick rundown—in
consoles: 6AQ5, 6BL7, 6CG7, 6CM6, 6CM7, 6CS7, 6CWS5,
6CZ5, 6CY7, 6DE7, 6DR7, GEA7, 6EM7, 6EW7, 6FD7,
6GE7, 6GL7, 6K6GT, 6KY8, 6S4, 6SL7, 6SN7, 6US,
12AT7, 12AU7, 12AX7, 12BH7, 12BZ7, 12B4; and in
portables: 5AQ5, 5CZ5, 5V6, 7AV7, 8CG7, 8CM7, 8CWS,
8CS7, 10CW5, 10DE7, 10DR7, 10EM7, 10GF7, 11CY7,
13DE7, 13DR7, 13FD7, 13GF7, 15KY8.

Rapio-TV REpPaIR
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wide open, the best we can get out of this one
¥ is a light, washed-out picture, While local sta-
tions can be picked up, distant stations come in ever
so faintly or not at all. The problem is likely a weak
video or IF tube or perhaps the AGC control setting.
In the event the picture has a slight trace of snow,
check the RF tube or TV antenna. For the record,
common video tubes for AC sets are 6AC7, 6AGS, 6AG7,
6AMS8, 6ANS, 6AW5, 6AS8, 6AU8, 6AWS, 6AZ8, 6BAS,
6BH8, 6BK5, 6BK8, 6CB6, 6CH8, 6CL6, 6CL8, 6CV8,
6CX8, 6EB3, 6GN8, 6FH8, 6HL8, 6JV8, 6K6GT, 6KV,
6LF8, 6U8, 6V6GT, 6W6GT, 12BH7, 12BY7, 12GH7;
common video tubes in portables are 3BU8, 5AMS,
5AN8, 5AQ5, 5AS8, 5U8, 5V6, 8AU8, 8AWS, 8BASA,
8BH8, 8CX8, 8£B8, 8GN, 8)v8, 10GN8, 10HF8, 10JA8,
11KV8, 11008, 12AT7, 12L6, 12W6, 16GK6, 25BKS.

4 ALL WASHED UP. Even with the contrast control

tured here would never be the case with a
properly adjusted TV set, so it's obvious that
} this set's owner didn't take full advantage of the TV
test pattern shown in case No. 1. If yr(‘)lu go in for

8 TALLER THAN TALL. A distortion of the sort pic-

fun-house mirrors, you may also dig the TV equivalent.
Lacking this rather rare proclivity, you'll no doubt
want to adjust the set so it displays an image as
faithful to the original as possible..The vertical line-
~arit{ control is your tool in this case. And while you
could try to alter its setting until heads here assumed
reasonable proportions, you would be far better ad-
vised to make such adjustment with a test pattern.
Also, remember that many sets_incorporate not one
but two controls affecting vertical linearity (the second
is usually termed an auxiliary control), so both must
be adjusted.

1970 Ebrrion ~

caused by a weak RF or oscillator tube. First

step is to replace the RF tube, and, if that doesn't
pay off, replace the oscillator tube. Also, check the
lead-in going to the TV tuner and try rotating the
fine-tuning control to clear up the picture. If a light-
ning- or thunderstorm has been in the area, check
for a burned or open antenna coil. Some coils are
mounted on top of the tuner close to the lead-in cable;
others are mounted within the TV tuner itself. Still
another thing to check is the outside antenna for a
broken lead-in wire. Then, too, wind or rotator ma
have turned the antenna in the wrong direction. And,
last but not least, the antenna may actually have
damaged elements.

5 LOOKS LIKE SNOW. A snowy picture can be

up and down, the site of the trouble is almost
always the same: the vertical sync section. Best
remedy is to replace both the vertical oscillator and

9 RUNNING UPHILL. Though a picture can roll both

- sync tubes (often found in the one and same envelope).

If this doesn’t solve the problem, try adjusting both
the vertical height and linearity control settings. In
some TV sets, incorrect adjustment of these two con-
trols will result in a rolling picture. Physically check
the vertical hold control for possible loose or poorly
soldered connections. Should the vertical hold control
let the picture roll in one direction only, look for a
defective resistor or capacitor in the plate circuit
of the vertical oscillator tube. And should vertical fold-
over occur only at the bottom of the TV screen, it's
a safe bet that the trouble is the vertical output tube.

(Continued overleaf)
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TV CGURE-ALL

white lines can be caused by a defective hori-

zontal oscillator tube. First, check to see if
the horizontal hold control is prorerly set. Once it is,
check the horizontal oscillator frequency setting as
well as the AFC and sync clipper tube. Since the AFC
tube has been replaced by a dual-dicde solid-state re-
ceiver in many of the newer sets, you may discover
such a unit either plugged into a socket or soldered
directly into the PC board. However, all is not lost—
you can replace the soldered job by snipping off the
three ieads close to the body of the diodes, then
forming small loops in new diode rectifier leads and
soldering them to the ends of the feads you just
snipped off. Bear in mind that there are iwo basic
types of hookups: a series end a parallel.

lo THE LINES HAVE IT. A screenful of black and

TILT! A tilted picture can be caused by only
I] one thing: a loose mounting screw on the de-

flection yoke assembly. In other words, the
deflection yoke has turned on the neck of the picture
tube, which can easily happen if the mounting bolt on
the deflection yoke is the least bit loose. Most older
TV sets have a wing nut at the top of the yoke assem-
bly; newer ones generally have a metal yoke band
with a Y%-in. cinch-nut tightener. In the latter case,
the metal band fits over the plastic tabs of the yoke
assembly and snugs against the neck of the picture
tube. In both instances, the procedure is exactly the
same: you first set the yoke level with the frame of
a picture at the top of the TV screen, then adjust
this picture into position with the vertical hold control.
You then recheck the level, and lock the yoke in place.

or up-and-down is sure indication that sync

trouble is at hand. Check both the horizontal
and vertical sync tubes, bearing in mind that these
tubes may be in two separate envelopes or, conversely,
snug as a bug in a rug in but a single vacuum bottle.
Can't find the sync tubes? In consoles, the most prob-
able types are GAL8, 6AM8, BANS, 6AUE, 6AUS, 6AXS,
6Hz8, 6BE6, 6BHS, 6BUS, 6BY6, 6CG7, 6CH8, 6CS6,
6CQ8, 6CU8, 6CX8, GEAS, 6EBB, 6GN8, 6GWS, 6GY6,
6HF8, 6JV8, 6KA8, 6LC8, 6SN7, 6U8, 12AU7, 12AX7,
12BZ7; and in portables, 3BU8, 3BY6, 3CS6, 3GS8,
4BUS, 4CS6, 4GS8, 4HS8, 5AMS, SANS, SEA8, 5U8,
7AU7, 8AUS, 8AWS, 8CG7, 8CN7, 8CX8, 8EBS, 8GNS,
8JV8, 8KAS, 8LC8, 9AU7, 10GNS, 10HF8, 10JA8, 11KVS,
11108, 12AT7, 12AU7, 12BH7, 128N7.

l 4 BOTTOMS UP! Any TV picture running sideways

14

jects on an advertised-in-Life are normally

the result of a defect in the low-voltage power
supply. In older consoles, you can suspect a rectifies
tube of some description; in later model sets and
portables, you can expect to find a selenium rectifier
or a sificon diode in its place. Pinpointing a defective
solid-state job with a voltmeter is a pretty simple
task: with the lead between the positive terminal and
chassis ground, a half-wave rectifier should produce
a voitage of 125 to 150 VDC. And given a full-wave
job or a voltage-doubler, output should be something
on the order of 225 to 260 VDC. Should this approach
prove fruitless, you might also check for improper
setting of the tube positioning magnet on the rear of
the deflection yoke (it can also produce roughly the
same symptoms).

I 5 SQUEEZED AND SQUASHED. Bigger-than-life ob-

Rap1o-TV Repair



CHRISTMAS IS HERE! An extreme condition
I known as the Christmas tree effect, this prob-

lem stems from a horizontal oscillator tube or
a horizontal output tube. (it generally takes the form
of a vertical white bar somewhere on the screen.)
Also worth checking are the horizontal drive and
horizontal frequency controls. First, make sure that
the horizontal drive trimmer isn’t more than Y-turn
from its tight-up position. Next ~set the horizontal
hold control to its center-rotation position, then adjust
the horizontal frequency slug within the horizontal
oscillator coil with a plastic adjustment tgol. Turn the
stug until the fine horizontal lines become wider and
then plop into a full picture (if the slug is turned too
far, the lines will slant in the opposite direction). Once
this looks satisfactory, try rotating the station selector
to see if the picture stays in view.

WIGGLE WORM. Though a trifle hard to show
]6 photographically, wiggles on a TV screen are

ordinarily due to a 60- or 120-Hz component
in the low-voltage power supply. They normally evi-
dence themselves by causing the image to wobble
back and forth; oftentimes, there will also be one
or two dark stripes across the screen. First thing to
suspect is an electrolytic capacitor in the doubler
circuits. To remedy the  situation, simply bridge a
100-uF, 450-V electrolytic capacitor across the sus-
pect. Should things improve, replace the tired and
testy old job with a brand-new one, having the exact
capacity and voltage ratings. Also worth knowing is
the fact that a defective input filter capacitor in
AC/DC portables can even result in no picture, no
sound, or no raster!

1970 EprtioNn
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FOLDED GRILLE. Looking much like the dented

grille of a brand-spanking new chrome-plated

gas-eating chariot, this condition can result
from the very same ills that were responsible for the
problems in photo 12. The demon may be the hori-
zontal oscillator tube. Again, it may be the dual-diode
AFC rectifier, so if replacing the horizontal oscillator
tube doesn’t help, the next thing to tackle is the'AFC
diodes. Should a shorted or leaky dual-diode rectifier
be the defective component, you'll generally hear a
high-pitched whistle or peeping sound from the speak-
er. In this case, your course of action is to replace
those lousy diodes as outlined previously, turn on the
set, and search for a folded grille that hopefully will
be no more.

SPOTTED SCREEN. The trouble shown above
started with a spot the size of a pin head,

17 which, within two weeks, had grown to be big
as an orange. Wha hoppen? Simple! The phosphor on
the pic-tube was burning off. And the only remedy is
replacement of the pic tube itself. Thing to watch for
here, with older TVs at least, is incorrect setting of
the ion trap (newer TVs are devoid of this device). The
ion trap should always be set as close as possible to
the picture-tube pin base so as to produce the greatest
possible brightness. Sitll another way to ruin a pic
tube is to operate a set having a defective vertical
oscillator tube. As pointed out in case No. 6, the single
horizontal white line across the screen will produce
‘devastating destruction in short order, unless the
brightness control is turned way, way down.
(Continued overleaf)
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TV CURE-ALL

BLURRY, FUZZY, AND DIM. TV pic tubes that
]8 come on with all the speed of a turtle in Tip-

perary are probably tired as a fleet-footed floozy
after an 8000-meter race. For like all tubes, boob
tubes begin their journey to tube burying ground the
first time they're turned on. Eventually, images are
blurred and fuzzy, even though brightness and con-
trast controls are wide open; closeups of faces reveal
extreme white and blotchy areas even though such
blemishes aren't present in the flesh. Tube brighteners
or a special process called charging can stave off the
inevitable for a time, but stalling for time is only
delaying the inevitable. Best bet is to do the thing
you'll eventually have ic do—replace the picture tube.

make for anything but pleasurable viewing,
there’s really little you can do to relieve the
situation. The particular form of TV interference (1VI)
snown here was caused by a defective power trans-
former somewhere on the same power line; roughly
half the picture is covered with dots and dashes, and
there is a good deal of picture tearing. Since there
are so many causes of TVI—police radio, CB equip-
ment, hams, even radio-TV stations—pinpointing the
culprit may take some time. Installing a TVI tiap in
series with the antenna lead-in sometimes helps. And
anything you can do to increase signal strength at the
receiver itself is also worth trying. Among the various
steps in this direction are installing a narrow-band
{yagi) antenna; raising the antenna in height; and using
—shielded lead-in cable between antenna and TV sei.

I 9 ROAR! ROAR! ROAR! Though images of this sort

STRING OF ROPE. A vertical weaving line down
20 the TV screen is generally evidence of Bark-

hausen, snivets, or RF oscillation (Barkhausen
and snivet lines predominate on VHF channels). First
step is to replace the horizontal output tube, which,
though it may check out OK in a tube tester, may stili
be oscillating and causing interference. in many cases,
this same type of oscillation will become more pro-
nounced on weak or distant stations. Dressing the
antenna leads away from the high-voltage cage should
help. Should there be a white vertical line present
on the screen, the horizonial drive control should be
backed off until the line disappears. In extreme con-
ditions, it may also be necessary to replace the
horizoMal output and oscillalor tubes.

TEST PATTERNS, AGAIN! Having examined case
2] after case of typical TV ills, we're back again

to the faithful test pattern. The reason is easy
to expfain: nothing else tells you half as much about
a TV set's performance—good or bad. When you come
right down to it, there are dozens of TV tfest patterns,
since each station transmits its own particular version
(the one shown in case No. 1 is that transmitied by
New York's WCBS-TV; the one above is that produced
by the B&K Television Analyst). But regardless of
which pattern you have at your disposal, you can use
it to determine whether your set is properly adjusted
for aspect ratio, linearity, and contrast; and how it
stacks up in terms of line count, line resolution, -and
fow-frequency phase shift. In short, TV happiness is
a properly displayed test pattern!
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Color sync has been the
cause of many a good

man's cop-out, but take
heart! Here's what to do

Of all the troubles that attack the color TV
screen, runping hue is one of the easiest
to spot. It produces a number of weird pat-
terns, but there’s always one revealing symp-
tom—color seems to separate from the black-
and-white image. The monochrome picture
keeps operating normally while color washes
in waves across the screen. Stripes can drift
horizontally, vertically, or diagonally. They
might rush by at dizzying speed or float lazily
to and fro. Worse yet, width of roaming color

stripes often varies from narrow to broad.
This classic symptom—separation of color
from the black-and-white picture—is strong
evidence that the problem is “lack of color
sync” (synchronization). A similar effect in
a black-and-white receiver is uncontrolled
vertical rolling, or a slashing of the image
into horizonal lines. In those troubles, the re-
ceiver’s vertical and horizontal stages are not
in step with signals transmitted by the TV
station. When color sync is lost, the receiver

also fails to mesh with transmitted signals.
Sync-ing Fast. There’s good reason why
the color set must latch onto the transmitting
station. When- today’s color system was ap-
proved, the FCC decided color

must not interfere with regular
black-and-white reception. To
fulfill the requirement, engineers

created a vehicle to carry color in

a manner the black-and-white set

would ignore. They came up with

the “color subcarrier.”” When

y color voltages from the studio

camera are modulated onto a fre-

WO N I quency of 3.58 MHz, the color
subcarrier, it was found they

would drop into “holes” already

existing in the black-and-white

‘ signal. Now color and mono-

chrome receivers could co-exist

in a compatible system.
But the color receiver must
have special circuits to recover

By Len Buckwalter, KIODH
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the subcarrier. Reason is that
color modulation is transmitted, but the
subcarrier remains behind. (Color modula-
tion exists just above and below 3.58 MHz.)
This system proves technically economical.
Since the subcarrier is killed at the transmit-
ting end (after it’s done its job of creating
color modulation frequencies), it simply
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ANT

COLOR PIX TUBE
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COLOR SYNC CIRCUITS

Fig. 1. Color sync circuits are enclosed in dotted
line. To maintain correct coler on screen, both
frequency and phase of 3.58-MHz Oscillator is
locked-on to station signol.

isn’t present to interfere with black-and-
white reception. The color receiver, how-
ever, must create a local subcarrier to serve
as a key for decoding, or demodulating, the
original color signal generated at the studio.

Just Like CW. This action can be com-
pared to tuning a ham or shortwave receiver
for code reception. Code enters the receiver
as a radio-frequency signal which can’t be
fed directly to the speaker. So the receiver
provides a local radio signal (from a BFO,
or beat-frequency oscillator) and the result-
ing mixture creates an audio tone. In the
color receiver, the subcarrier reconstructs the
original camera’ signals so they can bhe fed
to the picture tube.

Because of incredible accuracy needed for
good color, the color circuits have a few re-
finements.

For one thing, the station transmits only
a tiny sampling of the 3.58 subcarrier. Since
it’s about 8 cycles long, it’s aptly called the
“burst.” So brief is the signal that it can be
squeezed in during the time the screen is
dark for a fraction of a second at the end
of each horizontal scanning line. The burst,
though, is long enough 1o inform the receiver
of the correct subcarrier frequency. This is
the initial step in synchronizing color be-
tween transmitter and receiver.

As for that subcarrier, the color receiver
generates its own on 3.58 MHz. It’s done
with a stable, crystal-controlled oscillator.

Nevertheless, the oscillator can’t approach
the required accuracy, and the incoming
burst is used to kick it on frequency.

Another element of the color sync system
is a control “loop.” As we'll see, this will tie
the incoming burst—the reference—to the
local crystal oscillator. Anything which dis-
turbs this system causes running color, an
aimless spilling of tints off the basic black-
and-white image.

A Trip On AFPC. In Fig. 1 is a block dia-
gram of major stages for color sync. This
is the set’s AFPC, or Automatic Frequency
Phase Control system. As the name implies
it controls both frequency and phase of the
receiver’s locally generated subcarrier. Ac-
tually, frequency and phase are mosily a
matter of degree. When the oscillator is a
few dozen cycles above or below 3.58 MHz
the system may be considered controlling fre-
quency.

But as the burst signal and oscillator start

\
‘.Q...Q.’.‘
estv000303 8

Fig. 2. Poor sync or runny color can sometimes
be traced fo a defective antenna or lead-in. Flat
twin-lead exposed fo the elements is

especially subject to color-wrecking damage.

to get into step, the control system operates
on the more precise level of phase; that is,
both signals must begin at zero at exactly
the same instant, then alternate through 360
degrees together. Unless locking action is
total, picture hues may shift toward the
green or purple end of the scale. Major func-
tions of the color-sync section, blocked in
Fig. 1, are as follows.

Burst Amp. An incoming colorcast
travels through the conventional part of the
receiver at upper left. Note that it is basi-
cally a black-and-white receiver that feeds

Rap1o~-TV REPAIR



Fig. 3. Before tearing into the color TV to look
for causes of poor color sync, make sure that all
the controls are properly set—especially

the horizontal hold control.

the specialized color circuits found below.
Synchronizing action begins as an incoming
burst signal reaches the Burst Amp. This is
the rapid-fire group of cycles sent as a refer-
ence by the TV station and thus they become
the reference for the complete control sys-
tem. They are strengthened by the Burst
Amplifier before proceeding further. Notice
that the burst is next applied to the Phase
Detector.

Phase Detector. An electronic com-
parison occurs here. The stage is designed
to accept two signals, then produce one out-
put voltage which encodes any differences
between the original signals. The burst is
one signal; the other is from the 3.58 MHz
Oscillator.

3.58 MHz Oscillator. This crystal-con-
trolled oscillator generates the local color
subcarrier. As mentioned earlier, it is stable,
but not accurate enough. A small portion
of oscillator signal is sent 10 the Phase De-
tector as a 3.58 MHz sample. The Phase
Detector is now receiving two signals for

Fig. 4. Ancther adjustment that can affect color
sync is the AGC. Here, control is located behind a
front-panel knob, though usually it's on

the rear apron. Set AGC os described in teat.

1970 EpitioNn

comparison and it produces an output
(shown as the DC correction).

Reactance Control. This tube serves as
an electronic tuning capacitor, much the
same as the tuning capacitor used to tune
any radio. Only it has no moving plates. Tts
capacity can be controlled by the DC cor-
rection voltage supplied by the Phase Detec-
tor. Further, the Reactance Tube is con-
nected as a variable capacitor across the tun-
ing circuits of the 3.58 MHz Oscillator.

To sum up the overall action of Fig. 1: an
incoming burst signal is compared with the
local 3.58 Oscillator at the outset. The Phase
Detéctor senses error between the two, then
operates the Reactance Control. Capacity

changes then re-tune the 3.58 Oscillator until
it is on the exact subcarrier frequency. Note
that the oscillator produces a continuous sig-
nal, though it is being controlied by the burst.

Fig. 5. Tubes account for most sync circuit
troubles. They will usually all be found on the
set's chroma board; cheéking by substitution
is the easiest way fo find a bad one. .

The 3.58 signal, now precisely correct, goes
to the Color Demodulators which produce
correct voltages for operating the picture
tube guns. At this point, any loss of sync de-
taches color from the black-and-white image.

Manual Control. When color sync acts

) up, there are a cduple of initial checks which

will determine whether it's caused by some-
thing outside the chassis. We’ll assume the
set is receiving a normal black-and-white pic-
ture in order to rule out problems which
might originate in other sections of the re-
ceiver. The antenna and lead-in (Fig. 2)
are also considered to be in good condition
and aren’t deteriorating the color signal be-
fore it enters the receiver.



COLOR WON'T STAY

Turn to a color program and carefully ad-
just the fine-tuning control. This is critical
to stable color reception since it places the
burst into correct position within the set’s
tuning circuits. If the burst is attenuated, it
won'’t be available to control the crystal os-
cillator. Another adjustment that might

PHASE DETECTOR~

BURST AMP REACTANCE 3. 56MHz

CONTROL OSCILLATOR

Fig. 6. On this typical chroma board, stages
directly concerned with color sync are shown in
solid circles. Poor sync is usually caused by
one or more of these tubes being defective.

affect the burst signal is the horizontal hold
control (Fig. 3).

Though these circuits occur in different
sections of the receiver, there is some inter-
action. You may recall that a burst occurs
at the end of every horizontal scanning line.
To help keep the Burst Amplifier firing prop-
erly, it is locked into the set’s horizontal scan-
ning section. Mistuning of the horizontal
hold control is apt to disturb the timing. For
this reason, always set the horizontal hold

Fig. 7. If tubes are not the problem, shorting
the grid of the reactance tube to ground may
isolate trouble. Manufacturer's service
literature may be needed to locate test point.

so the picture is centered on the screen.
(You'll note the hold is able to shift the pic-
ture slightly left or right before the image
breaks up.)

Consider The Killer. Another adjustment
to check is the Color Killer. This circuit
doesn’t directly participate in color sync but
it could have an effect. The “killer” is a stage
which closes off the receiver’s color stages
during black-and-white reception to keep
color from accidentally spilling through and
disturbing the image.

If the killer is set at a critical point, it's
possible for a part of .the color signal to be
wiped away, which could lead to unstable
operation. Turn the control fully off to
check if this is the sync problem. The cor-
rect setting is one that doesn’t produce col-
ored “confetti” on the screen when the set
is tuned to an unused channel. Location of
the killer control is usually along the rear

Fig. 8. If color sync improves when reactance
tube grid is grounded, reactance and oscillator
stages are probably alright. Be careful not

to disturb yoke components while working on sef.

chassis apron: on some sets it’s accessible
when one of the front-panel knobs is re-
moved.

Finally, check the AGC (automatic gain
control) adjustment if the set has one (Fig.
4). Should AGC be set too high (thereby
severely reducing gain of the receiver’s front-
end), there could be partial clipping of the
color signal. The usual adjustment for AGC
is done while viewing the strongest local
channel. The control is turned until the
picture starts tearing or turns negative, which
indicates overload. Then the control is re-

Rap1o-TV REPAIR



Fig. 9. Alignment of transformers in the color
section should not be disturbed since 1ealignment
is complicated. However, transformer

windings can readily be checked for continuity.

et

:
CORRECTION

tarded slightly until a normal image is ob-
tained. If these preliminaries don’t cure a
case of color instability, the back cover of
the set is removed for the next step.

Troublesome Tubes. As in most other
circuits, tubes account for the bulk of color-
sync faults. You can locate tubes (Fig. 5)
associated with color sync by examining the
set’'s chroma (or color) board. 1t's usually
a subchassis or printed circuit that bears
most circuitry for processing color signals.
The layout of a color board used in a recent
Westinghouse receiver is shown in Fig. 6.
When color sync acts up, check those tubes
by substituting known good ones before
probing more deeply into the set.

Manufacturers often provide convenient
test points on a color chassis to help pinpoint
troublespots. Thus, it’s a good-idea to obtain
the service literature for a particular set if
you wish to probe further into a color sync
problem.

1970 EprrioN

One useful test point indicates whcther the
fault is in the Burst Amp and Phase Dctec-
tor stages or the Reactance Control and 3.58
Oscillator stages. If the simplified diagram in
Fig. 7 is traced. it is seen that a test point
(A) occurs in the grid of the Reactance Con-
trol tube. This is the stage that acts like a
variable capacitor across the oscillator and
continuously adjusts frequency with a DC
correction voltage.

The test point enables you to ground the
DC correction voltage and observe certain
effects. Watch the color picture when you
ground the test point with a clip lead 10 the
chassis (Fig. 8). If it improves cclor sync—
color stops moving through the picture—it’s
a good sign the Reactance Control and oscil-
lator stages are not at fault.

No Reactance Volts. During this test,
you removed the action of the Burst Ampli-
fier and Phase Detector from the circnit.
Further. in grounding the test point, you

Fig. 10. To defermine if Burst Amp
and Phase Detector ore

working properly, ground the Burst
Amp grid as shown, then measure

the voltages (witha VIVM) on

the transformer side of the diode.
The actual voltages will vary from set
to set, but should be equal

and of opposite polarity.

SAMPLE

placed zero volts on the grid of the React-
ance Control stage, a voltage which is about
right during normal reception. H color sync
improves, you have proved that both react-
ance and oscillator stages are capable of
approximately normal operation.

We say “approximate” since color may

BANDPASS |
TP i |
y p— )

e

COLOR
AMP

COLOR
.| BURST SIGNAL DENDDULATORS
==\
! s 10 PHASE
G —— DETECTOR

Fig. 11. The next circuit to have a close look

at is the Burst Amp. If Phase Detector voltages are
incorrect, perhaps the burst signal is being
interrupted between Color and Burst Amp. The
only way to find out is with a scope.
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not lock compietely in place, but possibly
drift slowly across the screen. If you get
this action, shift suspicion to the burst and
detector stages. Measure tube-socket values
of voltage and resistance to find the faulty
component. Leaky capacitors are frequent-
ly the trouble, followed by resistors which
have changed value (rarely will a 3.58 crystal
go bad). Alignment of various coils or trans-
formers in this section (Fig. 9) shouldn’t
be touched unless you’ve exhausted all other
test possibilities.

Slap In The Phase. One shortcut helps
tell whether Phase Detector or Burst Amp is
at fault. In Fig. 10 is a simplified schematic
of these stages, as used in an RCA color
chassis. During operation, the Burst Amp is
boosting the received burst signal and apply-
ing it to the Phase Detector. Here the signal
is split in the transformer leading to a tube
with a pair of detector diodes. At the same
time, a 3.58 MHz Sample is applied to the
other side of the diodes. This circuit com-

(Continued on page 102)

ey b

15 V701, PIN 6 40V.P-P 16 V01, PIN 2 4V.P-P

17 V705, PIN 3 100V.P-P 18 V705, PIN 2 15V.P-P

1

21 V02, PIN 5 200v.P-P

UL

20 VIR, PIN 165V.PP

i

23 V703, PIN 6 100V.P-P

Fig. 12. Typical service literature provides waveforms at different circuit points so that
burst and other signals can readily be traced through various stages with an oscilloscope.
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TACKLE
THAT TOTABLE

TV

By Homer L. Davidson

Fixing that portable takes a knowing hand; here a pro lends his!

hen thot portable TV is on the

blink, you’ve got two choices: figure
on spending a bundle having it fixed, or
doing it yourself. Of course, doing it your-
self can be a problem even if you've had
experience with big-brother console. That’s
because size considerations makes for design
and construction differences. But take heart
—the most common problems of a portable
TV are often the easiest 10 repair. And with
a few items of test gear and a little know-
how you can tackle that misbehaving port-
able with confidence.

No Nothing. This symptom is the easiest
trouble of all to correct. Let’s take a look
at the block diagram in Fig. 1. We see that
practically every stage gets power from the
low-voltage power supply. Let’s begin right
here.

Roll up your sleeves and pull the TV back
cover off. First, see if the portable is an
AC/DC or power-transformer type. The
AC/DC portable TV receiver does not have
a power transformer like the one shown in
Fig. 2. All filaments in the AC/DC portable
are hooked in series. In the power-trans-
formef variety, the transformer supplies 6.3

1970 EprTioN

VAC to all tubes in a parallel circuit.

Now check the circuit breaker on the
rear apron of the TV chassis. In most late-
model sets, it’s in the form of a small pro-
truding red rod. Push this and the circuit
breaker will reset. If this was the problem,
the filaments should begin lighting. Often
a tube in the sweep circuit, such as the
damper tube, will arc over, kicking out the
circuit breaker. If the tube starts arcing
when the circuit breaker is reset, replace the
tube.

Fused Fuse. Take a look and see if all
tubes light up. If they don’t, check for a
defective fuse. Some portable receivers have
a circuit breaker and a low-ampere fuse in
the AC line. Check the continuity of the
fuse with an ochmmeter. Just looking at the
fuse may not tell the tale. OK, the fuse is
blown, so in goes another one. In some
cases, only the type designed for the set
will plug into the fuse holder.

Look at the schematic of your set and
see if the fuse in the low-voltage power sup-
ply is like the hookup in Fig. 3. Here is a
2-A fuse protecting the overload that may
occur in the low-voltage power supply if



THAT TOTABLE TV

associated circuitry suddenly shorts out.

What makes the fuse blow in the low-
voltage power supply? Check for a shorted
selenium or silicon diode rectifier. Then go
to the filter capacitors and check for other
possible defective components that can be
shorted causing an overload in the B+ line.

string portable TVs (transformerless) is
shown in Fig, 4. Here the fuse is a 0.4-amp
type at the output of the power supply.
After checking the fuse, go directly to plug-
in resistor, R113 and see if it has burned
open.

Now check the front-to-back resistance of
SR10! and SR102, the two silicon diodes.
Remember to always cut one lead loose for
accurate measurement. If they're OK, then
check the voltage-doubler capacitor, C111.
These capacitors will dry out after several

ANT awoio F | | aoio
I-P & DETECTOR oUTRUT MSPW
7'y
VIDEQ VIDEO
TUNER IF. A Pl oeTECTR 9P
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?
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SMe }—»—o DEFLECT 0N
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Fig. 1. Block diagram of standard TV set is useful when attempting to track down power supply troubles.

You can make a quick check of silicon
diodes with the low-ohms scale of the VOM.
Remove one end of the suspected diode, then
place the ohmmeter leads across the diode
rectifier. You should have a 5- to 15-ohm
reading in one direction. Now reverse the
ohmmeter leads.
read 5 to 15 ohms? If so, the diode is
shorted. A very high resistance reading
should be noted with reversed ohmmeter
leads. Very rarely do silicon diodes go open;
they usually short out.

Smelly Selenium. Selenium rectifiers
will have a resistance reading from 20 to 25
ohms in one direction and over 3000 in
the other. You can easily spot a defective
selenium rectifier by its pungent smell. Also,
black burned spots form on the selenium
side of a defective rectifier of this type.

Let’s say, for instance, the fuse is good
but there’s still no output voltage from the
low-voltage supply. In this same circuit
(Fig. 3), check to see if the 3-ohm resistor
is open.

A voltage-doubler circuit used in series

Does the ohmmeter still

years of use. A white substance may have
leaked out.at the bottom of the filter, indi-
cating the capacitor is defective.

To check the capacitor, shunt a new one
across it. If that cures the problem, replace
the defective capacitor.

Fig. 2. Hand points to power transformer in
transformer type set. The absence of this or similar
transformer indicates TV set is of the series string
variety, which the majority of low-cost portables are.

RAp10-TV REPAIR



Fig. 3. Schematic
shows typical
transformerless
low-voltage power
supply used in many
current portable TV
. models. Here, o
2-Amp fuse is used fo
protect set from
damage in case of
short circuit
developing in the
B-plus line or
associated
components.
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Hummm . . . If there’s hum in the sound
or dark bars across the screen, check
the filter capacitor in your set equivalent
to C113 and C114 in Fig. 4. Shunt a new
capacitor of at least 450-VDC rating across
the suspected filter capacitor and see if the
hum disappears—if sc, you've located the
fault. When checking the power supply, al-
ways have the AC swilch turned off while
clipping the test capacitor across a suspect
filter capacitor.

In Fig.. 5 is another low-voltage power
supply using a silicon diode as rectifier.
Notice the thermistor resistor ahead of the
diode. This resistor protects the series-string
tubes by preventing surge voltage from being
applied to cold tubes.

After several years’ usage, the wires sol-
dered to each side cf the thermistor can pop
off or come loose, leaving a high-resistance
or open-current path. The results are inter-
mittent or no output from the low-voltage
power supply.

A low-voltage power supply circuit using
a power transformer is shown in Fig. 6. The

1970 EpitioN

secondary winding is wired up for full-wave
rectification with two silicon diodes in each
leg. Notice the circuit breaker in the center
leg of the transformer. In case heavy cur-
rent drain in the B+ results because of
defective components or a short circuwit, the
circuit breaker will kick out.

No H.V.? When this type of set is dead,
check the B+ output supply voltage with
a DC voltmeter. Also check the resistance
of the two silicon diodes. Generally, when
one is found defective, both silicon diodes
in that leg should be replaced. If the circuit
breaker keeps kicking out after it's been
reset a few seconds, short across the termi-
nals with an alligator clip. Occasionally, the
circuit breaker will become defective and
will not hold under the ordinary power Joad
and will have to be replaced.

The second winding on the power trans-
former is the heater circuit. Tubes in
transformer-type portable sets usually all
operate on 6.3 VAC. This particular heater
winding (hot side) has a 1-in. piece of #28
fuse wire so that in case of a filament or

25
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pilot lamp short circuit, the wire will open,
protecting the transformer winding from
overload. If the filaments don’t light, check
for an open fuse wire—if OK, check for
an open transformer winding with an ohm-
meter and one transformer lead discon-
nected.

When the tubes are dark in a series;string
set, all tubes will have to be checked for an
open filament because if one goes out, none
will light. So with a tube filament checker as

blk/rtid

2.4a

= +-IN. LENGTH OF #28 FUSE WIRE

shown in Fig. 7 or with an ohmmeter, check
filament continuity.

Continuity Check. We know that one of
these tubes, or possibly two, may have an
open heater element. Take one tube out
at a time and check it for continuity. Start
with the horizontal output tube, damper,
and sound output tube, in that order. These
tubes run hot and are most likely to have
a defective filament.

When checking filament continuity with
an ohmmeter, switch to a low-ohm scale and
place the probes across the heater terminals.
The larger the heater voltage required by
the tube, the greater the filament resistance
measured should be. See Fig. 8 for a fila-
ment resistance chart. -

In case the problem hasn’t been found
after checking tube continuity, bring out the
AC voltmeter (see Fig. 9). Switch the volt-
meter to the 150-VAC scale. Place the
voltmeter probes across the on/off switch—
it could be open. If this checks out OK,
put one voltmeter lead to the on/off switch
and trace the heater wires starting at the
grounded side (Fig. 10).

Most tuner tubes are located at the
grounded side of the series filament string.
Quickest way to eliminate a possible defec-

tive tube socket or broken heater wire in
the tuner is to clip a shunt wire from the
brown heater wire going from the tuner to
the chassis ground. If the problem is in the
tuner, the other series string of tubes will
light up when the set is turned on. If so,
you have isolated the heater trouble to the
tuner section.

Mostly Series. Remember that most
portable receivers are of the series heater
variety. When one tube goes out, the whole
string is open like a cheap string of Christ-
mas tree lights.

Fig. 11 shows a typical power transformer
heater circuit with all tubes wired in parallel.
In this type, one or two tubes may not light

Fig. 6. Transformer power supply
is used in better portable

TVs. Typically, a circuit breaker
is used in either AC line or in
B-plus circuit as shown here.
Full-wave rectification is provided
by the use of two silicon diodes
in this configuration, or in'some
cases, a bridge circuit employing
four diodes. Typical DC-ohms
values shown on transformer
windings and choke lets them be
easily tested with an ohmmeter.

up indicating they are dead or their heater
wiring defective. If all the tubes are dead
in a power-transformer TV set, check for
defective power transformer, broken heater
wires, or open fuse wire.

When the picture tube has a raster, but
there is no sound or picture, the trouble is
probably in the tuner. The tuner is just be-
hind the station selector knob. Substitute or
check the RF and oscillator tube. If substitut-
ing tubes here doesn’t produce picture or

Fig. 7. Easiest way to check many tube filaments in
a series-string TV is with simple continuity tester.
What happens in this fype of set is that when one
filament burns out, none of the tubes will light up.

Rap10-TV REPAIR



TUBE HEATER RATINGS
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Fig. 8. If a continuvity tester isn't available, tube
filaments can be checked with an ohmmeter. Listed
above is the opproximate resistance value for tubes
of various voltage rotings, e.g., 12BQ6 is 3—12.

Fig. 9. If oll tube filoments check out good,

test the AC power switch with an AC voltmeter.
If switch is good, no voltage should be indicated
when on, 117 ¥ AC should be indicated when off.
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No Picture — Raster — Good Sound.
When there is sound, a good raster, but no
picture, the trouble is likely to be in the
video circuits. Most portable TV sound cir-
cuits are connected to the beginning of the
video circuit, so the problem will be some-
where after this point. Substituting or check-
ing the video amplifier tubes will usuvally
solve this problem.

The cause of excessive picture smear and
tearing can usually be found in the video
amp circuits. Open peaking coils in the
video output circuit will result in a smeary
picture—see Fig. 12. An open or leaky
coupling capacitor from video amp to CRT
can also cause picture smear.

Another possibility is a shorted picture
tube. Simply tap near the end of the CRT,
but gently, while watching the picture in a
hand mirror. If the fault comes and goes
while you’re tapping, replacement of the
CRT is the answer.

No Sound—Good Picture. When every-
thing is fine but the sound is missing, go
directly to the sound amplifier section and
check the sound tubes, starting with the out-
put tube—see Fig.
cause no sound. extreme distortion, or ex-
cessive hum. If a tube is not at fault, check

V204 V201 Vip4 Vi01
4JC6 11Kv8 12FX5 17J86

1201 \I/\H—/\l
. 66X6 1AV
t260
T "'”'1

117VAC

Fig. 10. Typical series-string hookup can be quickly traced with AC voltmeter to locate breck in circuit.

sound, check the IF and video output tube.
Always replace these tubes if any element
indicates shorted on a tube tester.

If the problem persists, try pulling the
AGC (automatic gain control) tube out of
its socket (with the set on) and see if the
picture or sound returns for a split second.
If so, your set has AGC troubles. A defec-
tive AGC tube can cut off both picture and
sound. Another method for checking AGC
is to turn to a weak TV station. The picture
and sound may appear on a weak signal but
can be blocked by AGC action on a strong
TV station.
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Fig. 11. In transformer fype sef one or fwo filaments
may not light up indicating tube or associated heater
wiring is defective. If no tubes light up in this
type of set, check the power transformer, fuses in AC
or filament line or circuit breaker, ond AC switch.

13. A defect here can
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Fig. 12, Picture smear with complete loss of detail
is caused by defects in either the video amplifier
circuit or a shorted picture tube. Easy way

fo check picture tube is to tap it gently on the

-base and neck while waiching picture in mirror.

Fig. 13. The audio circuitry in your portable

TV will look very much like this. If poor, distorted
or weak sound is the problem, start by checking
these tubes or their counferparts in your set.

The next thing to check is the speaker (see text).

Eg:igk 2 K gguoﬁn DET . TRANS
. 18yF -TRANS.
SOOND IF - LSS T ey
X BHZ6 01
L |r.8vst ST AUDI0E C
1 = STANOG SPHR
U f === r N
b Bz ! grq
——|wil ! { 1 |
1 AUDIO QUTPUT
22 =3 [wnd. | l TRANSFORMER
RS L 903" "= =--"
2] “Te o o0
W3 A s
‘ .001
+
170v0C - ry

the speaker and cable connections. Also
check for a defective output transformer.
This can easily be accomplished with an
ohmmeter continuity check. Distorted sound
can be caused by the cone resting on the cen-
ter pole piece, in which case the speaker must
be replaced. Small holes poked into the
speaker cone can be repaired with glue.
Intermittent sound can be caused by a
cracked PC board. Push and move the small
parts on the PC board with an insulated tool

Fig. 14. Insufficient width is caused by the horizontal
sweep voltage being low. This problem is most often
traced to a weak or defective horirontal output or
damper tube, but can also be low B-plus voltage.

while the set is on. Intermittent IF and
detector coils may have cold solder connec-
tions inside the metal can.

Black Screen—Good Sound. Here we
probably have a horizontal sweep problem
(but be sure it is not just the brightness
control turned all the way down). Be ex-
tremely careful when working in this section
as LETHAL voltages exist. Keep the set
turned off unless stated otherwise. The CRT
capacitively stores up to a 20,000-volt charge

Fig. 15. If tubes are not the cause of a narrow
raster, circuit components associated with the hori-
zontal and damper fubes are likely candidates. The
pencil points fo the horizontal output tube circuit.

Rap10-TV RePAIR



FROM SYNC.SEP.

Uvoriz. AFC
! DUAL DIODES
!

so do not touch the high voltage nipple—
even with the set of]. As a further precau-
tion, keep one hand behind your back, away
from the ground or chassis, working with
the other. This will keep possible shock
from being dangercus.

First ofi. check the horizontal output,
damper, and horizontal oscillator tube. in
that order. with the set off. Then check the
high-voltage rectifier tube after shorting all
exposed high-voltage cage connections to

1970 EpiTiON

Fig. 16. When the horizontal won't lock in,
check the horizontal oscillator and output tubes.
I alright, try adjusting the horirontal

frequency coil slug, usually on rear shirf of sef.

Fig. 17. If horitontal still con't be locked in,

the next thing to check is the AFC (automatic
frequency control) diodes. They are usually in the
form of a single common-cathode three-lead package.

Fig. 18. A single bright horitontal line

usually means the vertical oscillator or output tube
is defective. Also try adjusting the vertical
height and linearity controls (see fext).

ground to assure everything is discharged.

Look closely for a burned spot on the fly-
back transformer indicating it is defective
and may have to be replaced. Then take
a small. well-insulated screwdriver blade,
slip the blade under the horizontal output
cap while the set is on and draw a small arc
from the plate terminal. If no arc appears,
there is probably insufficient drive voltage
to the horizontal output tube. Take a volt-
age reading at the grid pin; it should be from
—5 to —25 VDC.

All of these checks can be made from
the top of the chassis. Never measure the
cap, or plate, voltage on a horizontal output
tube. You can easily wrap the meter hand
around the stop terminal. To measure the
grid drive voltage, pull the plate cap off the
horizontal output with the set off and then
turn set on. If the voltage is normal, the
horizontal oscillator section is performing.
The trouble must be between the horizontal
output tube to the CRT.

Careful Now. With the set off, carefully
pull the cap off the high voltage rectifier
tube with a pair of insulated long-nose pliers.

Fig. 19. The vertical oscillator circuit con also
cause the absence of vertical sweep. The pencil points
to the oscillator feedback coupling capacitor, one
possible smpect; also check the vertical transformer.
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THAT TOTABLE TV

Turn the set on, let it warm up, and then
arc the screwdriver blade to the terminal
inside of the high voltage cap. A good hot
arc can be drawn up to half an inch long,
if the horizontal sweep section is working
properly. Turn the set off and replace the
tube cap.

To see if the high voltage is being applied
to the CRT, short the high voltage nipple
on the CRT to chassis ground with a long,
well-insulated screwdriver. Be extremely

careful here. Placing the metal screwdriver

Fig. 20. A snowy picture with little confrast and weak
detail is offen caused by a weak RF amplifier tube
in the tuner. This symptom can also mean a broken
lead-in wire, shorfed anfenna, or open antenna coils.

to the ground and sliding it to the high-
voltage anode connection should produce a
sharp high-voltage arc.

If not, shut down the TV. Short the pic-
ture tube high-voltage cap to chassis ground.
Also discharge the CRT by using two large
screwdrivers, one on the anode connection
and the other to black CRT coating. Snap

\(| 130
/1 ANTENNA COILS
- ANV 00000 ———p 10+
2.2ME6 TUNER
y\| 130
y
AN\ —=
s 2.2NEG
ANTENNA
TERMINAL STRIP = .

Fig. 21. The antenna coils are usually hooked up in
this way. The capacitor/resistor network is designed
to prevent lightning from damaging tuner. Check that
capacitors, resistors and coils haven't been damaged.

Fig. 22. If the picture jumps around every time you
touch the channel selector, the tuner probably needs
cleaning. Get a good spray lube and spray it on the
contacfs while briskly rotating the selector knob.

out the high-voltage cable and fire up the
receiver. Arc the high-voltage cable to
chassis and a sharp-high-voltage arc should
occur. In case there is plenty of high volt-
age, the picture tube is probably defective.

Sides Pulled In. Insufficient horizontal
width indicates insufficient high voltage on
the CRT. The trouble can be a weak hori-
zontal output, damper, oscillator tube, or
all three. Don’t overlook the possibility of
a weak low-voltage rectifier tube that sup-
plies power to the horizontal sweep stages.
Check the setting of the horizontal linearity
or width coil, as shown in Fig. 14.

The screen-grid resistor and bypass capa-
citor of the horizontal output tube are likely
components to check if insufficient width is

(Continued on page 99)

Fig. 23. Attempts at reducing overall size of portable
TV sets have resulted in very crowded chassis layouts.

This makes the portable a great deal more difficult

to work on and care must be used not fo damage sef.
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B When it comes to do-it-yourself TV serv-
icing, do you use the “shotgun” method to
locate bad tubes? If you’re the average, non-
technical, television set owner you probably
do, since you couldn’t be expected to know
exactly where the target is. What do 1 mean
by the “shotgun” method? Well, here’s how it
works: )

Your TV set is acting up. So you pull out
all or most of the tubes, cart them down to
the corner drug store or supermarket, and
run them through the do-it-yourself tube
checker. You find two or three that show
a “bad” or ‘“questionable” reading, so you
buy some new ones. When you get home and
plug in the new tubes, you may find that you
still haven’t cured the sickness. Even if you
have, there’s a good chance you’ve replaced
some tubes needlessly, since a questionable
tube-checker reading doesn’t always indicate
a bad tube.

First Step Forward. What can you do
to avoid this unnecessary expense? Here are
some tips that may save you considerable
cash and frustration the next time you tackle
the one-eyed monster!

First, unless you have some technical
knowledge of television, you shouldn’t ordi-
narily attempt to carry servicing beyond the
tube-changing point. You don’t have to be

1970 EbrtioN

The |
Thinking Man's

Answer to
TV Servicing

By ROBERT F. LEWIS

TVs can be a cinch to service, but
only if you first take careful aim and
mix a little method with your madness

an engineer or technician just to change a
TV tube, but it does help to have a little
familiarity with the inner workings of your
set. This isn’t as complicated as you might
think; you can learn enough about it in the
time it will take you to read this article.

Second, most TV receivers have, pasted
somewhere inside the cabinet, a tube location
diagram. This gives you a wealth of infor-
mation; it tells you the type and location of
each tube, plus the kind of job it does.

Now, with these two pieces of knowledge
at hand, you should be able to direct most
of your troubleshooting efforts to smaller
sections of your set—to zero in on the exact
tube or tubes ruining your viewing. You
shouldn’t have to use the expensive scatter-
gun approach.

Before we go any further, let’s agree to
concern ourselves only with black-and-white
TV. Unless you have considerable servicing
know-how, it’s best to leave most color TV
repairs, even tube changing, to a competent
repairman, since many of the circuits in color
TV sets require critical adjustment for
proper color rendition.

A Little Theory. What is a television pic-
ture composed of? If you look at any news-
paper photograph—called a “halftone™ illus-
tration—through a magnifying glass you will

3



TV SERVICING

see that it is made up of rows of fine black
dots. In the light areas of the picture the dots
are very small, leaving considerable white
space between. In the darker areas the black
dots are larger, leaving less white space. At a
distance your eye sees the whole mass as a
complete picture, since it can’t distinguish be-
tween the individual dots.

Now, turn on your TV set and tune it to
some channel where no picture is being
transmitted. Look closely at the screen. See
how the picture is made up of a series of
horizontal lines of light? These lines are ac-
tually traced on the screen by a rapidly mov-
ing spot of light produced when a sweeping
electron beam inside the picture tube strikes
the screen. The spot travels across the
screen, starting at the upper left-hand corner
and working down to the lower right-hand
corner, in the manner shown in Fig. 1. For

ELECTRON BEAM

CUT OFF
DURING RETURN
TRACES

FINISH —

Simplified diagram of TV raster
show complicated interlacing.

Fig. 1.
does not

the sake of clarity, we have shown the lines
much farther apart than they really are on
your TV screen. There are actually over 400
of these lines on the screen.

When the spot gets to the lower right-hand
corner, it returns almost instantly to the
starting point and repeats the trace. This
screen “painting” process is repeated at such
a rapid rate that your eye cannot detect the
movement of the spot, but sees the screen
as though it were continuously lighted. The
technical name for the lighted screen is the
“raster.” Keep this term in mind. We’ll use
it again later.

At the Studio. Now, if we were to break
up the horizontal lines into dots of varying
brightness, we would have all of the neces-

TV TROUBLESHOOTING CHART

Symptom

Possible Source
of Trouble

‘No picture, sound or
raster

Low-voltage rectifier.

Filament burned out in
one tube of series-
connected string. Fuse.

Picture dim, does not
fill screen. Sound weak.

Picture and sound weak |
or dead. Raster OK.

Picture dead or has low
contrast. Raster OK.
Sound may be dead in
some sets.

Low-voltage rectifier.

RF amplifier, oscillator,
mixer, video IF ampli-
fier, video amplifier.

Video amplifier.

"No sound. Picture OK. | Sound IF amplifiers,
ratio detector, audio
amplifiers.

Picture does not fill | Vertical oscillator and

screen vertically. Can- | vertical output, low-

not be corrected with
height control.

“Picture rolls vertically.

Cannot be stabilized
with vertical hold con-
trol.

voltage rectifier.

Vertical oscillator, sync
separator, sync ampli-
fier.

“Picture does not fill
screen horizontaliy.
May also be dim.

Horizontal  oscillator,
horizontal output, dam-
per, low-voitage recti-
fier.

Picture flops over side-
ways and rolls vertical-

ly.

Sync separator, sync
amplifier.

Picture flops over side-
ways. Cannot be stabil-
ized with horizontal
hold control.

Horizontal  oscillator,
sync separator, sync
amplifier.

Picture dim but raster
fills screen. Sound OK.
Sync OK. Cannot be
brightened with bright-
ness control. Image
sometimes  “blooms"”
around edges when
brightness control is
turned up.

High voltage rectifier,
damper, picture tube.

Picture does not fill
screen either horizon-
tally or vertically.

Low-voltage rectifier.

Picture contrast fades
up and down, exces-

sively.

AGC, RF and IF ampli-
fier tubes.

sary elements for a picture, as we saw in
the newspaper illustration. In practice, this
is essentially what is done. The light and dark
portions of a TV picture are produced by
simply varying the intensity of the electron
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beam as it paints the screen. The signals that
produce this variation originate in the camera
in the TV studio. The image *seen” by the
camera is swept by an electron beam in the
same manner we have just described for the
receiver picture tube. But instead of painting
a scene, the camera breaks the image it sees
into bits, like the dots in the newspaper illus-
tration. These bits are sent out in sequence
by the TV station, received by your TV set,
and reassembled on the picture tube screen
in exactly the same order and position. To
create the illusion of a complete picture,
these bits are broken down and reassembled
at an incredibly rapid rate, several million
per second. Other signals transmitted by the
TV station synchromize the picture tube in
your set with the studio TV station synchro-
nize the picture tube in your set with the
studio TV camera so that both will begin
“painting” at exactly the same instant. The
third signal transmitted by the station is the
sound or “audio” signal. If the picture is in
color, additional color-information signals
are transmitted. Sounds fantastic, doesn’t it?

same as, or similar to, those indicated on our
diagram. In some cases you'll notice that a
single tube does several jobs, possibly in
completely unrelated sections. This is be-
cause many tubes contain two or three sets
of elements in one envelope, a space-saving
trick.

Sound, picture, and synchronizing signals
from the TV station arrive via your receiv-
ing antenna and are all processed in the RF
amplifier, mixer, oscillator, and video IF am-
plifier tubes.

These signals continue on to the video de-
detector and video amplifier tubes where they
are further processed. The picture signal is
extracted and applied to the picture tube
where it controls the variations between dark
and light on the screen.

The synchronizing signals are rowted
through the sync amplifier and sync separa-
tor tubes, then applied as locking signals to
the vertical oscillator and horizonial oscil-
lator tubes.

The sound signal is separated at this point
and passed through the sound IF amplifiers,

‘,‘/PICTURE, SOUND, AND SYNC. SIGNALS

FROM TV STATION

]
HORIZONTAL SWEEP

PICTURE, PICTURE TUBE
RF AMPLIFIER, SOUND, SYNC. VIDEO DETECTOR YOKE R
OSCILLATOR, MIXER | ¢ AMPUFIERS PICTURE
VIDEO IF ! >
AMPLIFIERS «——A8C A iz
SOUND [ ‘ r\l
I Sl SWEEP |
SOUND IF v VERTICAL ‘
AMPLIFIERS, SOUND 25 Ll Al ERNCAE | osciLLaTor, || ‘
RATIO DETECTOR, sepamaton T * vermcar [
AUDIO OUTPUT SPEARER OUTPUT |

LOW VOLTAGE TO TUBES

TP a—
HORIZONTAL

LOW VOLTAGE
RECTIFIER

HIGH VOLTAGE
RECTIFIER, DAMPER

| HORIZONTAL SYNC | OSCILLATOR,
HORIZONTAL
oUTPUT
HORIZONTAL
OuTPUT
T o HIGH VOLTAGE
L

Fig. 2. Block diagrom of TV circuitry is just about the same for all black & white TV sets.

Around the Block. Now, let’s take a look
into your TV set. Fig. 2 is a simplified block
diagram showing the electronic-tube circuits
in a typical black-and-white television set.
Let’s trace the routing of signals through the
diagram. As we do this, refer to the tube
location diagram in your own set and see if
you can find tubes whose functions are the
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ratio detector, and audio amplifier or output
tubes, then to the loudspeaker.

Another circuit is the AGC or automatic
gain control.

The purpose of the AGC tubes is to mini-
mize fading or fluctuations in the picture
contrast that may occur when the incoming
TV signals vary in intensity. This often hap-
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pens when an airplane is flying overhead.

The vertical oscillator and vertical output
tubes control the vertical sweeping of the
electron beam in the picture tube. The hori-
zontal sweeping of the beam is controlied by

the horizgntal oscillator and horizontal out-

put tubes.

. Every picture tube requires a potential of
somewhere between 10,000 and 25,000 volts
for its operation. This voltage is generated
by the horizontal oscillator, horizontal out-
put, high voltage rectifier, and horizontal
damper tubes, Very little current is devel-
oped in most high-voltage systems, so it is
generally not dangerous to human life; al-
though if you get a jolt from it, it can be
startling and uncomfortable—something like
getting a shock from an automobile ignition
system.

Finally, the low voltage rectifier tube sup-
plies all of the lower voltages to the other
tubes-in your TV set. In the more recent
models, a metallic rectifier is used instead of
a tube for this purpose.

Zeroing In. Now that you have more
than a nodding acquaintance with your TV
set, how can you use this newly gained
knowledge? Here’s an example, a typical
troubleshooting situation:

Let's assume that your picture tube screen
is brilliantly lighted and that the raster com-
pletely fills the screen. Yet there is no sound
and no picture. Looking at our block dia-
gram, you can see that the sections that are
common 1o both picture and sound.are the
ones that include the-RF amplifier, mixer,
oscillator, video IF amplifiers, video detec-
tor, and video amplifier tubes. So you pro-
ceed to check these tubes. Forget the others.

Another common TV complaint is vertical
“rolling.” The image keeps slipping up or
down and cannot be stabilized by -adjusting
the vertical -hold control. This symptom in-

dicates that your TV set is not synchronized.

with the camera at the TV station. It is like-
ly to be caused by a faulty vertical oscillator
tube, or perhaps by a weak sync amplifier or
sync separator. This narrows your search
down to two or three tubes; né need to use
the “shotgun” system. Our troubleshooting
chart directs you to source of still more symp-
toms in a malfunctioning set. |

Picture Tubes. The TV picture tube gen-

erally gives long life if properly installed and
adjusted. Loss of electron emission due to
old age is a common problem, however, and
is indicated by a gradual dimming of the
picture that cannot be restored by adjusting
the brightness control or by replacing small
tubes. The life of a picture tube that shows
aging can often be extended by installing a
picture tube brightener. However, you should
not use a brightener on a perfectly good pic-
ture tube, since it increases the heater volt-
age and may reduce the life of the tube or
even burn it out.

If you are going to use a picture tube
brightener, first determine if your TV set has
series or parallel connected tubes; then buy
the corresponding type of brightener. If all

of the tubes in your set (except the high .

voltage rectifier and picture tube) begin with
the number 6 or 12, the tubes are probably
parallel connected. If the tube designations
start with various numbers other than 6 or
12, series connection is most probable.

Pulling Tubes. Here are a few tips to keep
in mind when replacing the small tubes in
your TV set.

1. Be sure to turn off the receiver and dis-
connect the power plug before working in-
side the cabinet.

2. Wait for the tubes to cool enough to
handle before trying to pull them out.

3. Discharge the stored high voltage from
the picture tube by connecting one end of a
well-insulated wire to the TV set chassis and
touching the other end of the wire to the
high-voltage terminal which connects to the
side of the picture tube envelope. You'll
probably have to slip the wire under the edge
of the rubber insulator to make contact w1tb
the high-voltage terminal,

4. When you replace a tube, be sure that
the new one is the correct type number as
marked on the tube location diagram. Don’t
switch tubes around just because they look
alike, unless they have the same number.

5. Be careful not to bend the pins on
miniature tubes. Be sure the pins are straight
before attempting to insert tubes in sockets.

6. If you doubt some of the readings you
get on a do-it-yourself tube tester, recheck
the tubes on another machine before invest-
ing in a new tube.

If your diagnosis fails to turn up a faulty
tube because the trouble lies deeper, then
you’d better turn the job over to your service-
man. However, if you’re successful, you
can sit back and bask in the glow of your TV
set and the cash savings you’ve made! .
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10 Reasons why

RCA Home Training is

your best
investment

forarewarding

career

in electronics:

LEADER IN ELECTRONICS
TRAINING
RCA stands for dependability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc., has been a leader in technical
training.
RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER

Beginner or refresher — AUTOTEXT,
RCA Institutes’ own method of Home
Training will help you learn electronics
faster, casier, almost automatically.

THOUSANDS OF WELL PAID
JOBS ARE OPEN NOW

RCA Institutes can help you qualify for
a rewarding career if you have an inter-
est in electronics. Every year, thousands
of well paid electronics jobs go unfilled
just because not enough men take the
opportunity to train themselves for
these openings.

4 WIDE CHOICE OF CAREER
PROGRAMS

Select from a wide choice of courses
and career programs ranging from basic
Electronics Fundamentals to advanced
training including Computer Program-
ming and Electronics Drafting. Each

ACCREDITED MEMBER National Home Study Councif

Construction of Oscilloscope.

1970 Ebrrion

Transistor experiments
on programmed breadboard —
using oscilloscope.

‘Career Program begins with the amaz-
ing AUTOTEXT method.

SPECIALIZED ADVANCED
TRAINING

For those working in electronics or
with previous training, RCA Institutes
offers advanced courses. Start on a
higher level. No wasted time on mate-
rial you already know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home
study, your training is supervised by
RCA Institutes experts who become
personally involved in your efforts and
help you over any “rough spots” that
may develop.

VARIETY OF KITS, YOURS TO KEEP

At no extra cost, a variety of valu-
able specially engineered kits come with
your program-—yours to keep and use
on the job.

TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE

You will receive in most career pro-
grams a valuable oscilloscope. Those
enrolled in the TV Program or courses
receive the all-new Transistorized TV
Receiver—exclusive with RCA. Both are
at no extra cost.

Construction of Multimeter.

TWO CONVENIENT
PAYMENT PLANS

Pay for lessons as you order them. No °
contract obligating you to continue the
course. Or, you can take advantage of
RlCA's convenient monthly payment
plan.

1 RCA GRADUATES GET TOP
RECOGNITION

Thousands of graduates of RCA Insti-
tutes are now working for leaders in the
electronics field; many others have their
own profitable businesses . . . proof of
the high quality of RCA Institutes
training.

RCA INSTITUTES, incC. oept. T6r-t02-0

320 West 31st St., N.Y., N.Y. 10001

Canadlans: These same RCA courses
are available to you in Canada. No
postage. No customs. No delay. Your
inquiry will be referred to our school
in Canada.

All courses and programs approved
for veterans under new G.l. Bill.

CLASSROOM TRAINING ALSO AVAIL-
ABLE. FREE CATALOG ON REQUEST.

1f Reply Card {s Detached-—Send This Coupon Today

RCA INSTITUTES, inc.

Home Study Dept. 767-002-0
320 West 31st Street
New York, N.Y. 10001

Zip

| [0 Check here if interested in Classroom Training|

_________ e e e e g o
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CB FIX-IT SPECIAL

SIEPY
10
WALKIE-TALKIE
REPAIR

by Homer L. Davidson

on't give up on that sick walkie-talkie!

You can fix it yourself by following
our 11 steps to CB walkie-talkie repair.
You don't have to he a CB expert nor an
expert technician to make minor repairs.
Most troubles are simple and easy to fo-
cate. Only a few hand tools are needed,
and five will get you ten they're in your
workshop now! Have a little patience and
proceed with our step-by-step guide. Re-
member, most CB troubles are easy to
repair. It's finding the trouble that takes
knowledge, and this we offer you in steps.

1 Check those small dry cells first! if you don’t
have a battery tester, check voltage with the
“talk” button depressed. If one or more dry ceils
are low, replace atl. Be sure dry cell contact sur-
faces are shiny bright or eise you lose volts.

4 if you can't turn your walkie-talkie on and
the batteries are good, then you got switch
trouble. The on-off switches in most portables
are flimsy and break easily. Use an ailigator clip
across the switch connections—if this works, a,
new switch is needed.

5 If your unit wiil not go on the air, then it's
time to push, poke, and pull to detect loose
components, snapped wires, etc. Poor or mar-
ginal connections are responsible for most trans-
mitter problems. Better go back to Step 2 and do
some careful inspecting and soldering.

Rap10-TV REPAIR



2 One big headache common to battery equipment is
loose battery leads. Use a small-tip, low-wattage
solder iron while making repairs. Apply enough heat to
make a good solder joint and stop. Nose around for other
loose connections or cold solder joints in the printed
circuit board. Check switch connections, too!

7 One good way to get rid
of bugs is to spray them
dead with electronic Raid.
Push-to-talk switches cause
a lot of trouble because of
dirty contacts. It's not the
switch's fault. The unit's low
cost prevents use of hermeti-
cally-sealed switches, so dirt
and dust will louse up the
contacts. Use one of the many
contact cleaners currently on
the market place. A short
spray and a dozen switch
pushes should clean up any
trouble in your rig.

1970 Eorrron

3 Walkie-talkie antennas usually break with time
because of the abuse they take. Don’t toss
out the unit because its sky hook snapped. Multi-
section antennas are available at most parts
suppliers and can be installed in your unit. Be
sure to select an antenna that comes close in
length to the original. A longer antenna does not
mean better reception or more signal out—it may
mean poorer operation because of detuning.

6 No reception? In super-
het models this means
trouble in unit's front end as
a rule. Check antenna coil for
broken leads or loose connec-
tions. Travel from antenna to
audio section touching tran-
sistor leads as you go. As
soon as buzz comes from
speaker, you know trouble is
in previous transistor stage.
Check for physical defects
and damage before yanking ,
out any transistors.

(Turn page)



ALKIE-TALKIE

8 Let’s face it, you drop a walkie-talkie and you
have to pay the price. In this case it means
removing the printed circuit board and patching
it up if necessary, not to mention the epoxy work
needed on the case.

11 If the first ten steps
do not get your
walkie-talkie on the air, -
{dou’re in for some dog work.
ost rigs come supplied
with schematic diagrams—
use them to pinpoint trou-
bles. Make resistance meas-

The sound from walkie-talkies is never hi-fi,

but it can get worse with time because dirt,
dust, humidity, and what-not tear, jam, warp,
etc., the speaker cone. A quick test is to listen
to the receiver at low volume—if it still sounds
bad, it's time for a new speaker. Most jobs are
8-10 ohm units available from electronic supply
houses. Pick a PM speaker replacement with
the exact dimensions as the original.

10 If your receiver looks like it was sal-
vaged from a vacuum cleaner bag, it's
due for a thorough cleaning. Here's where
old-fashioned GI spit and polish will pay off.
Use Q-tips and water-color brushes to wipe
and brush away the gook. You'll be surprised
at the defects that can be uncovered this way.

urements and continuity
checks. Use the lowest
scale setting when pos-
sible and likewise for voltage
checks. If a transistor tester
is available, check each tran-
sistor. It's a good idea
to compare measurements
against your other unit if
you own a pair. It's up to
you now, we ran out of space.

RaAD10-TV REPAIR
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Here's how | turned an inexpensive set
into a real go-getter—R. E. Schemel

Newly arrived in the U.S., I went straight to the local ham radio
shop with the firm intention of buying a multiband transistor radio.
My purpose: to tune in those distant shortwave broadcasts from home.

I looked around the shop, but, seeing nothing in the price range that a
two-month stay here would justify, I wandered over to the sales sec-
tion. To my delight, there was the grooviest little communications re-
ceiver you ever saw—a Lafayette HA-226. And—wait for it'—it was
going for the lower-than-low special sales price of $13.88!

Reckoning it to be a cheap import with little or no performance, [
asked for a demonstration. Truth be known, I firmly expected a stern
reply that for the price did I really expect a demonstration as weli?
Instead, a courteous salesman connected a shielded antenna lead and
pointed out that the radio was perfect, adequate for SW broadcasts,
but not exactly a piece of high-class communications equipment,

I played with it for a few moments. It seemed to pull in SW broad-
casts quite well except on the highest frequency range, something [
put down to bad conditions. I hurriedly said I would take it before
the salesman changed his mind about the price. At the checkout, the
girl'saw the price and shouted to the salesman with a note of astonish-
ment in her voice, “You shouldn’t have, Jack!” I beat it out of that
shop so fast that I forgot to ask for the instruction book.

When I got the baby back to the motel, with a reel of wire for an
antenna (and that cost me all of a dollar, compared with $13.88 for
the radio!), it worked really well on two of the shortwave bands, but
not on the 12-30 MHz range. I put this down to the shielding of the
motel room, and thought nothing
more about it.

Zeroing the S. After a while, I
noticed that the S-meter was altering
its zero position from range to range,
but I resisted an almighty temptation
to fiddle inside. However, I did take
off the covers, and found a solid
type of chassis construction that au-
gered well for future modifications.
None of this printed-circuit stuff to
inhibit one’s enthusiasm in this little
radio!

A few days later, we moved into an apartment, and by this time
curiosity had got the better of me. I took off the bottom lid and saw
what the trouble was. The supply for grids 2 and 4 of the 6BE6 con-
vertor was run from the same dropper resistor as the screen grid of
the 6BA6 IF amplifier. As the oscillator section drew differing currents
on the different wave-bands, the 6BA6 screen grid varied in voltage,
and this caused the cathode current to vary.

Shorting the dropper resistor proved the point. Therefore, purloining
a soldering iron and the necessary parts, I made the modification shown
in Fig. 1. This cured the problem completely, and now the S-meter
stayed firmly at zero on all bands.

In the interim, I had determined that this set was a real goer, defi-
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nitely better than the average domestic type
of radio. It really pulled in stations on the
three lower frequency bands, but that 12-30
MHz band remained sullenly silent. T still
explained it away with bad conditions. But
one fine day it clicked—stations on the 31-
Meter band were strong on Range C (4.3-12
MHz), but couldn’t even be heard on the
bottom end of Range D (12-30 MHz)!

10 B+

the five-turn tuning coil was of this order. i
the phase of the coupling coil was wrong, it
would cancel against the ground lead in-
ductance, and there would be no signal pick-
up in the main coil.

To prove my idea, I took the antenna to
point B instead of point A. I was right! Sig-
nal strength increased considerably, maybe
as much as 10 dB. So, I ran separate ground
leads from the two tags on the Range D coil
to the tag located immediately below them
on the other side-of the chassis; this cured
the problem completely. The old ground path

Fig. 1. Common dropper resistor
for grids 2 and 4 of 6BE6

convertor and screen of 6BA6 IF
was first circuit shortcoming
uncovered in Lafayette HA-226.
Author removed jumper between

o
0.02

points A and B, tossed in R101
and R102 as shown, ond sat back

to appreciate an S-metfer that no
longer varied between bands.

Fig. 2. Long (4-in.) ground wire
on Band D coil proved second
problem with HA-226. Text

tells how author handled this one.

Six for a Quarter. I checked the 6BE6
at a local drug store; it wasn’t that. Some-
thing just had to be wrong with the radio.
Surely not on a new one like this? Perhaps
it could be a bad antenna system? Lengthen-
ing it, shortening it, using the drainpipes,
nothing seemed to help. OK, I concluded
triumphantly, the receiver input impedance
must be wrong for these antennas; so I made
a quarter-wave line (this gives a low input
impedance when terminated by a high one,
and vice versa) by twisting some #22 plastic-
covered wire togther. Presto! Here was an
improvement of maybe 6 to 9 dB.

Was this it? Not really, for after a couple
of days’ listening I found stations could still
be heard on Range C that just couldn’t be
found on Range D. Something just had to be
wrong with that receiver! So, after studying
the receiver layout, the following solution
came up.

Fig. 2 shows the effective circuit of the
antenna tuning on Range D. I found that the
ground wire, common to both the coupling
and antenna coils on Range D, ran about
4 in. before finally reaching the chassis. I
figured its inductance was between 0.05 and
0.1 uH. I also figured that the mutual induct-
ance between the two-turn coupling coil and

M = 0.07pH

\

> L = 0.56pH c L = 0.35H
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was disconnected to leave a connection for
the other three antenna coils.

Grounds and Leads. For a few days 1
was satisfied, but then my fingers became
itchy once more. That Range D could still
take a lot of improvement. Everyday, the
other three ranges seemed to get better, and
for a 3-tube radio. we were really pulling
those DX stations in. Could a good ground
provide the answer? Some chrome-plated
bars conveniently doing nothing in the forest
near the apartment were brought into use.

Fortunately, the apartment was on terrace
Jevel, and the ground was still wet from the
winter rain and snow. So with quite a lot of
improvization, under cover of darkness with
an eye to objecting neighbors, those bars
were driven deep. After all that there was
just a small improvement, so a good ground
obviously wasn’t the answer. So on 16 the
next modification!

Rap10-TV REPAIR



The 6BE6 is a cathode coupled oscillator
type of frequency changer. To obtain good
conversion conductance, the RF cathode-to-
ground voltage should be a small fraction of
the grid voltage. At low frequencies it’s easy
to achieve this by tapping well down the coil.
However, on Band D this makes for a very
*small number of turns, and on this receiver
the ratio of the main oscilla}or-to-tickler
windings was about 2:5. To make matters a
lot worse, the lead from the cathode of the
6BES6 to the four different oscillator coils is
about 4-in. long.

>

66E6

CABLE INDUCTANCE 0.025H

Fig. 3. Though modification detailed in Fig. 2

proved helpful, self-inductance of 6BE6 cathode
lead to Band D coil was much too high for good
conversion efficiency (schematic labeled A above
shows effective circuit—lead, shown dotted, was
calculated to have inductance of approximately

0.1 uH). Installing length of coax (schematic B)
dropped inductance to 0.025 uH.

The self-inductance of this wire is about
0.1 uH, and the effective circuit is shown in
Fig. 3a. The effect of the lead inductance is
to make the cathode voltage 'way above the
expected value, and nearer in potential to the
grid. Overall, the conversion conductance
falls off rapidly as the cathod-grid potential
decreases.

What was done to cure the problem is
shown in Fig. 3b. I ran a 50-ohm cable,
grounded only at the tube socket on the lug
adjacent to pin 1, right up to the range switch
and on to the tags on the Range D oscillator
coil, grounding the coil only via the outer
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shield of the coax. The calculated inductance
of a 4-in. run of 50-ohm coax is only 0.023
uH.

Now things really started working! But,
by the latest modification, the oscillator tun-
ing had gone astray. And on realigning it, it
was noticed that the receiver worked much
better when the local oscillator was tuned
lower than signal frequency, rather than
higher, as it was originally. I noted that on
Range D the designers hadn’t bothered to in-
corporate a padder, and figured that we
might as well align with the oscitlator set low.

With all these ‘modifications, that high-
frequency range was working really well. In
fact, there was little difference between the
top end of Range C and the bottom end of
Range D. ’ )

Razor Gen. Realignment presented a
small problem with no instruments available,
so what I did was to screw in the oscillator
coil slug until WWYV was heard on 15 and
25 MHz. I checked for WWV at 14.1 and
15.9 MHz; these corresponding to the possi-
ble image frequencies. If the oscillator was
set correctly, the image of WWV was found
at 15.9 MHz on the dial. The process was
repeated at 25 and 25.9 MHz, and this time
the oscillator trimmer capacitor was altered.
If you have another receiver, you could use
this same procedure to set oscillator fre-
quencies at 14.55 and 24.55 MHz. {

I also checked the antenna circuit align-
ment, and this really was a problem—moving
anything in that front end pulled the local
oscillator, so using a local station was no use
at all. In the end an electric razor (the AC/
DC type with contacts) came to the rescue as
a broad-band interference generator. There
were two tuning positions for the antenna
tuning slug and the trimmer capacitor, and
these corresponded to the two possible tun-
ing frequencies above and below the Jocal
oscillator. 1 aligned for maximum noise on
the higher of the two frequencies at 13-MHz,
using the coil slug (slug in the further out of
the two positions) and repeated this at 26
MHz using the trimmer capacitor (set to the
minimum capacity of the two positions).

Q And BFO. ‘Well, that wasn’t the end
of the story. I settled in for SW broadcast
listening, and realized that the stability of my
little receiver wasn’t bad at all—it might even
be good for sideband. However, the BFO
didn’t work properly. In the CW mode, the
6BAG6 suppressor grid is not firmly grounded,
and the tube works as a dynatron oscillator.

(Continued on page 98) ™

43



HOW TO
BE A PA.
PATSY...

Public-address systems never seem to work
quite as intended, and electronics buffs are frequently
expected to perform major miracles with them.
The following tips should help the miracle-worker.

en minutes to starting time. The Royal

Grand Potentate has come all the way
from Crows Canyon for the annual lodge
banquet, and you know what a reputation
he has for laying ’em in the aisles. The MC
makes a perfunctory check of the public
address system with the one-two-three test-
ing routine. Nothing happens!

Normally stable as the Rock of Gibraltar,
the MC is suddenly reduced to panting panic
as he hammers the mike and hollers for the
manager. And then his eye lights up with
the hope of desperation as he spots you, the
lodge electronics hobbyist, at a forward
table. Suddenly it’s your tub of transistors.

Enter Thinking. You make sure the
mike’s own switch is on, and you work it
back and forth to clear the contacts. You
gently tap the microphone after tightening
the cable connector on the mike head, and
you finally determine the system is truly a
corpse. The connector at the other end of
thé cable is firmly snapped into the audio
wall socket. A harried scan of the room
discloses the amplifier on a shelf at the rear.

The red pilot light shows the AC is OK.
The mike volume control and master gain
pots are set near mid-range so up (o here,
all systems are go.

You gently slide the amplifier around and
see no unattached wires hanging loose and
no stray strands shorting the loudspeaker-
connection screws. Turning off the power
briefly, you tighten the screws with your
nail file or pocket knife and firmly seat the
two mike connectors.

Two mike connectors? You dash to the
other microphone—the one for the guest
speaker—and Eureka! It works! So while
a hastily recruited lodge brother talks into
the good mike, you identify the defective
channel at the amplifier by disengaging the
mike cable connectors one at a time and
noting when the signal stops. Then putting
your finger on that channel’s now-exposed
single (Amphenol) or triple (Cannon) mike
input terminals on the amplifier, you get a
satisfying buzz from the speakers.

So you now know the amplifier channel
is good and the mike or its cable is bad.

Rap10-TV REPAIR



By this time, the assistant manager has ar-
rived. In no time at all, he sets up a spare
mike and waves good luck as he hastily de-
parts to answer a paging call.

Pause Smiling. You heave a mighty

sigh. The MC looks ten years younger as .

he confidently repeats his test routine—and
promptly ages again as the system howls
into feedback. As the guest speaker enters,

the MC tosses the ball of wax back to you. .

So what now, Marconi?

Feedback, hmmm. Maybe in checking
over the amplifier connections, you acci-
dentally advanced the mike pot? No, it’s
OK but you drop it a bit. No dice. An-
other slight drop, and now the howl is gone,
and so is the needed volume. Could the
tone control have been jostled down into
the bass region where feedback is most
likely?

. Nope, it’s right in the middle of the range.
Then your eye falls on the MC’s replacement
microphone and you notice it looks a bit
different from the original. In fact, it's a
non-directional unit and it’s picking up some
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of the loudspeaker output that was blocked
out by the original directional mike.

So you mentally tick off possible solutions
as the guest speaker is being escorted up the
aisle toward the head table. You could turn
down the gain to reduce system sensitivity
and have the MC buddy up to the mike to
compensate. Or you could raise the mike
higher on its stand and angle it downward,
hoping for a little instant directionality.

But wait a minute. Here comes the as-
sistant manager again and he's carrying the
original mike. Beaming, he puts it back on
the MC’s stand and explains he soldered a
broken connection in the connector recep-
tacle. And gratefully you hear the clear,
ringing tones from the loudspeakers, “Ladies
and gentlemen . . .”

Act II. In show business, they'd call this
happy solution a contrived ending. But now
let’s put the shoe on the other foot in a
situation where any contriving may be strict-
ly up to you. Let’s say that, well in advance,
your lodge had the good sense to make you
their sound haison man with the hotel. So

45



46

PA Pailsy

you approach the manager via the public-
relations route and explain that the lodge
has asked you to offer cooperation in meet-
ing the sound needs of the meeting. Since
this has probably never happened before,
you have thereby earned a good question-
and-answer session with one of his aides,
perhaps the hotel engineer.

For your particular table and seating ar-
rangements, where will the mikes be plugged
in and what types are available? Where is
the amplifier located and what are the nor-
mal ranges of the gain and tone pots? Can
the mikes be seen from the amplifier loca-
tion? Where are the speakers to be located?
Sometimes they are fixed in place, with some
or all hidden in the ceiling.

What is the range of movement of any
speakers that can be relocated if necessary
to reduce feedback or fill in
dead spots? And you ask to
have the hotel paging system
disconnected so that Maizie
at the switchboard can’t come
booming in over the climax
of the guest speaker’s best
joke.

Dress Rehearsal. You
then diplomatically ask to
try out the system with the .
types of mikes you want,
placed where you want them.
You ask for the directional
type as feedback insurance,
and this includes the audi-
ence traveling mike. With the

Typical of public-address amplifiers is Precision Electronics'
Model $20. Power Monitor (extreme right) is neon
lomp which flickers when pots are set for desired output.

mastergain and tone-control pots set at mid-
range, you note down'the position of each
mike pot for maximum volume before feed-
back occurs. )

All mikes are on for this test. If this
volume is adequate in the empty room, you
figure there should be no how! problem with
a full house, since an audience absorbs
sound. Any additional volume needed then
is obtained by carefully inching up the
master gain without disturbing the individual
mike pots.

Listening critically, you note the absence
of hum but detect some crackling when
using one of the mikes. With the hotel man
nodding assent, you note that the cable is
snug in the mike head and that tapping the
instrument causes no crackling. But flexing
the cable as yol walk toward its wall re-
ceptacle, you suddenly come to a point that
really makes the system bark.

Too many hotel dish carts have been
rolled over that cable, and your guide notes

Rear of 520 reveals two mike inputs of Amphenol type at ~
far right, remote control connector at right of speaker «
terminals. Latter is for pots to control mike volume.

the need for a new one. The
other table mike seems to
cause pops, particularly if
you get too close to it. Sadly
you agree replacement is in
order.

Trying out the traveling
audience mike, you notice it
causes howling when car-
ried under any of the ceiling
_ speakers. You learn that. un-
like some installations, these
speakers have no cut-off
switches. This means that
you'll want the mike man
practically pushing the micro-
phone into the users’ faces
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Two directional mikes in
Shure’s Unidyne series.

Left, Model 555 accepts cable
plug-in connector on threaded
collar; right, Model 545 has
cable-mounted connector.

to permit minimum gain set-
ting to discourage feedback.
And this reminds you to have
someone assigned to that
mike, and also an operator
at the amplifier you’ll main-
tain liaison with as the sound
scout. Here you recall there
may be a uniom and you
make your arrangements with the hotel man
accordingly.

A Show For Sure. And now you fore-
sightedly consider what to do if trouble oc-
curs on the big night. If the hotel furnishes
an operator (this is unlikely in smaller es-
tablishments), you're in his hands. If the
lodge is graciously permitted to handle the
amplifier, any fast fix needed is likely to be

your baby—if only because the emphasis
is on fast.

If the system conks out completely, maybe
some wise guy pulled the AC plug or a mike
connector. Or maybe the amplifier inno-
cently blew a fuse. If the fuse isn’t plainly
visible, you ask the hotel man for its loca-
tion, along with a spare fuse which you tape
to the amplifier. The fuse has been known

: HEAD TABLE
NC's NIC SPEAKER's NIC
% O
WALL SPEAKER — Ly ? WALL SPEAKER
T —_— RECEPTAGLE
MEMBERS' NENBERS' NENBERS
TABLE TABLE TABLE
CEILING
glf’élilkﬂfg SPEAKER

TRAVELING NIC

Ideal public-address setup for banquet hall looks something like this, with wall and
ceiling speakers aimed well away from mikes. Properly set up and tested chead of time,
PA system should give no trouble when it's call on fo deliver its all-important goods.
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Leaving exposed cables and cords around banquet
hall is asking for trouble. Best bet is fo tape down
all floor cables—those for microphones and speakers
—as well as all AC line cords with painters’
masking tape 1o avoid possible accidents.

to be hidden in the body of the AC plug.

And what if that old devil Hum should
loudly assert his dominion? You'll promptly
try reversing the AC plug in the wall socket,
and make sure the pot on any unused chan-!
nel—including a phono input—is all the
way off. You'll make sure any grounding
wire to the amplifier chassis is tight. If these
tricks don’t work and the hum is bad enough‘
to warrant the interruption, you'll kill each
mike pot in succession.- If this points up a

" bad channel, you'll plug into a spare channel

if any, or commandeer the traveling mike.
Or you'll turn down the gain on the offend-
ing channel and ask the speaker to talk
closer to the mike to improve the signal-to-
hum ratio. But if the trouble is not in one
of the mike channels, you'll rap the ampli-
fier smartly—just in case—and/or turn down
the tone control to minimum bass and ride
out the storm.

And on banquet night, you'll firmly tape
all exposed cables to the floor and all table
mike cables to the table legs, using 3-in.
painter’s masking tape. Thus do you prevent
mikes, members, and MCs from becoming
accident statistics. And thus does your over-
all planning assure the Royal Grand Poten-
tate will truly lay ’em in the aisles—because
the sound system will lay no eggs. ‘a

e

Individual ceiling speakers in some halls are
equipped with cut-off switches fo control feedback.
Reached with what hotel employees refer to as sky-
hooks, switches can save the day for the PA patsy.
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By Homer L. Davidson

Forget about masts, guy
—-a rooftop TV antenna
require less money,

wires, and dizzying heights
will take less time,
and give plenty of zonk!

o you really want to climb
Mount Everest to get good TV
reception? Are you waiting for the
moment when your mast gets the
shakes and comes toppling down
during a storm that was never sup-
posed to show up?

If you get the wim-wams think-
ing about all the complications that
might come up when erecting a
mile-high TV antenna—or if
you've already been through the
mill—this guide to erecting a roof-
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top antenna should give you cour-
age. Actually, it's not as bad as it
first seems. If you're willing to sac-
rifice some height to gain a goof-
proof installation, not only will you
sleep better at night and feel bet-
ter in your pocket book, but your
neighbors will appreciate a job well
done.

We've come up with some
groovy photos that show a young
fella going about his work. As you
can see, he’s got a sturdy roof
(good shingles and joists), a few
tools, and the roof mounting an-
tenna. That’s it.

With screwdriver, pliers, and
crescent wrench in hand, all you
do is select the right tower for your
particular receiving area. This de-
pends on the kind of signals you
wish to receive (uhf, vhf, FM,
etc.), distance from the transmit-
ter, and the obstructions in be-
tween. Your local TV shop will
probably give you some advice on
just what you need.

Here To Stay. A rooftop tower
has many advantages over a mast.
It's easier to install, it has a much
better appearance, it's more secure,
and you eliminate vibrating guy
wires that run endlessly from the
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mast 1o your house. Very few rooftop an-
tennas blow over during severe storms, SO
they prevent additional damage to your roof.
Should the boom or any of the elements be
damaged they can be reached with no
trouble at all.

Only a few holes are needed to install the
tower on your roof. Before you get started,
check and make sure that your antenna will
be no higher than other installations in your
neighborhood. If necessary, check the local
city ordinance for TV antenna installations.
Some cities have very exact requiremenfs and
even a permit fee. Better to be safe now
than sorry later. <

Small TV towers come in lengths of 18,
30, and 36 in., as well as S- and 10-ft.
lengths. While they are sturdy and cost little,
a tower mounted on a 1'2- to 2-story home
should provide adequate reception even in a
fringe area. If you're really out in the cold,
a hi-gain Yagi-type antenna will help to put
you in the ball park.

Selecting a Sight. Once on the roof,
select a likely spot for a three-legged tower.
We'll help you out by recommending dead
center on the roof peak (you get a ground-
plane effect this way that will reduce locat
RF interference somewhat); just count the
total number of shingles and divide by two
to reach Ground Zero. Mounting the anten-
na to one side of the roof is possible, but less
effective.

Make sure you're clear of tree limbs, etc.,
and in the line of sight of some TV stations.
At all cost, keep away from power lines of
any description.

In extreme fringe areas you can mount the
tower on"the highest part of your roof. But
if you've got more than 10 ft. of antenna
skyward (extending above the tower), it will
have to be guyed properly. Under normal
circumstances, however, guy wires shouldn’t

- be necessary. A good rule of thumb is: a

5-ft. mast extended out of a 30- to 36-in. tow-
er; a 10-ft. mast extended out of a 5- to 10-ft.
tower.

If you're mounting the tower on a flat
surface (with no peak), simply center it by
using the roof corners as a guide. A friend
can hold the boom at the approximate dead
center while you take sightings from alternate
COTneETs. -

Mounting Boom. Before securing the

»
three-legged tower, check that all three legs
are located over a roof joist (i.e., supporting
beam). The towers have adjustable legs so
this is possible> You can locate the joist by
taking a hammer and tapping lightly over the
surface of the roof. The first solid thump in-
dicates you’ve got a beam where you need it.

Temporarily place the legs of the tower
on the corresponding joists. Place the two
“adjoining legs (i.e., the two that form the

_ base of the triangle) in the direction wheré
winds are excessive. It’s usually north winds
or northwesterlies that cause most problems,
but it pays to make sure for your particular
area.

Level the tower before securing (lagging)
it to the joists. A carpenter’s level will prove
to be a worthwhile investment, but should
one be lacking, place the boom on the tower
anyway and sight it against house outlines

.and other reference points. When using a
level, level the tower in two opposite direc-
tions with the boom installed.

Now you can secure the legs to the joists
using the supplied screws. Be sure to place
at least two screws in the base of each sup-
porting leg. If they don’t go directly into the
joist you will have to sound out the joist’s
location again. Probably a shift of Y4 in. is
all that will be needed. Make sure that all
screws are flush with the roof surface and as
tight as possible.

Antenna Up and Away. Remove the
antenna from the packing carton and prepare
it for mounting. Most TV antennas can be
unfolded in a second and the antenna rods
will lock into position. Simply push or pull
the elements into the correct configuration
and clip them into place. You'll find it easier
to assemble the antenna on the roof, but take
care not to damage shingles while you're
working. Wherever you work, leave plenty
of space for the job.

To connect the 300-ohm lead-in wire to
the assembled antenna, use either small eye-
let connectors or form an eyelet with the
bare wire. Place the lead under a lock wash-
er, tighten the connection, and place some
electrical tape over the antenna terminals.
This will insulate the antenna connections
from erosion due to wind and moisture.

If the antenna has a fairly long boom, two
brace supports should be used to support it.
Place a standoff on the front support-brace
while the antenna is still being prepared for
mounting.

Two Types. In this installation a uhf
bow-tie antenna will be mounted below the
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Before securing fower to roof, place TV mast
in position so that tower can be properly
leveled (see photo on previous page). Once
antenna has been installed, final leveling
can be achieved with small set screws on
support braces. At least two screws should
be used to secure legs to joist. Carefully
remove vhf antenna from carton, fold out
all elements, check their configuration, and
then lock them into place. Hook up lead-in
cable to antenno, and with cable in ploce,
mount o standoff on one arm brace to hald
it in position. Now that antenna lead-in

is installed, mount antenna o 5 or 10 ff.
mast. Tighten all bolts and pull up brace
supports so that anteanc will be level.
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all-channel vhf boom. Since the latter is the
basic unit it is mounted first. Remember—
many antennas combine elements for both
vhf and vhf reception, so you'll only need
the bow-tie (or equivalent) if you're in a
fringe area or the uhf signals are not in the
same plane with the vhf signals,

Choose the correct length of mast to in-
stall in the tower. This will depend on re-
ception requirements (also, check rule of
thumb already mentioned for tower meas-
urements). Most likely it will be either a 5-
or 10-ft. piece. Bolt the antenna to the mast,
level the bay, and tighten the mounting bolts.
Pull up the brace supports so the antenna
is in a level line and snug up the “U” bolts
on the brace. Try not to flatten out any of
the aluminum pipe.

Once you’ve lowered the mast into the
tower, you can raise or lower it to get best
reception. Rotate it so that the smallest ele-
ments on the boom are pointing toward de-
sired stations; in fringe areas this may simply
mean snow-free reception.

Some receiving areas require a uhf trans-
lator antenna. This is usually a bow-tie hav-
ing several “V” elements and a reflecting
screen. Gain is sometimes as high as 12 dB
at distances up to 50 miles. If a translator
antenna isn’t required (as mentioned be-
fore), you can forget about the next steps.

Unfold the uhf antenna’s mounting ele-
ments and bolt them into place. Connect
the polyethylene lead-in cable to the antenna
terminals and feed it through standoffs down
the front of the antenna (or back through
the screen). Now mount the bow-tie on the
mast with two clamps just below the vhf
boom. Point the bows toward the station
you want; reflector remains flush behind them.

Leading Question. The lead-in cables
for both antennas are fed down the mast
and tower by way of standoffs- (one for
each lead). Bring the cables down one leg
of the tower, pull them tight, and rotate the
twin lead until you have a spiral that’s taut
so it won’t flap in the wind. Crimp the in-
sulating washers in the standoffs to hold the
spiral in place. If you’ve got coax, however,
you can tape it to the mast (see section on
rotators).

Check to see at what point your leads will
come off the roof and start down to the set.
Position two screw standoffs here, fasten

down the two leads, and pull them tight.
Keep on making a taut spiral with the twin
lead as before.

Going across the roof, place a screw stand-
off every 4 ft. and keep the two leads taut
as they are inserted. This should make for
a neat installation.

Once the tower legs, screw standoffs, etc.,
are in place, use plastic roof cement to cover
up all the screws for a weather-proof instal-
lation. Smear the stuff over any metal part
that penetrates the roof’s surface.

The antenna leads should now be brought
down the side of the house. Place two screw
standoffs just under the roof overhang and
two more standoffs at the bottom where the
leads will be fed into the house proper
(through a window or the siding). Again,
the leads should be taut, with more standoffs
added wherever necessary. Try to keep the
cables away from metal rain spouts, power
lines, or other obstructions.

Rotating the Beam. If an antenna ro-
tator is added to your installation it should
be mounted before the vhf boom. Place the
mast into the tower brace supports and
mount the assembled rotator to this piece of
pipe. If you use a 10-ft. tower, place the ro-
tator on the tower mast as opposed to the
antenna mast. This way it’s easier to lower
the vhf boom into the rotator assembly.

Connect the 4-, 5-, or 8-wire cable to the
rotator. Make a note of the correct termi-
nals for both ends of the cable. Terminal
1 on a flat 4- or 5-wire cable will be silver
so start with it. Connect each wire to the
rotator and tape the cable to the mounting
bracket. The rotator’s cable can be brought
down either by taping it to the mast or using
more standoffs.

Be sure to leave a 1%2- to 2-ft: loop in
your antenna leads where they run past the
rotator. This permits the antenna to turp a
full 360 degrees without binding or pulling
the leads out of position. Use a standoff
above and below the rotator to hold the loop
in position. These standoffs should be in po-
sition before you tape the rotator cable to
the mast. This way you won’t pierce these
wires with one of the standoffs; this could
ground the rotator’s cable.

Check the correct direction for the rota-
tor before leaving the antenna in one posi-
tion. Rotator mechanisms have either a north
or south starting position. When the antenna
is in its correct starting position, bolt it into
place. See if the antenna loop is free so it

“ will rotate through a full 360 degrees. @
- Rap1o-TV REPAIR



1970 EpiTiON

Remove ubf antenna from carton (if
needed—see fext) and fold out oll
elements. Remember, if you're going to
install a rotator it should be mounted
before either the vhf or ubf arrays are
bolted to tower's boom. Mount uhf
antenna below vhf array and point bow
ties towards desired TV stations. Now
bring two lead-in cables down mast along
one leg of tower. Standoffs should be
used to keep leads in position. Loop

of 11/, to 2 #t. is necessary to allow
rotator to turn full 360 degrees. If

you have no rotator, leads moy be tauf.
Use plastic cement to cover all metal
surfaces that penetrate roof's surface.
At left, both antenna arrays hove been
mounted on boom and pointed towards
major TV stations in area. Final leveling
adjustment can now be made.
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8 STEPS TO CAR

UNCLE SAM is spending millions to place men on the moon (rumor has it, in fact,
that Rosemary’s haby is scheduled for a moon landing, though neboedy’s saying
just when). No one’s denying that the Apollo missions are expensive and quite com-
plicated electronically. Auto tape player repairs are expensive too, though unlike
Apollo missions they needn’t be—not if you fix your own.

In the Eight Steps you're about to see, you'll find meat enough to move you well
along the way toward truly enjoyable music on the move. Only a few hand tools will be

1 Keep your eyes open as well as
your mind when you remove the
car tape player from under your dash,
to the time you remove the chassis cov-
ers on your workbench. Very often a
loose connection or screw can be fixed
putting the player in tip top playing
form. Once the covers are off, do some
eyeball poking to turn up the trouble.
Remember, most stereo tape player
troubles are mechanical. Stop, think
and try to isolate the trouble quickly
before digging any deeper. And be sure
not to misplace any hardware.

MICROSWITCH =~
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2 The most common trouble with auto tape m&]
 chines is excessive dirt and dust. To ensure
crisp tape reproduction, keep that tape head clean.
A handy gadget to own is a tape head cleaning
cartridge. At least once a week insert the cartridge
to clean the head. At least once a year, or when-
ever playback reproduction is not up to par, do a
thorough cleaning job. Clean tape head and tape
uvides with tape cleaning fluid. Apply fluid with a
-tip. Denatured alcohol can be used. Also, remove
tape oxide dust from head and motor capstan drive.
Poke around and clean it all up. However, be sure
not to throw any tape guides out of position.

by Homer L. Davidson

TAPE PLAYER REPAIR

needed for most repairs. Just remember to use a pencil-type soldering iron when work-'
ing in solid-state circuit boards, and don’t forget that adage about fools rushing in
where angels wouldn't be caught dead. Takeyour time, take things easy, and think! If
° you have a signal tracer, VIVM, and/or transistor tester around the shop, by all means
drag "em out and put 'em to work—if you can find work for them. But since most tape
player troubles are mechanical in nature, the bulk of the problem rests with you.
. Ready to take the time to stop, think, and try to isolate that trouble? Then read on.

POWER QUTPUT TRANSISTORS

3 In many cases, dirt and grease will collect
on the motor drive pulley and nearby metal.
parts. Simply remove all dirt and grease with de-
natured alcohol. Also, check that capstan flywheel
and clean it if necessary. A bright slick-looking
flywheel indicates slippage between the drive belt
and flywheel. Clean thoroughly. If at all possible,
try to find a replacement drive belt. You may have
to write to the manufacturer. Power output tran-
sistors are installed with hardware that can loosen,
causing poor electrical connection. Also, if not
seated tightly on their heatsink surface, the power
output transistors can overheat and destroy them-
selves. Be sure they are secured in their sockets.

MOTOR PULLEY
1970 EprrioN



TAPE PLAYER REPAIR

4 Excessive tape oxide dust within the flywheel
bearing will cause slow and erratic tape speeds.
Most capstan flywheels can be removed by pulling
out 3 small keeper pin at the bottom bearing as-
sembly. Now it will be easy to clean all bearing
parts and surfaces nearby. Put a drop of oil into
both bearings and re-assemble. Let the tape player
run for a few minutes on the test bench and check
for any oil that may work on the flywheel drive sur-
face. Over lubrication may undo any good achieved.

5 Does the tape refuse to change to another
channel? Or perhaps, the solenoid is working
and the channel indicator does not move? To find
out what's up, connect power to the unit and listen
to determine whether the selenoid is operating or
not. A channel change can easily be heard while
watching the ratchet. Determine whether the ratchet
is turning over a small cam that lifts and lowers
the tape head. Eyeballing it here will pin point
simple mechanical problems that you can adjust to

; normal operation order. If the
; solenoid does not operate, it may

TAPE HEAD
HIELDED be shorted out or have an open
(S:Asztss ADJ SCREWS coil—call your VOM into action. If .
your playback is erratic or dead,

HEIGHT AZIMUTH \  check the shielded cables to the
¢ tape head. They can cause lots of
trouble. If inspection does not
pinpoint the cause of the trouble, L g
you'll need the services of a signal
tracer or injector. Be sure the
volume control is set wide open.

Rapro-TV Repam



6 In case the stereo tape player will not manually
change channels, suspect a dirty or broken
manual change switch. Momentarily short the two
contacts at the back of the change switch. If the
solenoid is operating, the tape head will change
positions. If not, trace out the wiring and look for
a cold solder joint or break. If the switch is loose,
it will promote frayed and broken wires. Try to de-
termine cause of failure to prevent its recurrence.

7 Generally, when the tape becomes wound up
into the capstan drive _assembly, suspect a
rough capstan drive or a poor cartridge. Do not
allow the machine to run when jammed with tape.
The motor will overheat. In this particular model,
the motor protection resistor in series with the
power supply burned out and was replaced. Most
values are low—like 2.2 ohms. However, check the
unit's schematic diagram to determine correct value
and wattage. Of course, overheated motors often
become defective and replacement is mandatory.

1970 EbnrtioN

MANUAL
SELECTOR SHAFT

Before clamping the lid on a stereo tape play-

er, give it a good bench preventative main-
tenance checkup. First, demagnetize the tape head.
There are several inexpensive demagnetizers on
the market. Second, use a test tape and check both
amplifier channels and speakers for. proper function-
ing. If you have the know how and manufacturer
specs, check and align the tape head in azimuth and
height. Next, install the machine under your dash,
make power and speaker connections, snap in a tape
cartridge. Now sit back and enjoy good stereo. W
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Oil has caused more tape troubles than it
has cured, though it can be a godsend if used
sparingly. But oil mechanical parts only.

Speaker is often responsible for distorted
sound, particularly if finger pressed against
cone corrects trouble. Remedy is new speaker.

Batteries (if used) should be replaced often
and removed whenever recorder is stored.
Knife here points to corroded terminals.

THOSE
MINOR
TROUBLES

. . . and what you
can do about them

By HOMER L. DAVIDSON

@ Ben Franklin wasn’t thinking of tape-re-
corder repair when he observed that “a pen-
ny saved is a penny earned,” but the fact is
that you can cut service calls by making
minor recorder repairs yourself. Our photos
present a rogue’s gallery of common tape-
recorder ills, with the suggested remedy in-
dicated in each case. A quick perusal will
no doubt reveal what you have long sus-
pected—that the answer to your tape trou-
bles lies right in your own two hands. u

Tubes or transistors are chief reason for
loss of record/play functions. Audio gen-
erator should quickly pinpoint defective one.

RaAp10-TV REePAIR



4 Capstan flywheel, if oily, can result in slip-
i page, as can hardened rubber drive assem-
" bly. Remedies: clean flywheel, replace drive.

(@ // ’/

M’/

Drive belt may be culprit in recorder with Tape guides and levers can slow tape, even
too-slow tape speed. Clean belt with fluid; stop recorder if bent or otherwise dam-
be certain idler pulley(s) are well oiled. aged. To fix, check and correct tape path.

Record/play head holds key to proper operation of any recorder and can be source of weak,
noisy, or distorted recordings. Use Q-tip moistened in head cleaner to remove dirt; use de-
magnetizer to remove residval magnetism ond place head in neutral state. (Turn page.)

1970 EpiTioN 39
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Continued

Rubber pressure roller can
result in uneven tape mo-
tion, particularly if badly
worn {as is roller being
held by hand in photo).
Since a worn roller can-
not be repaired, an exact
replacement must be se-
cured from either the
manufacturer or his agent.

Mike cord can be explanation for intermit-
tent recording, and mike can go completely
dead if one or more wires in cable are bro-
ken. New cord or mike will solve problem.

Rewind drive wheel can prevent proper op-
eration during rewind function if it s
bent or otherwise defective. In portable
units, batteries can also be to blame.

SRR LA RRTE B
SELIRERRARAN
AAERRRLLANNNY
AARRLERRARANS
et RTALAANNGY

Tape itself holds clue to many a minor trouble. Dull side of tape must face heads
if recorder is to function properly; tape must be fully erased if recording is to be
clean and unblemished (virgin or bulk-erased tape being the best bet for good recordings).

Rapio-TV RepAIR



Get the most from ydur

BLACK

AND

WHITE

® You can bet an old fuse that TV sets have controls for mighty good reasons.
Knobs in front let you scrimmage with the image until it agrees with your
idea of a good picture. Further back are non-operating controls that need
occasional touch-up. They’ll share up sagging tubes or aging components that
can warp and shrink the picture.

Adjust controls and you’ll delay the day the set needs tube replacement,
maybe chassis repair. Best of all, controls keep the picture a pleasure to view,
even on old sets. Why see fuzzy cowpokes wearing 40-gallon hats ride off into
the black margin of a setting picture tube? Grip the pots, twist the tabs, and
you'll be in Marlboro country!

You may argue that adjusting front controls is a matter of personal taste.
True, but let’s consider tricks that might improve your dialing technique—and
reception. For though the main chaniiel selector is nearly foolproof, other con-
trols aren’t so precise. Here’s why.

Fine-Tuning. Anyone knows this one is turned for best picture and sound.
Trouble is that best settings for sound and picture often don’t agree, especially
in weaker signal areas. Fine tuning must be a compromise. And the quickest
way to find the best point is hunting for what’s affectionately called “worms
in the picture.” Play around with the fine tuning control and you’ll see that

1970 EprTioN

By H. B. Morris
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B&W TV

‘turning it in one direction causes the picture
to slowly fade. But turn it in the opposite
direction and the screen. should break into
a mass of wriggles. Best adjustment of fine-
tuning occurs if you back off slightly until
the worms just disappear.

The slithery pattern is actually the sound
carrier spilling into the picture. Use the tun-
ing technique just described, and you can
perfectly balance sound and picture as in-
tended by the circuit designer. This method
lets you capture good picture detail in the
shortest possible time.

Vertical Hold. If the picture’s not rolling,
you say, that’s proof the vertical hold con-
trol is properly adjusted (see Fig. 1). Sorry
about that. Even if Flipper seems as stable
as a snoozing Moby Dick, the control may
not be perfectly adjusted. Thing is, TV pic-
tures operate on interlaced scanning. It
means the picture beam swings down and
iltuminates the screen on every other line
(1, 3, 5, etc.). Then it repeats the scan for
the missing (2, 4, 6) lines. This is a crafty
‘trick to reduce flicker in the picture. But
to do the job well, the set’s vertical oscillator
must perfectly lock to the station’s sync
signals. And that’s where tuning technique
can make or break it.

If you adjust the control carelessly the
picture may stand still—but the sync signal
may have to work hard to keep it there.
The result could be’“jitter” or “pairing.”

L

Fig. 1. Even if picture isn't rolling as above,
vertical hold control may not be set properly.

Fine scanning lines on the screen bounge or
run together, which, of course, steals sharp-
ness from the image. You can avoid it by
setting the vertical hold with this simple
technique. _

Turn the control until the picture starts
rolling in a downward direction. Next, turn
the knob slowly the opposite way until the
image moves upward. Soon the frames be-
gin to snap into place. When the picture’s
finally locked in, remove your hand from
the knob. Always stop tuning on an upward
roll of the picture. A close look at the screen
should reveal well-separated, motionless
scanning lines. .

Horizontal Hold. There’'s much leeway
in this adjustment, since TV horizontal cir-
cuits are semiautomatic. A grossly misad-
justed control will produce slashing diagonal
bars (Fig. 2). As the knob approaches cor-
rect setting, the number of bars diminishes

62

Fig. 5. Excessive contrast results in loss of
picture detail and subtler gray shadings.
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4. Setting brightness control too high
cause a picture detail to wash out,

Fig.
will



Fig. 2. Horizontal hold should be set so
picture is stable after channel is changed.

until the picture stands up straight. Yet
there is margin for error.

First, be sure the setting is stable, quickly
checked by flipping among all receivable
channels. There should be no loss of hori-
zontal sync—even temporarily—each time
the main channel selector lands on a new
channel. Check the picture for any distor-
tion or whitish areas, especially at the left.
This control may be located at the rear
in some sets (see Fig. 3).

Contrast and Brightness. Little can be
said about these controls since their effects
are well known and settings mostly a matter
of preference. Excessive brightness (Fig. 4)
washes out the picture and may cause a few
diagonal white lines to appear at the top of
the screen. They’re eliminated by slightly
reducing brightness or increasing contrast,
Pour on excessive contrast (Fig. 5), and the
picture assumes a grainy texture of strong

Fig. 3. Many late-model sets have horizontal-
hold control located on the back of cabinet.

blacks and whites with loss of detail. Snowy
reception is usually aggravated by too much
contrast.

On some sets, excessive contrast might
cause “sync clipping.” which could cause a
wavy unstable image (Fig. 6). If it happens
when contrast is weak, chances are the set
needs a tube or repair in the IF or front-end
stages. The range of contrast is often de-
termined by the set’s AGC circuit (automatic
gain control). If one is provided in your set,~
check its adjustment, as described in a later
section.

That takes care of up-front, user-operated
controls that let you trim picture and sound
for daily viewing. For the next group of
adjustments—non-operating controls that
need only occasional attention—you’ll have
to penetrate more deeply into the set. Some
are accessible through holes: others require
removal of the back cover (Fig. 7).

Fig. 6. Unstable picture with low contrast may
indicate need for AGC control adjustment.

1970 Epimion

Fig. 7. Back of set may have to be re-
moved for access to little-used controls.
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If you can’t locate a certain control there
are several possibilities. One is that the
manufacturer has completely omitted it (the
horizdntal width control is a casualty in some
recent sets). Two, the control may not be
readily apparent. An example is focus.
Many sets eliminate a control and use ad-
justable metal strips on the picture-tube pins
instead.

Since this and other controls may be diffi-
cult to find, you'll save time if you first
obtain the service folder on your model.
But before you touch anything inside the
set, consider these precautions while you let
the set warm up for 15 minutes. -~

The Shocking Truth. High voltages re-
quired to operate the various parts of a tele-
vision receiver present an extremely danger-
ous shock hazard. To protect the user from
dangerous shocks, most TV sets have an in-
terlock switch or special line cord attached
to the back cover. When the back cover is
removed, the interlock switch opens or the
, line cord is disconnected, opening the power
supply circuit. A caution label containing
this information is affixed to the back cover
of most TV sets.

To gain access to such controls as the ion
trap magnet, deflection yoke, and on many
TV sets, the positioning and focus controls,
you must remoyve the back cover. This means
that you will either have to detach the line
cord from the back cover, or use a separate
line cord (cheater cord) to connect the set to
the power outlet. On sets using an interlock

LIGHT CIRCLE ——/

N .
switch, you will also have to secure the
switch in the closed position, possibly with
masking or friction tape.

In making adjustments you will be work-
ing: in close quarters, relatively near parts
having high voltage. The following precau-
tions should be observed when making ad-
justments inside the cabinet while the set is
operating. (1) Do not adjust controls in-

- side your set while standing on a concrete

.

-

VERTICAL WEDGE

HORIZONTAL
WEDGE

BLACK DISK

floor. (2) Make sure that there are no metal
objects or wiring nearby through which you
might make accidental contact to a good
electrical ground. (3) Always keep one of
your hands in your pocket when making
your adjustments. This will prevent you from
making a contact that could produce an un-
pleasant or dangerous shock. (4) Avoid
contact with all parts having high voltage,
especially the picture tube anode, or, in the
case of a metal shell, the tube. (5) In
general, stay way from all tubes to avoid
burns. A burn caused by a hot tube, or an
electrical shock, can result in cuts or braises
from striking other parts as your hand is
withdrawn from the source of danger. (6)
Use only moderate pressure to adjust any
of the controls on the neck of the picture
tube. Undue pressure or a jar can break
the glass envelope causing the picture tube
to explode.

If you follow these safety rules and use
sound and careful judgment, you can safely
and correctly adjust your television sét.
~ Test Patterns. Many TV stations trans-
mit a test pattern for short periods before
and after their regularly scheduled programs.
Test patterns are a valuable servicing aid in
making rapid checks of the performance and
adjustment of a TV receiver. If no test pat-

-DARK CIRCLE'

HORIZONTAL
WEDGE

Fig. 8. Test pattern transmitted by most TV stations before and after regular progrum-.

ming is invalvable for adjusting set’s controls.

s
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important elements are labeled above.

- VERTICAL WEDGE
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Fig. 9.
causes voriety of symptoms like one above.

1970 EniTiON

tern is available at the time you adjust your
set, you can use the actual picture to check
the adjustment of the various controls.

A mirror placed in front of the set will
enable you to observe the picture on the
screen while you make adjustments from the
rear of the set. Fig. 8 shows the appearance
of a typical test pattern. Whenever the con-
trols on any TV receiver are correctly ad-
justed, the test pattern should have the same
general appearance as shown.

The elements of the test pattern are la-
beled in Fig. 8 and should ¢onform to the fol-
lowing specifications. The light circle should
appear just inside the edges of the mask
when the horizontal and vertical size con-
trols and the centering controls are properly
adjusted. The dark circle and the edge of
the black disc are perfectly round when the
horizontal and vertical linearity controls are
properly adjusted. Wedges are vertical and
wedges are horizontal when the deflection
yoke is properly positioned. The lines in the
wedges are sharp and distinct when the focus
control and ion trap magnet are properly
adjusted. The concentric circles are of dif-
ferent shades from light gray to black, when
the brightness, contrast, and AGC controls
are properly adjusted. Let’s consider how
to adjust each control.

AGC (Automatic Gain Control). The
AGC control when properly adjusted enables
you to tune to different channels having
various signal strengths without requiring
you to readjust the contrast or volume con-
trols each time you change channels. If the
AGC control is improperly adjusted, a strong
signal will cause the picture to have exces-
sive contrast, and a hum will be heard in
the audio. Often, the picture becomes com-

Improper setting of AGC control

Fig. 10. One type of focusing arrangement
is adjusted simply by selecting proper top.

pletely distorted or it may even become com-
pletely negative.

Fig. 9 shows this condition. To adjust
the AGC control, tune the receiver to the
strongest channel in the area and rotate the
AGC control clockwise until you notice ex-
cessive picture contrast, buzzing sound, and
pulling or tearing at the top of the picture.
Then rotate the AGC control counterclock-
wise until the picture becomes normal once
more.

What AGC actually does is allow your set
to work well under a variety of conditions,
For example, AGC will tend to hold contrast
at a constant level even though signal
strength varies markedly. (Without AGC,
you might well be readjusting contrast for
every channel you tune in!)

Focus Control. There arc three types of
focus controls in use on TV sets. One type
uses a magnet located on the neck of the pic-
ture tube. This can be adjusted by a shaft

Fig. 11. Typical indication on screen when
picture tube requires focusing adjustment.
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Fig. 12. Sets with sync stability control
will require adjustment of this control
when the condition in the photo is observed.

—

Fig. 13. Tilted picture occurs when yoke
has rotated on picture tube neck, usually
as a result of set being sharply jarred.

Fig. 14. To adjust yoke, loosen clamp screw,
hold only insulated part, and rotate carefully.

extending from the back of the set, or you
may find it necessary to adjust several screws
to correctly position the focusing magnet.

A second type of focus control uses a con-
trol to electromagnetically focus the beam.

A third type focusing arrangement uses a
series of taps or terminal connections to
which the focusing electrode is attached to
give the best possible focus (see Fig. 10).
Fig. 11 shows the effect of an improperly
adjusted focus control. Note the lack of defi-
nition in the image as compared with the
normal test pattern. The focus control
should be adjusted to give the sharpest,
clearest picture possible.

Sync Stability Control. Fig. 12 shows the
effect on the picture of improper adjustment
of the sync stability control. Note the bend-
ing of the image in the top of the pattern.
This control adjusts a noise rejection circuit
so that noise in the picture signal will not
upset the sync. To properly adjust the sync
stability control, observe the picture on the
strongest local station with the AGC control
properly set, and rotate the sync stability
control counterclockwise until the picture
bends at the top. Then back off the adjust-
ment until the bending stops.

Buzz Control. Some late model, quality
TV receivers, such as the Conar Custom 70,
have a buzz control. This control is adjusted
to the position at which hum, or buzz, in the
sound is minimum.

Correct adjustment of the fine tuning con-
trol, the AGC, and Contrast Controls also
help eliminate buzz. These controls should
be checked first for proper adjustment, then
the buzz control should be adjusted for mini-
mum buzz.

Fig. 15. When yoke is positioned, tighten
clamp screw, being careful not to over-tighten,

Rapro-TV RepaIr



lon Trap Magnet. To adjust the ion
trap magnet, move it back and forth along
the neck of the picture tube, rotating it
slightly at the same time, until you obtain
maximum brightness on the face of the pic-
ture tube. Next, adjust the focus and posi-
tioning controls (described below) and re-
adjust the ion trap magnet. You may have
to adjust the ion trap magnet so that the
brightness is decreased slightly in order to
improve the focus.

Many modern TV sets do net use an ion
trap magnet. The phosphorous coating on
the face of the picture tube is backed with a
thin layer of aluminum. Electrons readily
pass through this aluminum layer to strike
the phosphor coated screen, but the heavier
ions are blocked by the aluminum layer. The
aluminum layer also reflects the light back
to the viewing side of the screen that nor-
mally would radiate into the back of the
picture tube. This type tube both dispenses
with the ion trap magnet and will give a
brighter picture than the type which does
not have the aluminum layer.

Deflection Yoke. The deflection yoke is
located on the neck of the picture tube. Its
purpose is to produce the varying magnetic
field necessary to deflect the electron beam
vertically and horizontally to produce the
scanning raster on the screen of the picture
tube. If the yoke is not correctly positioned,
a tilted picture will result (see Fig. 13). To
correct a tilted piclufe, first make certain
the yoke is positioned as far forward on the
neck of the picture tube as the bell will

Fig. 16. If picture doesn’t fill screen, yoke
isn't properly seated against picture tube.

1970 EpiTioN e

Fig. 17. Unfilled screen on either side indicates
that horizontal centering controls generally

are incorrectly set, though problem can

also stem from electrical defects in circuits.
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allow, and then rotate the yoke (Fig. 14) -~ Fig. 18. Magnetic rings on picture tube neck
until the picture is level. When the yoke
is properly positioned, it should be secured
(Continued on page 72)

behind yoke are used to center picture. The
two tabs are rotated around neck for both
correct horizontal and vertical centering.

o e,

Incorrect vertical

Fig. 19.
photo above is adjusted as shown in Fig. 18.

centering in

,
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Join “THE TROUBLESHOOTERS”

They get paid top salaries
for keeping today’s
electronic world running

3

Suddenly the whole world is
going electronicl And behind the
microwave towers, push—button
phones, computers, mobile radio,
television equipment, guided
- missiles, etc., stand
THE TROUBLESHOOTERS
—the men needed to inspect,
install, and service these
modern miracles. They enjoy
their work, and get well paid
for it. Here's how you can
join their privileged ranks—
without having to quit your job
or go to college in order

to get the necessary training.
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UST THINK how much in demand you would be if you

could prevent a TV station from going off the air by
repairing a transmitter...keep a whole assembly line
moving by fixing automated production controls...pre-
vent a bank, an airline, or ypur government from making
serious mistakes by servicing a computer.

Today, whole industries depend on Electronics. When
breakdowns or emergencies occur, someone has got to
move in, take over, and keep things running. That calls
for one of a new breed of technicians—The Trouble-
shooters.

Because they prevent expensive mistakes or delays,
they get top pay—and a title to match. At Xerox and
Philco, they’re called Technical Representatives. At IBM
they're Customer Engineers. In radio or TV, they're the
Broadcast Engineers.

What do you need to break into the ranks of The
Troubleshooters? You might think you need a college
degree, but you don’t. What you need is know-how—the
kind a good TV service technician has—only lots more.

Think With Your Head, Not Your Hands

As one of The Troubleshooters, you'll have to be ready
to tackle a wide variety of electronic problems. You may
not be able to dismantle what you're working on—you
must be able to take it apart “in your head.” You'll have
to know enough Electronics to understand the engineer-
ing specs, read the wiring diagrams, and calculate how
the circuits should test at any given point,

Learning all this can be much simpler than you think,
In fact, you can master it without setting foot in a class-
room...and without giving up your job!

For over 30 years, the Cleveland Institute of Electron-
ics has specialized in teaching Electronics at home. We've
developed special techniques that make learning easy,
even if you've had trouble studying before. Our Auto-
PROGRAMMED?® lessons build your knowledge as easily
and solidly as you'd build a brick wall—one brick at a
time. And our instruction is personal. Your teacher not
only grades your work, he analyzes it to make sure you
are thinking correctly. And he returns it the same day
received, while everything is fresh in your mind.

Always Up-To-Date

To keep up with the latest developments, our courses
are constantly being revised. This year CIE students are

NEW:sucocio
ELECTRONICS
N ENGINEERING

for men with prior experience
in Electronics. Covers steady-
state and transient network
theory, solid state physics
and circuitry pulse tech-
niques, computer logic and
mathematics through calcu-
{us. A college-level course for
men already working in Elec-
tronics.

getting new lessons in Laser Theory and Application,
Microminiaturization, Single Sideband Techniques, Pulse
Theory and Application, and Boolean Algebra.

In addition, there is complete material on the latest
troubleshooting techniques including Tandem System,
Localizing through Bracketing, Equal Likelihood and
Half-Split Division, and In-circuit Transistor Checking,
There are special lessons on servicing two-way mobile
radio equipment, a lucrative field in which many of our
students have set up their own businesses.

Your FCC License—or Your Money Back!

Two-way mobile work and many other types of trouble-
shooting call for a Government FCC License, and our
training is designed to get it for you. But even if your
work doesn't require a license, it’s a good idea to get one.
Your FCC License will be accepted anywhere as proof
of good electronics training.

And no wonder. The licensing exam is so tough that
two out of three non-CIE men who take it fail. But our
training is so effective that 9 out of 10 CIE graduates
pass. That's why we can offer this famous warranty with
confidence: If you complete a license preparation course,
you get your FCC License—or your money back.

Mail Card for 2 Free Books

Want to know more? Send for our 44-page catalog des
scribing our courses and the latest opportunities in Elec-
tronics. We'll send a special book on how to get a
Government FCC License. Both are free—just mail the
bound-in postpaid card. If card is missing, use coupon
below.

ENROLL UNDER NEVW G.I. BILL

All CIE courses are available under the new G.I. Bill, If
you served on active duty since January 31, 1955, or are
in service now, check box on card or coupon for G.I

Bill information.

@ .
CI Cleveland Institute
of Electronics

1776 East 17th Street, Cleveland, Chio 44114

r —_ —

- -

Cleveland Insatitute of Electronics
1776 East 17th Street, Clevsland, Ohio 44114

Please send me without cost or obligation:

1. Your 44-page book “How to Succeed in Electronics” describing
the job opportunities in Electronics today, and how your courses can
prepare me for them.

2. Your book on “How To Get A Commercial FCC License.”

| am especiaily interested in:

Electrenics Broadcast First Class
O Technology a Engineering o FCC License
[J Electronic ] Industrial {7 Electrenics

Communications Electronics Engineering
Name

(PLEASE PRINT)

City State Zip
[ check here for . 1. 8ilt information. RT-1
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B&W TV

(Continued from page 67)

in position by a clamp or lock screw (Fig.
15). Note in Fig. 16 that the picture
doesn’t fill the screen if the yoke isn’t against
bell or flared part of the picture tube.

Horizontal Centering Control. The ef-
fects of misadjustment of the horizontal cen-
tering control on the picture may be seen
in Fig. 17. To center the picture horizontal-
ly, move the metal rings on the yoke cover
(see Fig. 18) until the picture assumes the
desired position.

Vertical Centering Control. This control
is accomplished in a similar manner to hori-
zontal centering. Actually it is necessary to
adjust for both vertical and horizontal cen-
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Fig. 20. Condition above is corrected by ad-
justment of both the horizontal linearity
control and the width or drive control.

tering at the same time. Fig. 19 shows a
picture with the vertical centering control
out of adjustment.

Horizontal Linearity Control. The hori-
zontal linearity control may be adjusted to
change the horizontal radius of the picture
from the center to the left or right side. Fig.
20 shows the effect of a misadjusted horizon-
tal linearity control. Note the elongated left
side of the picture compared with the right
side. To adjust the horizontal linearity con-
trol, rotate the shaft until the horizontal
radius of the picture from the center to the
left side is equal to the radius from the cen-
ter to the right side. It’s often necessary to
adjust the horizontal size control along with
the horizontal linearity control.

Width (horizontal size and drive) Con-
trol. In some instances there are two con-

(Continued on page 97)

Fig. 21. Picture with insufficient width to
fill screen can be corrected by simply adjust-
irg width control until picture is wide enough.

Fig. 22. Too much horizontal drive causes
vertical white line to oppear on screen.

Fig. 23. Long skinny people can be cut down
to size by adjusting vertical height control.

Rap10-TV REPAIR



PARTING FACTS
FROM FANTASIES
IN YOUR

@ There's lots more to needle, cartridge and
record care than meets the eye and these
are the items subjected to the most abuse
of all the components in a phonograph. The
basics of servicing and maintenance of
“what’s up front” in a pi.ono are simple—
once you know them. So come with us as
we present the hows and whys essential to
keeping your disc show on the road. And
if you're an old timer that knows all about
it, this may be just the refresher needed to
keep you heading right.

First Of All. How do you know that your
phono needle (stylus) is defective? To find
out, there are several simple tests you can
make. If the tone arm of the phonograph
slides across the record after setting down,
change the stylus. This check should be
made on a new (unwanted or unloved)
record.

Now take a look at the stylus to see if
dirt or dust is lodged between it and car-
tridge. If there is, brush it out, using a small
camel’s hair brush.

Play the record once again. Often, dust
or dirt will cause mushy music. If there is
still no improvement, let’s try another check.

Take a new record or one that is clean.
Set the changer to manual position, and play

1970 Eorrion

PHONO

FRONT END

By Homer Davidson

about one inch of the record. See Fig. 1 on
the next page. Is the one inch played-space
duller looking? If so, replace the stylus.

Other Ways. Another method is to take
a clean white cloth and wipe the record after
it has been played. If the stylus is defective
and cutting the groove, you'll pick up small
black record chips (black or dark dust) on
the cloth. Replace the defective stylus.

Another way is to take a magnifying glass,
like Grandpa used to read with, or a low-
power microscope, and take a good look at
the tip of the stylus. A sharply-pointed one
will chisel out the groove of the record.
Maybe there is a flat spot on the point. Re-
place the stylus in the above cases.

A good stylus will go towards a sharp
point, but will be rounded off at the pointed
end as shown in Fig. 2.

Check to see if you have excessive noise
or scratchy needle-talk. This test should also
be made on a fairly new record. (Be sure
the volume is down when making this
check.) Bend down close to the record
and you should hear a little needle-talk even
under good conditions. With a very bad
needle or defective record, you can hear the
noise from quite a distance.

(Continued overleaf)
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Fig. 1. A chipped or worn stylus will
cut the grooves of a record, making them
dull-looking; if so, better get a new stylus.

PHONO
FRONT END

Record Wear. Most phonograph records
will last for years if proper care is used.
Before any record is played, wipe it off with
a record cloth, Handle all records by the
edge. Don't grasp them in the middle or
with one hand. Little hands should not
handle expensive records. Sticky fingers will
smear the record with grease which will lodge
dust and dirt into the record groove.

Don’t leave a stack of records on the
spindle center post or turntable after shut-

Fig. 6. On this popular cartridge, the
stylus shank simply snaps into the
plastic cartridge body.

Fig. 2. The tip of a gcod stylus is actually
a rounded *ball”’ that won't chisel
into the soft vinyl record groove.

ting off the record player. They will start
to warp and on a very warm day may begin
to droop. Phonograph records left on the
turntable will also collect dust. Return all
records to their jackets or record cabinet.

Watch Your Speed. Watch for correct
speed settings and correct stylus position for
the record being played. For instance, if a
78 stylus is played on a 45 or 33%5 record,
damage can be done. Also the pickup arm
will tend to skate on the record.

Can a new record be defective? It cer-
tainly can be. Check for a poor cut in the
record grooves. Also, if the starting cut is
too shallow or narrow, the pickup arm may
drop off the record or start ahead of the
music (Fig. 3). Check to see if the finish

Fig. 7. To remove the stylus assembly from
this type cartridge, position the turnover
lever as shown.
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Fig. 3. Poor sound can also be the favlt
of the record even if it's a new one.
Compare sound against other records.

track of the record is triggering the changer.
If other records play at these settings, you
have purchased a defective record.

In case a new record doesn’t drop down
from the center post, it’s possible the center
hole is not perfectly round. Generally a de-
fective record will stand alone while all other
records play perfectly. '

To avoid getting a defective one, select
a new record in its original sealed jacket.
One that has been opened may have been
played several times before. Also, buy only
good known brand records to make sure you
don’t get stung.

Diamond Or Sapphire. What type of
replacement stylus should you buy? There
are pros and cons on whether to buy a dia-

Fig. 8. Gently pull up and away on the
stylus assembly; the metal clip
gives way with very little pressure.

1970 Eorrion

Fig. 4. Dozens of different types of styli
can make for confusion on your part. Four
typical styli are shown here.

Fig. 5. When removing the stylus for
replacement, first check to see how it is
attached to the cartridge.

Fig. 9. Pull the stylus assembly clear
being very careful not to put strain
on the stylus shank or *saddle.”
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Fig. 10. Replacement of this type of
stylus is exactly the reverse process
of the removal procedure.

PHONO

FRONT END

mond or sapphire stylus. Don’t replace the
“small fry” phono stylus with a diamond.
You're throwing good money away.

A new diamond stylus will give a great
many more plays than the sapphire. But then
diamond, as every girl knows, is more costly
than sapphire. The sapphire stylus will cost
from $1.50 to $4.50, while the diamond will
vary from $4.95 on upwards. However, on
an hours-of-play-per-dollar basis, the dia-
mond stylus outshines them all. A handful of

STYLUS

CRYSTAL

Fig. 15. Stylus shank rides in saddle
which is connected to the cartridge element
thot turns groove wiggle into sound.

Fig. 11. To remove the stylus assembly
in this type of phono cartridge, first
turn the stylus-flip lever straight out.

typical and vastly different replacement styli
are shown in Fig. 4.

Some people get more hours per stylus
than others. But this is the choice of the
operator. One person may hear a worn stylus
before another.

Some hi-fi bugs will replace the stylus
when it has less than 500 plays. Other music
enthusiasts replace the stylus four or five
times a year—with the seasons.

On really good records, a diamond stylus
should be used. Extra record care can save

you money.

Stylus Replacement. Can you replace
your own stylus? Certainly, by knowing how
and using a little care. Pull the arm up and
take a glance at the stylus and cartridge.

Fig. 16. The pencil points to the U-shaped
saddle in a typical cartridge. Be sure
stylus shank is properly seated in saddle.

Rapio-TV REPAIR



Fig. 12. Then pull it straight away from
the cartridge body. To replace the stylus,
use the reverse procedure.

Some styli are held down with a metal clip
as in Fig. 5; some snap into position as in
Fig. 6. Others plug into a slot or are bolted
in place with a small nut. With a steady hand,
anyone can replace a stylus. If nervous, let
someone else do it.

Figs. 7-10 show you how to change a
stvius in a clip type of cartridge. There are
many types of styli on the market but they
all replace fairly easily. Figs. 11-13 shows
another typical stylus replacement proce-
dure. In some cases it may be necessary to
drop the cartridge out of the holder before
the stylus can be replaced, as seen in Fig. 14.

Instruction booklets that come with the
phonograph will illustrate how to replace
the stylus. Look at the instructions on the

Fig. 13. Another type of stylus mounts on
a rubber grommet and can be removed
by carefully popping it off with a knife.

Fig. 14. If the tone-arm has limited vertical
movement, cartridge can be removed for
easier stylus replacement.

STEREO CARTRIDGE

RIGHT CHANNEL

E
Lcumn WIRE OR SHIELD

MONURAL CARTRIDGE

Fig. 17. Typical stereo cartridge has
four terminals but only three connecting
wires since ground connection is shared.

1970 Eorrion

Fig. 18. Mono cartridge is usually hooked
vp with a shielded cable though in
cheapies, it may be just a twisted pair.
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Fig. 19. Using a changer in ““‘manual,” be
careful not to drop arm as record,
stylus, ond cartridge may be damaged.

PHONO
FRONT END

replacement stylus carton for further direc-
tions.

Fragile-Don’t Drop. One thing to be
careful of—don’t damage the cartridge. If
you do, you may end up spending a few un-
necessary dollars. The stylus and also the
stylus assembly are extremely vulnerable, so
exercise care here, too.

Take a close look at the front end of the
cartridge for a “U” shaped saddle (shown
in Fig. 15). This saddle, or plastic piece,
goes down into the cartridge and fastens to

¥ B A T I

Fig. 22. On this type cartridge, the connect-
ing wires are soldered to a small adapter
which then plugs on to the cartridge.

the crystal element. Do not put any pressure
on or disturb the saddle: accidentally drop-
ping the pickup arm may also destroy or
crack the cartridge.

The defective stylus should be removed
and taken to a record shop or TV dealer for
replacement. If it has broken into several
pieces, take all of them with you to help iden-
tify the part.

You can also locate the stylus replace-
ment part number by referring to the manu-
facturer’s operation booklet. If the booklet
is lost, look at the back of the console or
underneath the back cover for a model num-
ber. If possible, the original stylus should
be replaced with one carrying the same part
number. But in case the brochure has been
thrown away and the model number of the
phonograph torn off, take the old stylus with
you.

in A Haystack. Perhaps the stylus has
dropped out and can’t be found; draw the
outline of it as you remember it. Since there
are dozens of different styli types, you're
not likely to describe it properly and hope
to return with the right one.

It is wise to scotch- or mask-tape the old
stylus carton number to the back of the
record compartment. The next time you need
a new one, the information is close at hand.
Don’t leave the whole carton in the record
compartment; during cleaning it can easily
be thrown away.

After the stylus has been replaced, be
sure its shank is lying in the “U” shaped
saddle shown in Fig. 16. The stylus might be
bent out of place, not touching the saddle—
the result will be no music. A lot of styli are
destroyed or lost when the cleaning cloth
snags it during routine dusting.

It may be rather difficult to replace the
stylus if the pickup arm will only pull up
a few inches. In this case, drop the phono
cartridge down by loosening the two side
mounting screws and then replace the stylus.

Cartridge Check. Before removing the
stylus, always check to see if the cartridge
is functioning. Take your thumb or finger
and lightly draw across the stylus. You
should hear a thumping or rumbling noise.
If so, the cartridge and amplifier are working.

In case there is no noise at all, the car-
tridge, amplifier or speaker is dead. Turn the
volume on the amplifier wide open. If a
hum is heard, suspect a defective cartridge.

Remove the cartridge hook-up wires and
place a finger or the blade of a small screw-
driver against one of the unshielded wires.
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You should hear a loud hum, If so, the
cartridge is defective. If not, the amplifier
or speaker is dead. |

There may be two, three or four wires
leading to the phono Cartridge. The monaural
cartridge has only two wires connected to
it, as shown in Fig. 17. It may consist of
a small shielded cable. Some low-priced pho-
nographs have two separate, unshielded
wires.

A phono cartridge with three or four wires
indicates a stereo unit. Generally, the ground
or shielded wire goes to each side of the
cartridge with the “hot” or grid wires being
inside of the braided shield, as indicated in

Fig. 18.

Defective Cartridge. A defective phono Fig. 20. Old hfrnover type crystal cartridge
cartridge may be cracked, become weak, and mounts and pivots on front shaft;
produce distorted, intermittent or mushy it's removed by taking turnover knob off.

sound. The weak or dead cartridge will pro-
duce mushy or no sound in the speaker. A
cracked cartridge will work intermittently.
A cracked®cartridge may result from drop-
ping the pickup arm. See Fig. 19.

It is possible to have distortion or inter-
mittent pickup in only one steréo channel.
You can isolate the cartridge by switching
the two channel hook-up cables. Either
switch the cable at the amplifier or the car-
tridge hook-up wires.

For instance, if the left ‘channel is good
and the right channel is mushy, distorted, or

" intermittent, switch the outside cartridge
hook-up wires. If the right channel is still in-
operative, you know the cartridge must be
replaced.

Intermittent. Now check for intermittent Fig. 21. Some stereo cartridges have only
conditions while the switched wires are in three terminals with center one being
this position. Simply place a new record on common ground for both sides of cartridge.
the turntable and apply a little pressure on _
the pickup arm. Be careful and use one finger
to push up and down on the pickup arm.
The intermittent cartridge will snap off and
on with intermittent music. In case the ampli-
fier is defective, a good place to start is to
check all tubes,

Replacing The Cartridge. Some phono
cartridges are bolted to the pickup arm while
others snap into position, Hold the pickup
arm up where you can see the cartridge.
Usually, mounting screws will be located on
each side of the cartridge assembly. A short
Phillips screwdriver may be needed to get to
the screws. Snap-in type cartridges will pull
down from the front end of the unit.

Other turn-over cartridges may be re-

¢ Fig. 23. Replacement cartridges often
moved by first removing the small set-screw come with a choice of different mounting

in the turn-over knob. A typical turn-over brackets to suit different tone-arms.
1970 Ebrrion )



Phono Front End

cartridge appears in Fig. 20. A thin screw-
driver blade is needed to remove the small
recessed screw. Be careful not to lose the
small screw or tension spring on removing
the cartridge.

After the phono cartridge has been dis-
mounted, unhook the small connecting wires.
Write the color code of each wire on a piece
of scrap paper. Look for a ground wire un-
der the cartridge mounting screws—see
Fig. 21. Most connecting wires just plug into
the cartridge. Others solder to a plug-on
adapter as in Fig. 22.

Clip Care. Be careful when replacing or
removing small wire clips. In case the wires
are frayed at this point, resolder the clip
connection; be sure it is removed from the
cartridge when soldering, as excessive heat
can destroy the cartridge.

Use rosin-core solder sparingly, as exces-
sive solder can run into the clip and plug up
the connection hole. It is best to grasp the
clip with a pair of long-nose pliers close
to the area to be soldered so solder can't
run into the plug or connection.

Connecting wires on a turn-over cartridge
can break off or become frayed and short
against one another. Poor or no sound can
result from this condition. Check the wire
connection on all replaced cartridges for
possible trouble.

Excessive hum from the phonograph may
be caused by an open ground or connecting

Fig. 24. Most changers can be removed
for servicing by unscrewing the two
bolts on each side of the base plate.

wire. Turn the volume down to see if hum
originates in the amplifier or tone arm. If
the hum is still present, check for a dried-out
electrolytic filter capacitor in the amplifier
and replace it.

In case the hum disappears when the vol-
ume is down, look for a broken wire or
shielded cable. A defective cartridge can in-
duce hum when the amplifier volume is wide
open. This is the result of the cartridge out-
put voitage failing to override the open
ground or grid line. Try reversing the two
cartridge wires in a monaural phonograph.
Check the common center ground wire in a
stereo pickup arm for an open circuit.

Genvuine Parts Only. A cartridge should
be replaced with the original part if possible.
If not, there are many replacement cartridges
on the market—see Fig. 23. Be sure the new
cartridge has approximately the same output
voltages and weight as the original. Correct
weight may be checked if a stylus pressure
gauge is handy.

Check the cartridge for correct wiring
connections after installing the new cartridge.
See that the stylus is riding in the “U”
shaped saddle. If the cartridge is the turn-
over type. rotate the turn-over knob to see
that the small wires and clips do not touch.
Now turn the volume up and thumb the
needle of the new cartridge. A rough sound
should be heard.

Check The Changer. While replacing the
stylus or cartridge. a few, quick checks
should be made on the record changer.

See if the pickup arm sets down at the
starting point of the record. If not, iook for
adjustment screw on back or underneath
the arm. Adjust until satisfied that the land-
ing point on two or three different records
is correct.

Now check the inside reject point. This
adjustment is under chassis and it is wise
to let a known radio-TV repair shop make
this and other critical adjustments. If 45-
rpm records don't change as they should,
use talcum powder on the large spindle.

You may even want to pull the record
changer or record board from the cabinet
to clean up properly. See Fig. 24. Generally,
several Phillips head screws hold the turn-
table to the cabinet. To check adjustments
on the record changer, you can prop it up
on two quart paint cans.

Armed with the straight dope, the future
care and feeding of your record player
shouldn’t be a problem, and can even be
downright fun, Happy playing. B
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 TUNING UP

- THE ALL

- AMERICAN

By Mannie Horowitz

odern radio as we know it today, is
due to one great invention—namely
the superheterodyne receiver. Sure people
used radios before the circuit was widely
adapted. The multi-dial TRF (tuned radio
frequency) set was quite popular in the *20’s
—especially if you could afford one. How-
ever, commercial five tube radios as we
know them today, originated with the low
cost superheterodyne circuit. This circuit has
proven itself so fine and effective that it has
been adopted for use in practically every
FM receiver as well as for the popular five-
tube, AM radios flooding this country.
As was the case with the TRF receiver,
the RF signal is selected by varying the
capacitor in the resonant circuit. This signal

TUNED RF
CIRCUIT
IMIXER
Fig. 1. In the superheterodyne
receiver, the incoming RF sig- LOCAL
nal is reduced to an interme- OSC
diate frequency in the mixer.
TUNED 0SC
CIRCUIT

1970 Eorrron

is fed to the first tube, known as the mixer,
converter, first detector, or anything else you
may wish to call it. Along with this RF
signal, a second signal, which is generated
in the receiver, is fed to the mixer. The fre-
quency of the signal generated by this local
oscillator in the receiver, is 455 kHz above
the frequency of the radio station. Thus, if
the radio station broadcasts on a frequency
of 1100 kHz, the oscillator frequency is set
to 1100 + 455 or 1555 kHz. If the radio sta-
tion broadcasts on a frequency of 880 kc, the
frequency of the oscillator is set to 880 +
4550r 1335 kHz. The frequency generated by
the local oscillator is varied by a capacitor
in the oscillator circuit, as shown in Fig. 1.

It is quite simple to accomplish the varia-

81



All American 5

- ]
8 [}
Loop GANGED
ANTENNA  /~—=— f ===
7 ===="J¢7 -2
1 -
cla ‘lcis g S —+J
N 1st. IF TRAN 1
/ T & —3
cic ClA
[o ] é
7o
‘—)I-l
A 4 o 4
==Cc2
~o"=~-CHASSIS GROUND

cio

tion of the oscillator frequency with the
variation of the frequency of the resonant
circuit in the RF section. The capacitors
which tune the oscillator and the RF signal
are actuated by one knob. Thus, when a
specific station is selected by the RF section
of the capacitor, the corresponding oscillator
frequency is selected by the oscillator sec-
tion of the capacitor.

The two signals are combined in the
mixer stage. The output from this stage is
the 455 kHz difference between the two sig-
nals. The 455 kHz difference in frequency is
maintained between the oscillator and radio
station; thus the difference frequency is
available for all radio stations over the
tuning range. It should be noted that the
audio signal, which was received by the
antenna as intelligence riding on top of the
RF signal, is now transferred to the 455 kHz
signal. It rides on top of this 455 kHz IF or
intermediate frequency signal.

IF Amplifiers. This 455 kHz signal must
now be amplified. The 455 kHz is carefully
selected by two IF transformers. Between
these two transformers is a stage of IF gain
involving a vacuum tube or transistor. This

Fig. 2. Schematic diagram of superhet convert-
er-oscillator shows the pentagrid converter.

Fig. 3. Ganged tuning capacitor C1A-C1C
combines oscillator-RF tuning on one control.

is not unlike a standard tuned RF stage,
except here, only one frequency must be
selected and only one frequency must be
amplified. This can be done most efficiently.

In the remainder of the unit, the IF
signal is detected to separate the audio from
the IF carrier, the IF is discarded, the audio
is amplified, and sent on to the speaker.

Why the choice of any specific IF fre-
quency, is difficult to determine. It seems
that 450 kHz or 500 kHz would be a more
logical choice. Is there less interference or
better sensitivity using 455 kHz? Or is it just
a choice someone made and the number
happened to stick? Whatever the reason, the
industry has accepted this as the standard.
We have no choice but to use this figure
when aligning a radio.

Alignment Requirements. Although no
outline of exact procedures has been de-
scribed, the above discussion of the super-
beterodyne radio indicates the alignment
requirements. There are two precise factors
which must be satisfied.

First, the IF transformers must be aligned
so that they will pass the 455 kHz IF fre-
quency while rejecting all other signals.
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Second, the variable capacitor must be
adjusted so that the difference in frequency
between the RF signal and oscillator is 455
kHz over the entire broadcast band.

Exact procedures using a signal generator
and an output meter will be discussed be-
low. However, before this is done, it would
be helpful to discuss the circuit of a typical
superheterodyne receiver. We will consider
the receiver one stage at a time. If you
would hook-up the leads (with arrowheads)
represented by identical numbers in two suc-
cessive stages (or two successive schematic
figures), you have the schematic diagram of
a complete superheterodyne receiver.

Typical 5-Tube Superhet. The first tube
of the superhet (see Fig. 2) serves several
functions. First, it is the oscillator—pins 1
and 2. Then, it receives the RF signal at pin
7. Finally, the two signals mix through the
maze of grids to give the final IF frequency
—455 kHz at the plate. The first IF trans-
former is tuned to this 455 kHz. Other RF
frequencies that happen to get to the plate
circuit are bypassed to ground via the power
supply by the action of the 1st IF trans-
former.

Because these receivers are quite sensitive,
the RF signal does not have to be picked up
by an antenna on the roof. Instead, a loop
antenna at the receiver is usually used. This
may consist of several turns of wire on a
flat piece of cardboard, or several turns of
wire on a ferrite rod. The ferrite material is
composed of iron and other metallic oxides
combined with ceramic material for rigidity.
This ferrite rod is also known as a loopstick.

The loop antenna works in conjunction
with capacitor C1A (see Fig. 3) to form a
resonant circuit to tune to tne radio station.
A small variable mica capacitor, C1B, is
usually mounted on C1A and connected in
parallel with it by the manufacturer of the
capacitor. This C1B is used in the alignment
procedure. It is known as a trimmer capaci-
tor and is used to trim the combined values
of C1A and CI1B so that it will resonate at
the proper frequency with the loop antenna
coil, and at the proper setting of the tuning
dial.

The oscillator coil, in junction with C1C
and C1D form the resonant circuit to deter-
mine the frequency which the oscillator will
generate. Capacitor CIC (see Fig. 3) is
the main tuning capacitor for the oscillator,
and CID is the trimmer, arranged very
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much like the combination discussed above
for C1A and CIB in the RF section.

Capacitors C1A and CIC are attached to
one shaft. One knob is used to turn both
capacitors simultaneously. Screwdriver ad-
justment screws are set in the variable mica
capacitors which are mounted on its respec-
tive large air capacitor.

You can usually tell which section of the
capacitor refers to the oscillator and which
to the RF circuit. The oscillator resonates
at a higher frequency than does the RF
circuit. Therefore the oscillator section usu-
ally has less or smaller plates than does the
RF section. This is very much like musical
instruments where higher pitched notes
come from smaller instruments.

In Fig. 4, a simple IF amplifier stage
using the 12BA6 and a second IF trans-
former, is shown. These are used to amplify
the signal from the converter and first IF
transformer and provide better selection of
the IF frequency. These, in turn, are con-
nected to the detector diodes in the 12A VS,
the triode voltage amplifier in the 12AV6
and finally the power amplifier SOCS which
drives the speaker. All this is shown in
Fig. 5.

The AC-DC power supply used to provide
the necessary DC voltages to operate the
radio circuit, is shown in Fig. 6, using a
35W4. Some radios used selenium or silicon
rectifiers instead of a tube.

The various interconnections between sec-
tions are self-evident. Lead 1 is the link
connecting the output from the IF trans-
former in Fig. 2 to the input of the IF
amplifier tube in Fig. 4. Lead 3 in Fig. 2, 4,
5 and 6 is used to interconnect the B+
supply to all stages. Lead 4 in these figures
is the common B— ground. - (Turn page)

2nd IF TRANSFORMER

N WD
Yevw
XIS

Fig. 4. IF amplifier tube 12BA6 boosts signal;
second IF transformer increases selectivity.
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Lead 5 in Figs. 4 and 5 connect the sec-
ond IF transformer to the detector, while
lead 6 connects the audio to the volume
control through a resistor.

Introducing AVC. Only lead 2 requires
some additional discussion. This lead is used
to conduct part of the detected signal back,
as DC, to the earlier stages. This DC con-
trols the gain of these stages. On strong sig-
nals, the gain of the IF and mixer ampli-
fiers is reduced due to this DC. Thus, this
lead completes an Automatic Volume Con-
trol (AVC) circuit. It sort of equalizes the
strength of the final output signal for all
stations. In alignment procedures, AVC ac-
tion is undesirable, for it limits variations in
gain at the output. During alignment, the
test signal levels are kept low so that AVC
action will be negligible.

One other factor should be observed in
this circuit. The chassis is not used as a
ground for the B— Because B— is con-
nected to the AC line, grounding the chassis
to B— and hence the AC line, can be haz-
ardous. To keep the chassis from floating, it
is connected to B— ground through a small
capacitor. This is shown as C2 in Fig. 2.

Aligning Instruments. Two instruments
are necessary in this procedure. One is to be
used as a signal source. The second is to be
used to measure the output.

In the alignment procedure, three signals
should be used. An audio signal should be
fed to the audio amplifier section of the re-
ceiver (Fig: 5) to be certain that it is oper-
ating. _

Next, a 455 kHz signal modulated by an
audio tone should be fed to the IF stages.
The IF stages are adjusted for maximum

output by monitoring the audio signal
strength at the speaker.

Finally, two modulated RF signals are
required to permit adjustment of the RF
and oscillator circuits. One RF signal must
be at the high end of the band and the
other RF signal must be at the low end of
the band.

Several signal generators are available
that are capable of producing all these sig-
nals. They are shown in the photograph in
Fig. 7. The switch positions given in the
following text are for the EICO 324 unit
which is typical of the units available.

The audio output can be gotten from the
two jacks at the lower left hand corner of
the unit. The Signal Selector knob is to be
set at the “Int. Mod/AF Out” position to
get an internally modulated audio output.
The “AF Mod/Output” control is used to
adjust the amplitude or strength of the
modulated audio signal output from the
generator. None of the other controls have
any effect on the audio. They are concerned
only with the RF signal.

The connector at the lower right hand
corner of the unit is used for the RF and IF
output. The Signal Selector knob is set at
its previous position for a modulated out-
put signal. The frequency is sele¢ted by use
of the Band Selector switch and the rotary
frequency control knob. Thus if 455 kHz is
required, the Band Selector is set at “B,” for
this band covers the range from 400 kHz to
1.2 MHz (marked near the tuning scales).
The tuning knob is then rotated until 455
kHz appears under the pointer in the win-
dow. A similar procedure must be followed
for any RF frequency that may be required.

The amount of RF signal output is con-
trolled by the RF Course and RF Fine con-
trols. These are usually kept near minimum
during the alignment procedure.

50C5 -
12AV6 (POW?ER AMP) o
(VOLTAGE AMP) s
sfrz-=)¢
DETECTOR iy
5 4-—& }
AUDIO OUTPUT
5( “ >—-|- TRANSFORMER
‘ $ S
Fig. 5. The audio amplifier s l l 3 3
section of the receiver s+{¢ 1 { I
combines detection and 3 & )
voltage amplification in T S
the 12AC6 tube, and pow- 4« > 4
er amplification in 50C5. 3 < 3
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Fig. 6. The power supply that provides the DC
voltages for receiver utilizes 35W4 diode
tube in filtered half-wave rectifier circuit.

Finally, the output from the radio must
be monitored in some way or other to per-
form a proper alignment. The low voltage
AC scale on any multimeter can be used to
measure the output voltage.

If no meter is available to monitor the
output, the signal level may be checked
audibly by listening to the speaker and
-judging the levels.

The Test Setup. When the receiver, gen-
erator, and meter are interconnected, details
and precautions should be carefully ob-
served.

The meter should be connected to the
speaker leads in Fig. 6. If one of the
speaker leads is connected to a chassis of
B— ground, connect the common lead from
the meter to this point. If you use the in-
strument illustrated, it is the lead with the
alligator clip. ’

Connect the AC probe to the remaining
lead to the speaker. If the speaker has no
grounded leads, the meter may be con-
nected in either direction. 1f you use a meter
which does not have to be connected to the
AC power supply, such as a VOM, the leads
may be connected in either direction to the
speaker.

Now set the Function switch on your
meter so that it will read AC. Set the range
switch to the lowest range'above 1 volt.
The output meter is now set up for the
entire alignment procedure.

The common from the signal generator
must be connected to the B— ground. Dur-
ing the alignment procedure, the signal will
be injected from the Audio and RF outputs
to various points in the radio. Just where to
inject the signal will be discussed in the
procedure methods. -

Several precautions must be observed
when making this setup.

1. Make all connections to the receiver
when it is turned off.
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2. Excess hum during test may be re-
duced by reversing the position of the AC
power plug in its socket. . P

3. Never connect an external ground
(radiator, water pipe, etc.) to any point on
the receiver. . "

4. In conjunction with caution #3,
never place the chassis on a metal bench,
steam heat radiator, or any grounded object.
If you must use a metal bench, be certain
that the power plug is not in the socket or
that there is some insulating material be-
tween the receiver with the instruments and
the table. A large piece of cardboard will do.
To avoid shock, do not touch the metal
bench and the receiver or instruments simul-
taneously.

5. To avoid shock when aligning the

unit, do not touch any grounded electrical
conductors.
, 6. Use insulated or special aligning
tools so that the alignment will not change
when you remove the tool from the adjust-
ment screws. A small insulated metal screw-
driver may be used.

With this in mind, we can now proceed
with the actual alignment procedure.

Aligning the IF's. Before touching the
IF cans, you must be certain that the audio
section is working properly. Connect the top
(hot) lead from the audio output of the
generator to the hot side of the volume con-
trol. This is the top, ungrounded end of the
control in Fig. 5. Turn the volume control
on the radio and the gain control on the
generator to give the maximum output.
Now, turn the output level control on your
generator down until the sound comes
through clean and undistorted to the ear.
Note the voltage. During the remainder of
the procedure, never let this meter read
more than Y2 this voltage. If it should rise
above this value, decrease the output from

Fig. 7. VIVM and signal generator are all
you need to align superheterodyne receivers.
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the generator with the appropriate control.

Now set the generator to produce a
modulated 455 kHz signal. Adjust the modu-
lation control to less than 100% modula-
tion. This is easy with most generators,
since they are either not capable of this
much modulation or use fixed modulation
with no front panel controls.

Connect the RF output from the gener-
ator, through a .01 uF capacitor, to the
grid of the tube preceding the final IF trans-
former. In Fig. 4, it would be pin 1 of the
12BA6. Adjust the trimmers in the final IF
transformer for the maximum output. Keep
the oscillator output low enough so that the
maximum desirable output voltage level, dis-
cussed above, will not be exceeded.

Now, connect the same probe to the RF
grid of the converter stage. In Fig. 2, it is
pin 7 ot the 12BE6. Because of impedance
conditions, the level of the output from the
generator will probably have to be increased
to get a reading on the meter. If no reading
can still be made, it will be necessary to
temporarily disconnect the tuned RF circuit.
This tuned circuit consists of C1A, C1B and
the loop antenna in Fig. 2. Now adjust the
trimmers in the first IF transformer for the
maximum output. Be certain to reconnect
RF circuit after alignment is complete.

RF Alignment. The big problem with RF
alignment is to find a convenient point at
which to inject the RF signal.

If there is an antenna terminal, connect
the output from the generator to it, through
a capacitor. If there is no antenna terminal,
as is the usual case, wind several turns of
wire into a small coil or “hank.” The size is
only important in that it should be conven-
ient to place it a few inches away from the
flat loop or loopstick antenna, without shift-
ing its position relative to the antenna. A
small hank of four loops or turns of ordi-
nary insulated hook-up wire wound in cir-
cles of about 3 inches in diameter will do
nicely for this coil. The various turns can
be held together at several points with mask-
ing tape. The masking tape can_be used to
hold it near the antenna during the alignment
procedure.

If you made the RF loop discussed, dis-
connect both the RF and AF generator leads

\

from the chassis or B— ground. Connect the
two leads from the hook-up wire loop .to
the RF leads from the generator. Should
this loop stop the generator from oscillating
(as noted by no output in the receiver)
more turns will be required. Just how many
turns can be found by trial and error.

If there is an antenna terminal on the’
receiver, do not disconnect the generator
from ground, but connect the RF lead
through a 200 uF. capacitor to the antenna
terminal.

Feed a 1400 kHz modulated signal to the
receiver. Set the dial on the receiver to
1400 kHz. Adjust the oscillator trimmer con-
denser, C1D, for the maximum output.

Now feed a 600 kHz modulated signal to
the receiver and set the dial on the radio to
600 kHz. Adjust the oscillator padder con-
denser,* if any, for_maximum output. If
there is no padder condenser, there is usu-
ally a screwdriver adjustable slug in the
oscillator coil. Adjust this for maximum
output.

Next, recheck the 1400 kHz adjustment.
Repeat both adjustments (the one at 1400
kHz and the one at 600 kHz) until you get
the maximum output and best tracking.

Now that the oscillator section has been
adjusted, the RF circuit must be adjusted.
Once again, feed a 1400 kHz modulated sig-
nal to the receiver. Tune the radio to 1400
kHz. Adjust the RF trimmer condenser
(C1B in Fig. 2) for maximum output.

Next, feed the 600 kHz signal to the re-
ceiver and set the dial to 600 kHz. Adjust the
padder condenser or slug in the antenna
coil, if either exists. In some units, it is
possible to adjust the position of the coin on
the loopstick for maximum output signal. In
other units, where no padder facilities exist,
the trimmer must be adjusted to give the
best maximum output compromise at 600
kHz and 1400 kHz.

If your listening habits favor one end of
the band over the other, or one station more
than another, it is best to adjust the RF
trimmer for the maximum output at the fre-
quency of the favored station.

Repeat the RF alignments at 1400 kHz
and 600 kHz until the best compromise is
achieved. Alignment is complete when you
remove the leads from the signal generator
and the RF coil you made. o

* Somé receivers have a capacitor between the parallel
combination of CI1C-CID and the oscillator coil. This
1s the padder condenser, A padder condenser may be
placed in a similar position in the RF circuit.

RaD10-TV REPAIR
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(and red ) (and green)

Though color-TVs can be
frighteningly complex instru-
ments for the uninitiated, they
ultimately turn into old friends
for the owner-in-the-know

By LEN BUCKWALTER

Fine-tune control ond indicator light (arrow}

make for easy tuning on many modern color-
TVs, but they can't correct misadjustments.

1970 EpiTion

Anyone who has switched from black-
and-white TV to color viewing makes
a disturbing discovery. No longer do little
picture distortions—out-of-round circles or
misshappen figures—sink into the back-
ground. Color permits less of a compromise.
Misadjustments may spring out at the viewer
to clutter the picture with a spectrum of
colorful smears, nightmarish tints and ghoul-
ish hues. We don’t mean “fault”-type prob-
lems—outright failure of tubes, parts or an-
tenna. These need servicing. Rather, it is the
slow drifting that comes with time, or the
intrusion of other factors which affect per-
formance of an otherwise trouble-free set.
The manufacturer anticipates such problems
with a whole series of adjustments for cor-
recting such error. Not just the user knobs
on the front panel, but a complement of in-
back controls that need an occasional touch-
ing up. They keep colors clean and the mono-
chrome picture truly black and white.
Besides long-term drift, another significant
force is at work. It is the stray magnetic field.
So sensitive is the color receiver to magnetic
forces that just moving the set around the
room could deteriorate color, not to mention
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going from room to room or house to house.
Even the earth’s weak magnetic field has
been singled out as a disruptive influence.
Stray magnetism and inevitable drift, how-
ever, are readily corrected in the steps to
follow.

It’'s probably occurred to some viewers
that symptonis of misadjustment may really
be signs of deeper trouble. In many instances
this is true. But until you've developed a
sharp eye for these differences, there’s the
trusty trial-and-error approach to provide the
answer; if routine adjustments to be de-
scribed won’t restore performance, chances

. are the circuits need servicing. Adjustments

88

.can be performed without major chassis re-
moval, often requiring little more than re-
moving the back cover.

How difficult? 1t follows the old law: the
beginner flounders around at first, the ex-
perienced adjuster breezes through the job
- in mere minutes. So don’t expect push-button
precision at first. It takes a little time to get
the feel and effect of the various controls.
One thing in your favor: the set, though un-
comfortable to view, may be just slightly out
of adjustment. This means you can avoid
time-consuming confusion by not moving
any controls more than just a slight amount
while observing the desired result. And don’t
despair over two factors peculiar to color
TV: (1) you rarely set a control once and
leave it there. Interaction is the rule, so be
prepared for much repetition and (2) aim-
ing for utter perfection is not only impossible
but often a waste of time. Color TV is still
a miracle despite traces of color error, espe-
cially at screen edges, or some color fringing
around some objects in the black-and-white
program. The adjuster tends to see the screen
with a far more critical eye than when he
sits five or more feet away as a program
viewer.

Required Equipment. Unlike the simpler
black-and-white receiver, which usually can
be adjusted by eye, the color set needs at
least one test instrument. It’s the color gen-
erator, a device which displays on the screen
a pattern of dots, bars and other images
which serve as a reference. Without such
a unit, the adjustment job becomes hope-
lessly complex. At least one kit manufac-
turer markets a suitable generator in kit

form for approximately $65. Commercially
wired units begin at higher prices. Clipped
to the antenna terminals of the TV receiver,
the generator “transmits” the desired pat-
tern selected by a knob on the front panel.
Not only is the device needed for critical
color adjustments but also serves for lining
up certain black-and-white adjustments.
Next piece of equipment is the degaussing
coil, the unit which demagnetizes stray pick-
up by the picture tube. Although such units
are available, one may be inexpensively as-
sembled by following the illustration in Fig.
1. You'll need about four pounds of No. 20
enamel-covered (“magnet”) wire. This is
wound around some temporary form of 12-

400 TURNS
# 20 ENAMEL,
WIRE

WRAP
ENTIRE
COILWITH
BLACK

INSULATE BARE,
PLASTIC TAPE

SOLDERED CONNECTIONS
TO U7 VAC+»

AC LINE CORD
APPROX. 10'

Fig. 1. For color TV receivers without automatic
degaussing, a simple degaussing coilis needed.

inch diameter for 400 turns. After removal
from the form, the coil is held together by
a wrapping of black plastic tape. A long AC
cord (with plug) is attached to the two free
ends of the coil.

A handy accessory during adjustments is
a mirror. It’s awkward, if not impossible, to
get a good view of the entire screen while
manipulating certain controls from the rear
of the set. The mirror should be large enough
to give a total view of the screen when placed
in front of the set. A chair provides a good
support of approximately correct height.
(Two additional items, “cheater” cord and
hex tool, are described later.)

Finally, the set’s service manual should be
on hand. Now that numerous TV makers
have entered the color field, there are apt to
be variations in location and set-up of con-
trols from one set to the next. The step-by-
step discussidbn to follow applies generally,
but the manufacturer’s specidl comments
should also be checked.

RaD10-TV REPAIR



Maijor Steps. Adjusting the color set re-
quires no grasp of complex theory, but a
quick preview of major steps (see Fig. 2)
and why each is performed could prove
helpful. The job begins with:

(D)CONVENTIONAL ADJUSTMENTS
(PICTURE HEIGHT, WIDTH,ETC."

. CONVERGENCE
DEGAUSSING (CAUSES BEAMS
~ (ELIMINATES TO CROSS OVER
TUBE CORRECTLY)
MAGNETISM)

ELECTRON GUNS

@PURITY

(KEEPS

BEAMS ON
CORRECT
SCREEN DOTS)

(KEEPS BEAMS IN
CORRECT RELATIVE
STRENGTH)

COLOR PICTURE TUBE

Fig. 2. The five major steps to accomplish in
adjusting color TV for optimum performance.

1. Conventional Adjustments. These
are the familiar controls found on all TV
receivers, monochrome or color. They in-
clude height, width, focus and linearity (see
Fig. 3). Unless preset for proper perform-
ance, adjustments which control color will
be seriously affected. Even setting of hori-
zontal and vertical hold controls should be
done with care. Misadjustment of horizontal
hold can cause fanning out at the top of the
picture, while a vertical hold set improperly
may produce slanting retrace lines. (A suit-
able crosshatch pattern from the color gen-
erator can serve as a guide for these initial
picture adjustments.)

2. Degaussing. This is the demagnetiz-
ing step mentioned earlier. It cancels out
magnetism picked up by the metal shell of
the picture tube and surrounding parts. The
operating principle of the degaussing coil is
similar to ‘that of an erase head in a tape
recorder: by applying a rapidly changing
magnetic field (provided by 60-cycle house
current), the magnetized object is returned
to a neutral state. (Degaussing will not be
required for the newly-announced receivers
by RCA,; it’s done automatically by an inter-
nal circuit.)

3. Purity. If the color set cannot produce
single, pure colors, it cannot be expected to
properly render thousands of color mixtures
required during a color program. This in-
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troduces purity—first major color adjust-
ment. Done in two steps, it lines up three
beams from the electron gun in the neck
of the tube so they fall precisely on their
respective screen color dots—red, blue and
green. Actually, purity is accomplished by
using the red beam only. The other two col-
ors will automatically fall into place.

4. Convergence. Not only do the three
beams have to center properly on the screen,
they must also come to a point just before
reaching their corresponding screen dots.
The beams are magnetically squeezed to-
gether (converged), and form a point just
before striking the screen. Travelling a slight
distance further, they cross over, fan out
slightly, then strike their corresponding dots.
To achieve this focusing effect for the entire
screen surface, convergence is done in two
steps. The first sharpens the image at screen
center, the second corrects the problem of
variable distance between guns and screen.
(The beams must travel farther to hit the
edges of the screen.)

5. Tracking. Although the receiver is de-
signed for color reception, its black-and-
white performance is still critical. This final
adjustment keeps color out of the mono-
chrome image. Since the black-and-white
picture is created by mixing red, blue and
green in a fixed amount, any upset intro-

Fig. 3. All conventional controls—hold, width,
linearity, etc. must be carefully adjusted first.
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duces undesired color tinting. This is cor-
rected by ad]ustmg the beam strength of
each electron gun for the proper gray shad-
ing.

Preliminary Set-Up. Decide now where
the set is to be located in the room for nor-
mal viewing—and leave it there throughout
the whole course of adjustments. Some of
your work will be undone if the cabinet is
moved to a convenient area for better access,
then returned to its permanent place. Plumb-
ing pipes, air vents or other masses of metal
unpredictably warp the surrounding mag-
netic fields which influence purity and con-
vergence.

Room lighting is another factor which
may be considered. Is the set to be viewed
as daylight enters the room, or under artifi-
cial illumination? Photo fans will see the
analogy; outdoor color film is balanced
against the blueness of natural light, while
the indoor film type takes into account the
yellowish hues of artificial light. In adjust-
ing the color set, these lighting factors affect
the outcome. A set adjusted during the day
for a good black-and-white picture, for ex-
ample, can assume a hue of color under
lamplight. Adjustments, if possible, should
be made under normal viewing conditions.
Since most viewing is ordinarily done in the
evening, it's helpful to adjust at that time or
draw the shades and exclude natural light.

Other preparations. Turn on both set
and test generator in advance. - Both units
should be allowed about 20 minutes to warm
up and stabilize at operating temperature.
Also, the back cover of the set is removed.
There is some variation in interlocks here,
devices which automatically kill dangerous

voltages when the cover is removed. This _|

safeguard is designed to protect against ac-
cidental shock. During adjustments, how-
ever, the set must be fully powered with the
cover off. This usually requires the use of
a special “cheater” cord to defeat the inter-
lock. A suitable one for the particular set
should be obtained, if necessary.

The matter of safety is even more critical
for color than in the conventional black-and-
white receiver. Voltages in color circuits
run up to some 24,000 volts. While none of
the adjustment points bear voltage, care
should be exercised to avoid any accidental

contact with nearby, exposed parts. There is
no need to open the high-voltage cage or re-
move the cap plugged into the picture tube.

Some sets have removable top or side pan-
els for access to certain internal controls.
Others may have a springy wire which shorts
the high voltage when the back cover is re-
moved. These and other variations should
be checked in the manufacturer’s literature.
Let's consider now, step-by-step, the various
color adjustments. It’s assumed that the con-
ventional black-and-white séttings (width,
height, etc.) have been properly set.

Degaussing. (In this first step the receiver
may be warming up, but it does not matter
if the set is off during degaussing.) Degauss-
ing is a simple procedure but one that re-
quires careful technique. Don’t be surprised
if the coil warms up after plugging it into
house current. It is designed solely to be
powered for the short time required for the
job. (Some sets may have “rim” or “field-
neutralizing” magnets. If so, they must be
retracted before turning on the degaussing
coil.) .

Fig. 4. Degaussing rids picture tube and other
parts of stray magnetism that affects color.

As shown in Fig. 4, the coil is held with
its flat side about an inch from the screen.
Move it in circles over the whole area of the\
screen’s face-plate and overlap into the bor-
dering mask area to rid that region of pos-
sible magnetism. This part of the operation
is done for about a minute, Now slowly back
away with the coil, holding it in the same
parallel position as before. When you've
reached a distance of about six feet, turn
the coil at right angles to the screen (nar-
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row side points toward set). Now it’s safe
to pull the plug out of the wall. Another
precaution: don’t use a plug that is loose in
the wall socket. Any make-break in AC
power during degaussing can remagnetize
the tube.

STATIC (DC)
YOKE  CONVERGENCE
(—A—— MAGNETS
UE [ /PURITY
[— g ¥ RINGS
BLUE
| LATERAL
MAGNET
/ =) SOCKET
P
i RED GREEN

Fig. 5. Purity and static convergence adjust-
ments are made on picture tube behind yoke.

Purity. This 2-step job (Fig. 5) begins by
eliminating any possible source of interfer-
ence on the screen, done simply by remov-
ing one of the receiver’s I.F. tubes, or un-
plugging the LF. cable running from tuner
to chassis. (Don’t forget to replace these
after purity adjustments are completed.)
Next is completely disabling blue and green
electron guns in the picture tube. Only red

Fig. 6. Before making purity adjustments, dis-
able blue, green guns by method set provides.
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will operate at this time. In the recent re-
ceiver illustrated in Fig. 6, note that blue and
green guns are deactivated by removing two
clip leads from a terminal strip. For other
sets, a small commercial adapter is plugged
into the picture-tube base. It has switches
for disabling desired guns. (Such adaptors
are often provided with the color dot-bar
generator.) Some manufacturers specify clig
leads for shortening out the guns.

Turn the set’s contrast control fully off,
brightness control to about halfway. The
screen should now be essentially red. Locate
the movable tabs (see Fig. 7) on the purity

Fig. 7. The red area on the screen is moved to
the center using the tabs on the purity rings.

~

rings and make the red color move to the
center area of the screen. Some back-and-
forth adjusting might be necessary. Not only
should the red area predominate at the cen-
ter, but its color be as uniform as possible.
Step 2 in the purity adjustment is sliding the
yoke back and forth to cause the red area
to fill the entire screen (see Figs. 8 and 9).
(There’s a screw clamp to loosen the yoke.)
Note that the yoke does not nudge up against
the bell-shape rear of the picture tube as in

v

@enmc RED AREA TO
CENTER OF SCREEN
WITH PURITY-RING
ADJUSTMENT

@Flu_ COMPLETE
SCREEN WITH RED
BY SHIFTING YOKE
POSITION ON
TUBENECK

SCREEN

Fig. 8. The red area of the TV screen has to be_
centered and then expanded to fill the screen.
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Fig. 9. Shifting the yoke along the tube axis
causes a beam deflection that covers screen.

black-and-white sets. There is some play to
permit purity adjustments.

The result of these steps should be uni-
form, uncontaminated red that slightly ex-
tends beyond (overscans) the borders of the
picture-tube mask. In some sets, rim mag-
nets around front the edges of the picture
tube are adjusted for correcting color impur-
ity existing out at the edges of the screen.

Convergence. For this step, the color
generator is clipped to the antenna terminals
in the set-up illustrated in Figs. 10 and 11.
(Be sure the I.LF. tube or plug removed
earlier is back in place.)

The aim of convergence is a series of
adjustments to produce pure white dots
throughout the complete screen (see Fig.
12) Done in two major steps, static (or

Fig. 10. The color generator output is coupled ,

to the television receiver's antenna terminals.

e —

Haadhait' Coibn a

Fig. 11. Color generator is tuned to frequency
of an empty channel and set to generate dots.

DC), and dynamic convergence, it should be
possible to apply the right amount of cor-
rection. Begin with static convergence, done
with three movable magnets (see Fig. 13)
which can be slid in and out of their holders.
During this step kill the blue gun, but keep
red and green guns active. By careful oper-

Fig. 12. Dot pattern is used during most color
adjustments; is also used for conventional ones.

ation of red and green magnets it should be
possible to bring together close-spaced red
and green dots on the screen. As they merge,
they form a single yellow dot. It’s especially
important that these static-convergence ad-
justments be made while viewing dots only
at the center area of the screen, as shown in
Fig. 14. Now activate the blue gun. Its
magnet is slid to cause the blue dot to over-
lap the yellow dot. An additional control—
the blue lateral magnet clipped on the tube
neck near the base—permits side motion of
the blue dot. As in other adjustments, static

Rap10-TV REPAIR



Fig. 13. Static convergence magnets are lo-
cated in holders clamped around neck of tube.

convergence requires some juggling back and
forth among controls to achieve satisfactory
results. The end product should be pure
white dots in the central screen area.

Controls for dynamic convergence, which
bring together dots lying outside screen cen-
ter, are generally mounted on a separate
“convergence board.” In many instances (see
Fig. 15) long cables to the board permit it
to be mounted conveniently on the rear top
edge of the cabinet. Note how it is tempo-
rarily fastened in place by two screws. Thus,
controls are accessible while the screen is
viewed directly (Fig. 16).

A typical convergence board layout ap-
pears in Fig. 17. The various controls are di-
vided into two major screen areas; horizon-
tal and vertical. With the color generator
producing the same dot pattern used earlier,
begin with vertical convergence, the six
knobs on the board’s left side. During these

VERTICAL CONVERGENCE
OBSERVE CENTER VERTICAL
DOTS ONLY

(IGNORE ALL
OTHER DOTS)

o
o
o
°

o
g0 09000
w A T
ooooonolooaool'oeooooo
\

STATIC
CONVERGENCE

OBSERVE CENTER
AREA ONLY

HORIZONTAL

CONVERGENCE
OBSERVE CENTER

HORIZONTAL DOTS ONLY

/

Fig. 14. In static convergence adjustments, ob-
serve only dot pattern in center area of screen.

1970 EpiTiON

adjustments, it is important to view only the
middle vertical row of dots, as pictured in
Fig. 14. All others are ignored. Red-green
controls can be adjusted first, and the blue
gun turned off at this time. While watching
the vertical column of dots, carefully turn
Red Tilt, Red Amp, then Green Tilt and
Green Amp in an effort to merge red and
green dots so they form single yellow dots.
Following this, the blue gun is restored and
Blue Tilt and Blue Amp adjusted so the blue
dot overlaps the yellow dot for the desired
result; a pure white dot, more specifically, a
complete vertical row of white dots.

This process is apt to be confounding at
first due to interaction—turning of one con-
trol upsets the setting of another. And, in
fact, when upper and lower dots appear to
be perfect, center dots in the vertical row go
out of whack. This is to be expected. The
remedy is to go back and touch up the mag-
nets used earlier for static convergence to
re-align the center.

There’s another approach to dynamic con-
vergence which might prove helpful until
more experience is gained. This is to leave
the blue gun on, then adjust red and green
controls to bring those dots into line with
blue (which serves as a reference). Also,
some technicians prefer not to use the dot
pattern at all for convergence. They switch
the generator for a crosshatchr pattern (see
Fig. 18). Here, only the vertical column
or line at the center of the TV screen is

Fig. 15. For convenience, remove the dynamic
convergence control board and secure where
accessible for your tools and for visibility.
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COLOR-TV
ADJUSTMENTS

Fig. 16. When “‘board” is secured to top rear
of set, it can be adjusted while viewing screen.

VERTICAL HORIZONTAL

(ToP) (BOTTOM) {LEFT) (RIGHT)

RED
AMP

BLUE
AMP

&)

©®®

COIL(S)

Fig. 17. The dynamic convergence board lay-
out conveniently groups horizontal and vertical
controls into logical position and color pattern.

CONTROL(S)

viewed for vertical convergence adjustments.

Horizontal convergence is next, a proce-
dure not unlike the one above, only now the
middle horizontal row of dots (or lines for
crosshatch) comes under adjustment (see
Fig. 14). There is a difference; red and
green occur together on each of the two left
and right controls. Thus, the red and green
color dots will move at the same time. Blue,
as shown, has its own individual controls.
Also, the extreme right-hand controls are not
usually provided with knobs, but require the
insertion of a plastic hex-type aligning tool.
After turning off the blue gun, the various
red-green controls are used to produce single
yellow dots on right and left halves of the
screen over the entire middle horizontal
row. When yellow dots are visible, activate

CONVERGENCE

the blue gun and adjust the two blue con-
trols. As blue overlaps yellow the desired
white dots should appear. Those blue con-
trols only move the blue dots up and down.
For side to side motion, it is necessary to
return to the blue lateral magnet mentioned
earlier, Again, static convergence (on screen
center) may be affected by dynamic con-
vergence, so some back-and-forth adjusting
might be in order. It’s a good idea, too, to
make a final check of color purity, described
in the preceding section.

Tracking. After purity and convergence
are completed, output of red, blue and green
electron guns is adjusted. This assures that
a correct proportion of primary colors will
be delivered for creating the black-and-white
picture. The controls are usually at the rear.

Although tracking controls may differ in
number and marking, the general idea is as
follows: First tune to an unused channel and
turn the set’s contrast and front-panel color
controls to minimum. This should fill the
screen with white light (or raster). With the
brightness control turned up (though not to
maximum) adjust red, green and blue screen
controls for best, color-free white light. If,
for example, blue is apparent, back off slight-
ly on that control.

VERTICAL CONVERGENCE
OBSERVE CENTER VERTICAL
LINE ONLY

{IGNORE ALL

STATIC
CONVERGENCE
OBSERVE CENTER
AREA ONLY

HORIZONTAL/

OBSERVE CENTER HORIZONTAL
LINEONLY

_Fig. 18. Color generator can be set to give a

crosshatch pattern for convergence adjust-
ments rather than dot patterns discussed.

This completes the job. How well does a
color TV stay in adjustment? There is no set
period, but you can expect that, with normal
conditions, convergence remains fixed for
fairly long periods, say upwards of two years
or more. Any jostling, magnetizing or mov-
ing the set especially affects color purity. But
knowing when to repeat the job is the easiest
step of all. During day-to-day viewing, your
eye will make that decision. )
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B If your child’s phonograph has given up
the ghost for what you insist has to be the
last time, think again. For a kiddie phono
is so simple a gadget it’s bound to have nine
lives (perhaps even ninety-nine) before it
ends in the trash can. And whether due
for its ninth or its ninety-ninth life, any
kiddie phono requires a minimum of skill to
return to working order.

One of the reasons kiddie phonos are such
a breeze to repair stems from the fact that
there is really very little that can go wrong.
Basically, any kiddie phono consists of a

1970 Epirion
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motor and turntable, a pickup and cartridge,
an amplifier and speaker—plus a cabinet to

house the lot. And aside from a broken cab-

inet, most repairs to kiddie phonos center
around one of these three basic areas. In
other words, it’s either the motor and turn-
table, the pickup and cartridge, or the ampli-
fier and speaker that the due for your serv-
icing attention.

Unless the motor has conked out com-
pletely—in which case the entire assembly
should be replaced. a general cleanup will
probably put things back in the AOK cate-

Kiddie phonos vary
widely in general
mechanical layout
and construction,
but this General
Electric player

is not unlike

several other brands
that have been on
the market at one
time or another.
Disassembling this
unit required unplug-
ging line cord from
socket at rear, then
removing series of
Phillips-head screws
with a screwdriver.
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Kiddie Phone Repair

Cartridge and tone arm easily fall prey to in-
jury (note absence of tone-arm base in player
above). Needle should almost always be re-
newed with exact replacement, as should both
tone arm and cartridge, if condition warrants.

gory. This can easily be accomplished by
removing the pin or E-ring from the turn-
table, carefully pulling the turntable from
the spindle, then cleaning the underside of
the turntable as well as the motor shaft and
idler assembly with a suitable solvent—a
small bottle of GC carbon tetrachloride being
a good choice. Use the cleaner sparingly
on rubber parts, and be certain to clean the
rim of the turntable thoroughly (see photo
at top of facing page).

A new needle (now generally referred to
as a stylus) should put the arm-and-cartridge

After carefully
noting wiring of
leads running into
amplifier from
cartridge, leads
were unsoldered,
then single hex nut
was unscrewed to
permit removal of
tone-arm assembly.
Since new tone arm
was virtval dupli-
cate of damaged
unit, fitting it in
place called for
little more than

a reversal of
disassembly procedure.

Amplifier/speaker section of kiddie phono gen-
erally contains one or two tubes in an AC/DC
circuit. Inoperative amplifier usually stems
from burned-out tube; damaged speaker often
proves to be the cause of distorted sound.

combo back in like-new condition unless
either or both has been damaged. If they
have, it’s usually best to replace both with a
new arm-and-cartridge assembly as shown in
the photos.

As for the amplifier and speaker, burned
out tubes and punctured speaker cones ac-
count for something like 90% of kiddie
phono troubles in this area. Effecting a cure
is almost child’s play—plug in a new tube or
toss in a new speaker, and you'll have every
reason to expect that the set will play like
new again.—Ron Mitchell ]
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Most from B&W TV

Continued from page 72

trols for adjusting the correct width of the
picture. These are the width and horizontal
drive controls. If the picture is too wide or
too narrow, first adjust the width control
until the picture approaches as near as possi-
ble the correct width. (Fig. 21 shows a
picture that is too narrow.) Then adjust the
drive control until the picture fits the mask.
If the drive control is incorrectly adjusted to
give excessive drive, a vertical white line
(overdrive line) will appear on the screen.
Fig. 22 shows the effects of excessive drive
on the picture.

Height (or vertical size) Control. Fig.

Fig. 24. Flat-topped circle can be made round
again by adjusting both the vertical linearity
ond the vertical height controls together.

Fig. 25. Final tune-up consists of adjusting
tuner slugs to center ronge of fine-tuning.

1970 EvpiTION

23 ghows the effect on the picture of an
incorrect adjustment of the vertical size or
height control. In this illustration the pic-
ture is too narrow from top to bottom, but
symmetrical with respect to the center.

Vertical Linearity Control. Fig. 24
shows a picture in which the vertical lineari-
ty control is misadjusted. In this case the
picture is cramped from top to center while
the bottom half is elongated. To adjust the
vertical linearity control, rotate the shaft
until the picture .dimensions from top to
center and from bottom to center are the
same. To do this it is usually necessary to
adjust the vertical linearity and vertical size
controls aiternately until the picture is linear
and fits the screen.

The End (!). If you've taken a half hour
or so to make various adjustments, the set is
warm enough for the next step. By retuning
slugs in the TV tuner’s local oscillator, you
can shift the fine-tuning control so it centers
on each channel. (This is not necessary on
late models that have pre-set or “memory”
fine tuning.)

Begin by pulling off both main and fine-
tuning knobs (VHF only), as shown in Fig.
25. This should reveal a small access hole
in front of the tuner. Turn to your highest
channel and set the fine-tuning shaft at the
center of its rotation. Insert a non-metailic
screwdriver into the access hole and tune the
slug for best picture and sound, repeating
this for every chuannel you receive. (Tem-
porarily put back the main channe! knob to
flip to the next channel, but leave fine tun-
ing undisturbed.)

Tired of all that tuning and adjusting?
If so. our special televised message in Fig.
26 should prove reassuring. a

Fig. 26. The final result of these adjustments
is o great picture thot's the living end.

97



Hot Receiver
Continued from page 43

I changed the 220-ohm suppressor-to-ground
resistor to one of about 3000 ohms, and
bridged the fone/CW switch by a 0.02 uF
or larger capacitor as shown in Fig. 1. This
switches the S-meter zeroing potentiometer
from suppressor to ground when the receiver
is in the CW mode.

By rotating the potentiometer, really fine
control of oscillation can be obtained, and
the final IF stage can be used as either a Q
multiplier or BFO. The modification doesn't
interfere with normal S-meter operation
when the receiver is switched back to fone. 1
could now receive 28 MHz hams on SSB.
Not bad for such a simple receiver.

One more suggestion which could be use-
ful: on such a simple receiver, it isn’t possi-
ble to have both automatic gain control and
a BFO at the same time, so strong stations

Service Shop Tips

Continued from page 10

coaxial cable is included plus a control box
which permits adjusting the antenna electrically
for best reception on a specific channel. Some-
times a good omnidirectional FM antenna can
do the job.

Wants AC Only

I have an AC/DC shortwave receiver. 1
would like to know if there is an inexpensive
way to convert it to an AC type?

—B. E. M., Sterling, Ill.

The easiest way is to connect a 1:1 isolation
transformer between the set’s power plug aqd
the power outlet. They come equipped with ‘a
line cord and receptacle into which you can
plug in your set. The harder way is to rewire
the tube heaters from series to parallel and to
install a power transformer in the set. The first
way is cheaper, easier and the results are the
same.

Why Ask Us?

Could you please tell me what type or types
of batteries I could use in a Silvertone Model
1919 receiver?

—T. A. R., Utica, Mich.

Write to Sears, Roebuck & Co., Arthington
Ave., Chicago, Ill.,, where such information
should be on file.

can cause blasting. Connecting the antenna
to a 2000- to 5000-ohm potentiometer, as
shown in Fig. 2, gives a simple gain control
that doesn’t alter anything in the receiver.
Having made these modifications—without
any more equipment than a soldering iron—
I am now the proud possessor of a rather
more grown-up HA-226. m

K/J“
J

‘. . . broadcasting live 24 hours a day,
bump a day, bump a day, bump a day."

.

‘s

3

Color Blind

I want to buy a color TV set but am con-
fused. One company advertises that its sets are
better because of hand-wiring. Most others use
printed circuits. Which is better?

—F. A., Flushing, N. Y.

Hand-wiring costs more. But, printed circuits
are considered so reliable that most military
and aerospace equipment employs them. Our
experience indicates that the hand-wired TV
sets are excellent, not necessarily because of
hand-wiring, but so are many that employ PC
boards. Our formula for purchasing a color
TV set is simple: find the model you want in a
showroom, and if it is working with good color,
buy that floor model and nothing else. Sure,
your set will be slightly used, but if it works in
the showroom, it'll work at home. [ ]
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Tackle That Totable TV
Continued from page 30

the trouble and the tubes are O.K. Check
for low grid drive voltage on the output tube
and check the associated components. Most
width problems are found in the horizontal
output sweep circuit (see Fig. 15).

Also look for a brass sleeve (on some
portables) around the CRT gun and yoke
-assembly. Loosen up the yoke assembly
screw and pull the brass shim out toward
the picture tube socket to increase picture
width. On deluxe portables with a hori-
zontal drive control, check that it’s set cor-
rectly. Try adjusting the control for cor-
rect width. Going too far will produce one
or two white vertical drive lines from the
middle to the left side of the CRT screen,
in which case the control should be backed
off a bit.

Horizontal Lines. Check the horizontal
tubes when lines are lying across the CRT
and cannot be straightened up with the hori-
zontal hold control (see Fig. 16). If this
doesn’t do the job, adjust the horizontal
frequency coil slug. Set the horizontal hold
control in the center of rotation and adjust
the horizontal frequency coil slug until the
picture locks in. Now switch the channel
selector knob to another channel and see
if the horizontal circuit stays locked in. If
not, it may be necessary to make another
fine adjustment of the horizontal frequency
coil.

When the horizontal lines will not straight-
en up or the raster goes into a Christmas-
tree effect or jagged horizontal lines, check
for a defective AFC circuit. In current

portables, a duo-diode rectifier with three
leads serves as the AFC component as shown
in the schematic in Fig. 17.

Fig. 24. Last but not least in the stable of portable _
TV troubles is the printed circuit board. Check if for
cracks and cold solder joints in the area of the de-
fective circuit, especially around heavy components.

1970 Ep1TION

To remove the duo-diode, cut off the leads
about 2 in. from the PC board. Now you
can solder a new AFC diode (or the old
one) to these leads. Take a resistance
measurement of the duo-diode rectifier;
these are usually of the common cathode
type (the center terminal is common to the
two outside leads). Connect the ground lead
from the ohmmeter to the center diode
terminal. Now measure the resistange from
each outside lead; the reading should be
around 20 K. Reversing the ohmmeter leads
should produce a zero-ohms reading. A
leaky duo-diode will show a low resistance
both ways.

A keystone, or triangular, picture is
caused by a shorted deflection yoke and
can only be remedied by replacing it with
a new one. Bending and pulling of the pic-
ture can be caused by a defective horizontal
oscillator or output tube. Excessive bloom-
ing of the picture when the brightness con-
trol is cranked up is caused by weak hori-
zontal output or high voltage tube.

Bright Horizontal Line. If the picture
consists of a single horizontal line, replace
the vertical oscillator and multiplier tube.
The bright horizontal line indicates the ver-
tical sweep is not operating (see Fig. 18).

If tube replacement does not help, try
adjusting the vertical height and linearity
controls, or both. It is possible for the ver-
tical height control to have a burnt spot,
causing the vertical sweep to collapse. Check
for continuity of the vertical output trans-
former windings. Also check to see if the
feedback coupling capacitor shown in Fig.
19 is leaky.

For insufficient height, at top or bottom
of the raster, adjust the vertical height and
linearity controls. A weak vertical oscillator
or output tube can cause this problem, too.

Constant vertical’ rolling of the picture
can often be cured with a new vertical os-
cillator tube. If the picture is unstable both
vertically and horizontally, the fault lies in
the sync section. Replace both vertical and
sync separator tubes. Some portables have
both features in one tube, while others may
have these sections in a separate tube or
located in one-half of another dual-function
tube.

Snowy Picture. A picture very light in
detail with a lot of snow on the screen as
in Fig. 20 is usually caused by a defective
RF tube in the tuner. Substitute a new RF,
oscillator, and first IF tube and see if the
situation improves. (Continued on 102)



LITERATURE

ELECTRONIC PARTS

%2. Now, get the all-new 512-page,
fully illustrated Lasayette Radio 1969
catalog. Discover the latest in CB
ear, test equipment, ham gear, tools,

oks, hi-i components and gifts.
Do it aow!

wS. Edmund Scientific's new cata-
log comtains over 4000 products that
embrace many interests and fields. It’s
a 148-page buyers’ guide for Science
Fair fans.

4. Olson’s catalog is a multi-colored
newspaper that's packed with more
bargains than a phone book has
names. Don't believe us? Get a copy.

1. Allied’s catalog is so widely used
as a reference book that it’s regarded
as a standard by lget:?le in the elec-
tronics industry. Don’t you have the
1969 Allied Radio catalog? The sur-
prising thing is that it's free!

7. Before you build from scratch,
check the Fair Radio Sales latest cat-
alog for clectronic gear that can be
modified to your needs. Fair way to
save cash.

8. Get it now! John Meshna, Jr.'s
new 96-page catalog is jam packed
with surplus buys—surplus radios,
new parts, computer parts, etc.

140. How cheap is cheap? Well
take a gander at Cornell Electronics
latest catalog. It's packed with bar-
gains like 6W4, 12AX7, 5U4, eic.,
tubes for only 33¢. You've got to see
this one to believe it!

135. RCA Experimenter’s Kits for
hobbyists, hams, technicians and stu-
dents are the answer for successful
and enjoyable building, creating, ex-
rerimenung and learning. Find out
or yourself by circling 135 now!

106. With 70 million TV and 240
million radios somebody somewhere
will need a vacuum tube replacement
at the rate of one a second! Get
Universal Tube Co.’s Troubleshooting
Chart and facts on their $1.50 @at
rate per tube.

100

10. Burstein-Applebee offers a new
giant catalog containing 100s of big
pages crammed with savings includ-
ing hundreds of bargains on hi-fi kits,
power tools, tubes, and parts.

11. Now available from ED! (Elec-
tronic Distributors, Inc.): a catalog
containing hundreds - of electronic
items. EDI will be happy to place
you on their mailing list.

6. Bargains galore, that’s what’s in
store! Poly-P Co. will send you
their latest 8-page flyer chock-full of
Poly-Paks’ new $1.00 electronic and
scientific ‘‘blis-dor” paks and equip-
ment,

%23. No electronics bargain hunter
should be caught without the 1969
copy of Radio Shack’s catalog. Some
equipment and kit offers are so low,
they look like mispriants. Buying is
believing.

CB—AMATEUR RADIO
SHORTWAVE RADIO

102, No never mind what brand
your CB set is. Sentry has the crystal
ou need. Same goes for ham rigs.
ecing is believing, so get Seniry’s
catalog today. Circle 102.

146. 1t may be the firse—Gilfer’s spe-
ciality catalog catering to the SWL.
Books, rigs, what-nots—everything you
need for your listening post. Go Gilfer,
circle 146!

100. You can get increased CB
range and clarity using the *“Cobra-
23 transceiver with speech compres-
sor—receiver semsitivity is excellent.
Catalog sheet will be mailed by B&K
Division ol' Dynascan Corporation.

141, Newly-designed CB antenna
catalog by Antenna Specialists has
been sectionalized to facilitate the
icking of an antenna or accessory
rom a handy index system. Man,
Antenna Specialists makes the pickin’
casy.

130. Bone up on the CB with the
latest Sams books, Titles range from
“ABC’s of CB Radio” to “99 Ways
to Improve your CB Radio.” So Cir-
cle 130 and get the facts from Sams.

107. Want a deluxe CB base sta-
tion? Then get the specs on Tram's
all new Titan II—it’s the SSB/AM rig
you've been waiting forl

96. Get your copy of E. F. John-
son’s new booklet, “Can Johnson 2-
Way Radio Help Me?” Aimed for
business use, the booklet is useful to
everyone.

129. Boy, oh boy—if you want to
read about a flock of CB winners, get
your hands on Lafayette’s new 1969
catalog. Lafjayette has CB sets for all
pocketbooks.

46. Pick up Hallicrafters’ new four-
Elage illustrated * brochure describing

allicrafters’ line of monitor receivers
-—police, fire, ambulance, emergency,
weather, business radio, all yours at
the fip of a dial,

116, Pep-up your CB rig's perform-
ance with Turner’s M4-2 mobile mi-
crodphone. Get con;ple!e spec sheets
and data on other Turner mikes.

48. Hy-Gain’s new CB antenna cata-
log is packed full of useful informa-
tion and product data that every
CBer should know. Get a copy.

111.  Get the scoop on Versa-Tronics
Versa-Tenna with instant magnetic
mounting. Antenna models available
for CBers, hams and mobile units
from 27 MHz to 1000 MHz,

45. CBers, Hams, SWLs—get your
copy of World Radio Labs’ 1969 cata-
log. If you're a wireless nut or ex-
perimenter, you’ll take to this catalog.

101. If it’s a CB product, chances
are International Crystal has it listed
in their colorful catalog. Whether kit
or wired, accessory or test gear, this
CB-oriented company can relied
on to fill the bill.

103. Squires-Sanders would like you
to know about their CB transceivers,
the “23'er” and the new *“S5S.” Also,
CB_accessories that add versatility to
their 5-watters.

TOOLS

%78. Want to speed setting of lock-
nut/screw controls?  Xcelite’s new
HSC-1 interchangeable hollow-shaft
nutdriver with drilled handle lets you
adjust nut and screw simultaneously.
Xcelite will send Bulletin N867 on
request.

118. Secure coax cables, speaker
wires, phone wires, etc., with Arrow
staple gun tackers. 3 models for wires
and cables from %6” to 33”7 dia. Get
fact-full Arrow literature.

ELECTRONIC PRODUCTS

143. Bring new life to your hobby.
Exciting plans for new projects—Ilet
Electronics Hobby Shop give you the
dope. Circle 143, now.

44. Kit builder? Like wired prod-
ucts? EICO’s 1969 catalog takes care
of both breeds of buyers. 32 pages
full of hi-fi, test; CB, ham, SWL, au-
tomotive and hobby kits and products
—do you have a copy?

%42. Heath's new 1970 full-color cat-
alug i$ a shopper’s dream. Its 116
pages are chuck full of gadgets and
oodies everyone would want to own,

ostly kits are shown but many fac-
tory-wired products are availabie. Get
your catalog today!

144, Hear today the organ with the
“Sound-of-Tomorrow,” the Melo-
Sonic by Whippany Electronics, It’s
portable—take it anywhere. Send for
pics and descriptive literature.

12, C. B. Hanson new Automatic
Control records both sides of a tele-
phone call automatically—turns off
automatically, too! Get all the details
—today!

126. Did you dig Delra’s new litera-
ture package chucked full of pics and
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LIBRARY...

specs on such goodies as an FET-
VOM. SCR ignition system, compu-
terized auto tach, hi-voltage analyzer,
etc.? Man, then let Delta know you're
alive! Circle 126 now!

109. Seco offers a line of specialized
and standard test equipment that's
ideal for the home experimenter and
pro. Get specs and prices today.

9. Troubleshooting without test gear?
Get with it—let Accurate Instrument

+ clue you in on some great buys. Why
do without?

145. Alco Electronic Products has 28
circuit ideas using their remote control
relay. Get 100-and-one odd jobs done
at home without calling an electrician.
Get all the facts today!

SCHOOLS AND EDUCATIONAL

%136. You can become an electrical
engineer only if you take the first
step. Circle 136 and ICS will send
you their free illustrated catalog de-
scribing 17 special programs. ICS
also has practical electrical courses
that’ll increase your income.

%74, Get two free books—**How to
Get a Commercial FCC License™ and
“How to Succeed in Electronics”—
from Cleveiand Institute of Electron-
ics. Begin your future today!

%3. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;
parts, tools and instructions come
with course.

142. Radio-Television Training of
America prepares you for a career—
not a job. 16 big kits help you learn
as you build. 120 lessons. Get all the
facts today!

114, Prepare  for tomorrow by
studying at home with Technical
Training International. Get the facts
today on how you can step up in
your present job.

%137. For success in communica-
tions, broadcasting and electronics get
your First Class ‘FCC license and
Grantham School of Electronics will
show you how, Interesting booklets
are yours for the asking.

HI-FI/AUDIO

26, Get with today’s hi-fi jet set.
H. H. Scott sets the pace with their
fantastic line of audio components,
some in kit form, too! Scott will send
you all the poop if you circle 26!

104. You can’t hear FM stereo un-
less your FM antenna can pull ‘em in.
Learn more and discover what’s avail-
able from Finco's 6-pages “Third Di-
mensional Sound.”

119. Kenwood puts it right on the
line. The all-new Kenwood FM-stere
receivers are described in a colorful
booklet complete with ecasy-to-read-
and-compare spec data. Get your
copy today!

30. Shure’s business is hi-fi — car-

tridges, tone arms, and headphone

;}Tps.l Make it your business to know
ure.

17, Mikes, speakers, amps, re-
ceivers—you name it, Electro-Voice
makes it and makes it good. Get the
straight poop trom E-V today.

99. Get the inside info on why
Koss/Acoustech’s solid-state ampli-
fiers are the rage of the experts. i-
orful brochure answers all your ques-
tions.

TAPE RECORDERS AND TAPE

14, You just gotta get Craig’s new
ket-size, full-color folder illustrat-
ing what’s new in home tape record-
ers—reel-to-reel, cartridge and cas-
sette, you name it! It looks like a
who’s who for the tape industry.

123. Yours for the asking—Eipa’s
new “The Tape Recording Omni-
book.” 16 jam-packed pages on facts
and tips l),mu should know about be-
fore you buy a tape recorder.

31. All the facts about Concord
Electronics Corp. tape recorders are
yours for the asking in their free 1970
catalog. Portable, battery operated to
four-track, fully transistorized stercos
cover every recording need.

34, “All the Best from Sony” is an
8-page booklet describing Sony-Super-
scope products—tape recorders, mi-
crophones, tape and accessories. Get
a copy today before you buy!

35. If you are a serious tape audio-
phile, you will be interested in the
all new Viking Telex line of quality
tape recorders.

TELEVISION

%70. Need a new TV set? Then as-
semble a Heath TV kit. Heath has
all sizes. B&W and color, portable
and fixed. Why not build the pext
TV you watch?

127. National Schools will help you
learn all about color TV as you
assemble their 25-in. color TV kit.
Just one of National's many cxciting
and rewarding courses.

RADIO-TV REPAIR ]
: Dept. 370A I:l Indicate total number of booklets requested I
B 229 Park Avenue South 1 2 3 4 5 6 7 8 9 100
g New York, N.Y. 10003 ) '
§ Please arrange to have the lit- 112 14 17 23 26 30 31 34 35 B
g erature whose numbers | have 42 44 45 46 48 70 74 78 9 99 13
circled at right sent to me as )
: soon as possible.hl ag? enck':qs- 100 101 102 103 104 106 107 109 111 114 1
i t r handling.
5 e e P& (No 116 118 119 123 126 127 120 130 135 136 )
Sorry, only 20 circled items ]
: I, 137 140 141 142 143 144 145 146 -
| S ]
) NAME_ )
' ADDRESS__ :
]
| CITY ]
| ]
| STATE_. ZIP )
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Continued from page 99 .

Picture still snowy? Then dig into the
antenna coils and lead-in connections. Most
portable receivers have isolating capacitors
in the antenna input terminals. These ca-
pacitors protect the antenna coils and tuner.

In case lightning has struck your antenna,
you may find one or both of these capa-
citors blown open. With an ohmmeter,
check continuity of both antenna coils. You
will find the antenna coils located on top
at the rear, or inside, of the tuner cover.
Be sure and replace damaged antenna coils
with direct factory replacements.

Stations Won’t Stay On Channel. In
case the picture will not stay on channel or
becomes snowy when the channel selector
is jogged, clean the tuner (Fig. 22) with a
good tuner spray lube. With the strip or
turret-type tuner, clean the contact points
with rag and cleaning solution. Bear down
with the clean section of the rag to brighten
up the contacts. Apply contact grease over
the clean contacts and spray the contact
springs located under the tuner drum.

Many small tuners use a rotating multi-
section wafer switch. Spray these contacts
and rotate the tuner shaft at the same time.
Select a good tuner spray that won't be
harmful to plastic parts in the tuner.

Conclusion. There are many troubles that
can develop in a portable TV. Remember
to go slow and easy. Look, listen, and try
to isolate which section the trouble is in.
Be careful not to break off any control
knobs on the rear of the chassis or dam-
age the set in any other way.

You will find that all tubes and parts are
quite close together in portables. Some of
the tubes and parts are hard to get at, so
proceed with caution (see Fig. 23). If the
set has been subjected to abuse, don’t forget
to check the PC board for possible inter-
mittent condition (see Fig. 24). Especially
on the earlier sets, PC boards were subject
to many problems.

But with care and a little use of the old
think tank, most portable TV problems can
be easily solved. So, go to it with confidence
and save a few bucks while you're at it. W

When Color Won't Stay Put

Continued from page 22

pares burst and 3.58 oscillator frequencies
and creates the DC correction voltage.

But for comparison action to occur, the
diodes in the Phase Detector must be elec-
trically balanced, even when no burst is pres-
ent. This provides a basis for a simple test.
First, place a shorting jumper from grid to
ground of the Burst Amp, as shown. This
kills any incoming burst which would disturb
the test.

Then place a VTVM across the plate of
the Phase Detector and to ground. If your
circuit is typical of many, you should read
approximately —28 VDC at this point. Next
measure the diode cathode to ground for a
reading of +28 VDC. Voltages in different
circuits may vary, but the important feature
is that they are typically equal and opposite.
This is a good indication of proper balance
in the stage. Resistors and capacitors should
be checked if voltages are unequal.

O.K. Phase. If there’s good voltage bal-
ance in the Phase Detector, shift attention to
the Burst Amplifier. Voltage and resistance
checks here stand a good chance of reveal-
ing the trouble. If you can’t pinpoint the

102

culprit, perhaps the incoming burst signal
isn't reaching the Burst Amp.

We've shown the source of the burst in
Fig. 11. Note that it's from a tap-off point
from the Color Amp. If any components be-
tween this point and the grid of the Burst
Amp are defective, there could be an inter-
ruption of the burst signal. So check resis-
tors, capacitors, or coils in this part of the
circuit. If you're getting color on the screen,
even if it’s out-of-sync, chances are the oth-
er stages shown in Fig. 11 are functioning.
Explanation for this fact is that the color
signal must traverse those stages in order to
reach the picture tube.

Thus, with litle more than a VTVM and
a jumper wire, you should be able to track
down most troubles in color sync circuits.
The simple tests described help locate the
general area, or even a particular stage that's
upsetting color stability.

If you run into an exotic problem that
won't yield to these tests, chances are you'll
need an oscilloscope to examine actual sig-
nals in transit through color-sync stages.

A typical schematic by RCA is illustrated
in Fig. 12. Note that the scope waveforms
seen at the bottom correspond to numbered
points in the diagram. Both the shape of
wave and its P-P (peak-to-peak) voltage are
given for comparisons. |

Ranio-TV Repram
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THE AMAZING WORLD OF SOUND

ASTRO-COM
TELEPHONE-AMPLIFIER

Transforms any ordinary telephone
earpiece into a unique sound-controt
amphifter! It's a space-age electronic
concept that assures the maximum
n hearing range and comfort...at-
taches instantly and securely to any
phone with a stmple, snug-fitting band.
Carry it in your pocket...or in purse,
it's that portable! Especially suited
for high-noise factory and office
areas And. it's a low-cost practical
answer to public phone distractions.
What's more, the hard-of-hearning. and
elderly folks find it a definite aid,
while guaranteeing privacy!
Precision-built for rehable perform-
ance, the ASTRO-COM amphifies any
normal speaking voice up to five
times Complete with easily adjust-
able fingertip touch volume control.

Amplificati More Specifi
than 30db

Circuitry: 4 transistors

Case: High Impact Polystyrene

Battery: For best results, use Sax.
ton =B-103 battery or equivalent.
Battery life expectancy—25 hours,

only 5995

(less battery)

THE BIG EAR

“HOMES IN” on faint sounds up to 100

feet away...twice as far over water.

Exclusive cordless Broadcast Accessor:

also il increase ility tenfold.

¢ USE INDOORS OR OUTDOORS —from
baby sitting to bird watching.

o ENTERTAINING, PRACTICAL AND IN.
STRUCTIONAL for young and old.

* THE LATEST IMPALID STATE CIR-
CUITRY.

® *ROTECTIVE DEVICES to listen for in-
t'uders at night.

The “BIG EAR" is an amazing electronic

device which is completely portable.

Basically it combines the principle of a

parabolic microphone, a high gair ampli-

fication system and stethoscope earphone

for intimate listening.

The “BIG EAR” comes complete with its

own sturdy adjustable.tripod base for con-

venient use anywhere. .. operates for hours

& on standard 9 volt-transistor battery.

Complete with Stethoscope § 1 995
3 earphones ONLY

{less batteries)
BIG EAR

“SKY-SPY"” e
NOW! Add A New
Dimension To
Listening...Up! ~

Amazing...excit-
ingly new! ““SKY-
SPY* allows reception

Complete SKY-SPY ¢
from planes within a

only! 95 range of 75 miles; even

4 s16 permits reception from the
(tess aircraft tower itself within a
battenies) 15 mile range.

Hear how aircraft are instructed
to land. weather conditions, de-
fays in launchings, etc....

This unique device uses 1.52 hearing
aid batteries...giving it a 65 hour life

Q span.

ASTRO-COM
WRIST RADIO
Transmitter

Broadcasts your voice to any FM receiver
within 50 feet in any direction,

® No wires! Powerful tiny silver oxide bat-

\ BROADCAST ACCESSORY

Plug in our exclusive cordless Broadcast Accessory and
convert Big-Ear into a group entertainment listening device.
The “Big-Ear Broadcaster” let you broadcast sound to
any FM receiver up to 30 ieet away. With it you hear
everything. without connecting wires with 30 times am-
phfication.

Stay indoors and listen to bird calls and animal sounds
Place it in a baby's room or near the baby carriage
or use it as a sick room monitor.

BROADCASTER
COMPLETE ONLY $ 1495

(less batteries)

EYEGLASS
RADIO

Chips to your glasses, receives the whole AM
breadcast band, can be used wherever you go
‘cause it weighs a few ounces. Comes with ear-
phone plug for privacy, convenient on.off and
tuning knobs. Includes ]1.5v. hearing aid batteries

only

$1595

Please send me the following items on a full money back GUARANTEE, if
I'm not completely satisfied.
t enclose my check (or moneyorder)for $_ .

for many long hours of listening pleasure.

I o e . e e e e e e e S S R A S R e S o e

D & D SALES CO. perr. 5-173
60 E. 42nd Street
New York, N.Y. 10017

tery good for hours of broadcasting!

: I NUMBER TOTAL '
® Great for party fun; kids' games; keeps
you in touch with playroom, bedroom, or l ATEM (LS NIt ’7"}_‘_ ‘_’5"“ W l
sick room. l BIG EAR $19.95 $ l
e C with ¢ le silver oxide | — b 4 — -1
battery. nylon strap, Jugged case, “whip’ ' BROADCASTER J 14.95 I
antenna, and tuning device - - e e ——
PHONE AM o
e Electronic components designed by Sax- I ONEJAMRUIETER 9795 - '
ton first in miniature electronic equipment. ' SKY-SPY 16.95 I
SPECIFICATIONS: Frequency Response: 300 to | WRIST RADIO 14.00 l
6,000 hz.; POWER: 6 MW input; RANGE: Up to 50
feet, depending upon conditions; Frequency: FM broad- l EYE GLASS RADIO 15,95 '
cast band, (tunable * 3 megacycles through 838 mega. I -
cycles); Audio Sensitivily: Normal voice at approximately Plus Postage & Mandling 1.50 per unit l
10 feet; Case: High impact polystyrene-electronics en- ' - l
capsulated in epoxy; Weight: & ozs. ' New York State Residents add appropriate tax l
M LOSED
SPECIAL INTRODUCTORY PRICE ONLY $]1400 | TOTAL AMOUNT ENC 1
13




and Electronics Circuits

PROGRESSIVE &l K™
HOME RADIO COURSE

Now Includes i
i SECEAVERS % No Knorﬂ.ledge of Radio Necessary
% 3 TRANSMITTERS % No Additional Parts or Tools Needed

SQ. WAVE GE
: S?GNAI. TRACENRERATOR % EXCELLENT BACKGROUND FOR TV

* A.“é:unfnj o b @l ~SCHOOL INQUIRIES IN
:ts:ooEAt)sglLELTToRR v Sold In 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The **Edu-Kit'* offers you an outstanding PRACYICAL HOME RADIO COURSE at a

rock bottom price. Our KI( is designed to train Radlo tronics Technicians, making

of the most modern methods of home training. Yo wlll leam radio lheory. construcs

lion wacuce and servicing. THIS | CO. E nADlo COURSE IN gv RY DETAIL.

will learn how to bulld radios, using regular schematics; how to wire and solden

n a nro!esslonal manner; how to service radlos. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic nrlnc ples of radio. You will construct, study and work with

d AF amplifiers and oscillators. detectors, rectitiers, test equipment. You will learn
using the Progressive Code Oscillator. You will learn and practice
g the Progressive Signal Yracer, Progressive Signal injector, Pro.
& Electronics Tester, Square Wave Generator and the accompany-
ng instructional matenal.

You will receive training for the Nov-ce. Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate the
will receive an excellent backuround or television Fi _and Electronics.

Absolutely no previous knowledge of radio or nce is required. The “Edu-K
the product of many years of teac -ng and engineering experience. The “Edu-Kit" w
Drovnde you with a b education in Electron s and Radio, worth 3 mang it times the low

he S

Many thousands ot individuals of all rate;, No instructor is necessary.
PROGR:SSIVE TEACHING METHOD
and is universally accepted as the standard in the field of elleclronlcs training. Th

gram designed to provide an easily-learned, thorough and Imerestlnz
You begin by examining the various radio parts ot the dy-Kit

and trouble-shooting. Then you bu

and techniques. Gradually, in a progressive manner, and your awn rate, you wlll

tind yourself construcﬂnq more advanced muiti-tube radio clrcults. and doing work like &
Ra

Lol Inc‘iuded in the “Edu-Kit'® course are Receiver, Transmitter, Code Oscillator, Signal
Tral:er. Square Wave Generator and Signal Injector Clircuits. These are not unprofessional
but genuine radlo circuits, constructed by means of professional
wmnq and soldenng on metal chassis, plus the new method of radio construction known
as_‘‘Printed Circuitry. T n_your regular AC or DC house current.

THE ~EDU. KIT” IS COMPLE

You will receive all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, var
electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips,
tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
ul-mum roctifiers, coils, volume controls and switches, etc.
In addition, you receive Printed Circuit materials, including Printed Circuit chassis,

o F.C.C. Radio Amateur License training. You will also receive lessons for

tion Servuce. Certificate of and Discount Privileges. You receive all parts, toecls,
instructions, etc. Everythmo ynuu to keep.

Progressive “‘Edu-Kits'' Inc., 1189 8roadway, Dept. 512DK, Hewlett, N. ¥. 11557

BUILD 20 RADIO

The Frogressive Radio *‘Edu-Kit’’ is the foremost educational radio kit in the wor.;d.

Kit** uses the modern educatllonal principie of *‘Learn by D! Therefore you construcl.
fearn schematics, study theory, practice trouble shooting==all in a closely Integrated pro-

ou
function, theory and wiring of these parts. Then you build a svmple radio. wltn this llrst
set you will enjoy listening to reiular broadcast stations, leam theory, practice testing
Id a more advanced radio, Iearn more advanced theory

special tube N e and ins You also receive a useful set of tools, a
professional clect soldering iron, and a self-powered Dynamic Ra and Electronics
Tester. The ‘‘Edu-Kit'* also includes Code Instructions and the Progressive Code Oscillator,

th the Progressive Signul Tracer and the Progressive Signal Injector, a High
Gn de and a Quiz nook. Vou receive Membership in Radio-TV Club, Free Consulta-
]

Reg.U.S.
Pat. Off,

Training Electronics Technicians Since 1946

FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTER

VALUABLE mscouNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE + QUIZZES
TELEVISION BOOK « RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

.

[ SERVICING LESSONS |

You will learn trouble-shooting and
servicing In a progressive manner. You
wlll practice repairs on the sets that
you construct. You will learn symptoms
and causcs of trouble in home, portable
and car radios. You will learn how to

You do not need the sllgmest background ages and backgrounds have successfully nal nal Tracer. the
In vadio or science. Whether you are inter-  used the *‘Edu-Kit'’ in more than 79 coun- o e Rl S oator Snd the. dynamic
ested in Radio & Electronlcs because you tries of the world. The **Edu- Kll" has been Radio & Electronics Tester. While you
want an interesting hobby, a well paying carefuily designed, step by_st so that are learning in this practical way.

business or a job with a future, you will tind you cannot make a mistake. The “Edu Kit** Wwill be able to do many a repair job for
the ‘‘Edu-Kit’’ a worth-while investment. allows you to teach yourself at your own your triends and nel'hbors. and charge

the “‘Edu-Kit.
will help you with any technical prob-
lemns you may have.

FROM OUR MAIL BA

J. Stataitls, ol 25 Poplar Pl., water-
wi

n_Valerio. 0. Box 21, Magna,
Utah: *‘The Edu- Klts are wonderful. Here
1 am sending you the guestions and also
the answers for them. 1 have been in
Radio for the last seven years, but {ike
to work with Radio Kits, and tike to

fine. Also fike to let you know that 1
'eel nroua ol :ecomlnz a member of your

dlu‘l’ Clu
bert L. Shuff. 1534 Monroe Ave.,
Hununnon. W. Vva.: ‘'Thought | would
drop you a few lines to say that | re-
me Edu-Kit, and was really amazed

friends were really surprised to see me

the Kit is really sweil, and finds the
trouble, if there is any to be found.’’

= — — — UNCONDITIONAL MONEY-BACK GUARANTEE — — — —

Please rush my Progressive Radio “Edu-Kit"” to me, as indicated below:
Check one box to indicate choice of model

{1 Regular Model $26.95.
] Peluxe Model $31.95 (Same as Reqular Model evcept with Superior
Parts and Tools plus Valuable Radio and T.V. Tube Checker).

|
|
{
Check one box to indicate manner of payment i
1 | enclose full payment. Ship “Edu-Kit" post paid.
1 1 enclose $5 deposit. Ship “Edu-Kit’’ C.0.D. for balance plus pos!age. |
] Send me FREE additional information describing “Edu-Kit.’
|
|
|
|
|
!

Name .

City & State. . ........ e ‘e e . LZIP s b el B aes

PROGRESSIVE “EDU-KITS’” INC.
1189 Broadway, Dept. 512DK, Hewlett, N. Y. 11557

| PRINTED CIRCUITRY

11

At no increase in price, the *‘Edu-Kit"”
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unigue
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
new technique of radio construction is now
becoming popular in commercial radio and
TV sets,

A Printed Circuit is a special insulated
chassis on which has been deposited a con-
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to terminals,

Printed Circuitry is the basis of modern
Automation Electronics, A knowledge of this
subject is a necessity today for anyone in-
terested in Electronics.




