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 CHRISTY-TRAIN

Big pay, interesting work, and speedy success await the man who is thoroughly trained in ali

branches of electronics. The Christy Master Shop-method Home Training Course enables you to
obtain this knowledge without leaving home — and without leaving your job. You learn radar, | g

sonar, television, radio, and industrial electronics. What's more, you learn them thoroughly — step
by step, from the first basic principles right up to the most advanced equipment and techniques . -
known today. This complete, comprehensive training means that more jobs will be open to you =
and that you will receive higher pay. Christy training is the best because it’s the only complete
course. Why be satisfied with less? . . . it's your future that's at stakel |

YOU GET 19 TRAINING KITS! With your complete Christy Master Shop-method Home Train-
ing Course we send you a Multi-tester, Oscillator, Signal Tracer, Oscilloscope, Signal Generator, -
Electronic Timer, Regenerative Radio, 27-inch Television Set (optional) and other valuable
equipment. This equipment makes your training clear, simple, and easy to understand. You work
with your hands . . . you learn in the most practical, thorough way possible—by doing. In a few
months of -simple home study using the Christy system you learn what used to take years of hard =
work to master. Just put in a few hours of your spare time each week and before you know it
you're ready for a BIG-PAY job as an Electronics Technician or for a profitable TV repair business
of your own.

CHRISTY TRADES SCHOOL, INC., Dept. T-1112, 3214 W. Lawrence Ave., @hémg,

CHRISTY TRADES SCHOOL, INC.

You won't have to worry about

] i .
- payments because the Christy method | = peps. T.1112, 3214 W. Lawrence Ave., Chicago, Hl. 60625 1
~ enables you to begin T B Please send me, without cost or obligation, your 3 FREE BOOKS 1
earning money after only s _' @ telling f]“ about the CTS I.V\f::sfer Shop-Metherd ng@ Trammg
Ji;a fow hours. Y EVISION i Course in radar, sonar, television, radio, and e?e&ﬁ?‘ons, and two

[eiecTRONICS BBl sample lessons., gt

3 FREE BOOKS
give full facts. Write
*fb; them today.
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BUILD YOUR OWN
PHONE/CODE TRANSMITTER

- This is just one of seven training

" kits programmed into NRI’'s Com-

plete Communications course. You
get actual practice in building your
own crystal-controlled, phone/code
transmitter and putting it on the
air. You experiment with modula-
tion, “clamping” circuits, key fil-
~ ters, other aspects of commercial
- transmitter operation. Can be put

~on the air simply by attaching an
“antenna and complies with FCC

~ regulations. As with all NRI training

kits, you get the most modern fea-

tuﬁr@s and parts.

r'-j‘]oin the Thousands Who
- -Gained Success with NRI

“l am Frequency Co-
ordinator for the 11th
Naval District. The
course was priceless.”’
J. J. JENKINS, San
Diego, Calif.

‘“Many thanks to NRI. |

hold FCC License, am

master control engineer

with KXIB-TV."” R. L.
- WOOD, Fargo, N.D.

““1 am a Senior Engi-
neering Aide. Without
“NRI | would still be
working in a factory at
a lower standard of
living.”” D. F. CONRAD,
- Reseda, Calif.
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If you served since January 31,
1955, or are in service, check
Gl line in postage-free card.

BUILD ACTUAL ANALOG
COMPUTER CIRCUITS

industry, business offices, the gov-
ernment and military all need
trained Electronics Technicians.
NRI’s Industrial Electronics course
prepares you. You progress through
10 carefully designed training kits,
topping off your practical experi-
ence phase of training by experi-
menting with feedback control sys-
tems, analog computers and digital
computer elements. You actually
solve problems on this analog com-
puter you build yourself. This is the
practical, fast way to a good pay-
ing, career position.

BUILD A CUSTOM-ENGINEERED
TELEVISION RECEIVER

Want to earn $3 to $5 an hour in
spare time? Want your own part:
time or full-time business? In Ra-
dio-TV Servicing you learn to in-
stall, maintain, service radios, TV
sets, hi-fi and stereo, other home
Electronics equipment. In your
training are eight training kits, in-
cluding this complete, modern,
slim-line TV receiver. You build it
yourself, become familiar with
components and circuits, learn
servicing procedures . . . and earn
extra money as you train. National
Radio Institute, Washington, D.C.

FIRST CLASS
PERMIT
NO. 20-R

W ashington, D.C.
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Llectronics Technicians Since 7345

FREE EXT

g ggﬁ,@ﬁﬁss OF DOLLARS

| N asﬁ ,éﬁ_?i&sﬁ%s? - s Mo Knowledge of Radio '?i‘asgsisgw‘v
i ??%%%%%g??gﬁs s Y No Additional Parts or Teols %gﬁé@é i
o K BQ. WAVE GENERATOR ¥ EXCELLENT BACKGROUMD FoR TV
| % SIGNAL TRACER ~ ST ok
Sk AMPLIFIER yom. - K S;g%;aai—{ss;gaggsa-‘m;ieg
| A CODE GSCILLAROR & Sold in 79 Countries
[l YOU DON'T HAVE TO SPEND

FOR A RARIO COURSE o sobering mRON - .

“} - The “Edu-Kit'" offers yoi ‘an sutstanding

ot - s : i gns 84 . - F CERTIFICATE O MIERIT e
ek : ‘ n practice and serviving. TH!S. 1g A-COMPLETE HADIO COURSE iM EYERY DETAIL. # 5 g A : .
T - g | ho\'og“wi;i’ learn_how—to gzuild,radio‘s,;‘nsirig regular schematics; how to wire and soider ¢ TESTER INSTRUCTION MANUAEL i

trouble-shooting, using the Progressive "Signal

— - rock-bottom price. Gur Kit is designed to irain Radio & Electronics Techsnicians, making
: use of the most modern. methods of homse training. You will iearn radio theory, construc-

S § in a professional. manper; how o service radics, You wilf work with the standard typs ‘oi?
o punched  metal chassis as well! as the latest development of Printed Cireuit chassis.
| You will learn the basic principles of ‘radio. You wili chnstruct, study and work with

- BF _and AF ‘amplifiers and opsciliators, detectors, rectifiers, test ‘eqguipment. You wilf iearn
i and . practice code, using the Progeessive Code Osciliator. You wilt fearn and practice

¢ ELECTRONICS TESTER
® PLIERS-CUTTERS ~
® VALUASLE DISCOUNT CARD

PRACTICAL HOME RADIO COURSE at &

€ HIGH FIDELITY GUIDE o QUIZZES -
8 TELEVISION BOOK & RADIO

i| TROUBLE-SHOOTING BOOK

§i s VEMBERSHIP IN RADIO-TV CLUB:

]  CONSULTATION SERVICE & F.C.C.
AMATEUR LICENSE TRAINING

. Trager, Progressive Signal tnjector,  Pro-

- gressive Dynamic Radio % Electronics Tester, Square Wave Generator and the accompany- B s PRINTED GIRCUITRY
S s ST tng instructional material. S PR - = . ) i, , : e -
B o, § You wil{ receive training for the Novice, Technician and’ Genera_i‘;(:!‘as_ses of F.C.C. Radig T ———— S———
T ) Amateur Licenses, You wiil buiid 20 Recteéver, Tq;tnsm:tga;-, Squ:re -ﬁgaye Gi'{f'?;‘iﬁ;, h:;gz i
B Oscitlator, Signal Tracer and Signal Injector circuits, and learn how to oper. 1. ¥4 - ¢ ; PG L e 3 amge ' =
o will receive an excellent background for television, ﬁang and §_lectromcs.‘ F %%ﬁ?g@ﬁ%@ iégg@%g 1
Absolutaly no . previous kinow!edge of radio or science is requ;.re%g‘!"?féd'gﬁq&-ﬁnt '!zspt&e O il ) = SN, : T
) product of many vears of eaching and engineermgﬁexpgrgence‘: The ‘Edu-Ki will pro- R o - e e R -8
[ e vide you with a basic education in Electronics and. Radio, worth many tiﬂ;e:h‘th_e !é?mﬁ:‘e;ge - ser:fr?:in;?gi ;eagﬁwg‘;:?dg ’gﬁ;gg; -.?,23 : 7
| * RNt price Ai 528.9‘5 he Sngnal Traceg?one-:,s -\sgort pu:e v. khe e re o will . practice repairs on the . sets -that =
’ ; S 7 ie - ¢ VERYNZE At : ¥ou construct. You will learn sympioms &
: it : { ¢ R E i R W i ees T i ang causes - of Ltrg‘gb!e?ﬂ;’h?me, phortabie
. e <o i e A S e and car radios.. You will learn how to
EV You. do not need the s ightest backgrouid ‘ages  and backgrounds - have _successfully use the professional Signal ;‘tfacég. the
- in radio or science. Whether you are intar. used. the ‘Edu-Kit'’* in more than 79 coun-  .unigue Signal Injector and the dynamic
ested in Radio & “Electronics because you - “dries of the world. The TEdu-Kit’”’ has been Radio & Electronics Tester. While you s ;
want an interesting hobby, a weli paying carefully designed, step by steg,, 3 t?sa& are learning in this practical way, you | % <
business or a job with a future, you will find you cannot make a mistake. The- ‘Bdu-Kit® ~ will be abls to do many a repair job for
the YEdu-Kit'’ a worth-while invesiment. allows you to teach yourself at your own R your friends and neighbors, and charge |
Many thousands of individpais. of all - rate. ‘Mo instructor is necessary, fees which. wiH far. exceed the price of § - -
3 S T o B e W R e T R s the “'Edu-Kit."" Quy Consultation Service £ e
e & Bl « A 17 S will help you with any technica! prob- |-
Pg ERH St E Sssetia e lems you -may have. !
The Progressive nadio *‘Edu-Kit” js the foremost educational radio kit in the worid, T —— R &
- and is universally accepted as the standard in the field of electronics training. The *‘Edu. 0 A O e e
Kit"” uses the modern educational principle of *‘Learn by Doing. '’ Therefore_you construct, » \ e =
’ learn schematics, study theory, pra.ct,icé:trou‘bie-shootmg—-‘au in a closaly integrated pro- Statait of plar .. Water. o |
| gram designed to provide an easn!y-iearn‘ed,_'thsrough and mtere;stupg background in vadio, bury, Conn., writes: ¢4} have repaired | -
: & - You begin by examining the varisus radio parts of the “Ed_u-i(,xi."“‘{ﬁuq&?;e_nv learn the several sets for my friends, and made S
f £ function, theory and wiring of these parts. Then you build a simple radio. Witk this first - money. The “Edu-Kit'"' paid for itseif. i
Tie sat wou will enjoy listening to reguiar broadcast stations, learn theory, practice testing was ready to spend $240 for a. Course,
Cla el ooand troubie-shooting. Then vou build a more advanced radio, learn more advanced iheo;y but & found your ad angd ‘sent for wour
bz, anz- technigues. Gradually, in a progressive manner, and at your own rate, you will Kit,r - 7 i .
.. 4 find yourself constructing more advanced multi-tube radic cireuits, and doing work like a Ben. Valeris, B. ©. Box 21, M™Magna, sl
R 2 pfofessioaag’xadsn' ‘E‘echmgran. e ! 5 : S o ) Utaht “*The Edu-Kits are wonderful, Here | G
L2 included in the “Edu-Kit’' course are 20 HReceiver, Transmitter, Code Oscitlator, Signat .4 am sending you the questions - and alsg §
5 Tracer, Square Wave GeneratoranﬁSignqL Injector circuits.’ These are not’ unprofes- the answers for them. 1 have been -in Sl
{ ¥ sional ‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of pro- Radic for the jlast ‘seven years, but like =
! fessionai wiring and soidering on metatl chassis, plus the new method of radio construction to work with Radio Kits, and jike ‘%o 3
!\’ krnown ‘'Printed Circuitry,’ reuits operate on your regular AC or BC-house Lurrent. build Radio Testing Equipmeént. ‘ens-
! ] g ! B e ek e e kg AT -~ joyed every minute i worked with the =
F , MP ETE" - different“k;t.s; the Signal! Tracer -works, ;4
32 P e e g e . e fine. Also jike to iet you know that ).
£ You will receive aif parts instruction necessary io build twenty different radio  and feel proud of becoming - a member of your
At electronics circuits, each guarantesd te operate. Gur Kits contain tubes, tube sockets, vari- Radio-TV Club.’’ e e
SR able, electrolytie, miea, ceramic and paper die!ectricecondensers, resistors, tie strips, Robert L. Shu¥, 15343 HMonroe Ave.,
% coils, hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, soider, Huntington, W, Va.: ~ “Thought 1 would
selenium rectifiers, wvolume contrals and' switches, ete. _ - Qe o . drop you a few lines to say that { re-
: ; - _in addition you Treceive Printed Circuit materials, inciuding Printed . Circuit chassis, ceived my Edu-Kit, and was reaily amazed |
% B special tube sockets, hardware and .instructions. You aiso receive a useful set of tools, &8 = that such a bargain can be had at such |
A R professional electric soldering iron, ang a seif-powered. Dynamic Radio and Electronics a tow price. { have already started s
| B : - Tester..The “Edu-Kit" also inciudes Code Instructions and the Progressive Code ‘Bsciliator, ga:a?mg radios and phonographs, - My -
I =% | in addition o Radic Amateur Livense training. You. will also receive lessons for servicing riends wers really surprized 4o see -me |
; § with the- Progressive Signal Tracer and the Progressive Signal Injector, a High Fidelity get into the swing of it so guickly. Tha -
7 Guide and 3 Quiz Book., You receive Membership in Radio-TV Club, PFrae Conzuitation ‘?‘roubl_e-s[!wtzng Tester that comes With. §
; Service, Certificate of Merit and Discount Privileges. You receive ail parts, tools, instruc- =  the Xit is - really sweli, and finds the §o
i tions, -ete, Everything is yours to keep, ‘ L - trouble, it there is any to be found." ©-
B TR e— e A S S s _'b S — o e o ; ’ ) I ; ; " ) e i e o :
L. = , : , : UNCONDITIONAL MONEY- RANTEE™ ™"}
g PRINTED CigCuitey P ORDER FROM AD — RECEIVE FRE NUS
; At no increase in price, the “Edu.Kiv* (| & : o RADIO & T AR : =
| now includes Printed Circuitry. Yo i q st o g . e — : : 4
| =y a_ Printed Circwit Signal %n‘se-é‘?@??ﬁg {§ 3 U Send “Edu-Xit’ Postpaid. 1 encivee full payment of 528,95, =i
] unigue servicing instrument that can de- | i B e LG BB Wil pey $26.95 pius postuge, e o
| e tect many Radie and TY troubles. This |8 - 0 Send me FREE Mﬁiﬁoaﬂ‘in!@maﬁoﬁ describing “Edu-#is. 2
: o revolutionary new technigque of radio iv i o ' " T . : - 3
! 5 construction is ROow becoming " popular |§ g
. o commercial radio and TV seis. iB %
; il A ?r;nteg% Circuit is a special insulated 1§ § a5
§| chassis on which fias been deposited a (§ °
: s 8 conducting fraterial  which takes the |} %,
g : 2 place ;sfs. wiring. The various ‘pargs ave g ¥ a5
; y Printed Circuitry is the basivof modern |l 1 T : R I P I g e =
; = Automation Electronics. & knowledge of ' ?g@g?gggggg “iggggﬁgggﬁ 5?%% T8 ?8:@&%&’&3?{:@?? L-S1IHK 3 '
l* e this subject is a - necessity today for g - i S s & - Hewle#t, M. Y, 11557 e s
i # anyons mteresteg in £!e¢tmmc3; i 5 : ' (RTTY &, mﬁmgﬁi #.8, in £D., PRES.). S «s« %
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TV Trouble Symptoms .....
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ALL This and More in

Your FREE Book:
QD“?T?’GN’%L BEDROOM
~ BUILT-IN CLOSETS —
 MODERN FURNITURE
TV REPAIRS
ANTENNA PROBLEMS
HOME VENTILATION
BURGLAR ALARMS
ALUMINUM PROJECTS
 ATTIC EXPANSION
- HOUSE FRAMING
GARDEN ACCESSORIES
BOOSTING GAS MILEAGE
 WINDOW FRAMING
 SKYLIGHTS
PLYWOOD PROJECTS
~ POWER TOOLS
AIR CONDITIONING
HOME AND CAR

- TRANSMISSIONS
DRIVE SHAFTS,
AND DIFFERENTIALS

~ SPRAY PAINTING
OUTDOOR FURNITURE
WEBBING |
- DORMERS
- WEATHERPROOFING
 ATTIC FANS
~ BAR CART
PATIOS
BARBECUES
EMERGENCY
CAR REPAIRS
AUTO TUNE-UPS
~ STARTING PROBLEMS
CAR COOLING SYSTEM
. ROOFING |
~ SHEATHING
APPLIANCE
REPAIRS
 GUTTERS
& FLASHING

~When y@a try -1l s”;si g am—
No abisgaisaa 1a buy even one

« prsced“ @u?s:ﬁe fwfn and far

e

over ’
pictures, 50,000 words.— with-
out *strings” To demonstrate
to home ownefs and hobbyists
the dollars-und-cents value of our
famous “‘how-t0" Encyclopedia.

Which project do you want
- to start right away? v
Want an exira room? Air condi-

tion your home? Trouble-free

your TV antenna forever? Car
dune-up, gas-saving tips? Build
‘bar cart? Barbecue? Attic venti-

lator? Modern. arim-chair? Free
Volume I's experts guide your

hands with clear ;}h{)ms Hma

siders” secrets . . . diagrams . . .

checklists. Even beginners can't

go wrong, waste time or mate-
rials. Save $2.50—$4.96 HOUR-

LY LABOR — DO CRAFTS-
- MANSHIP JOBS! Now even
amateurs c¢an handle
iobs. Save $9 TV house calls.
$4.25 carpenters’ hourly rate. Big
car mechanics’ bills,

X ETHY DO WE GIVE AWAY THIS
S’v LARGE VOLUME-—CoOnNtaining

100 projects, 400 how-to

“skilled”

Yes, @ﬁ?zreif Fﬁé’g‘w»
and packed with -
yiafgs, projects and o
ideags for moke-if- -
yourself fun, ways to

ST R

hook

save gﬁa@ey by makmg home improvementsand car tune-ups
and repairs yourself, often damg them better than “high-

easier than you mgg%? f?‘emk.‘;

) ﬁsw to have Vol. |
shipped FREE immediately;
Fill out and mail shipping label:
below today. We'll send Vol. T
right away FREE. Do not send
it back or pay anythmg for it
ever. Large 734" x11%" book is.
typical of all 18 volumes 1n
Practical Handyman’s Encyclo-.
pedia. 3,456 pages, 7, 000 show- .
how pictures, ‘ihemands of ideas
and  projects:’ gardening, fs:smr-..
ture, piumbmg, electrical, hi-fi,.
electronics . ;. boats. ». cabms;
cottages.. phmography PR
built-ins, kgishem baih . cenf-
crete ... etc. g 5

After examining Vol 'R ycuf,_j;j
may receive further volumes on
approval. Examine them for 7 -
davs. then either remit only $2.958
plus postage for eaeh or return’ -
and owe wnothing. Buy one; two,
as many hooks as you like , . . or
whole set . . . or none at all. Ng

pressure, no ‘‘catches.” We stop-
- sending books any time you ‘write
us. ) : :

Send s%ai;i;ﬁiﬁg‘ label now “for
"FREE VOLUME T io: Practi-
cal Handyman's Encyclopedia,
Dept. TVRI10, Box 77 Cos Cob
Cmm

FROM: The ?rac&sg‘:ai Handymaa s Emyx:mpeds&
 Dept. TYR10, Box 77, Cos Cob, Conn.

196 'pa'gea
55,000 words. = CE

N\ | cost at any time, no “catch "k

TO:
Naﬁ;e -
iptease print:
Address
K&ﬁﬁtyl -ch% State, _— jj
COMTENTS: gmx Yolume } pf The '?r“aéi’ica% Hﬂﬁﬁ?ﬂ‘iaﬁi’ﬁ
Encyclopedia. 13 ibs,, over 4&‘3 pictures, i

j ment ammedaate!y

"\ NO RISK NO G%um?;@}% ;
| WHAT YOU GET: .. |

1. FREE 196-page, over 400-,
picture, over 100-project -Voli- i
ume | of The Practical Han-
dyman’'s Encyclopedia. No

no obligation. » .

2. You are entitled to. recewe,

each new volume for 7 days™|
free approval. For those you'}
decide to keep, you pay oniyj{,
$2.98 plus shipping.

3. You never have to buy ar:y :
books at all...or you can |
choose one or a ; few .. or the ;..
complete matched Labrary set, I
if you msh . the 'chgi;ca.isg:t‘-‘
yours. :
4. You may instruct usto stop
shsppmg books ssmpéy by writ-§ =
ing us and we'll caase shm‘
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' Author demonstrates a typical problem on the TV screen and use of a service ins

§VHIS BOOK will not tell you how to fix
- & 100 percent of all TV troubles. It tells
you how to repair between 80 and 90 per-
-cent—about around 80 percent on black-
“and-white TV’s and near 90 percent on
color TV's. | |
~ Sound like a large order? Not really,
since these large percentages can be ob-
‘tained by performing routine repairs. ‘This
" means tube changing, fuse changing, ad-
- justments, touch up alignments and easy
ecomponent replacing. Fat
To be able to perform the nonroutine

‘need a tremendous service literature li-
- brary, expensive test equipment and years

‘scope of this book. Here we are going te go

i SRR T N
o !

‘repairs, that extra ten plus percent, you

of bench experience. This is beyond the

over what you as a home handyman can .- i

trument for diagnosis.

An approach to correct diagﬁ@sis} the most impg‘rtam part of TV repair

actually do, using your head, eyes, ears,

nose, hand tools, do-it-yourself tube tester

and simple ohmmeter.

The 55 TV Troubles ;

When your color, or black-and-white TV
decides to malfunction it does so in one of
55 ways. The 55 types of troubles file out
into six families. 1—Brightness trouble
(variations from a black screen to an |

overly bright one), 2—contrast difficulties

(that is no contrast, too much contrast,

smeared picture, ete.), 3f—synchr0nizat§org'j->, .
problems (for instance rolling, lines, bends

or jiggling), 4—color troubles (no color,

wrong colors or blurred colors), 5—au s
difficulties (like no sound, muffles or




<~ Ay 1eft, 4-SIDED SHRINK is caused by low power. Test LOW VOLTAGE RECTIFIER (see Chapter 6), HOR- -

- _IZONTAL OUTPUT tube, DAMPER tubs. Then try cdjusting. WIDTH, HORIZONTAL LINEARITY, HORIZON-~
" TAL DRIVE (see Chapter 7), VERTICAL LINEARITY and HEIGHT (see Chapter 8). At right, HUM BARS are

 caused by 80 cycle AC getting into video signal. Faully tube is suspect, Test RF AMPLIFIER, MIXERw
 OSCILLATOR, IF tubes (see Chapter 10), VIDEQ DETECTOR, SYNC tube and AGC (see Chapter 8).

S NO BRIGHTNESS—SOUND GOOD: Caused by the
G o phosphor TV screen not being permitied to light. It
happens mosily due to loss of high voltage, so test  ~
| ‘the high voltage fuse, the HORIZONTAL OUTPUT, - -
ot the DAMPER, HIGH VOLTAGE RECTIFIER, HIGH
:  VOLTAGE REGULATOR, HORIZONTAL @ﬁCﬁ‘Lﬁ-; :
2 TOR, FOCUS RECTIFIER {(see Chapler 7), and the -
- LOW VOLTAGE RECTIFIER {see Chapter ). On .

 occasion the PICTURE TUBE i8 at fquit.

R ;
. LOW BRIGHTNESS, at left: This trouble comes in iwo variations—with or without shrinking. For the
"% shrunk types see 4-sided ond 2-sided shrink types. When it occurs without shrinking, most of the time
At it is the PICTURE TUBE. (See Chapter 12.) FIXED BRIGHTNESS, at right: Tuming the brighiness con-
- - irol has no eHect. The screen can be bright or dull but the retrace lines are visible. Ii is either caused by

the PICTURE TUBE (sse Chapier 12), or the VIDEQO OUTPUT (zee Chapter 9j. “ -
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YSTONE: This trouble 1s usually accompanied:.
“with blooming and is 98.93 per cemt of the time
eqused by the deflection yoke, (See

o

7

4s caused by ihe HORIZONTAL OUTPUT er

 AGE REGULATOR or HIGH VOLTAGE RECTIFIER
(see Chapter 7). Sometimes on adjustment such

&

EARITY or WIDTH can cure this- condition.

 DEFGCUSED: ‘ a
= 'symptozrs:”imm%ﬁn@%h@g trouble.  The pure sirain
s a full clear picture ¥sut blurred. caused by the

. - PICTURE TUBE (see Chapter 12) ig quite often at
§  fault. Next in line, especially in color sets is the
B  FOCUS RECTIFIER (see¢ Chapter .

FOCUS adjustments. .

Chapter 7§

~ DAMPER. (See Chapter 7.) Secondary accompany- |
~ ing symptom of blooming indicates the LOW VOLT- :
AGE RECTIFIER (see Chapter 6), the HIGH VOLT-

'as the HORIZONTAL DRIVE, HORIZONTAL LIN-

‘Don’t confuse this as Q -secondary

lines “on your TV screen becoming teo thick. The

- Lastly, “the

BLOOMING: Tuming jhe brighiness conirol makes
the picture expand and contract in various degrees.
It's caused by low high voltage &@nd the number
one suspect is the HIGH VOLTAGE RECTIFIER. = |
Next comes the HIGH VOLTAGE REGULATOR. .
then the HORIZONTAL CUTPUT, the DAMPER (see -
Chapter 7), and the LOW VOLTAGE RECTIFIER

(see Chapter 6). | SO SRR o

Cis
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POOR HORIZONTAL LINEARITY: The main reason

for this condition is @ weak DAMPER tube. Also

- check, HORIZONTAL OUTPUT, HORIZONTAL

DRIVE CONTROL, HORIZONTAL LINEARITY CON-
TROL or WIDTH CONTROL. Lastly, try the HORI-

 ZONTAL OSCILLATOR and HORIZONTAL PHASE
- DETECTOR (see Chapter 8. |

Cily. st =E
The gallery of photos and captions on
these pages will help you identify the name

buzzes), and 6—dead set (no light or
sound).

The troubleshooting idea is to analyze
the picture and sound and identify the
trouble as belonging to a particular family.
Having done so, then pinpoint the symptom
as 8o and so, a particular member of a fam-

of the trouble. The captions also tell which
tubes to test, fuse to change and adjust-
ments to make. They will also tell you
where in the book you’ll find further infor-

mation leading to the apprehension of the

bad component or needed adjustment.

-

ARCING LINES ON SCREEN: Besides auto spark
causing this trouble, the HIGH VOLTAGE REGU.
LATOR, LOW VOLTAGE RECTIFIER, or shorting of

the DAMPER tube or HORIZONTAL OUTPUT iube
can do it. Alsc any arc-over in the wiring of the

TV con transmit the condition onto the TV screem.

The photo at left shows two éefecis.'
CORONA EFFECTS and VERTICAL BARS.

The CORONA EFFECTS are due fo exces-
sive humidity and moisture, or insulation
breakdown: the AC high voltage spews
out of ils wire to a nearby ground. Drying
out, reinsulating oand repositioning of

affected components is the cure. (See Chap-

ter 7.) VERTICAL BARS are almost exclu-
sively caused by the HORIZONTAL OUT.
PUT tube although the DAMPER will on rare
‘occasions be the culpsit,

On rare occasions a TV might develop
some queer looking or sounding symptoms.
However a close analysis will show it up
as one of the 55 classic troubles. Some
symptoms might seem to bridge two or
more troubles. In those cases try to follow
service instructions on each of the indi-
cated troubles one by one.

Every single trouble in the gallery is ap-
plicable to color TV. All the troubles ex-
cept the family of color troubles will

appear in black-and-white TV’s. From a

troubleshooting point of view a color TV

is almost exactly like a monochrome TV, |

except more so. |
Should you complete this book’s service




' %ne sigﬁgcﬁ paih %;aeksre zhe 803 ‘and picture are
separated from one ‘another.’ Test the RF AMPLI. .~ =~
FIER, MIXER-OSCILLATOR,. iE’ “tubes, ~VIDEO S A
DETECTOR {see Chaptez 10). Fmally%, ttg the,= 525
AUDIO OUTPUT (see Chapler 13) =
b) RASTER—SOUND OK: The area of poss;bie
i ir@za;’%;z;ﬁ@..‘xs.ww the signal path after the sound has
& been taken off. Test the VIDEC AMPLIFIERS '(seé'?’"‘
Ch{zpier 9), the PICTURE" TURE (see- Chapte&“ 12). R
@d i%as AGC {sE@ Cha;ﬁe? ﬁ) L E Rt 10

INTRAST: The maln aﬁeﬁﬁér here is the
VIDEQ GEETPH'E tube {see Chapier 8). Next in order
“test the PICTURE TUBE {(see Chapter 12), the
VIDEC DETECTOR, the VIDEO IF'S. the AGC (see
- Chapter 3), the RF AMPLIFIER and %&ER&?&C&
LATOR (see Chapler 10).

- TO0 MUCH CONTRAST: Usucally caused by ;
troubles in the AGC, Next in line, the VIDEO IF'S-

could be at fault. On gare eccasions a VIDED
- DETECTOR or the ¥§Q£O ﬁN?LEFIEES may cquse
‘the trouble. '

.
3
o

gﬁgﬁ;ﬁ? PICTURE: Almost mvaﬁ@biy this trouble
. is' caused by the VIDEO DETECTCR or VIDEO
AMPLIFIERS (see Chapter 8). This trouble is easily
confused with TUNABLE GHOST condition, so
analyze camfaﬂy,

v




NEGATIVE PICTURE, at left: The blacks can go white and the whites go black from momy sources. The

commonest type is the weak PICTURE TUBE (see Chapter 12). Next try the VIDEO DETECTOR and VIDEO

" AMPLIFIER (see Chapter 9). The AGC is a good suspect, then try the Video IF'S, RF AMPLIFIER, MIXER-
OSCILLATOR. Lastly, a sirong outside interference can turn the picture inside out but the trouble will be
accompanied by herringbone strives. GHOSTS, at right, come in two strains: tunable and nontunable.
When the fine tuner has no effect, check the ANTENNA SYSTEM (see Chapter 4)., When the tequble is

tunable, test the VIDEO IF'S, the MIXER-OSCILLATOR, the RF AMPLIFIER, the VIDEO DETECTOR ({(see

Chapter 10), the VIDEO AMPLIFIER and the AGC (see Chapter 8).

SNOW: Snow is static that you see. It's caused
by weak signal. Distant siations tend to. have
more snow than close ones. When snow becomes a
serious problem., number one suspect is the RE
AMPLIFIER. ¥ that doesn’t solve the problem,
then test the MIXER-OSCILLATOR, the VIDEO IF'S
{see Chapter 10}, ond the AGC (see Chapter 8l

R T35

HORIZONTAL LINES: When the horizontal hold
‘conirol won't restore the picture try the HORIZON-
TAL OSCILLATOR tube, the HORIZONTAL PHASE
DETECTOR, the HORIZONTAL FREQUENCY ond
PHASE adjustments. Next. try the SYNC tubes
(see Chapter 8). ) |
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TOP AND BOTTOM SHRINK, at left: A variation of the NO VERTI

the same tubes and try adjusting the VERTICAL LINEARITY and HEIGHT controls. THE BENDS., at right:
variations ‘of this t¥pe can be a slight Pulling of the picture at the fop to a severe “S” curve. Check

e,

NO VERTICAL SWEEP: When.
the vertical oscillator quits,
this symptom is exhibited. The
prime suspects are the VERT-
ICAL OSCILLATOR and VERT-
ICAL OUTPUT itubes (see :
Chapter-8). A, o

the trouble is labeled, and then as‘a result
the defective component is pinpointed and
replaced. i e e e

The 11 brightness troubles are found in
variations of seven contrast symptom
photographs. o

The 11 Syn;cf;“‘;;'rrg&sbieé; ok

The familiar motion picture film slipping
is identical to the loss of vertical sync on
your TV screen. Horizontal sync however
has no picture film counterpart. It is an ex-
clusive TV trouble. There are 11 separate

-

‘the HORIZONTAL OUTPUT tube, the HORIZONTAL OSCILLATOR (see Chapter 7), the SYNC and HORI-
ZONTAL PHASE DETECTOR (see Chapter 8), the AGC, the VIDEO AMPLIFIER, the VIDEO IF'S and the

TV synchronization problems exemplified
in the 11 symptom photos. There are many
variations of these troubles, but with the
_proper manipulation of the vertical and
horizontal hold controls you can make a
correct diagnosis and then go forward to
the indicated circuits. All you require is

a little patience.

The 10 Color Troubles _*
While a separate book could be written

on color-only troubles, at least 90 percent

of these troubles can be quickly repaired

13

CAL SWEEP (see below, this page). Test

a3
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VERTICAL LINERHITY: Pointy heads
t‘md siu%by legs mdzcaie the SfEBTICAI. =5
LINEARITY. ané HEIGHT -controls re-

’quzﬁe ud)usimems. 1t they won ‘t respond,
fry © new. VERTICAL OUTPUT tube.

Lasily, try @ new VERTICAL OSCILLA-
TOR (see Chapter 8), and a new HORI-
ZG?@TAL JDUT??HT tube (see. Chupter ?) '

VERTICALR 5 ?ﬁ FOLDOVER: Pointy
heuds and lang legs with a whitish haze

at the Tﬁo'itom ¢f the screen indicates a
%assy VERTICAL ©UTPUT  tube  {see
Chcxpier 8). I thal doesn’t help, ry «
new HORIZON’E’AL QUTPUT tube {sea
Chaptax 7). Lastly, try the VERTICAL
!ﬁf and HEIGHT commi&

EB"‘E@&Z, ROLIz iiﬁa’%:zem~ ‘ﬁze V}SETICA’“
HOLD control wont stop xollmg. try the
VERTICAL OSCILLATOR and SYNC

"mbés;fihan trv the VERTICAL Oiﬁ‘?U‘f

tube {sze Chapiez 8h




VERTICAL ROLL with HORIZONTAL LINES: This
- is the complete loss of lock-in power, Test all tubes
S that have SYNC in their name. Then test the VERT-
. ICAL OSCILLATOR ond HOEIZQNTRL QSCILLA,«
& TOR (see Chapier 3)

%
¢
&

PURITY: When the black-and-white
- picture has sploiches of color tinting,
especially in the sides or comers,
‘the purity is off. Follow the purity ad-
 jusiment procedure in Chapter 14.

s CNRGRNE S B BN e AR 8

~ the trouble is also easy as long as you're
not color blind, The actual color troubles
break down into two categories of seven

justment: troubles. While the seven are

setup troubles can only be accomphshec%

turn break down into. H_ easy admsﬁments

wﬁh just a %meﬁng The zéemiﬁcatmn of
- and 12 ticklish ones. Fortunately the 11

breakdown troubles and three setup ad-  often.
dispatchied by normal tube changing, com-
ponent replacing, etc., measures, the three

by careful coordinated ad;gustmg of 23
controls. These are well known as the con~

fusing convergence adjustments. They in ence - betweeﬁ iha;,

 TINTED SCREEN: When the entire screen is tinted

pink or green or blue, instead of black and white,
your gray scale tracking is off. Follow the gray(
scale tracking maceéme m Chapter 14. ~

Fa

S

easy ones are needed in the great majority
of Tepairs, while the 12 tough ones. not S0

The 5 %@ﬁﬁé ﬁma%%m

Sound  troubles can only be descnbeé"* 2
verbally except when the sound gets into
the picture; as shown in the phot@ page 17.
It is important that you discern the differ-
1 ﬁve tmubles h@wever

Lo .
30




'NO.COLOR SYNC: The picture locks perfectly,
-_but the color either appears as stationary hori-

zontal bars, or sl ering fainbow wWaves

from lop to ﬁoticmk @i the screen. Check the

ﬂ?iﬁ? and 3.58 MC QSCILLATOR (see

riy

TEE L ARy
. E v

CONVERGENCE: 1 there is tolor fring-
ing around objects, especiclly I sup- ~ —
posedly black-ané—wh:te piciuzes. ,Y@ux gy el

need a convergence- setup. {;“sée {Z«hﬁ@ s A e

iﬁg 1@0} . . e S . A,»w Y 8

ﬂﬁEﬁC’mm‘. TUBE OSCILLATOR. BURST

SCR”EH ALL ONE COLOR: %ﬁa the
screen goes e’ﬁher all red, all green oz
all blue and siays that way, test the
R-Y, G-Y oz BY mééuki’*cr, Wkhen it is
red, the R-Y tube is mdacaiéé ‘etc. ‘?hea
try a&msimg the screen’ cammls (See

Qhapi 5 5
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;- LOSS OF ONE. Cﬁi@ﬁ* ii you !ose ohe i .
::oEor, the other iwo dominate; For in-
stanece, if green siops appearing, the pic-
ture becomeg reds blue and purple. Un-
fortunately  the trouble is usually the
PICTURE TUBE {see -Chapter i2). A -
second cause could be R-Y, G-"z", Qr B-_Y ;

SRSy S | yvmo&uiﬂiox. iﬁee Chapter 15.)
- NO GREEN BEAM
: ” SR, | TR ‘J&’@*“% byt S WISAS o T TR e kT, K‘"-}-/»N-‘W&}s .
sﬁ,« - L 3

, ~ SOUND BARS: The only one of the sound
sympioms you can see is when the
- sound geis into the picture. Test the
VERTICAL QUTPUT (see Chapter 8) and 8
3 AUDIO OUTPUT tubses (see Chaptez 11).

920EC Beai: When this herringbone pai-
e . tern uppears on the screen and can’t be
. finetuned oul, try new VIDEQ IF'S, 8F
i, AMPLIFIER, MIXER-OSCILLATOR (see
- -Chapter 10), the ANTENNA SYSTEM
2 - {see Chapter 4). The 3.58 MC OSCILLA-
v TOR and BEACTANCE TUBE OSCILLA-
A TOR (see Chapter 15), and the AUDIO
B - DETECTOR (see Chopiler 11k

TR TR g TR

b i et RN

“since there are a number of scund circuits
each causmg; its own strain of trouble. -

The 4 Dead Set Troubles dots

Even a dead set isdead in a few diﬁerént
1ways ‘These troubles (see chapter 6) all
come from the- power supply being map-—;__
| erat&ve f{}r same reason or an@thea‘ or :

a1 i o




"?lP?’facﬁcc;Riy every TV sel whether black-and-white or kmiog,

HERE is hardly a TV ever made that
& doesn’t have a tube location guide im-
planted somewhere in the cabinet or chas-

sis. These tube location guides provide all

the service information to repair at least
eight out of ten TV problems.

A professional repairman, after making
his diagnosis automatically takes a look at
the tube location guide. Of course, the
symptom has indicated to him which cir-
cuits are under suspicion, but he can’t pos-

sibly know the actual number of every

tube, where on the chassis the tubes are,

the direction of the tube’s keyway, where
all the adjustments are, the fuse size and
location and the heater circuit information -

to the other. Let's travel the route of a

has « lube location g:n;ide planted in it

¥ e

Here’s how to add a touch of épmféssii@ﬁaﬁﬂm

on many hundreds of makes and models.
The tube location guide provides all this

and more at a glance. However the tube

location guide can only make sense if you

have an inkling of what it is showing. It
actually is a block diagram of the TV. This

is not a detailed map of the “.TV:“hkezé a

schematic is, it's more like ‘a street guide
showing important landmarks.

~ It’s not necessary during qui*k checﬁmm T
pairs to understand the TV commponent by

component. It is useful though to ‘be fa-

miliar with the route of the TV signal ",,"S‘”’%‘fj

it winds its way from one end of the TV

typical TV quickly. - =

N




 of every tube.

~ Entrances

In order for the TV to work, two forms

of electricity must enter it. One is the TV

signal from the transmitter. The second is
the 60 cycle, 117 volt house circuit.

The TV signal, a carrier wave containing
the picture color, sound and lock-in signals
is intercepted in the air by the antenna,

~ funneled down the lead-in wire into the
 tuner. It passes through the two tuner
 stages the RF AMPLIFIER and MIXER-
"~ OSCILLATOR. Then
~ through the VIDEO IF strip into the DE-
- TECTOR. At the detector the picture is
extracted and sent to the VIDEO AMPLI-
' FIER, then on to the PICTURE ] TUBE; the
 color is taken out and sent to the BAND-
PASS AMPLIFIER, and on to the PIC-
TURE TUBE; the sound is sen

it is transferred

to the
AUDIO IF and on to the SPEAKER and
the lock-in signals are sent to the SY NC
SEPARATOR. From the separator the

vertical lock-in and horizontal lock-in are

sent on their separate ways to the vertical

and horizontal oscillators. Meanwhile the

117 volt house current is coming in the line

cord into the power supply. There it is
divided into two segments and is sent to
the LOW VOLTAGE RECTIFIER and the

HEATER STRING. From the rectifier the

electric power is sent to the plates of all
the tubes. The heater string lights up the
tubes. | ~ |

Actual Guides a g
At its best a tube location guide will
provide this information. 1—The location

| , 2—The number of every
~ tube. 3—The circuit job each tube and tube

hl

MINATION/ @ o/

A CRT G
G GAIN * - “gyag

section does. 4—The keyway location of
every tube. 5—The location of every hand
adjustment. 6—The shape of the adjust-
ment tool needed (screwdriver, Phillips
head driver, hex head, ete.). 7—Fuse sizes

and locations. 8—On series wired TV’s a
schematic of the heater string. 9—The

model and chassis number of the TV.
At its worst a tube location guide will
simply show tube locations and numbers.
Fortunately, later TV's are providing more
and more information. At any rate you
need it during a repair. Ee
A typical speedy repair by a home
handyman follows this pattern. You turn

on the TV for an evening’s viewing. In-

stead of a picture the screen exhibits whirl-

ing, rolling lines. You try the horizontal

and vertical hold controls to no avail.
A picture of the trouble is found in
Chapter 1 under VERTICAL ROLL and

HORIZONTAL LINES. The remedy is in-

dicated. Test all SYNC tubes. |

You look on the tube location guide. |
There are two tubes with sync in their
names. You pull those two tubes. One tests

shorted. You purchase it. N
During the new tube installation you

look at the tube location guide. There is a

space on the suspect tube’s perimeter at

3 o’clock. That is the keyway location. You

install the tube being careful to place the

small tube pins so the space is at 3 o’clock.
In the tube slides. The picture returns in
fine fettle. |

More §§‘§@§°mé§§€m :

While ‘-Iﬂam forced to maintain a librarfy}A
containing complete service information on
every TV ever made, to conduct my TV

o e @e
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In the miniature type of tubes iﬁé keyway iakes
‘the form of a space. Count ping from the left.

In the octal type tubes the pins are - eqguidis-
tant and the keyway is always a plastic center.

The plastic keyw@ can snap off. Insert tube

N ~carefully to avoid pulting pins in wrong holes.

: %@“’?‘% B

g St

80 CY

. HOUSE CURRENT

To function properly, all TV seis need a good
antenna input and a good electrie power input - -

One of the pins can break off making « ialse |
keyway. Incorrect insertion can couse damage. -

?‘Y i
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Basically TV's are all alike. Color sets are
just black-and-white sets, plus the color circuit.

0SsC.

o .’
07
€

— | HASSI
0SC. MIXER // o CHRE
5U8 Z

———— e -

FILAMENT CURRENT

_ PLATES OF TUBES

v—3{ VOLTAGE |
IRECTIFIER]

—~—PATH
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ey | 7 3 0CLOCK —.

, / / f,,/ v
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Electric power input splits in two. The first | »S‘{? ZCM??E k 1

powers the piates; the other lighis the tubes.

AV
§ 3CB6 i;

By considering the tube perimeter clockwise it

& is possible to judge where tube’s keyway les. 7 SYHC. INv.
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~ #epair business, you only need information
~on your TV. o i

Yt

2 e
e

TR

You can ebiain your TV set's

B &

. Most of the time the tube location in-

#ormation will suffice. However, should you
‘want all available information, it’s easy to

get, and valuable to have. e st
- Further information eontained in the
service folder of your TV ape 1—Take
‘apart-.and put together instructions step by

. step. 2—List of servicing tips peculiar to

X B

| Jetailed -schematic. 4—Pic-
tures of all angles of the chassis and cabi~
net, labeling each part. 5—Complete parts

list and suitable replacements. §—Two tube
-locations are frem

MORS &I the top and one from the
bottom. 7—Detailed tuner, IF. horizontal

phase, - AGC, color setup and alignment.

instructions, step by step. Plus other things,
- How can you get this _information?

Sometimes if's contgined with the operat-
ing instructions when you buy the TV,
. Another approach is to write to the manu-
- facturer of your TV giving him exact model

. number. Last T |
electronic supply house either inyour area

complete 533’§¢§f‘_3§§1é@? a@é&dg a good job aéifméixgiéxmﬁ’ce
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_SERVICE HISTORY CARD |

DATE |  TROUBLE

. PARTS ~

613-66 |- Mo Color »-A#QQ“ﬁdpdss'Amb-séX? ==
7 166 Nﬁ Brightness | Hor, Out—6JR6
_ (called TV Man) | H. V. Rect.—3A%3 +

8- 4-66 | No Brightness | H.v. Rect.—6BK4

AN o A

M g v
SO R za%&%%ﬂ%&%ﬂm LR G T

1t's @ good idea te keep a 'service history card.
It will actually help you repair your felevision. -

or by mail order.
_There is one other bit of

pairs.

91666 |  No Color | Adiusted Color Killer

3stly you can order it from any

tion that you ean provide yourself. This is -
a service history of your TV. Keep a card

" curred, the remedy and your gost of 3
This ean be valuable to-you.
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&N THE LAST few years, with the gen- =~
§ eral overall increase 1 TV transmitter . S
power, and the expansion of color and UHF -
‘programming the public has been going
into faney TV antenna rigs. It's not un-
common to find TW’s-that can pull a chan-
nel for every number on the dial plus three . .
or four UHF stations. = RN
~If you look on roofs youwll find high,” —
multielement, motorized, guyed down an- e
tenna systems. Every so often you CRYCEER 7 b b
the antenna lumber around from direction
¢ & © | todirectionas the set owner changes chan- .
o - oyiYYE  nels D e ,
- prove your channel grabbing ability? Al
it takes, is a little briefing on antennas,
purchasing the right antenna system @nd- ool
~ getting it installed. Let's go through how= == =
you can get, or be sure you have, the best =~

= g e
R e “ e

IR | T s
o 1% X i ' i
. $
: ’ : ! "y
Wl g oy

3 - Courjesy of Jerrold Corp. o
' Here and at top are two super type antennas. They
jgom othex companies pull excellent TV, antenna.

5

£
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One of the considerations of good color recei:e r
tion is a wider diameter for antenna elements.

PLASTIC
TERMINAL
BLOCK

f 74 Ve
7

LEAD-IN
WIRE

- —————WAVE LENGTH—— -

A dipole or driven element is nothing more than
two equal metal sticks mounted on an insulator.

INCOMING
. SIGNAL

, RONT L&
emscroa |

DIPOLE g
© Faae
VIEW

‘REFLﬁéTéﬁ'f ‘REAR‘

All the elements in the antenna stand broadside
in a horizontal plane to the ingoming TV signal.

An'l'emw Pieces : :
All the antenn&s on the market E@ok

tors. In order for your antenna to pull all
channels, and respond well to color at the
same time, certain requirements are de-
manded of the elements.

DIPOLES: A dipole is two metal sticks
that are physically held together by a

plastic terminal block that insulates each

arm from the other. The lead-in wire is

attached to each of the elements on the

ends where the metal touches the insulator.
The dipole is cut at a particular half wave
length and is the live or driven element of
the antenna. The energy it absorbs is sent
directly to the TV set.

Each station is assigned a certain wave

length to transmit at. The wave length is

o e e i o e s 25.0
S e e i s ST 21.0
R SR R R e s e 17.5
L SRR s o3
: 75 B R I I S RS A ]4.]
Poacagn  oag 13.3
. l 2 N W e R - .

__1/2" DIAMETER
1/4" DIAMETER

BLACK & WHITE
TYPE ANTENNA

COLOR TYPE ANTENNA

ANTENNA LENGTH CHART

| CHANNELS - V2" WAVE LENGTH INCHES
CORRECTED FOR END EFFECT

VHF $OW BAND

Sy RN e RO S T 97.2
B ik e AT 88
i~ S 80"
B ol i N e me 70
g = ol 65.2
VHF HIGH BAND

o S G 31.2
s R R A e 30.2
o e P e % 29:2
][ & R A e 28.4
I e T e 27.6
e e S 26.¢
s e 26

UHF BAND FULL WAVE LENGTH INCHES
- Representative Group

Antenn length chart shows actual length to cut
elements. Note: UHF lengths show a full wave.

‘the actual length in inches of the carrier

wave-~that flies invisibly through the air.

somewhat the same. They are made up of ‘The higher the channel the shorter the

specially sized dipoles, reflectors and direc~

nels a few inches each.
A piece of metal cut 54 inches will absorb

~some of channel 13’s transmitted energy. It

has also been found that if you cut a piece

of metal 27 inches or a half wave length,
it too will intercept signal from 13. Not

quite as strong as the full size but enough

- to be practical. Since the smaller sizes are

easier to handle you’ll find most antennas
cut for a half wave length. The cut metal
is in reality a complete tuned circuit. The
size tunes it.

COLOR RESPONSE: When you have
only black-and-white reception to contend
with, an antenna could have either a broad

 or narrow frequency response. A TV chan-

25

wave length. Channel 2 is 200.2 inches,
~ channel 13 is 54 inches and the UHF chan-
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: .ﬁs this xrﬁamﬂy, of LPV's increase in size they
tncrease- in- mileage pickup: from 60 miles, ilop
left, to .90 miles, above, to 15¢ miles, at left,

At top. opposite page, is another antenna that
exemplifies high gain band  pinpoint directivity.

=

 Besides & goo 'qfx”xténaiu%; the a&d@ﬁé& ‘of RF stages
with booster, at right, makes gain even greater.

s

" nel is 6 megacycles wide. ‘As long as an ~~ dncreases the gain and makes’ the ‘antenna
antenna respondsto & narrow portion of mGre‘directibnal since signal can-only come
~ the 6 megacycles it is satisfactory for black  in through the front entrance and not the
~ and white. However the antenna must re- rear. | s _ |
spond broadly to ‘all six megacycles in DIRECTORS: - A director looks like a
order for good color zeception. To accom-  dipole but is another parasitic element. It's
plish this an antenna ‘stick-must have a~ cut a bit shorter than the dipole and is
thicker diameter. Not muech.~An extra ° usually placed in: front of the dipole. The
quarter of an inclr will-do, but for color it -director as the name implies sharpens even
must be there. .~ g e "~ imore the directivity of the antenna by
: REFIGECTOR;S: A teflector ictﬁks lik§ a  adding front gain. ~

ipole but is a parasitic gather than a sy e
element. The lead-in wire is not attached All-Channel Antennas
to it and there is no insulator on it. Its . To pull every color channel around the
cut a bit longer thare the dipole. It absorbs ~ dial ideally, you should have twelve sepa-
signal strength from the air, then radiates ° rate aniennas each containing a wide band
the signal back to the dipole. It is usually dipole, reflector and director. :
placed behind the dipole and blocks off any  ~ ~ In effect that's what these large multi-

signal that tries to come in the rear en- element TV antennas are, a separate an-
tramce. . o ' tenna for each channel all hooked together.

The addition of the reflector to the dipole There are many types but four of them
26
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Courtesy of Jerrold Cor

Couxtesy of II-‘D Electromc&

whis U apa pOptﬂarIy used The types come in f&m« |

- ilies. For instance there are 50 milers, 75
~milers, 100 milers, 125 . V
“ larger the dlstance you desire to pull, the

-~ larger and more expensive the antenng rig"?'f'

-  becomes.
The JERROLD PARALOGS: Thxs is a
@slor designed antenna
o pr1nc1ple of providing a driven element for
» ~ every channel or for every group of chan-

the
and reinforce each other. This produces
great gam ang’ good dlrectlw.ty “One feaw
ture are those round: imsulators ‘that are

made extra heavy—duty and shaped-so. xam Cag
won’t collect on :them  thereby gwmg, - d
S - more gam

longer trouble-free performance, V,
The CHANNEL - MASTER jTCROSS»--

FIRES: This family of antennas uses a few .
Iess driven elements and balances the sys=

ma%ch the antenna

- From my experience they all work fin
like - asking who ‘is prettier, a _
blonde, a begutlful redhead or a autlfué
: brunette‘? |

milers, etc. The

that works on the

" tem out with more reflectors and directors.

‘The Channel Master engineers dubbed the

- operating principle as Proportional Energy
 Absorption. This means that every effort
~ has been ‘made to absorb each channel on

‘an equal power basis. The antenna does not
respond to any one channel better or worse

~ than the others. = e
~ The WINEGARD COLORTRONS ‘Ti*'hls
S antenna uses. only two driven elements
 with all of the rest being directors. Theo-
~ retically a half wave director absorbs four
~ times as much energy as a half wave driven
‘,elemeyn% %at s why they use all the direc-
" tors, one for eéach channel or group of
" channels; Thxs pmduces fine gam and

d1rect1v1ty :
The. Coiomron &ls& takes great pams to
to the Tead-in wire.
,171'1115 ‘avoidance of nnpedance nrusmatch

= saves signal. -

The JFD LPV’S' The mmals mdlcate the
og va,emodlc Cellular Principle. That is it

_uses no. parasitic elements, only driven
. elements, one for each channel and bent

forward so the signal can be absorbed on

- the ends of the elements. Fhis end-fire

~ pickup is an @ld ‘tried and true principle
_and adds the sign
> great gain and diréchwty

nal %ogethe,r producmg

Which is. th@ best of thesa ani:ennas‘?
It S

Lne mnr’tant th

conventionally placed

‘placed . driven elements like the LPV, a

'w;provem pr1nc1p1e is being used to boost
pmkup and broaden pickup response many,;;i

;many times over ordinary antennas.

In order for you to get best TV reception
Nﬁor color and be
signal area for additiénal channels, you 1

“need one of these powerful all ghaxmei ans
nels. A few directors are added here and = i

a,-All the driven elements add togetheﬁ*;,}; ng %?ﬁ & @ ded &ﬁgﬁﬁﬁ%@ng

ennas or one hke them,

. The" “*antenna is' not the @nly Item avaxl«

”;-‘iable to increase gain. There are- many types
of electrome signal

boosters that can be
the antenna that wﬂl produce

SIGNAL IOOST’ERS The best place to

install & signal booster is right on the an-
tenna and run the lead-in wire from  the

27

ifig is thab the antennas =
“have fine gain, and exceptmnal directivity.
. Whether it is due to many driven elements
- and a few directors
- like the paralog, balanced number-of di-.
‘rectors and driven elements like the Cross~"
fire, many directors and.few driven ‘ele- _
‘ments like the . Colortron, or -end-fire-

be able to reach out of-your

)
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Since . the advent . of “eolor, fﬁémﬁai
riorm better than twin 1_3;9;,5@ wire: .
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¥ . ‘booster, and not a rotor, is a waste.Jven

E

. ROTORS: The word rotor was coined

~ from motor and rotation. That's what it
~ does to the antenna and that’s all. A popu-
lar misconception is that the motorized an-
~ tenna performs some kind -of signal gain
“job.© A}l it does is gotate your an tenna so
_ you can aim bull’s-eye at a station. If all -
- your channels are coming from one direc=
tion yeu don’t even meed a rotor. A fixed .
antenna does the job. Saras,

superdirectional antennas and 2 signal

' if your original intentions were to pull a

2  special channel you’ll find that simply ro-

i L When installing a ’§;1§éfaﬁtéﬁn&, “don't _skimp on
-~ the . chimney stfaps. Instead o

R r

- Frem -

~neous interference or weakening of the

o it is'subject to all kinds of sfatic and other

* weakening influences. ~

. The best type of beoster to install is one

-~ that matches your -ant xnna. The.matching
. characteristic of impedance is usually 300
. - ohms for most antennas and about 72 chms
. for the rest. Find out what the impedance

- eof your antenna 1s and get the correct
- . booster. If you get the wrong ‘one, a large
percentage of gain is “Jost defeatimg the
. purpose of the good antenna.
- -Boosters come in tui

. models. The tube or nuvistor “type is the
- old reliable and works well. It-is stable and

- Transistor boosters have more gain than
tube types but the omes I've seen can’t
handle large amounts of signal. They have
the tendency to overload. Transistor types
are not advised if there are local stations.

They functien best in a fringe area where
all reception is Renk o e

ioAlere, AT ey
! . There.are many good antenna moters 6n

two, use four.

be or transistor

~ can pass ‘large amounts of signal as well
~ as small amounts. It’s not quite as power-
. ful as the transistor type but is more stable:.

tating your antenna will pull all kinds of

reception. you didn’t know existed out

be: 7

 the market. The Alliance Tenna Rotor, the

] i FD Rotator and the Channel Master Rotor
B  are old favorites. They come in good, de-" .
| luxe and super-deluxe models. Each step-

" up gives you a heavier duty motor and a
fancier, easier to work. control box, Basi-

though. They aim your antenna at the sta-
tion. This is almost mandatory for color TV.
LEAD-IN WIRE: With the wide accept-

M ance of color, changes in lead~in philosophy

are taking place. The lead-in question has -
always been, t _ .
Coaxial cable has an impedance of 72

 ohms. It's heavy duty and well insulated
. from the weather. It ear

: - be waterproofed
' with silicon grease at the commections. It
is almost interference proof. However, it's

hard to work with and expensive. R e

~ proofed and picks up interference. How-
ever, it's easy to w
expensive. gl

““For black-and-white TV rec

e ['V reception twin
" lead is usually satisfactory, but for color
- TV complications arise. That’s why coaxial
~ cable is coming back inte its own for color. - =
TV antenna installations.

 eoax. It will produce better color and the
wire will last many times longer for the
- extra price. The only p: oblem is the tuner
inpu&Mos&.TV’g;havé-@O*@hm input at the
 set’s antenna terminals, although some of-
 the mewer color sets provide a 75 obm
_ terminal, too. Should there be enly 300 ohm
input you'll need a small matching trans-
former on the back of the set. It's & little .
" extra trouble but it will be worth the effort.

Yowll get years of better color TV per-
~£ormaij;ce, B e s e

29

cally they: perform only one-function

en, twin lead or coax? 2

However, to install ;éﬁ}e of the reaﬁy

 Twin lead has an impedance of 300 ohms e
- It’s light weight and not well insulated =~ |

ork with and it is in-

" Fot a new color installation I'd-advise '
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‘Poos - reception | om your
~ television causes blurring
_and feking in the picture: |

~ may sause Joss of color. RN

s

' Whiat to do to get rid of ghosts and snow, and how to

~* restore color on the screen when the antenna is at fault ~

L D b B e

your safety is absolutely your first con~

~ sideration. Roof top work should only be
performed by people who have experience
with a ladder. There are two dangers on a
roof and people-who climb “roofs should

be aware of them: falling and electrical

wiring. I hope I made my point, Now let’s

go into th

ble to. -~

i

> ailments anfennas are

‘suscepti-

SRR

X =

A TV anienna can cause SNOW, ghosts,

‘overloading; flashing, loss of fine detail and

partial-er zomplete lo

ss of color. Unfortu-

nately each one of these troubles can also . s
 be caused by a problem in the TV set:tco. -~ ~In the TV signal there is the picture,

The first troubleshooting step is the answer
to the question, “Is the trouble origin

in the antenna or the TV?* |
° - You must dsolate the

.

ting

5 Oﬁenamg : system

The quick test is-easy. Take a set of rabbit e

ears and attach it to the ;
outdoor antenna. Then-examine the pic-
ture again. Has the trouble disappeared? . -
Are you now getting normal rabbit: ears

reception for your area? 1f so, the antenna. .-
is isolated as the trouble:source. Or, is the
trouble still just as apparent as before? If
so, the TV is at fault. '
Once you have decided the antenna sys-

tem needs work, you

30

begin. How does the

R o et Ay E i

antennasystem _break down? Let's go
through the wazious parts and see what

- catastrophes may befall them.
" Lead-In Wire

~ The lead-in wire runs from two connec-
tions ak the antenna, down the mast, over
) wn the wall, through a hole in
the wall to your TV set, maybe passing
through a basement. The wire can become
disconnected, loose, waterlogged, touched
by - metal, frayed or broken. The wire is
supposed to be carrying the TV signal
along its entire length. - - ° '

"sound, lock-in signals-and color. A defec-

tive wire can cause loss of one or more of

~ these passengers. =
~ ~_ While a good blanket- approach is to

4 - simply-pull out the old wire and install a
TV instead of the “eomplete new length, you can also deter-
‘mine the problem with the wire and

&;ezﬁedy it -

e DISCONNEC’“I‘ED:Q V:Whenl the wire dis-

connects from one of its terminals some of
the signal is lost. If the disconnection leaves
the wire a short distance from where it’s
supposed to be, some of the signal will
bridge the gap. At any rate a disconnection

can put snow in the picture, or show a good

£

s e DB v smibaten o Ay o ¥
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 picture but knock out the sound or the

. side and bottom as your first service move.
~ _LOOSE: Throughout its entire length
~_the lead-in should be snug. However, as

happens the wire will flap in the wind. The
TV picture becomes erratic. The picture
5 will flash, flop over or have color fading in
~and out. These annoyances will ocour ac-

most common maintenance reasons fer poor zecepfion is wire that becomes loase,

g

~ color, or cause the picture to roll. Discon-
- mection is the commonest form of lead-in
“#+ . failure. Check the connections both top

- the years pass the wire loosens. When this  an‘impedance bump develops at that point.

- eording to the degree of looseness.” As a
= remedy snug down any loose sections of \

‘ S shows up as loss of fine detail and
~color intensity on the screen. . i

' These are eHecis -your =~
“television will - show

§ in becomes defective:

§ top right; loss of de-
& tail. bottom left; and
 flashing, bettom right.

lead is installed, great care is taken to stand
it off fram any metal, such as rain gutters,
drain pipes and even the TV mast. If you -

have a coaxial cable instead of twin lead

you can forget about this trouble. The coax.
is immune toit.

However, when twin lead touches metal
An impedance bump blocks off TV signal

just as dirt will in a pipe. The bump also
bounces the:sifgna%}{a‘ack up the wire. These

standing waves cancel out some of the sig- e

nal and also cause other signals to enter.
the TV at the wrong time. The trouble

loss of :

31

ghosts, top left; snow, S

‘broken or shorted.
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if the signal booster
‘on your 1V sel goes |
- bad, it can cause one §

of these four picture
sympioms: snow, i top
left: rolling, at top
right: hum bar, botiom
left: and an overlcad,
which warps pictures.

If stando#f insulaior breaks off it cam cause much
distortion. Check ‘omd replace broken insuiaiors.

Aim your television antenna in the direction of =
the transmitling siotion for the best -reception.

If you are using twin lead inspect the

wire periodically to be sure it’'s not near

" metal. New insulators should be used to

stand off any areas that do touch metal.

FRAYED OR BROKEN WIRE: This
trouble usually cannot be detected visually
and so becomes difficult to pin down. You

~can diagnose it, but finding the actual fray
~or break can be tricky. The trouble can
produce snow, ﬁickerlffg, ghosts, loss of
color, ete. Shakmg the wire will s{}metunes |

accentuate the trouble.
When you suspect a fray or break the

best approach is to Sxmpiy replace the en-

tire length of lead-in wire. If the wire is
over a year old this is the smartest move.

~ Should the wire be fairly new or if you just
3 want the satisfactlon of ﬁndmg the acmalﬁ,i,ﬂ

trouble spot, here is how at can be done o
You'll need an ohmmeter. Disconneet -
the wire at the TV antenna terminals.
Twist the two ends together to cause a:- .
short. Then working toward the antenna, =
pierce the insulation with the meter probes
and take a reading. With the probes still
attached shake ‘the wire. As long as the
meter reads short you haven’t reache& the
break. As soon as it reads open ar the.
needle acts erratic you have just passed the &
break. It hes between that reading spot and-. s
the last one. Zero in on it.from there: ﬁfhen |
you can replace the bad section of wire. -
STANDOFF INSULATORS: These
items break or come loose. It is usuaﬂy ob-"

oy

- vious when this happens and a visual in- :
;SPGCUOH 0¥ each one reveais the faulty one. ~ = =
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To avoid irouble in v mcepﬁm; make i:x close
,pmis, = .

firece

check and replace any worn oul anies

The defective standoff can cause the lead-
e ~ in to be loose, break or touch metal. Re-
=" _ .. place any standoffs that are not wearing
B well. They cost a few pennies each.
= The Actual Antenna |
~ The antenna head goes bad when the
- elements fall off, get bent, touch each other,
=== - or bolts get loose and eause the head to
~ - swing in a wrong direction, This causes all
~ ° °  antenna type symptoms of snow, ghosts,
" - ~loss of color, etc. A visual inspection will -
o - reveal most defects. .- e e
ol I yow look skyward and see a worn out
=7 . antenna, should you repair or replace?
0 == That depends on how long it’s been there

i | %@iniéal type don’t éven‘, {ry repair m:g ltf
- Buy new heads, remove the old-and install
~the new. An inexpensive head that's beerx

 off anew :r?ep};aceméntiéégth exactly. At- - =

 ean run screws or bolts through them at

‘plastic spray can and put a coat on the -~ 7 - |

~ lead-in is attached.

 other. You probably would never notice =

_in hand testing the different locations on_ .
the roof, different angles and various - -
 heights. When this produces poor results.

expensive type antenna. ,

 exactly what to do it might be a good idea _

b s R e
T W
o i .
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up awhile will probably fall apart as you
handle it. If you have an expensive array,
the repair attempt might be’ worthwhile.
Especially if it’'s a weather-treated head.

These types have an anodizing on the ele~

ments that usually gives them a gold or - £
blue color. N i =

Bent elements

| , me ne%d@nly bé."straighteﬁed.‘
Broken elements need replacing. You need.

seme Y5 -inch aluminum tubing and a hack- -
saw. Bemove the old ek

wment and measure .

tach the new element. P
 If it’s a parasitic element such as a re-"
flector or director that needs replacing you

will. . They are attached direcily to the

crosshair and mast. If a driven element
needs replacing be sure you maintain the
same insulation between the elements.
Don’t shert out the spacing between the ~
elements on the insulated element holdex. ~
After you repair your antenna take &

=t
B
¥

e

antenna and the connections where the -

If you have a mctcrize&é;anieﬁﬁé yOur are ;*

constantly orienting your own antenna as= -
you aim it toward one station after an- "

direction reception changes. S nEEs

However, should you own a fixed an=- ..
tenna new construction that places you in: *
an electronic shadow shows up on yeéar
screen as ghosts, snow, loss of color, etc.
The only cure is to turn your antenna to a
new heading. = g, At

A simple type orientation is te loosen .-
the mount, rotate the antenna a few de- -
grees at a time and note the changes on
your screen. If you find a better heading -
lock the antenna in at the new angle. . °

When a drastic change has occurred due -

to @ new apartment building or the like,

yowll have to probe the roof for a new locg- -
tion and height. This is quite a job and ~
‘should be done by two men. One man omx .
the roof walking around with the antenna

3

you will probably have to go into a more

‘A final word on antenna repairs. BOﬁ’t
try to do more than you feel you should.
Antenna work requires steeplejack skills .

=

~_~ _and-whether it's an expensive job or not. . tocallan experienced man to do it, because
- IF the antenna is a straight dipole, or a  of the heights involved.* . - .

= g 3 43“ - ’/:..—' & “}ﬂ E e 7y 6,
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' It's easy to add UHF

A UHF converter can be installed on any television set in regular use today. no matter how old it is.

FEW YEARS AGO the FCC decided
L to do something about UHF. They de-
cided this valuable TV transmission space
was being wasted. Channels 14 through 83
were practically unused. Spotted here and

there in a few fringe areas were some.

small underfinanced stations, but that was
about all. Any new pioneers who did ven-
ture into the UHF business found sparse

pickings. There were hardly any sets out

in TV land that could receive their offer-
ings. |

~ The FCC took the situation by the horns
“and had a law passed making it a must for
manufacturers of all new TV’s after April,

1964, to be able to receive the UHF band.

. Things started happening. A few entrepre-

Sk L g
% - el
s W e TS <, 4 P
E = SO SRS <

channels to your old TV set

neurs opened up in the metropolitan areas.

They programmed sports events, adult

movies and other hard to resist fare. UHE

took off. -
Today TV service companies purchase

UHF converters and antennas by the case.
People do not want to miss out on thisextra

programming. ;
How can you add UHF to your TV? It’s
easy. You need a UHF converter, a UHF

antenna and another lead-in wire. if your w
TV is already UHF equipped, you don't

need the converter, just the new antenna
and lead-in. |

One point I'd like to make. Lots of T
sets have a UHF antenna terminal strip In E
the rear and sometimes a hole in the front
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'In @ great number of cases, especially ™ city
areas, a smail ring UHF antenna would work well.

An exira laaiufe is an AC plug found on the back
'g*i a converier. The TV line cord plugs imie it

with a cover saying UHF on it. This isnot a
UUHF tuner. There might be a factory tuner
available that will install in the hole and
attach to the terminal strip. You'll have
to purchase that special tuner and get it
installed somehow. Then your TV will be
UHF equipped. ‘ ‘

ONTCERSAL, CONVERTERS: As an

-alternative to the special factory tuner for
your TV, there are many universal con-
verters. From a convenience, financial and

- performance standpoint the universals are

better than the factory jobs most of the

 time. They are easier to install, cost less

dollar for dollar and perform better. Their

only drawback is they sit outside your TV

instead of inside. |

~ They look like a little table radio as they

~ sit on top of or alongside of your TV. The
converters come in four price ranges and

while they all work well, you get exactly

“twelve to forty dollars.

v =
T i G o _ -
iy bl = o e
“ ¥ ek Bp e

what you pay for. They vary from about.

There are mony forms of UHF indoor mienncis.?hé | |

decorative shapes, above, are half wave antennas.

In shape of a bowtie, this is actually a half /‘Wﬁ?é ,

conical antenna, made solid beiween the elemenis.

L T e O s et e N GBS e o S AT aam e : g
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The reflectors on UHF aniennas increase gain,

especially the type above with a corner shape.

The best one has extra stages of ampli-
fication, a pilot bulb, a fine tuner and an
AC plug in the back for the TV line cord
so you do not need to use two wall plugs.

Just plug in the TV to the converter, plug

the converter in the wall and both instru-
ments receive power. |

The installation of a converter to your
TV follows: 1—Attach your regular an-
tenna to the terminals on the converter
marked VHF ANTENNA. 2—Attach your
UHF antenna to the terminals on the con-
verter marked UHF ANTENNA. 3—At-
‘tach provided jumper wire from terminals
on the converter marked TV SET. 4—At-
‘tach other end of jumper wire to the an-
tenna terminals on your TV.
- With the converter off, your TV will
operate normally. With the converter on,
all the UHF stations are converted to chan-
" nel 5. Tune your TV for five and turn the
dial on the converter for the desired sta-
tions. It's that easy.

UHF. ANTENNAS: While many times
your regular antenna will pull the UHF

HE
~ stations in fairly well, a separate UHF
antenna pulls best.

" The simplest antenna is an indoor type,

T R s G S .

R

Courteny of JFD Electronics

 your regular antenna pulls UHF satisiactorily
the signal can be split in two with this gadget.

a metal ring eight inches in diameter. You
can purchase one or make one from a coat
hanger. It attaches directly to the UHF

antenna terminal either on the TV if your

tuner is built in, or on the back of the

universal converter box. To orient the an-

tenna move it up and down or rotate it.
For something more powerful than the

ring, there are various indoor antennas and

can be attached directly to the mast of your

. regular antenna. There will be no inter-

ference as long as each antenna has its

separate lead-in.

SPLITTERS: If you take your regular

outdoor antennas. The outdoor antenna

antenna and attach it to the UHF and find

it pulls satisfactorily you can dispense with

a separate UHEF antenna by means of a

VHF-UHF splitter. This is a simple gadget

that can split the signal in two. T
Once you get a splitter, run the antenna

into it. There is a pair of terminals for this
purpose. At the other end of the splitter

you'll find two other pairs of terminals.

One marked UHF the other VHF. Run a

" lead from each and attach them to their
respective terminals on the converter or-

TV. ®
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, The four general ways
- a TV dies and how to |
L bring it back to life

You can pull this rectifier tube

~out with your bare hands only

‘ when it is dead and tube is cold.
TV SET goes dead in four ways. One,
all the tubes won't light; two, the

tubes are lit but there is no picture or
‘sound; three, the TV is dead but a hum

comes out of the speaker; and four, the

TV keeps on blowing fuses.
"~ To get a clearer idea of each trouble }et s
consider what happens when you turn on
~ the TV. As you switch the off-on switch to
- “on’ you let the 110-volt, 60-cycle house
- current into the TV’s power supply.

o - (DEAD! | DEAD] o =
& HEATER A 2 HEATER E
- < RESISTOR OPEN = RESESTOR o

| | oS Ne e
: Ny ~s
W’E&exp a heater opens up in a series string the en.  When the heai&igs are lit, but the B-plus 'poweé -
tire string goes out like Christmas tree bulbs. is not getiting to the tubes. the TV ploys dead. i
“ - i <a | ; e
w 3R

The pewer supply has the j‘ob of ‘chgfhg; '

ing the house current into other voltages
that will power the TV’s tubes. The tubes
need heater voltage to light up the tubes

~and plate voltage to make the tubes per-

form. Once these two voltages are in place

the other voltages needed are developed as

a by-product from these two. Therefore
should you lose either, or bgth the TV é;es,
out.

SYMPTOM #i—-—«No heaters. When the

f
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TRANSFORMERLESS POWER SUPPLY

These are the iwo main forms of TV eleciric power supply. E‘};ie- '2rgnsi‘g%:_mex type is the more eaé?ensiye;

tubes won’t light the heater voltage is not
working. There are two ways a heater gets
current. One, from a transformer, and two,
from a series heater string.

TRANSFORMER—When a set has a

power transformer supplying heaters it's

done by a winding in the transformer that

steps down the 110 volts to 6.3 volts. The '
 heaters are all connected in parallel across

| the heater windings. | ~
If all the heaters are out, there are four
immediate suspects. The heater fuse, the

power line. fuse or circuit breaker, the off-

on switch, or a poor connection on the
~ heater winding in the transformer.

Most of the time it is a fuse. You'll have

{0 find it and replace it. You can test the

off-on switch by taking a jumper wire and

= e TR0 e

shorting it out mementarily. If the heaters
come on the off-on switch is faulty.

- The poor connection and heater winding

defects are rare, but happen. This youw'll
need skill to locate, or call a repairman.

SERIES STRING—When the TV has & =
series heater string the tube lighting is ac= = =~
 complished by wiring all the heaters

together like Christmas tree bulbs. The

two ends of the heater string are attached .
. When the string is operaiing normally
all the heaters light, not too bright, not too
~ dull, but with a healthy glow. The actual
~ design puts exactly the right number of = = . =
~ the right tubes in the string to absorb oz =
drop the 110 volts. For example a 6BQ7is
asix-volt tube and 4 12BY7 is a fwelve-volt

,,,,,,
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When the rectifier tube is Iit
don’t try to pull it out with
your hands. Use a tube puller.

Here is just a small assortment
of the many types of fuses used
in common lelevision receivers,




tube. The right number of tubes that add
up to 110 volts make a satisfactory string.
A typical series string has about a dozen
tubes. You'll notice some are two-voit
‘tubes, others three-volt tubes, some five-
volt tubes, etc. They add up to about eighty
or ninety volts. Then a heater resistor is
also placed in the string and it drops the
difference between the tubes’ total drop-
ping ability and the 110 volts.

When one tube gets an open heater all
the tubes go out since the circuit is opened
like the Christmas tree bulb string. The
first check then, when the TV is dead, is a
methodical, one after another, test of the
tubes. This trouble is so common a heater
tester is sold in most hardware stores.

If the tubes all test good the next step is
a test of the heater resistor. It can be
checked with an ohmmeter, or you can
quick check it by shorting it out with a
jumper cord. If the tubes light up while
the resistor is shorted out, the resistor is
bad. Caution: don't leave the TV on for
more than a few seconds! You'll notice the
tubes light brighter than normally. This is
because the voltage that should be passing

A ilow ohmage resistor with
plug-in facilities is commonly used
to fuse the B-plus power supply.

When you replace selenium recti-
fiers like these., be sure to get
all the wires on correct gpots.

i
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This type of silicon rectifier plugs in: simpli-
fies replocement ond eliminates wiring errors.

through the resistor is now being forced

through the tubes, Prolonged extra bright

running of the tubes will damage them.
Should the tubes and the dropping re-

~_ sistor be good, the next two suspects are

the off-on switch and any line fuse or cir-
cuit breaker that might be in the TV, Test
them next.

SYMPTOM # 2—Some heatem are out,

some h&atem are on. This is a &miiar

trouble to “no heaters” but instead of an

open tube there is a shorted tube. The bad
tube is probably one that is still lit. The
short in the tube is completing the heater
string at the defunct tube. All the tubes in
the string, after the bad tube, are getting
no voltage. A tip-off of this condition is
that the tubes that are lit will be overly
bright. Test the lighted tubes first. If it's
not one of them, test the unlit tubes.

SYMPTOM # 3—TV is dead, but heat-
ers are lit. This symptom occurs when you
lose the plate wvoltage, or, as it's called,
B-plus voltage for the tubes.

This B-plus voltage is produced by the
rectifier tube or solid state rectifier in your
TV. Typical rectifier tubes are the 5U4,

3DG4, 5BC3, 5Y3, 5V4, 5V3, 5AS4, 6AXS,
~ ete. Typx:.:a} solid state rectifiers are the

selenium and the silicons. As a rule the

tubes are used in transformer sets and the

solid state in series strings, although solid
state is used in transformer types, also. In
fact lots of the new color TV’s use this ar-

© rangement.

These two little types of silicorn rectifiers are
the exact electronic replacemient for each other.

Check the suspect rectifier tube. About

half the time it will be either out cold or

glowing pink or purple. The other half of
the time it will be lighting up normally
even though it's bad. It is still the prime
suspect, so test it first off. A new tube will
cure the condition.

The tube is usually accompanied by a
line fuse. Be sure to locate it and test it,
too, with this type of trouble.

Should the rectification be solid state the
line fuse is probably a fusistor or chemical
fuse. Change it. If the fuse blows again,
nine times out of ten one or both of the
rectifiers has shorted. Replace both. Then
re-replace the fuse. That should do the
trick. If it doesn’t halt, there is a serious
short circuit in the B-plus line and needs
more sophisticated troubleshooting meas-
ures.

SYMPTOM # 4—Four-sided shrink or
two-sided shrink. The prime suspect in a
case like this is the rectifier system. If it’s
a tube, it’s probably weak. Should it be
seleniums it's probably weak. Try new re-
placements.

If the set has silicons, one of them is
probably open. Silicons as a rule do not get
weak. They are usually good or bad with
no in-between. Try replacing them. The
percentages that this will cure the condi-
tion are not as good as the replacement of
a tube or seleniums, but it is the first
service move. The second service move is
TV bench work, and you’ll need help. ®
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With this high voltage probe attached to a meter the high voltage in a color TV ctm be set exactly.

Fixing

High Voltage Troubles

How to fix the main causes of the thirteen possible brightness problems

rMYHE trouble symptom of NO BRIGHT
f NESS-SOUND GOOD is the com-
monest TV trouble. While there are other
causes, most of the time the brightness
quits because the high voltage quits. This
is true in color and black-and-white sets.
The rest of the high voltage symptoms
are caused by weak high voltage rather
than dead high voltage. The high voltage
is produced for the sole purpose of being
applied to the well of the picture tube,
Twenty-six thousand volts are produced
for a color CRT (picture tube) and about
eighteen thousand for a black-and-white.
The high voltage is the plate voltage or
B-plus of the picture tube. The high volt-
age power supply is like the low voltage

supply except for the fact the low voltage

need make only about 400 volts DC while
the high voltage has to produce thousands
of DC voltage potential.

The high voltage production line con-
sists of the following circuits. These cir-
cuits and especially the tubes in the circuits
are the immediate suspects during a high
voltage failure.

The HORIZONTAL OSCILLATOR pro-
duces a sawtooth wave shape. The HORI-

ZONTAL OUTPUT takes the 15,750 CPS
(cyles per second) waveshape and ampli-
fies it from about 400 volts to about 3000
volts. These 3000 volts are fed into the hori-
zontal winding of the YOKE.

The changing pulse is transferred from
the yoke into the FLYBACK transformer.
In the transformer the 3000 volts AC are
stepped up to 18 kilovolts for black-and-
white and 26 KV for color.

Between the yoke and flyback is the
DAMPER. This 15,750 CPS tends to go into
further unwanted oscillations. The damper
dampens these oscillations. Without the
damper these spurious oscillations would
kill the high voltage production.

From the flyback the high AC voltage is
fed into the HIGH VOLTAGE RECTI-
FIER. There the AC is changed to DC and
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sent directly to the well of the picture tube.

In color TV’s a HIGH VOLTAGE REG-
ULATOR is placed in the DC high voltage
line between the rectifier and the CRT
well. When there is a lot of brightness on
the screen the high voltage tends to drop.
The regulator keeps the twenty-six thou-
sand volts steady at twenty-six thousand
volts.
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These seven prime suspects must be
tested. You can test them one by one, using
a blanket approach, to catch the bad one,
or use the professional system.

NEON BULB—You'll need a neon test
bulb. You can buy one in any hardware
store for about fifty cents. With the TV on,
place the neon near the cap of the horizon~
tal output tube. When the high voltage is
on, the RF (radio frequency) energy
around the tube will light the bulb brightly.
When the high voltage is weak the bulb
lights dimly. When the high voltage is dead
the bulb won’t light.

BRIGHT—When the bulb lights bright
it means the high voltage AC is good. Test
the tubes that work on the DC; the HIGH
VOLTAGE RECTIFIER and HIGH VOLT-
AGE REGULATOR.

DIM OR OUT-—When the bulb lights
dimly, or not at all, pull the cap off the
high voltage rectifier. This disconnects the
DC area. Then try the bulb test again. If it
lights up now it means a part in the DC
area is bad. Test the HIGH VOLTAGE
RECTIFIER and HIGH VOLTAGE REG-
ULATOR.

if the bulb still lights dimly after dis-

connecting DC, test the HORIZONTAL

OUTPUT, the DAMPER and the HORI-

. ZONTAL OSCILLATOR. With the TV off,

. feel FLYBACK (it must not run hot), and

This iz the well side where the high voliage #@
fers inlo both color and monochrome television.

Left, when high woliags quits and cathode ray
cannot get to TV screen, the picture goes black,

feel width coil (it can’t run hot either).

When the bulb is out altogether look for
a high voltage fuse or circuit breaker.
There are many kinds of fuses; some look
like resistors, some look like tiny square
colored boxes and then there are the old
familiar automobile type fuses.

If you do find a bad fuse, change the
damper tube on general principles. It usu-
ally is the cause of a blown fuse. It arcs in-
termittently from the heater to its cathode.

The other AC area production circuits
also are suspects in the attempts to restore
high voltage. -

The old test method of arcing the high
voltage rectifier to isolate the trouble, 1
personally do not advise. Besides the dan-
ger of contacting the voltage potential you
can burn out or weaken the flyback and
horizontal output tube,

BLOOMING—The condition of bloom-
ing, that is, the picture puffs up as you ad-
vance the brightness control and shrinks
as you turn the control back, is due to low
high voltage. As the potential decreases the
condition becomes more and more pro-
nounced. |

In black-and-white TV's whenever that
condition occurred a fast replacement of
the HIGH VOLTAGE RECTIFIER usu-
ally affected a cure. It gets a little more
sticky with a color set. The rectifier is still
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BLACK & WRITE TV

In the monochrome TV the high vollage system is simple since only eighteen thousand volts are needed.
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a prime suspect, but the HORIZONTAL
OUTPUT tube, the DAMPER, the HIGH
VOLTAGE REGULATOR, and the
FOCUS RECTIFIER are also consistent
troublemakers. Anything that will lower
the regulated 26 kilovolts just a little bit
causes the blooming. The monochrome TV
could become lowered a great deal before
it would display blooming.
Pk DEFOCUSED-—When you lose focus try
the brightness control. If the picture
blooms, too, the blooming is the real symp-
tom with the defocusing a secondary re-
sult. If the picture doesn’t bloom you have
a true focus symptom. Turn the focus con-~
trol in the back. On color TV’s it usually
sticks out of the high voltage cage. If the
control has no effect, replace the FOCUS
¥ RECTIFIER. It can be a tube or a small
skinny selenium rectifier. It will probably
cure the trouble.

When the control does have some effect
but won’t quite bring the picture back into
sharpness, test the focus rectifier again,

3 first, but chances are good the HIGH

VOLTAGE RECTIFIER, HIGH VOLT-
: AGE REGULATOR or HORIZONTAL
: OQUTPUT is at fault.

Sweeping the Raster

The light on the screen is not what it A sale and easy way fo test for the presence of
<l looks like. It is one pinpoint of light about high voliage is to place « neon tester in here.
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a 32nd of an inch in diameter that is swept
across the screen in lines starting in the
upper left hand corner and ending in the

- lower right. There are 525 lines in a TV
picture.

On a black-and-white screen the light
dot is produced from one electron gun im-
pinging on white phosphor. On a color
screen the light is produced from three
electron guns impinging on three different
color phosphors—one red, one green and
one blue.

The monochrome phosphor is a single
coat all over the TV screen. The poly-
chrome phosphor is a set of over 330,000

| . trios of phosphor dots. Each trio contain-
- R W W — ing one red dot, one green dot and one blue
N e T L | dot. The three electron guns, the red gun,
” © OMARE N us. U EEE SR the green gun and the blue gun, all fire at
their respective dots. The dots are so tiny
they can’t be seen without a magnifying
glass. Your eye sees the result, which is
color addition. The three lights mix to pro-
duce either black-and-white or colored
images.
B | , e » In both black-and-white and color pic-
T | S B tures the same number laf hf are dis-
Typical high voltage rectifier tubes have hea played. There are 15,750 lines drawn every
= o d::;e;;@;g% Wt}mp to pass the high mamz second. The lines are pulled down then
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RASTER MAKING CIRCUITS

The sweep circuils cause the slectron ray io sweep the TV screen irom side to side and top o botlom.
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HIGH VOLTAGE LEAKAGE

A corona often occurs betwesn BV rectifier tube
cap and HY cage, and also between the tube pins,

FLYBACK or YOKE can cause this c
dition.

POOR HORIZONTAL LINEARITY—
The damper circuit in addition to dampen-
ing spurious flyback oscillations ends up
with a rectified output like a power supply.
Its output is higher than the low voltage

- supply and is called boost B-plus. It pro-

duces about 600 volts DC. This voltage is
fed to output tubes such as the horizontal,
vertical and audio.

When the damper circuit weakens, espe-
cially because of a weak DAMPER tube
this boost B-plus lowers and one of the
results is poor horizontal sweeping of the

The corona effect can be adjusted by placing «
piece of fish paper or plastic in corona’s path

: o =z 7

CRT screen. An extreme case is a picture
that exhibits a shrink from one side and an
oversweep on the other. A circle on the
screen looks like a flat-headed egg lying
on its side.

Also, white vertical lines can appear. A
slightly weak damper just pulls the picture
out of shape slightly. A TV performer will
have one large shoulder and one narrow
one.

You can attempt the cure by replacing
the DAMPER and the HORIZONT AL
OUTPUT. Also by adjusting the HORI-
ZONTAL DRIVE CONTROL, LINEAR-
ITY and WIDTH CONTROLS. ‘

ARCING LINES—The damper circuit,
because of this boost B-plus duty, has a
rough voltage arrangement imposed on it.
The 600 volt boost is taken off at the cath~
ode. The heaters run around six volts. This
makes the potential between the cathode
and heaters close to 600 volts. |

The heaters physically touch the cathode
with only a ceramic sleeve between them.
The insulation sleeve is subject to break~
down. When it does break the boost leaks
across to the heaters. This causes the arc
lines on the screen. If the arcing continues
or develops into a dead short, the high volt-
age fuse will blow.

To cure arcing, try replacing the
DAMPER tube. Also should the high volt-
age fuse blow out periodically, change the
damper tube.

In rare cases, other tubes can cause sim-
ilar troubles. Fortunately you can get a
visual tipoff by looking for sparks in the
tube. Look in all the tubes. Any such spark
indication in any tube means the tube must
be replaced.

While this is the common AC high voliage test
technique, experts do not particulasly advise it
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Vertical bars (Barkhqusen oscillation) can be
cured by wedging wood to flyback or output tube.

i e i pas

The only way you can make a DC test quickly is
to arc the high voliage anode lead to chassis,

-
R

Be careful when taking the caps off HV tubes.
The comnections corrode and can snap off ot top.

CORONA EFFECTS-—This is caused by
the high voltage spilling out of its circuit to
the nearest ground point. When it happens
you can hear the hissing, smell some ozone,
and if you darken the room, see a blue trail
of electricity somewhere in the high volt-
age or sweep circuits.

This trouble is especially prevalent in
hot humid weather and will occur around
| the picture tube well or cap of the high

ol voltage rectifier. The cure is usually easy.

: Place a piece of high voltage insulation

material like plastie, or fish paper, between
the emitting surface and the ground point.
If the bottom of the high voltage rectifier
socket is emitting to the chassis there are
plastic cups made especially to be placed
there.
If the picture tube well is emitting, clean
ES. the surrounding surface thoroughly and
i wipe it dry. That should cure it.
T Should you cure one corona discharge
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and another one starts up, there is a com-
plication. There is a short some place else.
It usually is in the anode lead from the rec-
tifier to the picture tube well or in the rec-
tifier heater winding in the flyback. Taping
up the anode lead short usually cures the
condition but the heater winding must be
replaced.

VERTICAL BARS-—These are called
Barkhausen oscillations and are caused by
radiation from the HORIZONTAL output
tube or the DAMPER tube. The RF energy
is being transmitted from the caps of these
tubes to the tuner input lead. Besides re-
placing the tube, check to see if the lead
from the antenna terminals to the tuner is
inadvertently close to these circuits. It
should be on the other side of the chassis.
If it gets too close, it will pick up the inter-
ference even from good tubes. Try reposi-

tioning the lead before replacing one of the _-

tubes, * ’
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" CHAPTER 8

This sync tube has five sections lo it. When you change the tube you replace the entire sync.

Stopping Rock and Roll

~NONTAINED in the TV stations’ trans-

| ; mission are two special lock-in signals,
the horizontal sync and the vertical sync.
Their main job is to flow through your TV
and lock the horizontal and vertical oscil-
lators into step with the TV picture they
accompany.

If they don’t do this your two oscillators
run at will. As a result your picture will
roll, go off into horizontal lines, or display
a number of other crazy symptoms.

There is a special tap, into the path the
signal takes, that pipes off the lock-in por-
tion of the signal. There are many varia-
tions of sync circuits the lock-in signal is
then fed to, but basically they all do this:
First circuit is a SYNC SEPARATOR. In
this tube and component area the vertical
and horizontal sync signals are separated
from one another. The horizontal sync
comes out one exit of the separator tube,
usually the cathode, and the vertical out of
another exit, usually the plate.

Hooked onto the separator circuit is a
companion circuit called the NOISE CAN-
CFLLER or NOISE INVERTER. It gets a
tiny sampling of the sync signals too. When
there is interference in the sync signal the
noise canceller is activated and shuts down
the sync separator for the instant the noise
would have passed through the separator.
If the noise had passed through, your pic-
ture would have suffered, especially a color
picture. As soon as the noise clears, the
canceller permits the separator to run once

50

again. All this takes place in a few mil-
lionths of a second.

When the horizontal sync leaves the sep-
arator it is sent onto the HORIZONTAL
PHASE DETECTOR. This can be a tube,
but in most newer TV’s the phase detector
is a three-pronged silicon diode. In the
phase detector the horizontal sync pulse is
shaped, given the proper voltage, and then
is fed into the horizontal oscillator where
it locks the 15,750 CPS into step with the
line structure of the incoming picture.

When the vertical sync leaves the sep-
arator it is sent into the VERTICAL INTE-
GRATOR. This is a small printed circuit
component that is composed of resistors
and capacitors and is soldered into place
between the separator and the vertical
oscillator. It shapes and gives the proper
voltage to the vertical sync pu Ise and then
feeds it into the vertical oscillator.

The VERTICAL OSCILLATOR is chug-
ging along at 60 CPS and the sync pulse
locks it into step with the field frequency
of the incoming picture.

This vertical oscillator produces a saw-
tooth waveshape and feeds it into the VER-~
TICAL OUTPUT circuit. Both circuits are
quite often in one tube. The output ampli-
fies the signal many times and transfers it
into the vertical windings of the yoke.
There the magnetic influence of the vertical
waveshape pulls the electron beam down,
then up as the horizontal is pulling it from
side to side
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The typical sync circuit takes a sampling from

the video circuils into the separator and canceller.

c,ﬁ’ﬁﬁs SYNC CIRCUITS

SEPARATOR §

[HORIZONTAL }
DETECTOR

When picture begins to go in all directions, try
adjusting horizontal ond vertical hold controls.

w HORIZOKTAL VERTICAL

OSCILLATOR OSCILLATOR

A smw, vertical roll must be further diagnosed
if vertical hold conirol does not hold picture.

When picture on screen collopses into o white
vertical line, be sure to tumm down brightness.

When picture spreads out oo far {vertical fold-
over) the vertical output tube is prime suspect




When trouble develops in these areas the

familiar rock and roll symptoms are dis-
played on the screen. A correct reading of
the symptoms tells you where the trouble
is.
Your first step in reading the trouble is
to try and adjust the horizontal and vertical
hold controls. Check to see if either one
will work. If the vertical hold stops the
rolling, even though the horizontal still is
acting up, the vertical circuits are cleared
and the horizontal becomes the main sus-
pect. Should the horizontal hold work, but
the picture still rolls, the vertical is the
prime suspect. If neither works, the sync
circuits, where the two lock-in signals
travel together is the first place to look.

VERTICAL ROLIL—This slipping that
resembles movie film slipping can be
further analyzed. Adjust the vertical hold

~ control. If the picture can be stopped, but

won't lock in, test the SYNC tubes first and
the VERTICAL OSCILLATOR~-OUTPUT
second. The oscillator is running at the
right frequency but it is running free with
no lock-in. When the picture rolls and
can’'t be stopped, check the VERTICAL
OSCILLATOR-OUTPUT first and the
SYNC tubes second. The oscillator is not
running at the right frequency.
INCORRECT VERTICAL SWEEP-—
This can take the form of top and bottom
shrinking, top and bottom oversweep with
vertical foldover, poor vertical linearity
(that is pointy heads and short legs or flat
heads and long legs), or no vertical sweep
(that is a white horizontal line across the
screen). Test the VERTICAL OSCILLA-~
TOR-OUTPUT and try adjusting the VER-
TICAL LINEARITY control and the VER-
TICAL HEIGHT control. Adjusting these
controls can throw the frequency off. When

The vertical linearity control has the teadency
to spread out or shrink the top of the picture,

The vertical height control has the tendency to
spread out or shrink the bottom of the picture.

Most common reason for horizontal phase prob-
lems s a slight misadjustment of phase coil

When the picture slips sideways rather tham go
off into horizontal Enes, it's a phase problem.

s
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Most common component that goes bad and causes
horizontal phase problems iz this dual dicde.

When plcture is slightly out of phase, condition
is colled "Christmas Tree,” and looks like thls,

Slight bend in the picture, starting at the lop.
indicates o problem in one of the sync tubes.

it does, keep readjusting the VERTICAL

HOLD control. As you adjust the LINE-
ARITY and HEIGHT notice the linearity
seems to affect the top of the picture and
the height the bottom of the picture. Ad-
just accordingly.

NO HOLD CONTROL~—~When the hori-
zontal slips and the vertical slides and the
controls won’t stop it, you have a pure
sync trouble. Test the SYNC SEPARA-
TOR, NOISE CANCELLER and any other
sync tubes. Theoretically you could have
a bad VERTICAL OSCILLATOR-OUT-

PUT and a bad HORIZONTAL PHASE -

DETECTOR at the same time, but it is rare.

NO HORIZONTAL
can take the form of a screenful of smooth
horizontal lines, a split picture with the
right on the left, the left on the right and
the blanki
screenful of jagged horizontal lines accom-~
panied by a squeaking sound (Christmas
tree effect).

Test the HORIZONTAL PHASE DE-
TECTOR and HORIZONTAL OSCILL/
TOR. Also try adjusting with a hex head
neut stick the HORIZONTAL FRE-
QUENCY and PHASE COILS. These

measures represent the great majority of

cures, especially the two adjustments.

THE BENDS-—This condition can vary
from a slight pull at the top of the picture
to a performer taking the shape of an S
curve. This trouble can be caused by a
heater-to-cathode short in a tube. When
it's a SYNC, HORIZONTAL PHASE DE-
TECTOR, HORIZONTAL OSCILLATOR
or HORIZONTAL OUTPUT tube that's
shorted, the bend will take place on an
otherwise good picture. If the short is in
the signal path tubes (See Chapter 9) the
bend will take place as a black or white
bar passing vertically through the picture
and be accompanied by a hum.

While new tubes cure the trouble, most
of the time other components, such as

coupling capacitors, cause this trouble. In

these cases the trouble is one of the hardest
to pinpoint.

PIE CRUST—This is one of the classic
picture-book troubles but up to recently,
rarely occurred. It has been showing up in
a lot of the newer portables. It's caused by
loose elements that physically vibrate in a
HORIZONTAL OUTPUT or DAMPER
tube and a loose winding in the FLLYBACK
transformer. If you should encounter this
trouble try replacing those tubes and try
snugging the FLYBACK winding by tap-
ping small wedges of wood between the
core and the winding. *

SYNC-—This trouble

ng bar down the center, or a
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CHAPTER 9

Defects that can ruin your contrast on its trip along the signal path

"fYHE CONTRAST or picture signal is
& one of the passengers aboard the trans-
mitter carrier wave, There are three other
passengers, the lock-in signals (Chapter
8), the sound (Chapter 11}, and the color
( Chaptar 15).

While there are some differences be-
tween the color TV and monochrome signal
path circuits, when you are troubleshooting
a contrast trouble, from the servicing view-
point, consider all TV’s alike. When you
conduct sound or color troubleshooting
you'll be examining a lot of the same cir-
cuits, but at that time you’ll have to make
the distinction between polychrome and
monochrome TV’s. But I repeat, for con-

trast troubles in TV, all sets are alike.

The contrast starts its journey in your
TV aboard the carrier wave, The contrast
enters through the antenna terminals into
the tuner. First step is the RF AMPLI-

IER. Here, along with the carrier and the
mst ﬁf the passengers, the contrast is am-

plified. Next it passes through the MIXER-
OSCILLATOR almost tmchanged since
that circuit does work on the carrier but
not the passengers. From there the con-
trast is amplified first in the 1st IF, second
in the 2nd IF and once again in the 3rd IF.

From there it goes into the VIDEO
DETECTOR where it is separated from the
carrier. It goes into the VIDEO AMPLI-

£
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The carrier wave iravels from the antenna to the =
detectors. There the passengers are separated.  °

When contrast staris acting up, the first siep
is to look in the tube location guide for suspects. o

Then, using the |

ot as a guide, locate the
actual suspect and pull the tube out for a tesi
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4 FIER and VIDEO OUTPUT and becomes
amplified large enough to do work. Then
| the contrast signal goes to the cathode of
the picture tube, in a black-and-white TV,
or to the three cathodes of a color CRT. In
a color set it is called the Y signal.

6 Actually the contrast is a voltage that is
changing in amplitude that causes contrast
frequency changes all the way up to four
and a half million cycles per second. If you
consider that audio changes in the best hi-fi
are only around twenty thousand CPS,
video changes are seen to have a tre-
mendous range. |

< This is because the contrast represents
g millions of light and dark spots. On a
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A bad peaking coil stops the video amplifier from
passing the full 4.5 MC range, and causes smear.

You can locate peaking coils by looking for tiny
resistors with small coils wound on thelr body.

Commen cause of lost video is an open germanium
diode. In replacing, don’t install it backward.

single line on the TV screen the picture
may change from white to black to gray to
black to white. The change from black to
white can take place in one four-millionth
of a second. In order for that change to ap-
pear on your screen with a sharp transi-
tion, that frequency must act in your TV.
If it’s lost you'll see a smear from black to
white.

These high frequencies are the only way
your TV picture can have a good gray scale
from white through black with good defi-
nition and sharp contrast. Let’s go through
the contrast troubles and see how we can
restore them.

NO CONTRAST, NO SOUND-—When
the light is on the screen, but there is no
contrast and no sound, the trouble usually
has occurred in an area before the contrast
and sound are separated from one another.
This would mean testing the VIDEO DE-
TECTOR, the IF's and the MIXER-
OSCILLATOR. As a fast try you can test
the RF AMPLIFIER, but when it goes it
usually is accompanied by a snow symp-
tom.

Another cause that seems unusual, but
is common, is the SOUND OUTPUT tube.
In many of recent TV's the IF's are
powered from the sound output circuit, so
a fault here causes IF type symptoms.

Lastly, every now and then there is the
occasion where two faults occur one in the
sound circuits and another in the picture
circuits. As a last resort look for this
double trouble that causes this symptom.

NO CONTRAST--SOUND OK--This
trouble, though resembling the last, is
quite different. If the sound is good the
trouble spot is probably after the place
where the sound and picture are separated.
This makes the VIDEO AMPLIFIER,
VIDEO OUTPUT and PICTURE TUBE
prime suspects. In some color TV’s there
are separate audio and video detectors. In
these sets the VIDEO DETECTOR be-
comes a suspect.

WEAK CONTRAST—The common rea-
sons for this condition is the VIDEO OUT-
PUT tube or SOUND OUTPUT tube
getting weak. Otherwise this is the same
as the last two troubles except it's not as
severe. To really pinpoint the trouble try
to analyze whether the sound is lower, too.
If it is, then you have a variation of NO
CONTRAST-—NO SOUND. If the sound is
good then you have a variation of NO
CONTRAST—SOUND OK. Don’t try to

57

£ T ]
i i w




+ 3

SR RN

T W

- = - A R

The cathode of the audio ouiput tube feeds the
filtered B-plus power to the plaies of IF strip.
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AGC FEEDBACK

analyze the audio too carefully. If it’s not
appammly bad or good, test out all systems
in both of the trouble types.
SMEARY and NEGATIVE PICTURES
—The broad range of video frequencies
have no trouble passing their 4.5 mega-
cycles through the tuner and IF strip while
they are aboard the 44 megacycle carrier.
When the contrast becomes amplified, it
becomes more difficult to pass the fre-
quencies. Therefﬁm the VIDEO DETEC-
TOR VIDEO AMPLIFIER and VIDEO
UTPUT circuits are made with special

Those five fubes standing In a row from front
of TV are RF amp. mizerosc. and three IF's.

video broadband devices. These are peak-
ing coils and extra large capacitors and re-
sistors. Also wires and components are
especially positioned. Special low capacity
tubes are used. -

When the picture becomes smeared or
negative, test these three circuits and also
the picture tube.

AGC

A special part of the contrast ezmmtry is
the AGC. It stands for Automatic Gain

Control but is better defined as an auto~

It's a good ldea when changing IF tubes {0 mark
both tube and tube socket to avold interchamnging.
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3 commeos trouble in the IF strip is dirt in tube
sockets. Spray clean and work tubes In and out.

matic contrast control. It is supplementary
to the regular contrast control.

It works like an instantaneous thermo-
stat. When the picture signal tries to get
too strong it turns it down a bit.

The AGC circuit takes a continuous
sampling of the video signal into its input.
Its output is hooked into the RF AMPLI-
FIER, the 1st IF and the 2nd IF. When the
contrast gets too strong the AGC puts the
brakes on those three tubes and cuts back
the contrast. If the contrast gets too weak
the AGC turns on those three tubes for

The AGC feeds back a braking
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The local-distance switch 18 a variation of an
AGC control. It tums the RF amplifier on full

greater amplification. All this activity takes
place in a few millionths of a second. When
the AGC circuit fails or is worked too hard,
weird symptoms result. Let's examine
them.

NO STRONG CHANNELS, WEAK
CHANNELS ONLY—1If you find your local
stations are defective in any way, but the
distant stations are coming in better than
they ever have, you have an AGC con-
dition. There are no brakes on the RF amp,
1st IF and 2nd IF. They are running wide
open. This is overloading the local chan-

Tl voltage to the RF.
IF, thus preventing any overloading tendencies.

AUDIO
OUTPUT

8+ FEED FROM AUDIO OUTPUT TO IF STRIP
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AGC symploms can vary from o slight overload to
a completely gone plcture. Sound is unacffected.

Should your TV have transistors instead of tubes,
like this set, leave troubles for skilled help.
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A welrd but extremely common ftrouble occurs
when one of the IF tubes makes the picture vibrate.

Test the video tubes closely for signs of gas or

shorts.

Slight

defects cause extreme troubles,

g
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Any one of the signal path tubes will produce
visible hum when it gets a heater cathode short.

A certain percentage of the time you can’t make
repairs, You will then need skilled benchwork.

nels so badly they are bending, going
negative or blacking out altogether. Mean-
while the distant stations are getting full
amplification. Try replacing the AGC tube,
adjusting the AGC control, testing the IF
tubes and the RF AMPLIFIER.

OSCILLATING PICTURE—The symp-
toms in this weird trouble proceeds in the
following manner: The TV at first comes
on fine, Little by little the picture becomes
more and more contrasty. Then it either
stays with the extreme contrast or begins
to pulse and jump. Not like a sync trouble
but more like a vibration. Adjustment of
the contrast control and AGC control has
little effect.

Fortunately the cure, most of the time,
is replacement of a bad IF tube, either 1st,
2nd or 3rd. Next try a new MIXER-
OSCILLATOR and RF AMPLIFIER. You
can try the AGC tube last. If none of these
measures help, chances are the IF strip or
tuner is badly out of alignment. Only

skilled help can continue from there. ¢
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T [E FRONT END or tuner of your TV
has

The professional method of «

s the duty of picking out your de-
sired channel out of the 82 that are avail-
able. It must do this without disturbing the
picture, sound, lock-in and color signals.

There are atrtually two tuners, one for
the VHF channels 2 through 13 and the
other for the UHF channels 14 through
83. Each has its own peculiarities and ways
that it breaks down.

Tuner troubles can be tricky. With two
tuners to contend with, differentiating be-
tween tuner and antenna troubles and con-

saning o tuner is to remove the cover, erase omy corrosion and lubricate.

the Front End

It is the job of the tuner to amplify and further process the T

signal

sidering mechanical as well as electronic
problems there is no doubt you may have
your hands full. It’s a good idea to take
your time and make a good diagnosis be-
fore conducting troubleshooting. Also do
not go too far without skilled help. Let’s go
through the troubleshooting procedure.

Diagnosis

There really aren’t too many tuner
symptoms. Besides the ones covered in

Chapter 9, there is snow, ghosts, oscilla-

tions, loss of color and loss of certain chan-~
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Snow is the most common tuner trouble in TV and
is almost always caused by a weak RF amplifier.

Right, you can decide if antenna or tuner is caus-
ing trouble by installing a set of rabbit ears.

y

'y i ]
R ] “%'-‘_:‘_ft.}_ ek

' . 14 ™
=g i 4
! 1] ARLINRAEY

.-::'II I-ll.

The latest color tuners are tiny in comparison 1o
older types. Some have tromsisiors, notl tubes.

nels. These are electronic troubles. Then
there are the mechanical troubles caused
by a loose, or dirty tuner.

When you have a tuner suspect, the first
step is to eliminate the antenna system as
the trouble source. Hook up a pair of rab-
bit ears to the suspect tuner, either VHF
or UHF and observe what happens. If the
trouble clears, and normal rabbit ears re-
ception results, the tuner is exonerated.
However, if the trouble remains, the source
is in the TV.

Should you live in an area where rabbit

An aiternative to substituting for the antenna
is to substitute another TV set for the test.

ears do not work, there is another equally
good isolation technique. Take another TV
and hook it onto the antenna. If the second
TV does the same thing, the antenna is at
fault. If the second TV works well, the first
TV contains the trouble.

Next step is to decide whether the
trouble is electronic or mechanical. Try
turning the channel selector first one way,
then the other. Press the channel selector
shaft easily. If the picture should return,
even momentarily the trouble is probably
mechanical.
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Evaluate your findings. For antenna
work see Chapter 4, Clinic for Sick An-
tennas. If it's the T’V here’s what to do.

VHF SNOW-—The commonest reason for
a snowy picture in Channels 2 to 13 is a
weak or defective RF AMPLIFIER. Its job
is to amplify the carrier wave about fifty
times. It is one of the tubes that breaks
down most often in the TV,

Another reason for snow is a weak
MIXER-OSCILLATOR. If it goes dead
there will probably be no snow, just a
raster since signal is cut off. A remote pos-
sibility of snow is a weak IF tube, although
most of the time it just reduces contrast
with no snow.

If you replace the RF amp and the snow
still remains, feel the tube after it's been
on awhile. It should be quite hot. If it's
just warm it means the tube is not getting
B-plus power and there is probably an
open resistor in the RF amp’s B-plus input.

As a final measure before going to skilled

R R

help, try spraying the contacts. in the tuner,
If they are heavily corroded you can de-
velop a snow condition.

JHF SNOW-—In the UHF tuner there is
no replaceable RF AMPLIFIER. There is
a tube or transistor OSCILLATOR and a
germanium diode MIXER. If either be-
comes defective the UHF tuner won’t
work, and snow appears on the screen.

GHOSTS«—JI‘hls is more or less a V.
phe:namemm, While they might eccm in

HF they are usually so covered wit
snow they can't be seen.

Even though you have isolated the
trouble by the antenna—second TV tech-
niques, you can recheck a ghost diagnosis
by simply adjusting the fine tuner. Should
a ghost be nontunable, that is remain sta-
tionary durmg fine tuning, chances are its
origin is not in your TV. If it is tunable, it
is in your TV,

A tunable ghost is a companion trouble
to the OSCILLATING PICTURE in the

A common way a tuner tube con go is to break.
When this happens the gluss on tube gets milky.

Top left, pressing tumer shaft slightly con help
you decide if your tuner trouble is mechanical.

LeHt, tuner tubes ore usually located underneath
shields. Some pull off, push in or split apart

i
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in radio-TV-

electronics—

with professional equipment!

Brand-new “Electronic Laboratory,” now
being offered for the first time, can help you
land in this big money-making field-FAST!

Here’s an opportunity for you to turn spare time
into cold cash, or begin a whole new career—in
a field where the rewards have never been greater.
And you don’t need previous experience to do it!

International Correspondence Schools has just
developed a new 1.C.S. Electronic Laboratory you
can construct in vour own home. Includes series of
training kits, plus the new LC.S, VIVM—the pro-
fessional quality vacuum tube voltmeter shown
here. With it comes complete course instruction
combining all the fundamentals with practical
knowledge you can apply at once. And best of all,
vou build your own professional test instrument!

I.C.S. instruction gets you going
with equipment you can really use!

A famous manufacturer of nationally known elec-
tronic testing equipment worked closely with
1.C.S. to develop the Electronic Laboratory and
the VTVM itself. Everything vou get is geared to
increase your skill :mxg knowledge step by step.
Until finally, you've completed a precision testing
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unit you can use for practically any kind of experi-
mentation, design or servicing work.

Here's how 1. C.S. instruction works. You begin
with basic study lessons. Texts are clearly worded
and easy to follow. At the same time, you “act
out”” what you learn with simple experiments.
Then, in 3 easy stages, you assemble your own
precision testing unit. Throughout, your instructor
gives you expert, professional help. You learn at
home, in spare time, as fast as ability permits.

Coupon brings full details on your
future in this fast-growing field!

Make up your mind right now to find out how
I.C.S. training in Radio-TV-Electronics can pay
off for you. See how it can help vou cash in on
the tremendous demand for men skilled in instal-
lation, maintenance and servicing of radios, TV
sets, hi-fis, computers, automation systems and a
host of other space-age devices. Clip and mail
the coupon below, You'll receive 3 valuable free
booklets — including sample lesson. Theyli show
how you can land in this big-money field fast!

Coupon brings 3 valuable FREE baoklets.
MAIL IT TODAY!
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Below, when spraying won't help, you will have
to clean tuner by wiping «ll contacts by hand.

Ninety per cent of all tuner contact troubles are
coused by corrosion. Spraying them would help.

Middle left: Spray by inserting nozzle into qll
available holes in tuner; keep rotating barrel.

Below, if tuner trouble is not too bad. remove

the tuner knobs and insert nozzle thwugh ht;lm

last chapter. In fact it's a mild form of the
same thing. It's called ringing. Try new
MIXER OSCILLATOR, RF AMPLIFIER
and IF tubes. If that doesn’t correct it a
thorough analysis and alignment of the
RF-IF stages is next in order.

OSCILLATIONS—Should your TV
start off with a putt-putt sound that gradu-
ally gets faster and the screen displays
blackuaﬁd~wiute> bars, your MIXER-
OSCILLATOR is acting up. Try a new ope.

A similar condition can occur as you
tune in UHF channels. The bars on the
screen will appear a little ragged, and there
might be a few more of them, but the same
repair measures can be employed. Try re-
placing the OSCILLATOR tube, and if you
can, the MIXER diode.

LOSS OF COLOR—There are many
variations of this trouble but they are all
from the same cause. There can be a com-
plete loss of color on all channels, a loss of
color on one or a couple of channels, or a

s
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TUNER WIRING SKETCH

If you should remove your tuner from the set be
sure fo mcke a skeich so you con replace wires,

The tuner is a seporate section of the set. It
connects lo the main chassis by wires and bolts.

TV tuners come In all sizes, shapes and lengths,
Photos above show two types with covers removed.

When there is a “putt-puft” noise and these bars “
are on the screen. check the oscillator in tuner. -
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The tuner sirips can be removed from the holders
for closer inspection. or for special clegning.

partial loss of color where all the tones are
not vivid, especially red.

The tuner and IF strip in a color receiver
are made to pass a broadband of each car-
rier. This care is not used in black-and-
white TV’s. Should a tube or alignment in
the RF-IF not be right up to the minute,
these color losses can occur. It's usually a
weak RF AMPLIFIER, but try the MIXER
OSCILLATOR and IF tubes, too. If this
doesn’t effect a cure, you'll need skilled

work performed.

Above is g common t(ype une
strips exposed. Springs bold strips in place.

Old set at left lends itself to easy oscillator
adjustmenis. The newer sets are more complex.
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This is what happens inside the tuner when you
insert « screwdriver ond adjust the oscillator.

On UHF stations this trouble does not
occur as readily. Even a snowy UHF chan-
nel will display color.

LLOSS OF CERTAIN CHANNELS—As
the channel numbers go up, the oscillator
on duty must run at higher and higher
frequencies. Sometimes a tube gets weak
and can oscillate only so high. Therefore if
you are getting low channels, for instance,
2 through 6, but no higher channels, like
7 through 13, try a new MIXER-OSCIL.-
LATOR. It's probably the cause.
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Should you turn the screw too far, the slug will
fall past the stop. Retrieve at the other end.

" To remove the barrel from tuner, right, iake off
3 back spring. Barrel will loosen with spring out.

Then grasp tuner barrel and pull rear end out To remove the entire tuner. take off any special
first. The shaft will pull through hole. next front brackets with appropriate hex head wrench.

If you are missing erratic channels, for so today. There are a multitude of different
' instance channel 5 or channel 11, and the kinds of adjustment screws and most of
- Test are coming in, your tuner contacts are them have unusual arrangements. Turning
probably not making contact on those par- a few of them could cause an expensive
ticular channels. Try cleaning those chan- repair job.
nel strips. There are quite a few tuner service com- -
In regard to all those little screws and panies around. All you have to do is re-
adjustments sticking out all over the move a defective tuner from your TV and £s
tuners, don't touch them unless you have mail or drop it off to them. For a nominal "
the correct tools and factory service notes. fee they will repair it and mail it back. :
In older TV's a do-~it-yourselfer could ad- Just be sure that it is your tuner that is
Jjust the oscillator screws in the front. Not causing your problem.
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These two wires coming out of the audio output transformer of the TV carry the sound to the speaker.

Getting the TV to Sound Right

TV sound troubles are the easiest of all to diagnose and correct

;QOUND TROUBLES in your TV set are
) probably the easiest of all to repair.
There are only a few symptoms: no sound,
distorted sound and sound drift. The audio
section is very similar to the rear end of an
FM radio. Its front end, though, is quite
different. In a TV it is also the front end
for the picture, lock-in and color signals.
In black ~and-white TV’s the sound is taken
off, in the video output stage, by a sound
take-off transformer, commonly labeled 4.5
MC take off. In color TV’s a separate audio
detector is used after the IF strip. Then
the audio is sent on to the audio circuits.

When trouble occurs in the RF-IF the
picture, lock-in and color are affected. The
audio symptoms become secondary to the
primary picture problems and are mostly
overlooked during troubleshooting.

When the trouble strikes in the sound-
only circuits, though, the audio becomes
the primary symptom and gets all the at-

tention. Let’s discuss the sound-only
troubles.

NO SOUND—When the audio in a radio
dies out, a technician will place his finger
on the center tap of the volume control.
The volume control is in the center of the
sound pathway as it goes through the radio.
The finger touch induces a hum. If he hears
the hum it means sound can go through
from the volume control to the speaker.
Therefore the rear half of the radio is good
and the trouble is indicated to be in the
front half.

Should no hum emanate from the
speaker the rear half is indicated as the
bad half.

In a TV this procedure is hard to do be-

cause of the layout of the TV and the fact

that the circuit position is not always a hum

producing spot. However, if you place your

ear against the speaker and rotate the vol-
ume control you can make a similar test.
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There will be one of three results. One,
no trace of any sound. That means the
AUDIO OUTPUT circuit is dead. Test the
tube, the audio output transformer and
speaker. Another common trouble is a
large heavy wattage resistor that feeds B-
plus voltage to this stage.

Two, there is some hard-to-hear back~
ground hum coming out of the speaker but
the volume control doesn’t have any effect.
In this case test the AUDIO OUTPUT and
AUDIO AMPLIFIER.

Three, the volume control does cause
some change in the speaker output. It does
not matter how low it changes the level of
the background hum or tiny bit of audio.
This places the source of trouble before the
control. Test the AUDIO IF and AUDIO
DETECTOR.

As a last resort, when this professional
style doesn't produce results, be sure to
revert back to a blanket approach and test
all the audio circuits.

MUFFLED SOUND-—When the TV per-
formers speak in garbled tones, test all the
audio circuits right off. First test is to tap
the audio tubes with a pencil. If any of
them ping or crackle it’s probably bad and
needs replacement. Be careful though that
you catch the right one. The noisy tube is
that way because it has loose elements and
if you tap an adjoining tube the bad one
might still ping.

When a tube doesn’t cure the condition,
examine the speaker. It might have holes
or tears in it that is causing the problem.
Also it could have a sticky voice coil. Sub-
stituting a good one tells the tale.

Lastly, muffled sound is caused by FM
detector drift. Find the FM detector can
and adjust it with a hex-head alignment
stick. Just a slight turn of the top or bot-
tom core will cure the condition. Should
the touch-up alignment cure for a while,
but the trouble returns, you'll probably
need a new detector can.

SOUND BARS IN PICTURE—If you
have a good picture but the picture quivers
in time with the sound, some of the sound
output is getting into the video circuit. The
sound can get in there due to a defect in
one of the output tubes. They are all fed
from the same boost B-plus supply and
when they draw too much current they
affect each other.

For sound bars, try a new AUDIO OUT-
PUT tube, a new VERTICAL ouUTPUT
tube and a new HORIZONTAL OUTPUT
tube. It will probably be one cof them. If
it's not, try the MIXER-OSCILLATOR and
IF strip tubes as a last resort. ®

AMter wires leave the audio output transiormer
they travel to the speaker mounted in cobinet.

Common trouble-cqusing erratic sound is a loose
connection like this capacitor on printed board.

An easy way to test for a bad sound tube is to
tap it gently. Bad ones will ping or crackie.
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The most efficlent way to run a test on a color picture tube is with a cathode ray tube checksr.

Latest Picture Tube Repairs

Do not change a faulty picture tube until you try these simple repairs

(7THEN a picture tube goes bad for the
first time, odds are in your favor that
it can be repaired. This is true for both
monochrome and color CRT’s.

There are some ways a picture tube dies
that are irreparable. However the repar-
able defects outnumber them considerably.
The first step, of course, is making the de-
cision a picture tube is defective.

The common symptoms on a screen are
NO LIGHT, DIM PICTURE, GASSY
PICTURE and FIXED BRIGHTNESS
Let s go thmugh their repair procedures.

Chis trouble symptom is
he same as when the hxgh voltage
qmts On}y? if you look at the CRT neck
you’ll find it’'s not lit.
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A fast check to see if it’s reparable is
to grasp the cap on the CRT neck and
nggle it. Should the neck begin to hght up
again you’ll probably be able to repair it.

Either way, pull off the cap, get a pair
of pliers and squeeze the pins sticking out
of the plastic socket. (If your CRT is the
type that doesn’t have a plastic socket you
can’t do this repair.) If you have a solder-
ing iron you can heat each pin till the
solder runs.

What has happened is, a layer of cor-
rosion has built up between the wire from
the electron gun and the socket pins.
Crimping and reheating the solder usually
puts the picture tube in working order.

Color picture tubes have an exact com-
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A detector can has adjusiment spots on the fop
and the bottom. They can easily be tuned by ear.

Many TV's have special plugs for speakers, It's J
designed to kill picture, also, when it's pulled.

alignment, be sure to use
eut stick.

This plug doesn’t kill picture when pulled. Keep It you touch up audio
appropriate iool like this hex head n

volume low, or outpul transtormer may blow out

e e TR

way of setting audio is to hook Some sets have a buxz control in the rear of the
ad and then align. chassis. Adjust them by ear for clearest sound.

b B o
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A professional
a meter GCross the detector lo
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This is the latest type picture tube profile.
Note short. thin neck and ﬂaﬂen&d out bell.

This is the older picture tube profile. Notice
the long, lat neck and the high, elongated bell.

ETHREADI] KET—On occa-
mfm as ycm pxzmue the above prc}eeéure
the socket will come off leaving the wires
from the gun sticking out. Don’t panic, you
can reinstall it.
- Take a solder gun and, by heating and
kﬂacking remove all the solder from the
pins in the plastic socket. Take a wire brush
and earefuily scrub off all the corrosion
from the wires sticking out of the CRT.
Attach lengths of fine wire or strong
thread to the protruding wires. Run the ex-
tensions through the proper pins in the
socket and thread the socket back into
place. Heat up the pins and run a little

bead of solder into the inside of the pins.
Reattach the socket to the glass with some
epoxy glue. This rethmadmg procedure
works on color as well as monochrome
CRT's.

DIM OR GASSY PICTURE-—This
trouble must occur without a manéary
sympte)m of shrinking. When there is a
shrink it’s not the picture tube but the low
?r i;igh voltage power supplies that are at
tauit

When the symptom does appear without
shrinking it's due to low emission of the
one electron gun in a black-and-white
CRT.

The electron gun has a cathode that has
a coating of barium oxide. This coating has
the ability to release electrons from the
cathode. The coating can, and does, become
worn out on its surface over a period of

time, This is the most common reason for

picture tube failure.

As the electron emission drops off, your
screen gets darker and darker. As you ad-
vance the brightness control nothmg much
happens except the whites in the picture
become annoyingly shiny.

The same thing can happen in a color
CRT. However, it’s usually just one gun

that gets weak while the others emit satis- "

factorily. This removes one color from the
screen. If you lose the green gun the pic-
ture becomes a mixture of blue and red.
The black-and-white picture becomes
shades of purple. Should you lose the red
gun the picture becomes a mixture of blue
and green. The black-and-white picture
becomes a mixture of cyan. If you lose the
blue gun the mixture of red and green
shows a yellewxsh picture.

The repair attempt is easy. You must
install a brightener on the tube. A bright-
ener basically overheats the cathode by
raising the heater voltage from 6.3 volts
to 7.8 volts. The brightmﬁr will not hurt
the picture tube since all heaters are rated
to absorb a 100 per cent overload. You
could run the heater at 12.6 volts and still
not do any da‘mage In fact, if your picture
tube loses emission a second time you can
try installing a second brightener in series
with the first.

The brighteners are only small step-up
transformers but there are at least six kinds
of black-and-white CRT’s, four kinds of
color CRT’s and the CRT’s can be wired up
in parallel or series strings. That means at
least ten different brighteners each in a
series and parallel type. At least sixteen
possible brighteners in all. Be sure you buy
the right brightener for your picture tube.

75
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CRT trouble shoris out brighiness control. A
fixed brighiness develops with retrgce lines.

The easiest way to test for g bad picture tube
is to Imstall a test piclure tube in its place.

Below is closeup of high volicge well and amode
cap that feeds high voltage to the picture tube.

A visual check of the way the heaters are light
ing will sometimes reveal valuable service clue.

A professional tests for correct value of high
voliage at CRT well during plcinre tube repair.

If you have your make and model, a supply
store should have no trouble matching it
up.

A professional uses 2 CRT rejuvenation
machine before installing a brightener. He
makes a reading of the emission first, then
overheats the cathode and applies a B~plus
voltage that sucks a lot of electrons out of
the cathode. This has the effect of cleaning
the deteriorated top layer off the barium
oxide.

In a color TV, when you restore a low
gun by mstalhng a brightener, the other
two guns will get brighter, too. They have
to be tuned down. (See the BLACK-and-
WHITE TRACKING procedure in Chap-
ter 14.)
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The common trouble of corrosion in heater pins
can be cured by crimping the pins with pliers,

When the plastic socket comes off the neck of
the tube you can rethread and soider it back on.

FIXED BRIGHTNESS—When there is a
dull-looking picture on the screen, usually
with retrace lines showing and the bright-
ness control has no effect, there is a short
in the CRT. The various elements in the
electron gun are touching. The condition
looks just about the same on both mono-
chrome and polychrome screens although
the color might have prettier shades.

The short in the gun effectively shorts
the brightness control right out of the cir-
cuit. Turning it produces no effect. Turning
the contrast control does vary the contrast
slightly.

Most of the time the short develops be-
tween the heater and the cathode. The
cathode is a metal sleeve that fits over the

age a PLASTIC
HEATER __ CRT

PINS

SOLDER SUBJECT oy
CORROSION

The heater pins are the most likely to develop
corrosion due to the high current

The most common CRT trouble of low brightness
con be fixed quite often with « brightener.

When a brightener has been on for a while and the
CRT gets dim again, attach ¢ second brightener.
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Don’t overlook the obvious. A dirty CRY screen
can reduce brightness. Pull chassis out and clean.
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Many TV seis have bullt-in provisions to remove
the safety glass for cleaning. Look for screws.

Left, bsighteners can be wound in an autotrans-
lormer or isoformer way. Specify when you buy.

Center, left: The isoformers come In a 1:1 ratio,
aiso in a regular step-up type as a univessal.

heater winding. A ceramic insulation keeps
the heater from physically touching the
cathode. But the ceramic deteriorates and
develops cracks. This permits the two ele-
ments to short together.

The problem, when they short, is that the
heater operates near chassis potential, The
cathode operates around plus 300-voits DC
potential. The brightness control varies the
cathode potential. When the two elements
short they both drop to chassis potential
making the brightness control inoperative.

If you could somehow take the heater off
ground potential, the cathode would stay
up around 300 volts and the short wouldn’t
matter. You can do this with an isolation
transformer.

An isolation transformer is neither step-
up or step-down. It has a 1 to 1 ratio. If
you install it in the CRT heater leads, the

Left, color picture-tube heaters can be isclated
from the chassis by wiring in a 1:1 transformer.

B
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Once you find the screws to loosen the salety
glass, use Phillips head screwdriver to release.

Once you get the glass loose take your time and
cloan CRT face, inside part of glass, and mask.

CRT heater will float. It will take the
cathode potential,

Isolation transformers can be bought for
black-and-white TV’s. They look and in-
stall just like a brightener. In fact, you can
buy a brightener that is wound in an isola-
tion manner and performs both jobs.

As far as I know, there are no isolation
transformers built especially for color
CRT's, so far. You can buy one that was
made for another purpose, nevertheless.
Buy a 1: 1 transformer with a current rating
of about 2 amperes. They make them for
damper tubes. |

Find the heater leads of your color CRT.
They are usually brown and black wires.
Snip them midway between the chassis
and the CRT cap. Attach the primary of
the transformer to the chassis lead ends
and the secondary of the transformer to
the cap lead ends Attach the transfo
itself anywhere on the chassis or on the
cabinet.

Installing an isotransformer is an instant
repair, if it’s going to function. If the same
condition prevails, forget it, your entire

“electron gun is shorted. ®

Be careful removing the glass. Often they stick
and will crack if you try too hard 1o pry loose.
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This tube obviously needs replacement. However, don’t break the old tube to remove it from the set.

Replacing the Picture Tube

If repair efforts fail, tube must be replaced. Here are fir

FMPYHE BLACK-AND-WHITE CRT--
§ There comes a time when you can't
repair the picture tube. What then?

First you need the exact number of your
tube. This is obtained from the CRT neck,
the CRT shell or the tube location guide.
If the number is not on any of those spots
take the model number of the TV and the
old picture tube to the supply house. They
will match it from there.

REBUILT OR NEW? There are two

k'\?’;ﬂ,\ s 3
OB e g

e points

main differences between a rebuilt tube
and a new one. (This is not to be confused
with a used picture tube.) One, the rebuilt
tube uses the old glass over again while
the new tube is all new, including the glass.
Two, the rebuilt tube is made in a factory
but is not subjected to the rigorous quality
control a new one is.

On point number one, glass does not
wear out easily. An inspected old glass is
satisfactory in CRT use. The fact that a
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new glass is used does not mean the tube
will work any better or last any longer.
I wouldn’t use a new glass instead of an
old glass simply because it's new, especially
since the dollar savings are 80 considerable.
Proof that this is the popular opinion is
the fact that rebuilts outsell new ones as
replacements at least ten to one. In fact,
rebuilders claim old glass is better since
it is aged and there is less chance of damage
occurring than in new glass.

Be sure lo get exact replacement. You con find
the CRT number somewhere on the tube or chassls.

Top. lef: Use a long coatl gloves and goggles
for salety during replacement of a picture tube,

At left, when picture tube is to be removed, it's
good technique to do it while set iz on s face.

On point number two, the quality con-
trol is important. I would prefer a rebuilt
tube from a larger manufacturer over a
smaller one unless the smaller manufac~
turer could prove his quality control was
equally as good. You can get stuck buying
way-off brand names. If you can get a re-
built from one of the large companies,
that's the one to take. There are some large
companies you never heard of. Feel confi-
dent of the brand you buy.
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The box must, by law, state whether the
tube is new or rebuilt. If it's new, the
word new will be prominent. If it's not,
you'll find no mention except a sticker
that reads something like this: “This tube
is made of all new materials except the
glass envelope which might be subject to
reuse.” That's a rebuilt, whether it's a
famous brand or not.

ALUMINIZED CRT’S—The biggest
bargain you can get in a new or rebuilt is

ALUMINIZED
COATING

RN TN

aluminizing. It’s usually a little extra in
cost. Here's what it is, and what it does.
The CRT face, during manufacture, re-
ceives an additional coating of aluminum
on top of the phosphor. The coating acts
as a reflector, as in a flashlight, and almost
doubles available brightness. This makes
the tube last much longer. An aluminized
tube, when installed in place of a plain
one, will make the TV picture look better
than when it was new.

—PHOSPHOR
- SCREEN

ELECTRON
GUN

Above, an aluminized tube
has the advantage of In-
creased brightness and
freedom from burn marks
on the face of the glass.

A picture tube removal is
really only mechanical
work. Just note all the
steps you makes and re-
verse it for Iinstaliadon,
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CRT lastallation Tips

Pulling the picture tube requires remov-
ing the CRT cap, the high voltage lead and
any neck encumbrances such as magnets,
clips and ion traps. Then the CRT is re-
moved by normal handyman tools and
ability. (Be sure to use extreme caution
in handling CRT’s. In factories, gloves,
goggles and long sleeves are mandatory in
case of implosion.) If yvou run into any

snags such as rough hardware or frozen
yokes on the neck, stop and call for ex-
perienced help.

Assuming your CRT removes easily,
take the dud with you when you buy a
new or reused tube. It's worth dollars. If
you don’t have an old one, the replacement
will cost you extra since it's figured in the
price.

Install the replacement exactly the way
the old tube was mounted. Turn on the TV.

If the yoke is frozen try normal measures to pry it loose, but, refer tough ones to experienced men.

If the yoke will move a little, but won’t slide,
clean ond grease the CRT neck before forcing it

Don’t try too hard to get the yoke off. The CRT
neck is fragile and you might end up like this.
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When you buy a picture tube bring the dud with
you, otherwise the replacement will cost more.

You are now ready for the final tips to

restore your picture.

forn Trap Adjustment

If your CRT did not have an ion trap
to start with, forget this section. If your
TV did have one, but the replacement
states “DO NOT USE ION TRAP,” heed
the advice. Some of the newer models of
old tubes come this way.

Should you need the ion trap, though,

While the TV set is apart, it's a good opportun.
ity to vacuum away all the excess surlace dust

it tube comes with a metal strap, do not tighten
too much, The glass must have room to supoend.

here’s what to do with it. Turn the bright-
ness all the way up. Then rotate the magnet
till you get maximum brilliance. Don't
settle for anything else. Don’t try to get
rid of neck shadows or miscentering with
the ion trap. Rotate the magnet and just try
for best brightness.

There are two settings for the trap—one
near the yoke and one near the cap of the

tube. Take the one near the cap of the

tube.

Moks o list of all the plugs removed during the
pullapart so they can be reinstalled correctly.
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Should CRT have a cloth or plastic strap. you
can tighten more because there's give in strap.

Tilted Picture

Your picture titlts when the yoke is not
in position. The yoke draws the picture
in any plane. To make it draw correctly,
loosen the wing nut that holds it and rotate
the yoke a few degrees in the direction
that will correct the tilt. At the correct
spot, tighten the wing nut.

- SHADOWS IN CORNERS—The yoke is
the culprit of this trouble, too. If the yoke
windings should not be flush against the

Be sure to reinsiall everything that was removed
Fallure 1o install this strap will cause defocus.

oo e el

This is what your TV will look like with picture

tube removed. Keep chassis in isolated place.

bell of the picture tube, as the yoke swings
the cathode ray, the ray will hit the neck
of the tube on its outward swing. To cor-
rect, loosen the wing nut and push yoke
forward, then tighten once more.
PICTURE NOT CENTERED—Center-
ing devices will be found on the picture
neck, near the yoke or focus coil, and
sometimes as a control on the chassis rear.
Rock them back and forth, or up and down,
till you have corrected miscentering. There

When you reinsiall an ion trap, find the maximum
brightness spot near the cap of the picture tube.

“ 5 4}%‘
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Adjust the yoke so picture is correctly tilted.
This is true even if the piciure is upside down.

At bottom right, adjust the centering devices to
take the shadows out of comers of the photo be-
low. The ion trap might need some readjusting.
When you rock the control up and down, picture
will go sideways. When you rock the centering
device sideways, the picture goes up and down.

.-.r»"‘"‘-'"' 5

Some yokes have wing nuts on the top of center.
Loosen nut and swing yoke lor a tilted picture.

.
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Adjust focus control Hll the lines of the picture stand out sharpest. That is the correct setiing.

is an interesting sidelight during this ad-
justment that you should be aware of:
when you rock the control up and down,
the picture will go sideways. When you
rock the centering device sideways the
picture goes up and down. This is due to
the fact that the magnetic field of the
device affects the electron ray 90 degrees
out of phase.

UT OF FOCUS—Whatever type of
fmus control your TV has, you must turn

EpR— T

it to correct focus. The professional way
to focus a picture is to adjust the control
till lines of picture stand out sharpest.

Should you discover that you have lost
focus completely, check to see whether
your origina! tube had a shorting strap on
the cap, attaching the focus anode, pin 6,
to another tube element. You might have
neglected to reinstall the shorting strap
during installation. Be sure to do so and
you'll restore focus.
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Youll find most focus com-
trols located near the meck
of the picture tube. Tum
conirol to malke adjustment.

N

%

Installing a color tube is only
a mechanical process, but the
gadgets on the neck require
settings by an slectronics pro.

THE COLOR PICTURE TUBE—Chang-
ing the color picture tube is not an easy
job. I do not advise anyone t0 attempt it
unless he is an experienced electronic
technician.

It is necessary to go through a large
number of complex service procedures
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anyone of which is loaded with booby traps.

Only the experienced man can wend his

way safely through this procedure and he
will be able to smooth out the complica-
tions as they occur.

The next chapter tells how to set up
a color CRT once it is installed. ®
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CHAPTER 14

Fond BRI T

Individual adjustments om your set arent difficult. I's just that there are 30 coatrols to maneuver.

Those
Confusing
Color
Adjustments

A coverage of adjustments to make

when the TV colors get mixed up

FIYHE MAIN PROBLEM with color TV is
R getting the adjustments straight. There
really isn’t that much to each adjustment
individually, but there are so many of
them, thirty in all, that it can be confusing.

In a black~andmwlnte TV there are the
familiar brightness, contrast, sweep, audio,
etc., adjustments. In a color TV all the
black«»amimwtute adjustments are still
there, plus the color. Before trying to work
on the color adjustments make sure all the
black-and-white controls are set properly.
If they aren’t, the color controls won't react
properly

The color adjustments are the first step
in attempting a color repair. They are used
in performing the diagnosis and complet~
ing the repair. Don't even {ry to attempt
color repairs unless you have some idea of
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All the black-and.white adjustments are in the
color TV set, plus «ll the color adiustments.

The hue control changes the phase of the color
oscillgtor, In so0o doing it changes the color.

VIDEO

- | [ eanorass |
771 awpurigr > DEMOOS
COLOR § |

LEVEL |

. | aweurer |
T 3semc |
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DEMODS

- what the adjustments will do for you. Let’s

see what duty each control performs.

Hue Control

This is in front of the cabinet control.
When you turn it the colors on the screen
change. Actually you are varying the phase
of the color oscillator around 3.58 mega-
cycles. The control works properly when
the flesh color of a performer changes from
purple through normal to pink. Normal
should be about midrange on the control.

The control works passably as long as

| you can get good flesh tones. When the os-

cillator drifts too far, and you can’t get flesh
tones, a touchup alignment of the 3.58 MC
oscillator is indicated and/or replacement
of the 3.58 MC OSCILLATOR and RE-
ACTANCE tubes.
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The color level contrel changes amplification of
the bandpass circuit, thus it changes the coloz.

Activation of the service switch on the TV set
causes picture to collapse into a horizontal line,

T e e -

Color Level

This is another front-of-the-cabinet
control. When you turn it you vary the in-
tensity of colors. In fact, on some TV’s it’s
called INTENSITY. It's a color contrast
control. It's located in the beginning of the
color circuits, near the bandpass amplifier,
and varies the amount of amplification of
the bandpass circuits. As you turn it the
color intensity changes from no color,
through normal flesh tones to a bright
orange flesh tone. Normal should be about
midrange on the control. The control
works passably as long as you get enjoy-
able colors, even though you can’t get the
bright orange.

When you can't get enough color level
you might need a stronger antenna signal
or a new BANDPASS AMPLIFIER.
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atrol cquses all
three electron guns fo run stronger or weaker.

An adjustment of the CRT BIAS control

Slight adjustments of each control causes red,
green and blue lighis to vary from light to dark.

Color Fidelity

In a few color sets, notably Admiral and
Motorola, a third front-of-the-cabinet
z:::mtml is mstalle& 1t can be called COLOR

| ' NT. (In other TV’s you
Y | TUE centrﬁsi labeled TINT.,
Don't confuse the different types.)

This color fidelity control has nothing to
do with the colors that are transmitted. It
affects the picture whether a color show is
on or not. The HUE and COLOR LEVEL
produce no effects unless a color show is
on.

This fidelity control varies the black-

and-white picture from shades of green
thmzxgh black and white to shades of blue.
This tint control enables you to vary the
tint of the picture, by color or black-and-
white programming, from warm greens, to
cool blues to suit your individual liking.

92

Adjusting the blue and green drive controls on
the set makes picture highlights blue or green.

When there is tinting or wlctcm of color in
a permanent spot on the screen, the purity is off.

~~COLOR IMPURITIES

Color Killer

Now we go to the back of the TV or be-
hind hidden panels in the front. The rest of
these controls can and are installed all
over, but they are not readily available like
the HUE, LEVEL and TINT.

In the complex workings of the color TV,
certain requirements need to be met. One
of the most important is, during a black-
and-white show no color should appear on
the screen. If it does, it will show up as
color interference. To eliminate this the
color circuits should be shut down during

monochrome programming.
The COLOR KILLER does this job. It is

a circuit that turns off when there is a color -

show and allows the color to be processed,
and turns on during a monochrome show,
killing the color processing.

The killer has a control in the back of the
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. First step In correcting <
color impurities is to de- s,
- magnetize the edges of the A
picture tube in the TV set. *
-
?’in

TV. You can adjust it like this: Turn ona  setup is made quickly, without c‘iiﬁicmty ¢
black-and~white program. Turn the killer When you have a tinted picture it's be- &5
up till color streaks come through the pic- cause there is an improper mixture of the -
ture. Then slowly turn the killer down just  red, green, and blue screen lights. Youll ¢
until the streaks disappear. That'’s the cor- have to mad therxgm together so they make Mol "
4 rect setting. gray tones, - ( 3
Should the }uller be inoperative test the h NS
COLOR KILLER tube. Routine Adjustments -
L. , g ot There is built-in circuitry especially for ||
Gray Scale Ad;us&mems ~ this purpose, Start off with the four con- |~
¢ Ideally, you shouldn’t be able to tell a- trols, the SERVICE SWITCH, RED Qw ~
. color TV set from a monochrome TV dur-.. SCREEN, BLUE SCREEN and GREEN {4

ing a black-and-white program. If there

SCREEN Most of the time these are the @

is a tint to the picture on the caiﬁr set, your M; x:miy controls you need activate.

gray scale is off. The picture should be %" With normal brightness and c&ntra«st 5
= shades of gray from black through white, . turn on the service switch. The picture will 7%
not shades of blue, green or pink. ‘? collapse into a white horizontal line. Next ; J
B In most color TV’s there are seven con- ' turn all three screen colors completely off. 4
-~ §  trols to set up the gray scale. When they - The white line should just about disappear. -
9 are operated with the proper sequence, * Next, try each screen control by turning .4
- and with the correct approach, a gray scale ! :

it up, then back down. You should be able B
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~-COLOR CRT
SCREEN

{RON CORE
ELECTROMAGNET
(DEGAUSSING COIL)

Some TV's have a deggussing coil built in around
the CRT's perimetor that activates automaticaily.

To correct impurities near screen center, adjust
the purity iabs. They look like centering device.

to produce a red line, a green line and a
blue line.

As long as all three lines will appear all
you are going to need are screen adjust-
ments. Turn up red till you can just see it
in a normally lighted room. Then turn up
green till you can just see it. Where the
red line touches the green the lights will
mix and produce yellow.

Next turn up the blue till you can just
see it. When the lines touch a white line
will appear. Lastly turn off the service
switch. A good black-and-white picture
will appear. No more tints.

CRT BIAS—In the event you were not
able to produce a red line, a green line and
a blue line it means your color CRT is
showing wear and it needs to be made a
little brighter. Start procedure over.

Turn down all three controls. Then turn
up the one screen control that’s not making
a line. For instance, it might be the red
screen. Turn it up. Nothing is on the
screen. Adjust the CRT BIAS till the red
just appears. Then readjust the blue and
green for your gray scale mixture,

VE CONTROLS—If you find that
you have performed a gray scale adjust-
ment and there seems to be a hint of tint
in the picture, try to note if the tinting is in
the whites or the blacks. If it's in the
whites, try adjusting the BLUE DRIVE to
ekmmate blue tinting and the GREEI
DRIVE to eliminate green tinting. Try to
turn these up as little as possible.

Purity Adjustments

Everyone has heard that the color TV
set is subject to problems if it is moved.
This is because the three electron beams

in the picture tube are affected by the _

earth’s magnetic field just as a magnetic
compass is. The effect on the TV screen is
permanent color splotches, especially
around the perimeter of the tube. There
are three easy ways to adjust the splotches
out.

DEGAUSSING—One is by demagnetizm =

ing or degaussing the picture tube. If y

take a small pocket magnet and hold it near
a color-TV program you 'l see the picture
distort. This is what happens when a small
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magnetic field is developed somewhere on
the bell of the picture tube.

If you degauss it, like a jeweler does to
a watch, you'll clear up the color distortion.

Some TV’s have automatic degaussing
that is activated every time you turn on a
cold TV. Other TV's have manual de-
gaussing installed that you activate at will
by pushing a button. Other TV’s have none.
For these you'll need a degaussing coil.

With the coil you simply rotate it around
the perimeter of the picture tube and
gradually lock off, The coil, of course, must
be on when you do it, but the TV could
be either on or off. It doesn’t matter. Just
be careful not to get the coil anywhere

 near the rear of the TV,

DEFLECTION YOKE—After degaus-
sing, if some localized splotches still re-
main, analyze their position. Are they
around the rim of the tube or nearer the
screen center?

You can adjust rim and corner impuri-
ties by adjusting the position of the deflec-
tion yoke. Follow this procedure: Turn the
blue and green screen control off. A red

Above, static magnets move red and green diagon-
ally and move blue up and down or side to side.

Left, you must have dots or bars on the screen
in order to effect a satisioctory convergence,

picture remains., Adjust the red screen
control for a nicely lit red picture. Then
analyze the red picture. It should be uni-
form throughout the entire face of the tube.
For imprintings around the edges, loosen
the deflection yoke and move it forward
and rearward till the edges are uniform.
PURITY TABS—With the red still on
the picture tube, look for impurities in the
center of the picture, If there are any, ad~
just the two purity tabs that look like

centering -devices. This will clear center .
impurities. Then go back and forth from

yoke to tabs till the red field is uniform.
Once satisfied, you can double check the

other two colors by turning down the red

screen and turning up the blue and green

screen in turn. If the red field was uniform .
the other two will be, too. However, if you

find an impurity in the green or blue field;, -
go back and check the red. You probably *:

missed a spot on it.

Once your purity is good, set the picture
back to the proper gray scales with the
service switch, as mentioned in the GRAY
SCALE ADJUSTMENT section.
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Nine of the convergences gdjustments are con.
ducted by hand. All knobs rotate 360 degrees,

Static Convergence

At this point we run into a complication.
You can't make the STATIC CONVE
GENCE or the DYNAMIC CONVER-
GENCE ad;ua»tmeﬁts without dots and bars
on the TV screen. It doesn’t matter how
you get the dots and bars on. Servicemen
use a dot-bar generator. Some color sets
have a special circuit that you can switch
to that produces dots and bars on the
screen. Some TV stations transmit a dot-
bar pattern as their test pattern. However,
in order to conduct these adjustments, the
dot-bars must be there. They are what the
adjustments are predicated upon.

9%
B : »y.
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Three of the convergence adjustments need a
hex-head neut stick, Be careful adjusting these,

Let’s assume you can get dots and bars.
They produce a still pattern that describes
in detail any convergencé problems. These
are color fringing around perfemers or
objects being televised. You'll see in vary-
ing degrees, red, green and blue sticking
out like ghost images.

On the dot-bar pattern you can analyze
whether the color fringing is at screen
center, top, bottom, left side, right side,
corners, in a horizontal plane or in a veérti-
cal plane, also what colors are fringing.
There are controls for each one of the above
mentioned areas, planes and colors,

Most of the time color fringing takes
place at screen center. There are four con-




moves the entire red field diagonally. The
green static moves the entire green field
diagonally across the red field. The blue
static moves the entire blue field up and
down. The blue lateral moves the entire <
blue field from side to side, i
If you watch colored dots at screen cen- ‘
ter and adjust the four controls, you can
get the dots to merge and form white dots.

e Dynamic Convergence
B e 4 Fortunately, these last twelve dynamic
] | | convergence adjustments do not usually
need anything more than a touch-up -
There are so many different kinds, and -
there are so many possible complications,
illed technician should tackle
ihem. Try touch-ups if you have dots and
bars, but if the adjustment doesn’t take,
the chances are good it won't take unless
some other primary trouble is cured first.

The first step is to analyze the dots and
bars. Note where the misconvergence
exists, whether it’s horizontal or vertical
and what color is out.

There are four red and green horizontal
RED-GREEN adjustments. They move the red and green
HORIZONTAL | horizontal lines up and down at the TOP,

RED-GREEN | the BOTTOM, the LEFT SIDE and the

VERTICAL RIGHT SIDE. '

SLUE ' There are four blue ‘horizontal adjust-
HORIZONTAL  \ ments. They move the blue h;mm lines

horizontal lines all over
merge into white.

There are four red and green vertical
adjustments. They move the red and green
All of the adjustments affect a specific section vertical lines sideways at the TOP, the
of the screen although there is some interaction. BOTTOM, the LEFT SIDE and the RIGHT

SIDE.

,V ) , There are no blue vertical adjustments.
trols to adjust screen center convergence. Blue vertical is the reference you set the
They are the RED STATIC, GREEN  rest upon. If need be, you can move the
STATIC, BLUE STATIC and BLUE  blue vertical with the blue static and blue
LATEL AL | lateral adjustments.

The statics come in various shapes such By rocking the red and green vertical
as movable sleeves, screwdriver adjust-  you can get the vertical lines all over the
ments and knobs. In older, color 1V's, they screen to merge into white. \
might have been on the chassis, but in This is not quite as simple as it sounds
newer models they almost invariably locate since you usually have to go back and re-
on the convergence yoke around the CRT  adjust the statics, etc. However, that is the
neck, next to the deflection yoke. The blue  basic procedure. Should you be able to
lateral is also on the neck, looks like an ion master all these controls you will have
trap and is the closest object to the plastic taken all the mystery and confusion of
50‘??‘9," ) | color TV out of any repair attempts you

This is what they do. The red static  make. ®
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The color circuits receive the color signal and color sync, Then the color is added 1o the screen.

rEYHE MAJORITY of color TV troubles

- B have an exact counterpart in black-

and-white sets. The preceding chapter

dealt with the troubles that occur in setting

up the black-and-white display on the
color picture tube. This chapter deals with

‘the troubles that occur in getting the color

signal from the video amplifier, through the
color circuits to the picture tube so it can
be added onto the black-and-white dis-

play.
COLOR SIGNAL—The color signal con~

tains two parts. One is the color sidebands

that is going to be processed and then added

to the black-and-white picture. The second
is the color syne or lock-in signal. It is
going to lock the color oscillator into the
same frequency and phase settings as the
station's color oscillator.

A sampling of the complete TV signal is
taken off at the 1st VIDEO AMPLIFIER. It
is sent to two entrances of the color circuit
area. One, the BANDPASS AMPLIFIER
and the other, the BURST AMPLIFIER. In
the bandpass amplifier the color sidebands
are extracted from the TV signal, amplified
and sent on to the DEMODULATORS. In
the burst amplifier the color sync or color
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fier the TV

burst is separated from the TV signal, the
3.58 MC oscillator is locked into the right
frequency and phase, and the oscillator
output is also sent to the demodulators.

In the demodulators the color sidebands
and oscillator output are combined and
construct the color signal. The demodulator
outputs are then sent to the matrix cir-
cuits. The outputs of the matrix are B
minus Y, G minus Y and R minus Y. These
three outputs are applied to the three con-
trol grids of the picture tube,

Meanwh;le, back at the 1st video ampli~
signal is amplified and sent to
the 2nd video amplifier and amplified
again. Then the signal, which incidentally
is known as the Y signal, is sent into a
DELAY LINE.

The Y signal travels through the video
circuits faster than the color signal tracks
through the color circuits. It is slowed in
the delay line. Then the Y signal is sent
into the VIDEO OUTPUT. It is amplified
once again and is then applied to the three
cathodes of the picture tube.

During a color program the Y from the
three cathodes add in the electron guns
withthe B - Y, G - Y and R - Y from the
three control grxds The electron gun out-
puts are pure Blue, Green and Red, (B
minus Y plus Y eqzzals B).

Troubles occur to the color picture when
there is a circuit problem in the color cir-
g&}ms Let's go through the color-only trou-

es,

NO COLOR—You can’t tell the color is
missing till a color programs appears only
in monochrome on your screen. Then, ad-

COLOR TRANSMISSION

b
b S T R R e R e e L L R B e e AT R

The color section of a TV set is usually in one .

area and needs about five tubes to do the job.

3.58 MC subcarrier that rides on regular carrler.
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TRANSMITTING
ANTENKA
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(BLACK BACKGROUND)

CORRECT PATTERM

When the peacock comes on with no colors or weak
colors, it Indicates color tubes should be tesied.

DARK BROWN-BLACK

Some new color TV's have tramsistorized tuner
and IF stages. Leave servicing for skilled hands.

DARK BROWN-BLACK

LIGHT ORANGE-TAN ~- -

B -0

Hum bars occur from heaterdo-cathode shorts in the signal path circuits. Replace the offending tube.

justing the color level control has no effect.

The prime suspect is the BANDPASS
AMPLIFIER since its job is initial ampli-
fication of the color sidebands. Next in line
are the 3.58 MC OSCILLATOR, BURST

:~ AMP and BURST KEYER. If the oscilla-

tion gets off frequency, the color killer gets
the impression there is no color sync and

 shuts down the bandpass amplifier. Last

suspect is the COLOR KILLER since it has
the ability to turn the bandpass circuit on
and off.

Should the color be missing on one or
more channels, but appear on others, you
have a variation of the no color symptom.
In these cases a check of the antenna sys-
tem is indicated. Then a testing of the RF
AMPLIFIER, MIXER-OSCILLATOR and
IF tubes.

WEAK COLOR—When your colors get
weak the degrees of the symptom is a dull
red instead of a vivid one, to a washed out
picture that almost looks black-and-white
except for the fact that the sky is a dull
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LOSS OF COLOR SYNC

When you lose color sync the colors will lie in
horizontal stripes or roll through the picture.

When o color diference amplifier goes bad, its
respective color vividly dominates the screen,

blue and flesh tones have a slight natural-
ness to them,

Most of the time this trouble is caused by
poor response in your antenna system. A
new antenna head or new lead-in wire, or

‘both, will probably cure the trouble.

The second most likely suspect is the RF
AMPLIFIER tube, then, the IF strip tubes.
Next, try the MIX”~OSCILIATOR

~ VIDEQO amplifiers and the BANDPASS
AMPLIFIER.

Before skilled help is called, a final test
of the other color circuit tubes might help.

NO COLOR SYNC-—When your colors
go out of sync, the black-and-white picture
remains firmly in place. The colors in the
picture show up as horizontal stripes across
the screen. They could be still, or shimmer
from top to bottom.

During such a seizure test the BURST
KEYER, BURST AMPLIFIER, 3.58 MC
OSCILLATOR and REACTANCE tubes.
One of these will probably cure. If not, test
the DEMODULATORS and the G minus
Y, B minus Y, and R minus Y. If that
doesn’t do it, the color sync is out of control
and it's time to call for a professional
trouble shooter.

ONE VIVID COLOR~—Should your TV
picture suddenly go all red, all green, all
blue or all yellow, etc., that partwular elec~
tron gun or guns are running wide open.
For instance if it’s red, the red gun is wide
open. If it's yellow both the red and green
guns are wide open.

Test the.color-difference amplifier that
the color indicates. If it's red, test the R - Y
amplifier. Should it be yellow, test the
R - Y, G - Y amplifier. And so on.

This trouble might look similar to the
gray scale adjustment trouble discussed in
the preceding chapter. There is a differ-
ence though. When one of the amplifiers
goes, the screen will go vivid. When the
gray scale adjustments are slightly off, the
screen is 3ust tinted slightly.

| ARS—Qur familiar heater to
eathﬁda ieakage can occur in color TV
tubes, too. If there is any leakage or shorts
in the RF AMPLIFIER, MIXER OSCIL-
LATOR, IF tubes, VIDEO AMPS or OUT-
PUT or any of the color tubes, colored hum,
that you can see, can appear on the screen.
Replacing the offending tube will cure the
trouble.

ONE COLOR MISSING—Should your
color picture still have vivid colors, but one
of the colors disappears, it's a bit tricky to
analyze. When you lose green, your color
and black-and-white picture changes to
shades of blue, red and purple. When you
lose red, your picture changes to shades of

blue, green and cyan. When you lose blue,

your picture changes to shades of red,
green and yellow. First step is to try to re~
store the gray-scale adjustments (see
Chapter 14). Then try the B - Y, G - Y,
R - Y color difference amplifiers. "Look at
the neck of the picture tube to see if one
of the three guns is not lit, If these two
measures don’t pin the trouble, you prob-

ably have a bad picture tube even though

all three guns are lit. ©
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CHAPTER 16 |

There isn't much vou can do about interference from am electric shaver except wait until you're done.

of TV Interference

Getting Rid
{ NE GOOD THING you are paying for

¥ in a new color TV is extensive IF
trappings. These additional tuned circuits
make the color TV less interference prone
which is quite a blessing. I've seen black-
and-white TV’s sitting next to a color TV
with the monochrome pictures all but
washed out while the color set wasn't af-
fected at all.

However, when interference does appear
in color, it's more annoying than on a
black-and-white TV. What interferences
appear where? What can be trapped out?
What can’t be helped? Let’s start from the
beginning.

There are two major kinds of TV inter-
ference, The first is RF Interference in
which your TV tunes in radio frequencies
(RF) just like any other channel you set
it for. The second is Erratic Interference
which appears on all frequencies. It is
rough to get rid of.

RF Interference
This is a type that can be tmpped out in
varying degrees. Let's examine the differ-

ent types your TV is prone to. |
920 KC BEAT—This is the latest kind

and is a direct result of color TV. The
sound carrier and the color subcarrier in
the TV signal are set exactly 920 kilocycles
apart. Whenever the sound is heard, its
carrier mixes with the color. This 920 KC
beat appears on the TV screen as a slight,
to bad, herringbone interference in the
lighter parts of the picture.

The main thing you need to cure this
condition is a good color antenna. Good
gain increases the signal to noise ratio and
simply rejects the 920 KC beat, Also, you
could orient your antenna to different di-
rections. There might be one direction that
is best for 920 KC rejection.

Other than that you’ll have to judiciously
adjust the fine tuner to the best spot. It's
sﬁm{—zwhere between complete loss of color

and loss of picture to the sound bars. It's
the nature of the beast.

Should you see little bits of the 920 KC
beat in the black-and-white picture,
around small objects, you have a slightly

different condition. To cure this condition
adjust the Color Killer control till the con-

dition just disappears.

CO-CHANNEL INTERFERENCE: As
the name implies, this is interference from




E( This interference is caused by color broadcast:
is cured by getting o stronger signal in TV set.

Bousxcinq waves of o distant TV station pushing
your local channel off the «air cannot be helped.

Interference of the next channel on digl pushing
onto desired channel can be helped with a stub.

Locate the best length for « stub by watching TV
picture on screen and shorting out the stub wire.

Once you have the stub length, cut wire slightly
longer to accommodate the wire that will short.

a channel with the same frequency. For in-
stance Channel 4 in Miami could possibly
interfere with Channel 4 in New York, if
the atmospheric conditions are correct.

The interference could be only lines or
ripples in a moderate case, or, in an ex-
treme situation your local channel can be
pushed off entirely with a strange snowy
yictum taking its place. How is this possi-
ble?

TV carrier waves normally travel in a
straight line of sight path. This gives the
carrier an effective range of about 30 miles
according to terrain. (Range can be in.
creased by using principles described in
the antenna section, Chapter 7.) All other
transmitted energy that misses the earth
travels on out to space and is dissipated.
The 30-mile range was deliberate and
permits many channels, with the same
frequency of 2, 3, 4, etc., to function without
interfering with one another. However, at-
mospheric conditions sometimes conspire
against this well-laid plan.

There is a layer of atmosphere in the sky
starting at about 50 miles, on up to about
250 miles, called the ionosphere. The layer
between 50 and 80 miles is called the “F”
layer. In this region, the air molecules are
more sparsely spaced than at low levels,
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You can purchase an RF trap that will work just
like a stub and even tunes for best trap point.

yet not as sparse as at higher levels. They
are just close enough together to become
heavily ionized by cosmic ray bombard-

. ment, yet not close enough to collide and

lose the ionization.

The E layer affects RF energy by bend-
ing the transmitted waves back toward
earth. Most of the time there is not enough
bending of TV waves to cause any ill ef-
fects. However, during certain atmospberic
coincidences that occur a few times a year,
the E layer becomes extra heavily ionized.
Then it reflects a lot of the TV waves. The
waves can bounce back and forth between
the E layer and earth, traveling thousands
of miles.

Co~-channel can come from any distant
station no matter how far, but the strong-
est type usually comes from a station about
400 miles away. It will shove your "local
channel off your TV screen. It's known
as sporadic E skip. What can you do?

Sit down and wait till it disappears. Try
to enjoy the novelty of the phenomenon. It
usually doesn’t last too many days.

ADJACENT CHANNEL INTERFER-
ENCE-—Not to be confused with co-chan-
nel, an adjacent channel is the one next to
it, not the same one. The TV interference
caused by it happens when your TV begins
picking up the adjacent channel in addi-
tion to the one you have it tuned to.

The victimized channels in our area be-
tween Philadelphia and New York are 4

“and 11 from New York. Channels 3 and 10

from Philadelphia keep interfering with
them. The TVI appears as a writhing her-
ringbone pattern on top of 4 and 11 On

A truck outside your door revving its mofor can
disturb your TV reception in this drastic way.

occasion, a weak superimposed picture ap-
pears moving quickly with the horizontal
blanking bar, giving a “windshield wiper
effect.”

There’s a good reason why Channel 3
and 10 interfere with 4 and 11 respectively.
The audio portions of 3 and 10 are only 1.5
megacycles below the lowest frequencies
of 4 and 11’s picture information. This is
closer together than the sound and picture
are on any one channel taken by itself. The
sound and picture on all channels are 4.5
megacycles apart.

Most TV’s are not able to tune close
enough to keep the sound of 3 from the pic-
ture of 4. The sound thus appears as a her-
ringbone overlay. If the channel is strong
enough, then it also wipes the windshield.
Channel 10 does the same thing to 11

*

~_There are commercial traps on the mar-
ket that can be installed. One trap is tuna-

ble from Channels 2 through 6, while
another is tunable from 7 through 13. They
cancel out the channel you tune them to.
For example, if you want to rid 4 of 3, tune

the trap to 3.

RADIATION FROM YOUR SECOND
TV—As people get two or more TV’s per
home, this type of TVI becomes more com-
mon. You'll notice it one night when one

of your channels washes out to a more or

jess degree.

In every TV (as we covered in the tuner
section, Chapter 8), there’s a local oscilla~

tor. The oscillator runs at the frequency it
is tuned to, plus the IF, With a 44 MC IF,

the oscillator will run 44 MC above the . -

channel you selected. In many TV’s this
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oscillator frequency can leak out and ra-
diate. This can cause TVI to nearby TV
~ receivers that become tuned to the oscilla-
5 tor’s frequency. This happens easily.
" Suppose for instance, your children are
| watching Channel 3. Three's carrier wave
is 60 to 66 MC. This means the oscillator is
- running 22 MC higher or between 82 and
88 MC. Channel 6 transmits between 82 and
88 MC. If you tune your TV to Channel 6,
- your TV is going to pick up the kids' TVL
<~ According to the strength of the radiation,
the interference will be slight or will wash
out the picture altogether.

What to do? Relocation of one or both of
the TV's will cure the condition. If this
remedy is to no avail, you’ll have to install
another RF amplifier stage to block off the
radiation. These are called signal boosters
S and will kill spurious radiation from an of-
2 3 fending TV.

DIATHERMY, ELECTRONIC HEAT-

ERS, ETC.—There are many different elec-
tronic instruments in common use today.
In the main, they are very well $h1eldcd
> and cause no appreciable TVI. However,
. you might be unlucky enough to be in a
‘“’ position where this is not true. Should you
be constantly annoyed with some type of
RF interference, it will appear on your
screen as herrmgbane stripes or overlays.
To trap it out is going to be a tedious job
of trial and error.
L8 You're going to have to try a number of
7 traps, installed between the antenna lead-
in wire and the antenna terminals. The
trap that rids you of the TVI is, of course,
the one to install permanently.

For best results, rather than install it at
the antenna terminals, install it as close to
the tuner input as possible. The closer you
get to the tuner, the less lead-in will pick
up TVI after the trapping.

A convenient homemade RF trap can be

« made out of lead~in wire, Cut off a piece
about three feet long. Attach one end right

- on top of the lead-in from the aerial. Then

short out the stub every few inches, watch-
3 ing the picture full of TVI at the same time.
3 The spot that is best, cut and short.
A word about hams: The amateur radio
operator is usually blamed for all TVI
_ from auto ignition to sporadic E skip.
"~ Mostly he is not at fault.

True he is on the air and it’s possible for
you to pick up his transmission. Usually
. though, any pickup is due to poor align-

" ment or trapping in your TV. A high pass
- filter at his frequency, installed at your an-
e tenna mput wxll usually make up the de-
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To reduce ignition type of interference, twist the
antenna lead-in like this, or imstall coax cable.

amateur and tell him how you are receiv-
ing his signal. I've never met a ham who
wouldn’t be happy to help cure your TVI
whether he has a hand in it or not.

Erratic Interference

This is the other major type of TVI It
includes all sparking, leaking, poor wiring,
etc. It’s rough to get rid of. Let's go through
the major types and their cures.

LIGHT BULBS—Light bulbs are a major
source of TV interference. They can cause
trouble ranging from black horizontal
jagged lines to three- or four-inch swaths
of ripple rolling through the picture, Occa-
sionally there will be a rippling stripe that
looks like Barkhausen oscillation except
that it is horizontal instead of vertical. This
type of interference most often takes place
around the frequency range of Channel 3.

In the interfering light bulb the filament
cracks but doesn’t break entirely. To the
naked eye the bulb looks OK and lights as
it should. Sparks fly across the crack in the
bulb’s filaments, however. The filaments
resonate, because of the electrical energy
expended, and they resonate at frequencies
near Channel 3.

The resonating frequency acts like a
carrier wave. The sparking modulates this
carrier at 60 cycles per second. The TV
picks it up just as if it were Channel 3 and

| ragged 60-cycle hum is seen and heard.

Fo aF o = - i3t . g by
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You repair this trouble by a process of
elimination. Go from bulb to bulb while
your set is acting up. Turn off each light
switch or, if it's a multibulb fixture, un-
screw the bulbs one by one. When the in-
terference stops you have the culprit in
your hand.

If none of the bulbs do the trick, check

your attic. Repairmen have found bulbs

burning in attics that people have had on,

unknowingly, for years. If you still don’t

find it, politely check your neighboxs’
homes in the same way.

by electric shavers, mixers, vacuum clean-
ers and other appliances is very common.
This type of interference is not radiated; it

travels through the power line from the

appliance to your TV set. While the ™™V |

power supply is designed to produce
smooth DC from the 60-cycle AC line, it
can’t eliminate other erratic frequencies
caused by appliance motors. These fre-
quencies find their way into the circuitry
of your TV receiver and produce static in
the speaker as well as static lines in the
picture,

The remedy is to install a filter, either at
the source of the TVI or in the line of your
TV receiver. AC line filters, designed to
quell this sort of trouble, are available in
most hardware and service shops.

DIATHERMY-This familiar type of
interference is becoming less common since

This type of trap helps eliminugte all kinds of
interference that is coming in your antemna lead.
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TRIC APPLIANCES—TVI caused
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FREE! For fun and pride in assembly, for long
years of pleasure and performance, for new ad-
ventures in creative electronics mail the coupon |
below and get Conar’s brand new catalog of |
quality do-it-yourself and assembled kits and %
equipment. Read about items from TV set kits [ >
to transistor radios . . . from VTVM’s to scopes [ -
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Cut off any excess leadin wire. Don't leave a
roll behind the TV. It reduces signal strength.

most diathermy machines have been ren-
dered innocuous. There are still occasional
cases, however,

In the old days, radiation from these
machines put black bars into nearby TV
sets. Today, for the most part, the inter-
ference is slight and looks like a horizontal

. herringbone stripe when it occurs.

If you know of a diathermy machine
nearby, and you have reason to believe
that it's causing trouble, you -can cure the

interference at your set if it’s not too seri-

AUTO IGNITION-—The sparks pro-
duced by automobile spark plugs cause
energy to be radiated by the car’s ignition
system. These pulses can be picked up by

TV antenna and find their way into
tuner where they are processe
along with the TV carrier wave. Ignition

/
(i

noise appears on the screen as moving dots -

and in the sound as static. You can hear
and see a driver gun or slow his motor with
your TV set. If ignition noise severely af-
fects your TV reception, there are several
corrective measures you can take. One,
since the energy is coming through the an-
tenna, you can isolate the antenna from the
street to cut down the interference. Check

the location of your antenna. The best spot
for low noise is as far away from the street -
as possible with the house forming a solid
shield betweenthe street and the antenna.

The antenna lead-~in wire also has a ten-
dency to pick up noise. If the antenna wire
offers a flat surface to the interference it
will pick up more of it. Run your lead-in
wire down the side of the house away from
the street and twist it a turn or two per
foot. These measures will tend to cut dowr
ignition noise. *®

T, i

s




R17

e 3

This 19-nch color TV portable is not small, it comes with o stand, and requires two men lo carry it

Tips on Portable

TV's

The correct way to approach problems of repair on your portable TV set

ASK ANY TV dealer and you will find
A that 70 per cent of the number of tele-

 visions he sells are portable. Most of the

rest are color. Almost everyone has a port-
able TV, or two. Some even portable color.

This change-over from large immobile
television to easily moved TV saves you
repair money. For these type of sets you
no longer have to call for a TV repairman
to come to your home. You can pick it up
and carry it to the nearest TV shop for
testing.

In fact, TV manufacturers have specified
in their sales papers, a “carry-in guar-
antee.”

The main difference between a console

TV and a portable is reduced air space.
Although some economies are exercised,
for the most part, all the circuitry that is
in the console is in the portable. Smaller
picture tubes and speakers might be used,
but everything else is about the same.
The reduction in air space causes only
one major problem. The mechanical ap-
proach. Taking the portable apart, putting
it together, changing components and
making adjustments is more difficult.

Some of the bolts and screws are set in.

at weird angles and require special tools

like an offset hex-head wrench. The . e
chassis can be mounted to the cabinet in

a certain way that does not immediately
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, These tiny TV's are easy to carry but rough to
repair; have only a high voltage and a CRYT tube.

The mechanical approach of taking apart. putting
together and changing the components is tougher.

- There are only a few tubes in this portable, but
o each tube is complex and has numerous functions.
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"Really compact, this new nut )
driver/screwdriver set features 12
interchangeable blades and an ~
amber piastzc (UL) handle. All are
contained in a slim, tnm, see-thru Ne. 99PS-50 “
plastic case which easily fits hip pocket Broad. flat
basé permits case to be used as a bemch stand o
Ideal for assembly and service work. .
7 NUTDRIVERS: A A
37167, 77327, 174", 9/32", S/16" - ,
117327, 378" hei openings \ '
e 3 .
2 SLOTTED SCREWDRIVERS:
3/167 and 9732 tps
2 PHILLIPS SCREWDRIVERS:
=1 and =2 siuzes
EXTENSION BLADE:
Adds 4" reach to drwing blades %
HANDLE:
Shockproof. breakproot Exclu o
sive, positive locking device -
holds blades firmiy for lurnang. -
permits easy removal
WRITE FOR CATALOG 162
XCELITE INC. « 78 BANK ST., ORCHARD PARK, N. Y. §
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The antenna breaks easily if one tries to orient
#t without pulling R out fully from the socket.

The exact cuignna replacements are usually readi-
ly availoble, but the units are quite expensive.

The most common portable-type breakdown is the
bulltdn antenna. However, it is easy to replace.

Left, when poriables first came out the long 1@3@%&
of the picture tube néec

ssltated a deep cabinet

The replacement rods are universal, and package
contains instruction on how 0 do the replacing.

hit the eye. As a result you can’t get it
apart neatly unless you have factory dis-
assembly instructions.

Therefore, don’t try too hard to pull them
apart. Save the disassembly for the people

with the correct tools and service notes,

unless you happen to have these items.
Changing tubes can be just as easy O

easier, since the number of tubes in a port-

able is at a minimum. Replacing transistors,

however, is really a skilled type of job and

should be left alone.

The most common casualty of a portable
TV set is the built-in antenna. The main
reason for their demise is: someone tries
to orient the antenna without pulling the

»

outermost
completely out of the ball swivel. The an-

shell of the telescoping it
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2 Abraham Marcus, co-author of famous best-seller

“Elements of Radio” makes amazing offer!

Rl LA s

TRY MY [.; COURSE FREE

REPAIR FOR 1 MONTH

"I it hasn't boosted your spare-time earnings
during that period, just return it and owe nothing!”

Here It Is] The most omazing guarantes offered ca aay gg’ﬁ‘*fmﬂgﬁ ‘W,:‘;‘ f&mgg& o

radio-TY course onywherel We'll send you Abreha Xnow about radio repalr, replacement, and @

m ad
- * o S one Yul ‘ readjustment. Eas .to-understand, step-by-
Marcus® cosrse fo use FREE for one ¢ull monthl If in g 2 nem WP PASURANTLERG. o e

e that time you hoven't made more mosey fixing l“ﬁd‘:; to locate and remedy ?hefoctt,dqulckly. Covers
e A : ey : ‘ ¢ and poy no TRY receivers; superheterc ¢ recelvers;
and TV sets, just return the books o us and pay a R reastes - g v A oo

e QCM¥! *te. Expj,ains how to use testing lnstruments
such 38 meter, vacuum-tube vOlImelers,

Why do we make this sensational offer? First, becsuse these books tube checkers, ete,, ete

are S0 easy to use. They sre written in the same clear, easy-to- | H sl —— i -

o understand language that made the author’'s ‘‘Elements of Radio™

- a 1,000,000-copy best-seller. Second, because these books get right
Preatice-Hall, inc., Dept. 6864-M2
Eaglewood Cliffs, New Jarsey

to the point—tiall you what to do in 1-2-3 fashion. For example,
ance you master the first few chapters of the TV book you aré
Please send me Abraham Marcus’ TV & RADIO HEPFAIR COURSE

. ,;g, | ready for business—ready to do service jobs in the fleld-—ijobs that
{3 volumes) for 10 ihys FREE examinstion. Within 10 days I will
payment of

SIOIrONT O1GVE

sccount for over 80% of ali service calls.
: ~ DON'T WAIT! You risk nothing when you send the coupod st
b right. You don’t have to keep the books and pay for them unless
you sctuslly make extrs money flxing radios and TV sets. Even
when you decide to keep them, you D&Y on easy terms. Mall the
coupen DOW. oither return it aud owe nothing, oF send my fost
$6.65 plus a few cents tage. Then after I have used the
course for & FULL MONT , if 1 amm satisfied | may seturn
it and you will refund my first payment. Or 1 will m§ the course
and send you two more payments of $6.65 a month for two months.,

WHAT YOU GET IN THESE 3 GIANT YOLUMES
BLEMENTS OF FELEVISION SERVICING, @nd Editon. Analyzes
and iljusirates more TV defects than any other book, and ;'}m«
wides comruu .Wby-swz procedure for correcting each. You
can actuslly SEE what to do by looki at the pictures. Reveals
for the first time all details, theory servicing procedures for
the RCA 2B-tubg color television recelver, the CRS-Columbis
Model 205 color set, and the Motorola L9-inch color-receiver.

RAOIO PROJECTS. Bullid ?‘W own receivers! Gives you 10 easy-
to-follow projects, including crystal delector receiver—diode de-
tector receiver—regenerative receiver—audio-frequency smpliifier—
tuped-eadio-frequency tuner—AL-DO superheter e receiver—eata, '~w-nnaumammmwmmwummmmmﬁuumn o 45 B W PN
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While portables present all kinds of problems,
to skilled TV benchmen they're just another job.

P ~ tenna immediately bends. Once bent, it is
| ruined.

You can purchase a replacement for the
telescoping dipole. Fortunately, 90 per cent
of them are all alike. A universal replace-
ment installs quite easily. |
~ Remove the back of the TV and take the
defective unit out. If it’s stuck, hacksaw it
out. The replacement comes in two pieces.
The dipole and a stud. Push the dipole
through the ball swivel. Then insert the
stud into the base of the dipole. The stud
holds the dipole in the swivel. It's that easy,
- unless the spring-loaded plastic swivel
* ©  holder breaks. Then you must replace the
~ entire unit. Buy either the exact factory
‘ replacement or a universal that will mount
on the rear of the TV. ¢
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