- el

DECEMBER, 1970[] 75 cents

A HOWARD W. SAMS PUBLICATION

Electronic Servicing

CIRCUITRY IN
‘71 COLOR TV

Articles beginning on
pages 16 and 38

Updated and expanded
Source Guide to Imports,
page 50

www americanradiohistorv com



Cutyour time

With “QT.’ The Quick Turnover
Parts Inventory System from RCA.

How much t m= da wou spend in the shop s=arching for
parts? And if you don’t have them, how long does it
take vgu to g2: them?

If yoL're domg more than your share of looking for parts
or crdering them ¢ the phone, you're wasting time.

Time that's cutting down your efficiency and sreventing you
from doing :te real y important things.

That's wher2 cur Cueick Turnover Parts Inventory System
1“QT ’ for short) can help.

It's a system that pets 250 of the fastest meving RCA parts
for TV sets, radios and phonographs at yoir fingertips.
2arte selected by ITA’s computers.

You'll also kErew wtren the supply is running low. And

shoau d any 37 :he parts be dropped from th= “‘top-mover list,
simp y return them zhrough your “QT" distributor.

Tal< to your CA Parts & Accessories Distr butor about

outzing in a "QT” Inventory System. “
The sooner ycu dc the faster you'll start seving time. ( “““
~ - \‘ )
Parts and -
Accessories -
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FREE! YOUR FIRST
CAN OF VLR IS
ON US!

We say TUN-O-BRITE is head and shoulders
above any other tuner spray you've ever tried.
You say you’ve heard that song before.

It’s time for us to put our money where
our claims are. Tell you what we’re gonna do.
Buy a can of TUN-O-BRITE from your fav-
orite distributor — at the regular price.

When you’ve used the TUN-O-BRITE up,
send the empty can to us. We’ll send you a
new can OF YOUR FAVORITE TUNER
SPRAY FREE!

There are no strings attached to this offer.
If you ask for TUN-O-BRITE, we’ll be de-
lighted to send you another can absolutely
free. If you ask for a competitive brand, we’ll
be disappointed, but we’ll send it to you any-
how. Either way, you can’t lose. You get to
try TUN-O-BRITE at our expense because
you can swap the empty can for a free can
of your favorite tuner spray.

) < 4
Fnonssaomu.

> TV TECHNICIANS
AMEN i
HEAVY DLTY TUNER
SPRAY WitH BUILT
| POLISHING ACTION!

SHAKE WELL -

Of course, we’re betting that once you try
TUN-O-BRITE, you simply won’t settle for
any other product, no matter how cheap you
can buy it. After all, you can tell a profes-
sional TV technician by the tools he uses.

EREE AN CHEMTRONICS:
LA

This offer expires
February 1, 1971

Circle 3 on literature card
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Shop Talk—New and Changed Circuitry In *71 Color TV,
Part 1. ES’s technical editor explains the operation of both
new and modified circuitry you’ll encounter in this year’s
crop of color receivers. by Carl Babcoke.

26

Dale’s Service Bench—1-2-3-4 Servicing. Dividing circuitry
into functional, bite-size elements which can be checked in
a definite, logical sequence is the basis of one veteran tech-
nician’s successful diagnostic technique. by Allan Dale.

32

Troubleshooting Video IF With Sweep Alignment Gear, Part
1. The time-saving designs of modern TV alignment equip-
ment-—such as Sencore’s Model SM152 and B & K’s Model
415 sweep/marker generators—make them particularly effi-
cient aids for both alignment and troubleshooting. How you
can usc thesc instruments for speedier troubleshooting is the
primary subject of this series. by Larry Allen,

38

The All-Electronic Tuner, It is probable that “mechanicless”
tuners eventually will be used in all TV receivers. To service
them, you will have to be familiar with how they function.
This article explains the fundamental principle of operation of
RCA'’s new electronically switched TV tuner. by Bruce Ander-
son,

50

Source Guide to Imported Consumer Electronic Products, A
cross reference of brand names to importers, distributors or
manufacturers. Over 700 brand names of foreign-made sets
are listed in this updated and expanded edition of an annual
ES feature.

64

Simple X-Ray Detection Instruments For TV Service Tech-
nicians, Two proven designs developed by the Radiation Mea-
surecment and Calibration Branch of the Bureau of Radio-
logical Health specifically for construction and use by elec-
tronic service technicians., Either design reportedly can be
built from commonly available, low-cost components, and
without specialized radiation measurement instrumentation ex-
perience. by Richard K. Stoms & Edward Kuerze.

_

DEPARTMENTS

Electronic Scanner ... .. 4 Audio Systems Report .... 48
Readers’ Exchange ....... 10 Advertisers’ Index ....... 62
Troubleshooter .......... 12 Antenna Systems Report .. 62
Letters to the Editor ..... 14  Product Report ..... . o 72
Test Equipment Report .. 44 Catalog and Literature .... 75 J

Second class postage paid at Kansas City, Mo. and additional mailing offices. Published
monthly by INTERTEC PUBLLSHING CORP., 1014 Wyandotte St., Kansas City, Mo. 64105. Vol.
20, No. 12. Subscription rates $5 per year in U.S., its possessions and Canada; other coun-
tries $6 per year.

EDITORIAL
GEQ. H. SEFEROVACH, Director
J. W. PHIPPS, Managing Editor
CARL BABC OKE Tachnlcal Editor
ARBARAL SMITHSON, Editorial Assistant’
OUDLEY ROSE, Art Director

CONTRIBUTING AUTHORS

Bruce Anderson
Joseph J. Carr

Allan Dale
Robert G. Middieton

TECHNICAL CONSULTANY
JOE A. GROVES

EDITORIAL ADVISORY BOARD

LES NELSON, Chairman
Howard W. Sams & Co.. Indianapnlis

CIRCULATION
EVELYN ROGERS, Manager

ADVERTISING SALES
Kansas City, Ilmaurl 641095
Tele: 913/888-4664
E. P. LANGAN, Director
R. JACK HANCOCK, Manager
JAKE STOCKWELL
S. F. WILSON, Production

REGIONAL ADVERTISING SALES ORFICES

Indiznapolis, Indiana 48280
ROY HENRY
2469 E. 98th St.
Tele: 317/846-7026

New York, Mew York 10018
CHARLVEVS C. HORNER

3 W, 57th St.
Tele: 212/688-6350

Les Angeles, California 90085

JOHN D. GILLIES
3600 Wilshire Blvd., Suite 1510
Tele: 213/383-1552

Lendon W. C, 2, England
JOHN ASKCRAFT & CO.
12 Baar Street
Leicester Square
Tele: 930-0525

Amsterdam C. Helland
JOHN ASHCRAFT & CO.
W.J.M. Sanders, Mgr.
for Benelux & Germany
Herengracht 365
Tele: 020-240908

Telyo, Japan
INTERNATIONAL MED!A
REPRESENTATIVES LTD.

1, Shiba-Kotohiracho, Minatoku

Tele: 502-0656

s @

ELECTRONIC SERVICING (with which is com
bined PF Reporters) Is published monthdy
tntertec Publishing Corp., 1014 Wyandott
Street, Kansas CRy, Missourl 64105.

Subscription Pricas: l yur —$5.00, 2 yurs
—$8.00, 3 years—$10.00, in the v.s.
its possesslons and Canada.

All other foreign countries: 1 year—$6.00,
2 years—$10.00, 3 years—$13.00. Single
copy 75¢; back coples $1,

I Rebort E. Hertal, Publisher
Intertec Pubtishing Corp.

Subsidlary of Huward W. Sams & Co., Inc.

Copyright, 1970, Howard W. Sams & Co., Inc. All rights Reserved: Material may not be re-
produced or photocopied in any form without written permission of publisher,

2 ELECTRONIC SERVICING/December, 1970

wWwWw americanradiohistorv.com



Do you want the
same things
Dick DeVroeg wants in capacitors?

Then you'll ask for
Sprague Twist-Lok” Capacitors when
you need twist-prong electrolytics.

As manager of S&R TV in Lake Forest, lllinois, Dick DeVroeg
knows the importance of using quality components.

The 8-man S&R organization has built a name for itself in
northern Chicago suburbs over the past 18 years.

“To maintain our reputation in servicing everything in electronics,”
Dick says, “we just can’t compromise on dependability.

That's why we prefer Sprague Twist-Lok Capacitors.”

Ask your Sprague distributor for a copy of Sprague’s
Electrolytic Capacitor Replacement Manual K-109 or write to:
Sprague Products Company, Marshall St., North Adams, Mass. 01247,

SPRAGUE

P.S. You can increase your business 7Y2% by participating
in EIA’s “What else needs fixing?"’ program. Ask your THE MARK OF RELIABILITY

distributor or write to us for details,
GO Circle 4 on literature card
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COLOR TV

CONTROLS

-CONVERGENCE
«Audio - Color
«A.6.C. Delay - Focus
*Brightness + Sensifivity
*Horizontal Frequency
*Horizontal Centering
Vertical Linearity

Vertical Centering
105 DIFFERENT

EXACT REPLACEMENTS
RCA ¢ SILVERTONE
ADMIRAL ¢ ZENITH

G.E. and others

ASK FOR FREE CROSS REFERENCE NO.X67

MANUFACTURED BY
WORKMAN folednic
PRODUCTS. INC.

SARASOTA, FLORIDA

MANUFACTURED FOR
THE OEM MARKET.

NOW AVAILABLE FOR
REPLACEMENT PARTS...

Circle 5 on literature card

""" "FREE CA

&1 supeaahes
-

[RTLOE R EARPION

TV PICTURE TUBE REBUILDING EQUIPMENT

C.R.T. Equipment Company, Inc.

2740 Old Lebanon Road
Nashville, Tennessee 37214

Telephone (615) 883-0215

: Mail Coupon Today :
v T T T T T ease prng)
1 Name ]
] ]
g Firm Name [ |
] ]
1 Address 1
i ]
1 City State Zip 1
! e e - = = = ClipMeOut B i e

Circle 6 on literature card

4 ELECTRONIC SERYICING/December, 1970

Bleclromicscanner

news of the industry

o ——

Business Consultation Offered By NATESA

A direct consultation service “on all phases of home
electronic service business problems” is being offered
members by the National Alliance of Television and
Electronic Service Associations (NATESA).

There is no charge for the service except for those
problems that require extensive and costly research. In
such cases, the member will be advised of the cost
before research of the problem begins.

Under this plan, the member is asked to submit his
question in a typed, double-spaced letter, providing as
many related details as possible. The member also must
include his NATESA license number and a self-ad-
dressed, stamped #10 envelope,

Each question reportedly will be studied and, if
necessary, researched and answered as soon as pos-
sible, depending on the complexity of the problem.

The service is not meant to replace members’ own
legal or accounting agencies, states Frank Moch, Exec-
utive Director of NATESA.

EIC Formed to Unite Electronics Industry
and Solve Mutual and Related Problems

The Electronics Industries Council (EIC) was
formed in Chicago on Sept. 29 to serve in a liaison ca-
pacity between all electronics trade associations. The
group formulated plans for industry-wide cooperation
encompassing all segments of production, service, mer-
chandising, broadcasting, research and technical ap-
plications.

Associations represented at the first formal meeting
of the council were: The Electronic Industries Asso-
ciation, Distributor Products division; National Elec-
tronic Associations; National Association of Broad-
casters; National Alliance of Television and Electronic
Service Associations; National Electronic Distributors
Association; Electronic Representatives Association
and the International Society of Certified Electronic
Technicians.

Invitations to participate in the EIC are being ex-
tended to nine other trade groups: the National Ap-
pliance and Radio Dealers association; the Association
of Electronic Manufacturers; the Western Electronic
Manufacturers Association; the Society of Broadcast
Engineers; the Institute of High Fidelity; the National
Cable Television Association, the American Loud-
speaker Manufacturers Association; and the National
Association of Music Merchants. Other interested
trade groups also are invited to send representatives to
the Dallas meeting in February and to consider par-
ticipating on a permanent basis.

The Chairmanship of the group will be rotated each
succeeding session, Gene Hill, Kaiser Broadcasting Co.,

(Continued on page 6)
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TUNER SERVICE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS
AT ONE PRICE.

TUNER REPAIR

VHF Or UHF Any Type $9.75.
UHF/VHF Combo $15.00.

In this price all parts are included.

Tubes, transistors, diodes, and nuvistors
are charged at cost.

Fast efficient service at our 4 con-
veniently located service centers.

1 year guarantee backed up by the
largest tuner manufacturer in the U.S.—
SARKES TARZIAN INC.

All tuners are cleaned inside and
out, repaired, realigned and air tested.

TUNER REPLACEMENT

Replacement Tuner $9.75.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. for this purpose.

The price is the same for every type
of universal replacement tuner.

Specify heater type

Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

Characteristics are:
Memory Fine Tuning
UHF Plug In
Universal Mounting
Hi-Gain Lo-Noise

If you prefer we’ll customize this
tuner for you. The price will be $18.25.
Send in original tuner for comparison pur-
poses to our office in INDIANAPOLIS,
INDIANA.

" TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

{ MIDWEST. .. .. 817 N. PENNSYLVANIA ST., Indianapolis, Indiana . . . . . TEL: 317-632-3493
EAST........ 547-49 TONNELE (A\(;née jécriey City, New Jersey ... .. TEL: 201-792-3730
SOUTH-EAST . .938 GORDON ST., S. W., Atlanta, Georgia .. ....... TEL: 404-758-2232
WEST........ SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California . . . TEL: 213-769-2720
Circle 7 on literature card
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who presided at the initial meeting, will continue as
Chairman at the next session, to be held in Dallas,
Texas, on February 10, 1971, The Chairmen for the
following two sessions will be Frank J. Moch and M. L.
Finneburgh, Sr., respectively.

Groundwork for activation of the Council was laid
in St. Louis in July, and Hill, the acting Chairman,
followed through by setting up the organizing session,
held at suburban O’Hare Inn in an all-day meeting.

Among projects and actions recommended by the
Council were: Exchange of statistical, research and
survey data among the trade groups; a parts availability
survey; a census of electronic service technicians to
determine future needs and an analysis of the indus-
tries’ manpower.

The group also voted to recommend to the trade as-
sociations a study of the present Electronic Hall of
Fame with a view to its expansion as an all-industry
honor.

A permanent administrative staff was named, to
consist of Dick Glass (NEA), Secretary; Bob Flanders
(NAB), Records Coordinator and S. I. Neiman (Elec-
tronics Information Bureaus), Information Coordina-
tor. Bill Woodbury, Sprague Products Co., will co-
ordinate the parts availability survey.

GE Introduces First Combo Horizontal
Output/Damper Tube for Color TV

The Y-2014 Compactron tube—reportedly the first
combination of horizontal output and damper tube
functions in one envelope rated for color TV—has
been announced by General Electric’s Tube Department.

The new Compactron combines the conventional
6KD6 horizontal output tube (pentode) and the con-
ventional 6CJ3 damper (diode) tube in one T-14 enve-

& ELECTRONIC SERVICING/December, 1970

lope, offering ratings compatible with requirements for
horizontal service in 18-inch, 90-degree color chassis.

GE Halts B-W Picture Tube Production

General Electric has announced discontinuation of
black-and-white TV picture tube production, accord-
ing to a recent report in Merchandising Week.

The reason given for the halt of b-w CRT produc-
tion is increased importation, which reportedly is ex-
pected to account eventually for as much as 50 per-
cent of the domestic market.

NFIB Survey Reveals Trends of
Interest Rates Paid by
Small Independent Businesses

Whether or not the cut in the prime interest rate
charged by banks will benefit smaller business firms
remains to be seen.

Data from the September continuous field survey of
the National Federation of Independent Business
(NFIB) showed the average interest rate paid by small
business on bank loans remained steady at §.6 percent
for the second consecutive month.

However, because the cut in the prime rate did not
occur until late in September, any decline in the in-
terest rate to the smaller borrowers would not be re-
flected in the September data.

But casting uncertainty over whether or not the
drop in rate charged to blue chip borrowers will be
passed along further down the line is the fact that the
cut in the prime rate from 82 to 8 percent earlier in
the year failed to be reflected in subsequent Federation
surveys.

There is evidence that cutting the prime rate has
slowed down the rate of increase in interest rates to
independent firms. The average interest rate being paid
banks reported by independents at the first of the year
was 8.4 percent. This jumped to 8.5 percent at the end
of the second quarter of the year, and now stands as
8.6 percent. Last year the increase in the national bank
interest rate to small business was at the rate of 1/10th
of one percent per month,

While the highest small business rate remains in the
Pacific Coast states, followed by the Mountain states,
the increase so far this year in those areas has not
been as high as in some other regions. In the Pacific
states the current bank rate reported by smaller firms
is 9.6 percent, up from 9.2 percent in January. In the
Mountain states it is 8.9 percent, up from 8.8 percent
the first of the year.

The movement upward in the average bank interest
rate so far this year has been more pronounced along
the Atlantic Seaboard, with the exception of New Eng-
land. In the Mid-Atlantic states the reported average
rate has gone from 7.9 percent in January to 8.4 per-
cent in September, and in the South Atlantic also from
7.9 percent to 8.4 percent, or a full half percent. In
New England the increase reported over this period
was only from 8.7 percent to 8.9 percent.

Among independent businessmen borrowing from

(Continued on page 8)
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S>DBUSS

B == THE COMPLETE LINE OF SIGNAL-INDICATING,
S 'ALARM - ACTIVATING FUSES AND FUSEHOLDERS

“* uss Grasshpper FOR USE ON COMPUTERS, MICROWAVE UNITS, COMMU-

Fuse, Visual-Tadicatirg,

Alugi Bl s NICATION EQUIPMENT, ALL ELECTRONIC CIRCUITRY

FRA PUSETRON Fuse
; T.slow-
iz1al-Indicating,
ing. (Also
usefat Tar pretection of
srm | noetors sclenoids,
trensfrmersia machine HPC-C panel
Y toclindistr) mounted holder,
: visual-iadicating,
for 13/:2x 113 in.

BUSS Seriza 70

Visuzl-

Tadicating

Marm-

Acrivating. HLD panel moun:ed
1Used in holder, visual-
telepkone and indicating, for 14 »
similar 11 in. BUSS GBA
applications.) fuses (or GLD fuses)

Ask fcr Bublatin % to 5 amp.
>C

EUSS ACH
Aircralt
Limiter,
\isual-
1adieating

BUSS KAZ Actuator 15/32
X 2 in. Signal-Indicating.
Alarm-Activating Device.
Use ‘o call attention to the
opening of a fuse of 50 amp
or la~ger. Can be mounted
“piggy-back' on large fuae
or in special block with
micre-switch. Ask for
Bulletin KAFS.

Eignal fuse block
Ho. 3839 for 13/32 EB-C panel
> 105 in. indicati B-C pane
l'_lsé.z Dlntigatipe ’ re yunted holder temp
irdicating Militury
t=oa2 FHILIIU Siigle
fe for 1, x 144 In,

WRITE FOR BUSS BULLETIN SFB

SUPPLILD THE ECONORMICAL WAY
Tray DISTRIBYTORS

d N g

S BLD ' T
e

HEA panel mounted - A -~ ’

holdelr,lnmpindic?tin‘g- HKL panel - BUSSMANN MFG. DIVISION,

signal aetivating, for 4 ,« d holder, 5 i 1

x 134 in. BUSS GLD < o McGraw-Edison Co., St. Louis, Mo. 63107

fuse. tor 44 x 1}4 in.

3; t0 5 amp. fuses.

Circle 8 on literature card
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finance companies, the average interest rate reported
had remained fairly constant over the year so far. In
January it was 12.4 percent, compared to 12.7 per-
cent in September. The lowest rate from this source
was the 10.3 percent reported in February and the high-
est 13.6 percent reported in July.

Sylvania To Phase Out Most of
Semiconductor Production

Sylvania Electric Products, Inc. announced today it
will phase out most of its semiconductor manufactur-
ing operations over the next threc months.

This action will have no effect on components for
Sylvania Entertainment Products; thc Semiconductor
Division has directed its product lines almost totally to
defense needs and the computer industry.

Garlan Morse, Sylvania President, said “the de-
cision was made to terminate much of our semicon-
ductor manufacturing because there is no indication
that, within the foreseeable future, stability will supplant
the disorderly conditions that have characterized this.
branch of the electronics industry for many years.”

The semiconductor operations to be phased out rep-
resent slightly more than two per cent of Sylvania’s
total sales of a wide range of clectronic and lighting
products. The semiconductor products to be discon-
tinued are integrated circuits, diodes, and rectifiers.
Not included in the phasing out is the microwave diode
department, which produces highly specialized semi-
conductor devices.

TEW COAX uhFavar
MATCHING
TRANSFORMER

INPUT-SPLITTER

Combining the fea-
tures of an 82-Channel
Matching Transformer, the
new UV-2 separates the UHF &
and VHF signal of a 75 ohm coax
lead-in into two 300 ohm receiver
inputs. Maximum isolation
between terminals is assured,
Solderless connections
ease-of-installation.

Write Dept. 168 for FREE detailed brochure
4610 N. Lindbergh Blvd.,
”"/.q %om g’a Bridgeton Mis:r:cg;ri 63042
Circle 10 on literature card
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No other Sylvania operation will be affected by the
semi-conductor phase out, and advanced semiconduc-
tor research will be continued at General Telephone &
Electronic’s Laboratories Incorporated, in Waltham,
Mass.

Mr. Morse said the decline in defense spending and
extreme price competition in sales to the computer in-
dustry have had a particularly severe impact on semi-
conductor profitability.

Merger to Create Giant CATV Setup
Approved by FCC

The Federal Communications Commission (FCC)
has put its stamp of approval on the creation of a cable
antenna television (CATV) system having outlets in 28
states, according to a report in Home Furnishings Daily.

The merger of H & B American Corporation, for-
merly the nation’s largest CATV company, and Tele-
Prompter Corporation, the fourth largest, will estab-
lish the giant CATV system. The merged firms report-
cdly will operate under the TelePrompter name. (The
largest stockholder in TelePrompter is Hughes Aircraft
Corporation.)

TelePrompter reportedly told the Commission that
the merger will enable it to originate high-quality pro-
gramming. The FCC, earlier this year, ruled that
CATV systems must originate programming, to keep
their licenses.

North American Philips Offers Tape
Recorder Servicing Seminars

A series of two-day seminars, conducted for its
nationwide network of more than 300 authorized inde-
pendent repair stations, has been inaugurated by the
Home Entertainment Products Division of North
American Philips Corporation.

The work-study classes—Ilimited to 25 participants
each—cover all aspects of service, repair and adjust-
ment for the growing line of Norelco tape recorder
products.

The first session was held the latter part of October
at Norelco House, the firm’s service facility in Skokie,
[ll., according to Rudolph G. Kroupa, the division’s
general manager for service. It is being followed by
seminars in factory service centers in New York, and
Los Angeles, making a total of 18 meetings.

Audio Technician Seminars

Professional Audio Technician Seminars (PAT) are
scheduled for successive sessions in all major cities of
the U.S., according to Fisher Radio Corp., sponsors
of the seminars.

All service technicians within each market area are
invited to attend.

Details and specific dates and locations can be ob-
tained by writing:

PAT Service Center
P. O. Box 1
Long Island City, N.Y. 11101 A
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SENCORE

—SpeeaoAligner—e

MARFER HEIGHT

IN HALF!

with the all new
SENCORE SM158

SPEED

only $275.00

Here are 7 Reasons why we call the SM158 the Speed A//'gner

AUTOMATIC ALL CRYSTAL CONTROLLED Wi
MARKERS: You will never spend any more time O
looking up marker frequencies or interpreting
them when you own an SM158; they are auto-
matic. For example, want the chroma carrier on
any RF curve, IF curve, or chroma curve, simply
push the chroma carrier marker button. Want the
sound, video, adjacent carrier markers or any
other marker on any curve, just push the button
as directed on the panel. The SM158 is fast and
saves you time . . . that's why we call it the
speed aligner.

UNLIMITED MARKER AMPLITUDE: The marker
height contro! is like a powerhouse; crank it up
as far as you want, even to the point where the
markers are larger than the scope screen, with-
out upsetting the response curve. Each marker
is crystal controlled on fundamental frequencies
and post-injected so that you may place all
markers on the curve at unbelievable heights
without affecting the curve in the least. That's
why we call the SM158 the speed aligner.

EASY TO CONNECT: Just four connecting cables
clearly marked TO Tv and TO SCOPE. It takes
just seconds to connect . . . that's why we call
the SM158 the speed aligner.

PE
oLP-—=0r

N)

TWO EXTRA VHF CHANNELS: Competition has
only two VHF channels; the SM158 has an extra
high channel and an extra low frequency channel
to prevent any co-channel interference. The
SM158 is interference-free . . . that’s why we
call it the speed aligner.

PLENTY OF SWEEP WIDTH: A full 15 megahertz
sweep signal, constant on all IF, chroma and
RF curves, provides adequate sweep width to
cover new solid state IF amplifiers. Competition
covers only 12 megahertz. The SM158 gives you
the full picture the first time . . . that's why we
call it the speed aligner.

GENERATES A ZERO REFERENCE BASE LINE:

You know where zero is with the SM158. All

alignment instructions show a base line, yet

some competitors do not generate a base line.

You can follow TV manufacturers’ instructions

to the ‘‘T”, easier and faster with the SM158
. that's why we call it the speed aligner.

SWITCHABLE HORIZONTAL OR VERTICAL
MARKERS: want to tilt markers 90 degrees so
you can view markers better in traps or for level-
ing? Merely pull the MARKER HEIGHT control
out and markers appear horizontally — a real
plus feature.

3200 Sencore Drive

t

SENCORE

Circle 11 on literature card
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readerszciame

Electronic technicians and owners or managers of elec-
tronic service shops who need assistance obtaining a
part, service literature or any other item related to the
| servicing of electronic equipment, or who have for sale
such an item, are invited to use this column to inform
other readers of their need or offer. Requests or offers
submitted for publication in this column should be sent
to: Readers’ Exchange, ELECTRONIC SERVICING, 1014
Wyandotte St., Kansas City, Mo. 64105. Include a brief
but complete description of the item(s) you need or are
offering for sale, your complete mailing address and how
much you are willing to pay or want for the item(s). In-
dividuals responding to a request or sale offer in this
column should write direct to the requestee or seller.

Test Equipment for Sale

I have a S5-inch, wide-band oscilloscope, Model
555, manufactured by General Electronic Equipment
Co., Easton Pennsylvania. It is in good condition
with operating instructions and schematics. I would
like $50.00 for it,

James C. Williams
519 South 7th St.
Wilmington, N.C. 28401

I have the following test equipment for sale at a
very reasonable price (one owner—all originally pur-
chased brand-new by myself):

RCA Rider Chanalyst Model 162-C;
Hickok Dynamic Mutual Conductance Tube
Tester combined with VOM, Model 534-A;
EICO grid dip meter, Model 710.
B.]. Brown
Box 548
Trion, Georgia 30753

I have the following TV test equipment for sale:
RCA Oscilloscope Type WO-91B;
Jackson-Sweep & Marker Generator Model

TVG-2;
Sencore-DeLuxe Color-Bar Generator Model
CG-141.

Low, bargain prices. All test leads, probes and in-
struction manuals are available. If anyone is inter-
ested, please write:

W. D. Shevtchuk
One Lois Avenue
Clifton, New Jersey 07014

I want to sell all of my test equipment, still in very
fine condition, in one package for the best offer (ex-
press collect).

I have the following items:

1)Heath Laboratory 5" Oscilloscope Model 10-

12, plus two probes
2) Heath Vacuum Tube Voltmeter, Model 1M-
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11, plus two probes

3) Superior Genometer signal generator

4) Superior Cathode Ray Tube Tester and Rejuve-

nator

5) Superior Rapid Tube Tester

6) Radio Shack Tube Tester

7) One tube caddy complete with 218 Radio and

TV tubes, all new.

I also have for sale all issues of Electronic Techni-
cian/Dealer and Electronic Servicing/Formerly PF
Reporter which date from 1961 to the present.

Charles C. Ramirex
306 West 15th St.
San Angelo, Texus

I have written many articles in different electronic
magazines in the past years about test and hobby type
equipment, and now I have «a closet full of models,
built especially for these articles all brand-new but
hearing some signs of the extensive shipping. I would
like to sell them for the price of the material. I will
give the copy of the manuscript with each one, in
case the article can not be located.

1)“Triggered sweep for any scope” model and

Heath 0-10 Scope

2) Transistor tester

3) Power supply, variable )-50V

4) FET DC voltmeter

5) Studio microphone, Dynamic, Astatic 77-A

6) Horn and Hailer for Jeep/Boat 12V 5W

7) Professional Sun Gun with SCR dimmer, 1000W

8) Flashmeter

9) Stereo amplifier, solid state with preamp, 35W /ch.

The manuscript contains dll schematics so later re-
pairs will not cause any problems.

Imre Gorgenyi
7807 E. Diamond St.
Scottsdale, Arizona 85257

Info About TV Technician Employment
Opportunities Needed

I am training to be a TV technician and will com-
plete my training in about one year. I would like any
information that readers would care to give concern-
ing which areas of the country opportunities for
trained technicians are most lucrative.

Leonard P. Root, ]r.
15473 Patricia Dale Drive
Baton Rouge, Louisiana 70815

Help Needed

Can anyone help me obtain circuit information on
a Superior Instrument Co. Genometer model TV50?
The one I have is very weak.
L. H. Gray
212 Thoroughman
Ferguson, Missouri
63135

I need some help in finding some 12FR8 tubes,
which seem to be out of production, with no sub-

(Continued on page 12)
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ylvania's
declaration of
independence.

We're all for independence.

In fact, some of our very best friendsare in-
dependent. Independent distributors and serv-
ice technicians. And they’ve done a lot for us.

Here’s how.

As a manufacturer, we figure the best way
for us to spend our time and resources is in
developing new and better products. Which
means we leave the selling and servicing of
those products to somebody else. (Except, of
course, we service only our own television sets
and even that is only in selected areas.) But it
can’t be just anybody. It’s got to be somebody
who’ll really work at it.

A long time ago we found out that nobody,
but nobody, works harder than somebody
who’s independent.

An independent doesn’t have any Big
Daddy to fall back on if things get a little
rough. To make it, he’s got to produce, whether
it’s sales or service.

That’s just what our independent distribu-
tors and service technicians have done. Pro-
duced. And made it.

In making it for themselves, they’ve made
it for us. Which is one selfish reason we’re so
proudof our partnershipwithourindependents.

It’s also a good reason for not changing
that relationship, for not disturbing a good
thing. We don’t compete with our independ-
ents. We'll continue to support them. Anything
else would be self-defeating.

You might say that at Sylvania, we’re per-
fectly happy to be dependent on our independ-
ents.

Electronic Components
100 First Avenue
Waltham, Mass. 02154

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

Circle 12 on literature card

December, 1970/ELECTRONIC SERYICING 1]

www americanradiohistorv com



stitute listed. If any of your readers can help me,
I would like to know quantity and price.

John L. Wiersma

1819 Chamberlain SE

Grand Rapids, Michigan

49506

I need information on a Crosley regenerative re-
ceiver Model 5-50. It uses Armstrong patents dated
October 6, 1914, and has five GW 201A tubes.

I also need an FM 1000 tube or a substitute tube
or a solid-state device. It is a pentigrid type used as an
FM detector in a Philco Model 48-482 (PHOTOFACT
Folder 30-472-24).

Durward Dostie
54 Academy St.
Amsterdam, New York

I would like to obtain a schematic for a Lowery Or-
gan Model .07, built in the 1930’s by a Chicago manu-
facturer.

I would appreciate any help or assistance anyone
could give me.

J. Corcoran
515 Skylark Dr.
Rockford, Hlinois

I have been unable to locate a tube for a Philips
TV set that was made in Canada. The tube is a
13CM5. I have tried all over the San Francisco and
Odkland Bay area with no success. The tube is a
Rogers brand, made in Canada.

Can someone please tell me where 1 can purchase
this tube or where I might obtain the address of
Rogers in Canada.

Monson TV
438 43rd St.
Richmond, California

Photofacts for Sale
I am working for a TV dealer now, and do not use
my own Sams Photofacts.
I have folders No. 158 to No. 1037 inclusive with
file cabinets.
I would like to sell them.
Tony Braidic
5831 Marra Drive
Bedford Heights, Ohio 44146

Radios for Sale

I have for sale two Majestic console radios, Model
70, manufactured by Grigsby-Grunow of Chicago.

Robert S. Rash

Custom TV

2962 Brockton Ave.
A Riverside, California

If its about servicing consumer
electronic products, you'll find it in
ELECTRONIC SERVICING
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iroublesiootan

Yoke Resistor Smokes; High Voltage
Will Not Vary

The 4.7K-ohm resistor inside the yoke of a GE
Model M907 color TV runs so hot it smokes. R10,
the pincushion control, also overheats. In addition,
the high voltage doesn’t change when the high-voltage
control is adjusted; it remains at 26KV.

I have replaced all the horizontal tubes, checked
all capacitors, and replaced the boost and focus recti-
fiers. The pincushion transformer tests normal on an
ohmmeter.

My guess is that the flyback is bad. 1 hope you
can prove me wrong.

Willie Buendia
Planada, California

CENTERING

260 llOO

4.7K

HORIZ
YOKE

PC COILS

During normal operation, the two 260-pf capacitors
(see diagram) and the two horizontal yoke wind-
ings form a balanced bridge. No VOltdgC appears
across the 4.7K-ohm resistor, except for a slight un-
balance, and the resistor operates with very little heat.

Any unbalance of the 260-pf capacitors or the yoke
windings will cause the resistor to overheat and burn
up. Excessive leakage in the 100-pf, anti-ringing ca-
pacitor also will cause the resistor to burn.

An open in one of the yoke windings, shorted turns
in one of the yoke windings or leakage in the 100-pf
capacitor will cause a trapezoidal picture.

An open in either one of the 260-pf capacitors will
cause the 4.7K-ohm resistor to burn up and the yoke
current to increase.

Check for the remote possibility of a defect in the
pincushion circuit by simply shorting across the PC
transformer winding that is in series with the cold
end of the yoke. If there are no defects in it, nothing
should change except the pincushion correction. If
the overheating of the 4.7K-ohm resistor ceases, a
defect in the pincushion circuit should be suspected.
After the defective part is located and replaced, the
high voltage should be readjusted. A
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NOW you can measure resistors accurately

FE21 HI-LO
with 4%2-inch
meter $99.50

six-inch meter

FE20 HI-LO

with hi-voltage probe and large
$129.50

WITH THE NEW HI-LO FIELD EFFECT MULTIMETERS

USES ONLY .08 VOLTS TO POWER OHMMETER TO PREVENT TRANSISTORS FROM
CONDUCTING AND UPSETTING READINGS

Look at these exira features to see why the Hi-Lo meter belongs on your want list:

e 9 DC current ranges from 100 microamps to 1

Unbelievable specifications of 15 megohm input
impedance on DC and 12 megohms on AC
Laboratory accuracy of 1.5 percent on DC and
3 percent on AC

9 DC voltage ranges from as low as .1 voits full
scale to 1000 volts

3 hi-voltage ranges of 3 KV, 10 KV and 30 KV

amp

Automatic built-in battery test . . . never a worry
about rundown batteries, just push the switches
under the meter and read.

Standard .6 amp fuse to protect the ohms and
milliamps scales if voltage or overload is ac-
cidentally applied. No more need to return the
meter to factory for repair . . . just replace the

e 9 DC zero center ranges from .05 voits to 500 fuse.
volts . . . a must for delicate transistor bias . f : : ; o
N e ents e Special probe with 100K isolation resistor in

7 resistance ranges from 1000 ohms full scale to
1000 megohms

Low voltage of .08
volts prevents tran-
sistors -from conduct-
ing and misreading

circuit. Resistor will

/no'w read 10K as it
should. Also prevents
any damage to tran-
sistor.

Here is why: you
should have both Hi
and Lo battery voit-
ages for correct in-
circuit resistance
measurements in
solid state circuits:

probe to prevent AC pickup or to prevent loading
oscillator circuits. Leave in normal position for
most tests.

\

Higher voltage of 1.5
volts causes semi-

conductors to con-
duct to read proper
front-to-back ratio or

conductivity of tran-

sistors. Meter would
not be complete with-
out hi-ohms reading.

S = N C O FRE= iInc. 3200 Sencore Drive o Sioux Falls, South Dakota 57107
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Changes Stand on Technician Licensing

I wrote a letter to ELECTRONIC SERVICING
some time ago favoring the licensing of television
technicians. Now, 1 believe licensing is a mistake.

I have looked around quite a bit and found that
those who have a license actually are more free to
cheat the public than unlicensed technicians because
most customers are naive enough to believe that a
license makes him the most honest man around. Cer-
tainly licensing should encourage a technician to be
honest, but there are few individuals who will not try
to get a fast buck if they can. With a license the tech-
nician is free to get it. The license does not make the
best man, either; it only indicates that he should be
the best man.

Licensing to some extent does restrict free enter-
prise—the freedom of servicers to deal with each other
on a competitive basis to keep prices within reach
of all consumers. The licensed man usually is the
highest-priced man around, and no one can force his
prices down.

My business gets so slow in the summer that I
have to close up my shop and seek other sources of
income. Everyone is either on vacation, working in
the field or lounging around lakes. Consequently, I
am a part-timer. But don’t knock it. A part-timer is
not necessarily a “sorry” technician . . .

I am considering shutting down altogether, except
in my spare time, and taking a supervisory position
with a company.

Billie W. Fowler
Memphis, Texas

Views on RCA’s "’Service America’’

In reviewing the recent article on RCA’s entrance
into the all-brand servicing with “Service America” 1
have suddenly realized that the “Independents” may
not be long for this world.

Qualified technicians are few in quantity and quality
and greater effort should be put forward to recruit
and train new technicians for the ever increasing ser-
vice market. Is “Service America” truly the answer to
the “Independents” quest for relief? What would hap-
pen if other large companies such as Zenith, Magna-
vox, Sylvania, Motorola, Westinghouse, etc. were 1o
jump on the bandwagon with similar service centers?

Robert L. Crutchfield
Torrance, California

I was much amazed and amused by the “All-brand
Servicing” article in your September issue.

Why RCA feels obligated to apologize for or re-
linquish cost saving advantages in providing repair
service amazes me.

The main reason for entering the “all-brands” ser-
vicing field should be to make a profit. This can only
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be accomplished by superior management minimizing
operating expenses, while maximizing servicing skills
and customer awareness. If deemed necessary by
RCA, this should include recommending RCA prod-
ucts, without apology, and use of RCA facilities,
whenever cost advantages may be realized.

It is amusing, though unfortunate, that certain en-
tities, apparently prodded by an appeal to weakness,
feel compelled to band together and exert pressure to
reduce the capabilities of others to a common level.
How much more worth-while if this vast energy were
directed inmward toward self-improcement and pro-
ficiency!

I am a one-man operation because I want to be, but
I can effectively compete in many tways through my
own efforts.

May I necer cultivate a desire to mind the other
fellow’s business, large or small, or expect to succeed
in business without really trying.

Here’s hoping RCA Service America and all elec-
tronic servicing entities, including my own, always
receive exactly what they earn.

Robert N. Woodcock
Manhattan Beach, Calif.

Parts Availability

In answer to George Savage of Grand Island, Ne-
braska: Not all companies delay sending parts.

In August of 1970, I needed a transistor for a Mag-
nacox TV. I ordered the part from the company in
Skokie, Illinois, after finding that it could not be pur-
chased locally. 1 figured what I thought to be a rea-
sonable amount for the part, and added for postage
and handling. I then sent a signed blank check good
for no more than a specified amount. Five days la-
ter, I had the part—and a satisfied customer.

It seems that if one is willing to trust a manufac-
turer, one gains by it.

L. ]. Pederson
Kansas City, Missouri A

Change of Address
To receive Electronic Servicing at your new ad-
dress, send an address label from a recent issue
and your new address to:
Electronic Servicing, Circulation Dept.
1014 Wyandotte St., Kansas City, Mo. 64105

New Service Literature

TV TECH AID, Edward G. Gorman, Kings Park,
LI, New York 11754; printed monthly; yearly sub-
scription $7.95.

A monthly summary of actual color and b-w TV
trouble symptoms, their possible causes and the
cure for each. Where needed, a schematic of the
circuitry involved is included.

The troubles and cures are grouped according to
manufacturers, which, in turn, are listed alphabet-
ically. The format of the publication is designed to
facilitate filing the troubles and cures according to
manufacturer and chassis number—a definite aid
to quicker servicing.
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The replacement picture tube

q

Now you can install the revolutionary Chromacolor
picture tube in almost any brand of 23 (diag.) color
TV. And let your customer see the difference: a new,
sharper Chromacolor picture with greater brilliance,
contrast and color definition.

Zenith pioneered, developed and patented (U.S.
Patent No. 3146368) the Chromacolor picture tube.
And only Zenith has Chromacolor.

Chromacolor is an easy sale because pecple al-
ready know of Chromacolor’s superiority. (Last year,
after the revolutionary new Chromacolor system was

Simulated TV picturs

TWO-YEAR WARRANTY

Zenith Radio Corporation warrants the replace-
ment CHROMACOLOR gicture tube to be free
from defects in material arising from normal
usage for two years from date of original con-
sumer purchase. Warranty covers replacement
or repair of picture tube, through any authorized
Zenith dealer; transportation, labor and service
charges are the obligation of the owner.

no other color tube

can replace!

IROMACOLOR

introduced, Zenith giant-screen color TV sets became
the No. 1 best-sellert)

Full two-year warranty.

Here's your sales clincher: Chromacolor replacement
color tubes are warranted for two full years. Exactly
double the warranty period for most other replace-
ment color picture tubes.

Give your customers the best — Chromacolor re-
placement color tubes. Only your Zenith Distributor
has them.

Zenith Chromacolor picture tube
pinpoints the color dots on a

iet black background and for the
first time fully illuminates every dot.

®
The quality goes in
before the name goes on

Circle 14 on literature card
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New and

7~

sioptalk

With Carl Babcoke
ES Technical Editor

Changed Circuitry
In ‘71 Color TV

General trends in the designs of
new color TV circuits for 1971 are
almost identical with those reported
in the December ’69 issue of ELEC-
TRONIC SERVICING. These ma-
jor trends are:

* Increased usc of solid-state com-
ponents in both hybrid and all-
solid-state designs. Integrated cir-
cuits show a small increase in
usage, but the increase is less than
had been predicted by some
sources.

¢ Solid-state high-voltage tripler and
quadrupler rectifier assemblies,

which include both the diodes and
capacitors, are found in nearly
half of the new chassis. Two such
assemblies, employed in Zenith
chassis, are shown in Fig. 1. High-
voltage regulators of the 6BK4
type are used only in about 15
percent of the new chassis de-
signs.

Automatic tint control (ATC) cir-
cuits are in fashion now; most of
the major manufacturers offer at
least a few models equipped with
onc of the two basic types of
ATC.

N e
+

VARO MH383 AQ3
21200102
2V 7037 -~

Fig. 1 Two of the several types of high-voltage rectifier and filter assemblies used

in new Zenith color TV receivers.
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* Varicap- or varactor-tuned cir-
cuits in both VHF and UHF
tuners have received much pub-
licity, but, as yet, few new color
receivers have this feature,

* The use of plug-in modules is in-
creasing slowly, but the trend is
well established and probably will
eventually be adopted by most
major manufacturers.

Despite the undeniable fact that
the major trends differ only in de-
gree from those of last year, a
varied assortment of completely
new and modified versions of pre-
viously existing circuits are incor-
porated in the new color receivers.
The new and most-changed circuits
are analyzed for you in the follow-
ing paragraphs.

Avutomatic Tint Controls

Automatic tint control (ATC)
circuits are intended to offset the
undesirable and frequent changes in
tint, or hue, caused by variations
in the broadcast signal. Because
green or purple skin colors are the
most displeasing flesh tints, all of
the ATC circuits increase the
amount of orange in the picture.
Color-bar patterns, when the ATC
is switched on, show as many as
four orange bars instead of the
usual one. Because some false hues
will result from any ATC action
that broadens the range of orange



skin tones, only enough ATC
should be used to keep the flesh
tones relatively consistent and of an
acceptable hue.

When servicing ATC-equipped
receivers, remember that ATC ac-
tion will change the null, or cross-
over, points of the color-bar signal
viewed on a scope connected to the
CRT, or the actual color-bar pat-
tern viewed on the screen of the
picture tube.

Magnavox and Admiral ATC

The ATC system in the new
Magnavox T951 color TV chassis
changes the phases of the yellow or
red chroma signals to a 57-degree
orange, which is satisfactory as skin
color to most people. This is ac-
complished by gating on and off
two transistorized channels, each of
which has fixed amounts of phase
shift. This correction signal then is

combined with the normal chroma
signal just before it is applied to the
demodulators.

Vecior patterns offer the fastest
and most dramatic proof of this
circuit action, as shown in Fig. 2.
With the ATC switch in the FULL
position, the first three petals are

(A) Normal vector pattern with the third
petal at 90 degrees (red.)

all at 57-degrees, and even petals
4 and 10 are moved nearer to 57-
degrees. Petals 6, 7 and 8 are not
affected at all; these are the hues
in the cyan region. (Refer to page
26 of the October ’69 issue of
ELECTRONIC SERVICING for a
more detailed explanation of this

(B) The first three petals all are at 57
degrees (orange) when the ATC switch
is in the FULL position.

Fig. 2 Vector patterns illustrating Magnavox's ATC action.

G-Y DRIVER G-Y AMP
:
FROM A . TOGREEN
A " 3 Qcw AR Tine
1,2mtd b
DEMOD 5 E L
(RsD) S 10 — BEEAL FRom
] 2.2meg KINE BIAS
68K
-0 +250
f K
B-Y DRIVER FROM Q719
ER?M »———1(—— > o OV B-W
By o + 9V COLOR
270K FROM KILLER
. ' AP
2o

T0 B-Y

PHASE SHIFT
COMPONENTS

Fig. 3 The switching action of diodes and one transistor contr

ols the ATC circuit of the RCA CTC44 chassis.
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@ DEMOD
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: ! l 2.7mMH (R106)3 5100
R
) i j T > 9100
6
-]-130
1 -
DEMOD

CLOSED ON
MANUAL

Fig: 4 Schematic of the Customatic Tint Lock circuit included in the General Electric KE-2 chassis.

particular ATC system.)

Magnavox color TV chassis
TY50 employs an ATC circuit, the
operation of which is based on the
same principle as that used in their
other models, but in which several
significant changes have been in-
corporated.

Chroma signals from the color
control are applied to the base of
QAS. Output from the collector
supplies the main 3.58-MHz signal
to the demodulators, while the sig-
nal from the emitter goes through
“Partial” and “Full” switching di-
odes (controlled by DC voltages)
to the Red and Yellow gate tran-
sistors, It is important to notice
that QAS is the stage whose gain
is eliminated by the color killer. A
varicap (or varactor) diode is used
in the phase-shifting network of the
Preference Control. The diodes and
varicap apparently are used to avoid
signal radiation or degradation that
could be caused by the long leads
between the ATC board and the
front panel, if direct switching were
used.

Admiral’s Color Monitor em-
ploys almost the same circuit as the
one found in Magnavox color chas-
sis 'T951, except a chroma driver
(emitter-follower) is inserted before
the “Partial” and “Full” switch and
the gate transistors,

RCA Accu-Tint
An analysis of the version of the
RCA Accu-Tint (A-T) system used
in the CTC39X color chassis was
presented in an article which begins
on page 30 of the July '70 issue of

ELECTRONIC SERVICING. As
explained in that article, three basic
changes occur in the chroma chan-
nel when the A-T switch is turned
to the ON position. These changes
are:

* The phase of the 3.58-MHz car-

M —OO— —0 +24
68K ION

47K

@ :f 200001

@)

e
FROM _._T
3, 58MHz

FROMI L HE 4
CHROMA

2000pt

@ L 2000pt

1C701
5 DEMODULATORS

AUTO TINT{ MANUAL
TINT ~
,_SZ.Df OFF P
T ?‘ ON 1
.

PRE-SET
TINT
500

Fig. 5 The Auto Tint circuit designed into Electrohome’s C9 chassis employs diode

switching.
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rier applied to the B-Y chroma
demodulator is changed so that
the output from this demodulator
is separated from the R-Y signal
by 124 degrees. Previously, be-
ginning with their CTC16 chas-
sis, RCA has used 105 degrees
as normal phase difference be-
tween B-Y and R-Y signals.
When a color-bar pattern is
viewed on the screen of the TV
and the Accu-Tint is switched to
the ON position, the blue bars
move about a half bar to the
right (away from the red bars).
This multiplies the number of
color bars that are orange, or
nearly orange.

* The output from the B-Y demodu-
lator circuit is reduced about 33
percent.

* The hue, or gray-scale, of the b-w
screen is changed from the normal
blue-white to a brownwhite (se-
pia). This ‘““warming’ of the
screen color “temperature” occurs

only when the A-T switch is in

the ON position during reception

of a color signal (color killer in-
operative).

These same changes occur in the
chroma section of the RCA all-
solid-state CTC44 chassis, but are
the result of different ATC circuit
actions. The schematic in Fig. 3
shows this part of the chroma cir-
cuit. When Accu-Tint switch S112
is turned to the ON position, + 30
volts is applied to thc anode of
CR714, and, because its cathode is
returned to ground through R624,
L710 and the secondary of the tint
transformer, it is forward biased
and becomes a near-short circuit.
This action connects C770 and
R624 (through C771) in parallel
with phase-shift components C758
and R778, which increases the
phase shift of the 3.58-MHz signal
that is applied to the B-Y demodu-
lator.

The same —+30 volts which is

R-Y OUTPUT
FROM
s ]
DEMOD
G-Y OUTPUT
B+ B-Y OUTPUT
FROM
g e
DEMOD

Fig. 6 A new type of matrixing is used in the production of the G-Y signal in Philco’s

218T90 chassis.

applied to the anode of CR714 also
is applied, through R133, to the
base of Q103. This forward-biases
Q103, and the near-zero collector-
to-emitter resistance grounds R775,
reducing the output from the B-Y
demodulator.

Warming of the screen color tem-
perature is accomplished by adding
opposing pulses to the grid clamp
diodes connected to the green and
blue control grids of the CRT. The
+9 volts that appears at the col-
lector of Q705 the killer amplifier
transistor, when a color program is
received is applied through S112
and R132 to the anode of CR103.
This positive voltage forward bi-
ases CR103, which passes the
clamping pulse (obtained from R-
605, R635 and C722) on to R637
and R776. The ncgative pulses
through R637 and R776 are am-
plified and inverted by the G-Y and
B-Y amplifiers and finally applied
to the anodes of CR707 and CR-
708, which are connected to the
green and blue grids of the CRT
respectively. The positive-going
pulse on the green grid of the CRT
and the anode of CR707 adds to
the negative-going clamping pulse
at the cathode of CR707 and drives
the grid a few volts less positive
than it would be without ATC ac-
tion. Identical action takes place at
CR708 and the blue grid of the
CRT. Consequently, thc brightness
of both green and blue is reduced,
while red remains the same.

GE Customatic Tint Lock

Phases of the chroma signals ap-
plied to the B-Y and R-Y demodu-
lators of the GE KE-2 color chas-
sis are changed by the switch po-
sitions of the Customatic Tint Lock
circuit. “Manual” and “Automatic”
pushbuttons on the tiit-out control
panel switch on the AFC and ATC
functions in the ‘“Automatic” po-
sition, and switch them off in the
“Manual” position. Switching of the
ATC action is shown in Fig. 4. In
addition, S110 can be adjusted for
no ATC action (110 degrees be-
tween R-Y and B-Y demodulators),
moderate action (130 degrees) or
maximum action (150 degrees).

Because of the weaker signal and
the shorter length of lead, less ra-
diation occurs when the chroma sig-
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nal, instcad of the 3.58-MHz cur-
ricr, is phase shifted by ATC ad-
justments.

Electrohome Auto Tint
Diode switching is used in the
Electrohome hybrid chassis C9 to
change the phase of the 3.58-MHz
carrier applied to the integrated-

v COLOR KILLER
HORIZ

PULSE 6GH8A
—

TO CHROMA

AMP
+

L-

B-Y AMP

6BL8

circuit chroma demodulator, as
shown in Fig. 5. The ON position
of the Auto Tint switch (SW701, a
front panel control) also switches in
factory pre-set color and tint con-
trols. These pre-set controls can be
readjusted by a TV technician, if
the customer is not pleased with the
factory setting.

BLANKER

6GHBA

Fig. 7 Killer action in the Philco 21ST90 chassis during reception of color signals

also changes the screen color to sepia.
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colt ol
DETENT 3.7V
MIXER > (VR2043 o
PICTURE
1meg PREFERENCE
Imeg
2.5V
47K

Fig. 8 A slight change of IF alignment by varicap tuning in the Philco 21ST90 chas-

sis gives an effect similar to video peaking.
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In the OFF position of SW701,
the cathodes of D750 and D751 are
more negative than the anodes; con-
sequently, both diodes are a near-
short, and L751 is connected in
parallel with L752.

When SW701 is placed in the
ON position, R751 is grounded and
no DC voltage is applied to the
anodes of the diodes. Because about
+5 wvolts still is applied to the
cathodes, the diodes are reverse bi-
ased, opening the circuit so that
L752 is the only reactive element
in the phase-shifting network. Con-
sequently, the phase change is less
than that produced with the switch
in the OFF position,

Outputs from the R-Y and B-Y
demodulators differ by 105 degrees
in the OFF position of the Auto
Tint switch and by 125 degrees in
the ON position.

Philco Auto Tint

Philco does not have a switch or
control for changing demodulator
phasing, color balance or screen
color of its new color receivers, but
some of these features are built in.

Circuit features which produce
actions that correspond roughly to
a change in demodulator phasing
are shown in Fig. 6. Most of the
G-Y signal is developed in the com-
mon cathode circuit of the three
tubes. R58 has been added to make
the cyan hues less blue, and R67A
slightly reduces the B-Y output.
The G-Y amplifier needs additional
signal from the R-Y stage to give
proper matrixing, and this is ob-
tained casily through R71. How-
ever, a better color reproduction of
degraded picture information is pro-
duced if the R-Y signal fed through
R71 is more negative than positive.
The diodes and resistors in network
N38 supply such a logarithmic volt-
age. Philco product information
states that the interim quality of
skin color is greenish; however
when the tint control is readjusted
to produce correct orange face hue,
the green hues will have less blue
contamination,

Philco also has an Automatic
Color Temperature Control (ACTC)
circuit which makes the raster color
more sepia during reception of
color signals. Fig. 7 shows the sim-
plified schematic. Color-killer volt-
age is used to “identify” b-w or
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Since top quality is assured in all SK-
Series Devices, they are bought and used
in total confidence...key to the success
of RCA’s comprehensive replacement
line.

This SK line is precisely engineered.
Each device—transistor, rectifier, or inte-
grated circuit—is manufactured and
tested to tight, premium specifications.
And the SK line is designed especially to
fit a broad number of applications in en-
tertainment-type electronic equipment.

No wonder RCA SK’s are among the in-
dustry’s top performing replacements!

This line now numbers 47 devices that
can replace more than 14,000 units —
foreign, domestic, even unbranded part-
number types! All are backed by elec-
trical parameters that make them
comparable to—often better than—origi-
nal devices.

Featuring only premium types —no cast-
offs, no factory seconds, no unbranded
culls, RCA SK devices cover most jobs
you face — from small signal applications
to TV deflection circuits to the latest in
100-watt audio amplifier outputs.

All RCA devices, after careful checking
and rechecking of the types they re-
place, are cross-referenced in the cur-
rent RCA SK Replacement Guide. It also
includes:

« A new, quick-selection chart by appli-
cation

- A new, technical data selection in tabu-
lar form

+ A new listing of types recently added
totheline
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For more information on
RCA SK replacements
~ | and your copy of the RCA
Replacement Guide, see
your local RCA Distribu-
tor.

RCA |Harrison, N.J. 07029
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color programs for the circuit, and
an ACTC set-up switch (SW203) is
provided to switch in a standard
voltage in place of the killer volt-
age, which might be undependable
because of signal conditions during
the adjustment.

In the SET-UP position of SW-
203, a small amount of negative
voltage, taken from the grid of the
blinker tube, is supplied to the grid
of the B-Y amplifier. To establish
the desired b-w color temperature,
the ACTC control is placed in the
SET-UP position, and the screen
color, or gray-scale, is adjusted in
the usual way using the CRT drive
and screen controls. Then the
ACTC switch is returned to the
AUTO position, in which the same
amount of voltage established in the
SET-UP position is supplied the
grid of the B-Y amplifier by the
color killer when b-w programs are
received. Thus, the b-w screen color
is the usual blue-white,

Because no negative voltage is
generated in the color-killer cir-
cuit during reception of color sig-
nals, the grid of the B-Y amplifier
is less negative than during b-w
reception or when the ACTC switch
is in the SET-UP position. The less-
negative grid causes the B-Y plate
to become less positive, and because
the blue grid of the CRT is coupled
direct to the B-Y plate, less blue is
seen in the raster and picture. Part
of this same effect also is transferred
to the green, because of the com-
mon cathode connections. Less blue
plus slightly less green makes the
raster more orange, to emphasize

TOR-Y
DEMOD

Fig. 9 The Automatic
Tint Guard circuit in

Zenith 40BC50 and ;8%

£70pt

skin hues.

The next Philco feature to be dis-
cussed is not strictly an ATC cir-
cuit (see Fig. 8), yet it is intended
to relax the rigid grip that auto-
matic fine tuning has on the b-w
picture quality. In the VHF tuner,
a varicap diode is used to change
the tuning of the mixer-output IF
coil when the reverse voltage on the
diode is changed by means of the
Picture Preference Control (PPC),
which is located on the front panel.

Color quality is changed very
little by this featurc because, as
Philco states, the change in align-
ment is stopped before the color is
degraded. A detent is provided, and
the receiver has been factory aligned
with the PPC control set at the de-
tent. Visible effect on the picture
quality is somewhat the same as
that produced by a video peaking
control, with normal sharpness ob-
tained at the detent. However, it is
possible that better vertical and hor-
izonal locking might be obtained on
weak or poor signals with the PPC
control set to smear slightly the
b-w detail, compared to normal
locking obtained with a video peak-
ing control.

Zenith Auto-Tint Guard

Several of the new Zenith mod-
els use the circuit shown in Fig. 9
to improve the varying skin hues
produced by some color broad-
casts, Operation is straightforward:
The demodulation angle between
R-Y and B-Y is increased when
SW204 is closed and connects C262
in parallel with C1016.

INPUT
12B14C50 chassis

adds a capacitor to
the circuitry to aiter
demodulator phasing.

470pf

At
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Plug-in Circuits

The expanding use of plug-in cir-
cuit boards, panels or modules
could prove to be one potential
source of help in relieving the added
burden imposed on TV technicians
by miniaturization and the added
complexity of solid-state designs.

Motorola Quasar removable pan-
els and Zenith Duramodules (shown
in Fig. 10) are well known and
seem to have been well accepted.

RCA for some time has been
testing the module concept in se-
lected models of their b-w receiv-
ers. Recently, RCA announced their
CTC49 all-solid-state portable color
TV chassis, which uses eleven
modules. The locations of these
modules and other major parts are
shown in Fig. 11. Fig. 12 shows
the socket on board PW300 with
its associated module (MAC) re-
moved. Sound module PM22 and
its socket can be seen in the back-
ground.

Pre-CRT matrixing for each
color is accomplished in the three
MAD modules. Fig. 13 shows both
the original type, which uses con-
ventional discrete components, and
the newer version, which is an en-
capsulated “computer card” type
that eventually will replace all the
original versions of all the modules.
RCA states that the latter type
gradually will be phased into pro-
duction during the next few months.

Warranty on the different brands
of modules varies. Motorola still
has a replacement warranty on the
entire panel. Zenith warrants only
the individual parts on the Dura-

75 TS E T SRS
e i R B e \
AN ERTEETEE B B

Fig. 10 Plug-in Duramodule used in
Zenith's 4B25C19 chassis aiso features
plug-in transistors.
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major components and the eleven modules that comprise the RCA CTC49 chassis.

module (the transistors plug-in, as
shown in Fig. 10). RCA provides
a complete panel in exchange.

Motorola panels, Zenith Dura-
modules and the present type of
RCA modules can be serviced by
normal troubleshooting and repair
techniques if the modules are out
of warranty, or if repair scems de-
sirable for any other reason. RCA
encapsulated modules cannot be re-
paired with reasonable effort; there-
fore, replacement is necessary.

High Voltage and Automatic
Brightness Control

Fewer tube-type, high-voltage
rectifiers and regulators are being
used because of the possibility of
radiation if the high voltage be-
comes abnormally high.

Fail-safe circuits, tripler and
Fig. 12 Upper and lower sockets with module MAC removed from the RCA CTC43 quadrupler rectifier assemblies with
chassis. Module PM200 and sockets are shown at right in background. capacitors and semi-conductor di-
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odes in one unit, elimination of the
high-voltage DC shunt regulator
tube and a search for new methods
of high-voltage regulation are the
order of the day.

Automatic Brightness Control
(ABL) circuits help high-voltage
regulation indirectly by preventing
excessive CRT current and, thus,
any excessive decrease in high volt-
age (which, if severc enough, causes
a noticeable amount of picture
blooming).

Extra Admiral Diodes
Several chassis which regulate
horizontal sweep and high voltage
by changing the negative voltage ap-
plied to the grid of the horizontal
output tube have added an extra
diode in series or parallel with the
one necessary for pulse rectifica-
tion. The ultimate in such cautious
design is the circuit in Fig. 14, an
Admiral design that employs four
diodes in series-parallel. Failure of
any one diode (or in certain spe-
cific failures, up to three diodes)

will not affect the regulation.

High-Voltage Regulation

Sweep/high-voltage regulation
and ABL circuits employed in Hi-
tachi CFA-450 and CSU-690 mod-
els are shown in Fig. 15. T703 is
a saturable core reactor which
changes impedance in accordance
with the load on the high-voltage
circuit. The Japanese-to-American
translation of specifically how this
circuit functions was too garbled to
understand, and the actual physical
construction of the reactor, which
obviously is of an unusual design,
was not ascertainable from the ma-
terial supplied us. The Hitachi ser-

Fig. 13 Early-production MAD module
and heat sink on the left, and a new
type of encapsulated MAD module on
the right.

vice data says that the impedance
of T703 varics as the current
through it changes. Thus, LX wind-
ing of T703 is in parallel with the
primary of T704, the high-voltage
transformer. Any reduction in the
impedance of T704 because of in-
creased load should be offset by
an increase in the impedance of
LX.

Understanding the operation of
the ABL circuit is relatively easy
if you imagine that R724 is con-
nected to ground instecad of +120
volts, and then realize that the volt-
age at the low end of the high-
voltage transformer sccondary is the
source of negative voltage which
varies in direct proportion to the
average amount of rectified current
passing through the tripler.

(Also of help in understanding
this circuit is the following rule,
which was stated in the Shop Talk
column in the September 70 issue
of ELECTRONIC SERVICING:
“When rectified DC is obtaincd
from a diode, the polarity of the
voltage will be negative if it is taken
from the anode, and positive if it
is taken from the cathode.”)

In the Hitachi ABL circuit, the
negative voltage at the junction of
C723 and R724 partially cancels
the steady DC voltage through
R724 from the 4+ 120-volt source.
The more CRT current, the lower
the positive voltage that is applied
to the CRT grids. Since the cath-
odes of the CRT are operated at a
fixed positive voltage, the CRT is
biased more negatively with in-
creased CRT current; therefore, the
CRT is prevented from drawing an
excessive amount of current,

Zenith Automatic Brightness
Limiter

The ABL system in Zenith
40BC50 and 4B25C19 chassis does
not monitor the actual high-voltage
current; instcad, the operation de-
pends upon the amount of ripple in
the focus voltage supply. The more
high-voltage current drawn from
the rectifier-filter assembly, the
higher this ripple will be, Ripple
(AC content) from the focus supply
voltage (see Fig. 16) is coupled
through C277 (inside the rectifier
assembly, in some cases) and R338
to the base of Q204, which has no
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Fig. 14 To help insure adequate high-voltage regulation regardless of failure, four
diodes are wired in series-parallel in the high-voltage regulator of Admiral’s 19H10

chassis.
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Fig. 15 Hitachi models CFA-450 and CSU-69C employ a saturable-core reactor as the high-voltage regulator. CRT
current through the high-voltage tripler determines the amount of bias supplied the CRT by the automatic brightness

limiter (ABL) circuit.

bias applied to it except for the
ripple. If the ripple at the base is
low, Q204 does not conduct and,
consequently, the collector voltage,
which is connected to a video am-
plifier stage, remains at almost the
same value as the supply voltage.

When the ripple amplitude is
high because of increased high-volt-
age current, Q204 is saturated by
the large forward bias developed by
the ripple, and the collector-to-emit-
ter junction becomes a low-value
resistance, which causes the collec-
tor voltage to drop, thereby increas-
ing the negative bias on the CRT
via the video amplifiers.

CRT current is limited to about
1.5 milliamperes by this ABL ac-
tion.

Next Month

Because space available in this
issue has not permitted discussion
of all new circuitry and significant
modifications of existing circuit de-
signs used in the 1971 color chas-
sis, this article will be continued
next month, and for as many issues
as necessary to insure complete
coverage of this most-important

topic. A

10

M\ CONTRAST
BRIGHTNESS 220Q
LIMITER

FROM D)

10K

OF Hv 0025
TRIPLER
+
BRIGHTNESS @ == 50Mfd
LIMITER S
CONTROL 3.3
15Q

Fig. 16 The ABL circuit in Zenith's 40BC50 and 4B25C19 chassis senses the in-
creased ripple amplitude of the focus supply voltage (resulting from excessive
brightness). The change in ripple amplitude is used to control Q204, the collector
voltage of which varies the conduction of the video amplifiers and, consequently,
also varies the bias applied to the CRT. Q204 functions as both a rectifier and am-
plifier. The video amplifier voltage is directly coupled to the CRT, in the correct
polarity to reduce the brightness level.
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Dale’s service bench

by Allan Dale

1-2-3-4 Servicing Adds up to

improved efficiency because it reduces

A couple of books I saw recently
made me think, “Wish I'd thought
of that.” They’re about a carefully
organized method of troubleshoot-
ing called 1-2-3-4 Servicing.

Using this four-step system, you
break down a set into four succes-
sively smaller divisions. Before
you’re through, you've run the trou-
ble down to the faulty part. The
idea works for anything—color set,
amplifier, record player, cassctte
machine, radar. You apply the same
principles no matter what kind of
electronics.

Both books are published by
Howard W. Sams & Co., Inc.
They’re written by Forest H. Belt.
The titles are “1-2-3-4 Servicing
Automobile Stereo” and “1-2-3-4
Servicing Transistor Color TV.”

Service Time

The 1-2-3-4 Servicing system
works so well, I got permission to
tell you about it briefly in this de-
partment. 1t’s the most basic and
effective method I've seen. Yet it
includes some techniques you've
been using for years. Anyway, look
it over and try it. You’ll find it
highly effective.

Dividing Up A Set

The basic premise is “divide and
conquer.” You first consider the set
as divided up into its various sec-
tions. Once you diagnose what sec-
tion is faulty, you divide that sec-
tion into stages, Having located
which of those stages is defective,
you divide that one stage into cir-
cuits. Now you can isolate the
the faulty circuit, and divide it up
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Fig. 1 Sections are the largest division of electronic equipment. Each
section handles one kind of signal. When the nature of the signal
changes, it's handled in a different section.
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into parts. By this divide/divide/
divide method, you end up with
only a few parts to test, one of
which is sure to be the bad one.

The first important thing to know
is what constitutes a section. The
block diagram in Fig. 1 should help
clarify it for you. Each section
handles one kind of signal. For
example, in the diagram a radio is
shown divided into RF, IF, and
audio sections. The TV set consists
of RF, IF, video, sync, sweep, and
audio sections,

Whenever the nature of the sig-
nal is changed, it goes into a dif-
ferent section. The RF section of
a TV handles modulated station
signals, Once their character is
changed by conversion to an in-
termediate frequency, they enter
another section—the IF section.

The same thing is true further
along. The composite video signal
is handled in the video section.
Once the sound IF is extracted, a
different section handles it. Ditto
the sync. And sweep signals arc in
a section all their own.

You can get a little better idea
of a section once you see how a
section is divided up. It’s broken
down into whatever stages are in
it.

For example, in Fig. 2A you see
the RF section of a radio. The
stages in it are an RF amplifier,
an RF oscillator, and a mixer. All
stages in the RF section handle RF
signals.

The section in Fig. 2B is the
audio section of an FM radio.
Stages in this section are the audio
amplifier and power output.

The FM detector occupies a spe-
cial position. It’s an interface stage.
It takes the IF signal from the IF
section, and changes its character.
It “changes” modulated IF into
plain sound signals. The FM de-
tector interfaces the IF section to
the audio section. In Fig. 2A, the
mixer is the interface stage between
the RF section and the TF section
which follows,

A third example is shown in Fig.
2C. The video section of this b-w
receiver has only one stage, the
video amplifier. If it had more than
one video amplifier, they’d all be
part of the video section. The video
detector is a multiple interface
stage. It interfaces the IF section
with the video section and with the
audio and sync sections. It does not



interface the audio, video, and sync
sections with each other.

Stages break down into circnits.
There’s a tendency to call whole
stages circuits, but it’s a bad habit,
A circuit is one group of parts that
have a specific function within a
stage.

Take a look at Fig, 3. It helps
explain what circuits are. The pen-
tode tube stage in Fig. 3A has four
main signal circuits and five DC
circuits. Signal circuits are input,
output, and two bypass circuits.
Circuits that supply DC operating
voltages and currents are cathodes,
grid, screen, suppressor, and plate
circuits—one for each tube ele-
ment.

The transistor stage in Fig. 3B
has only three circuits of each kind
(signal and DC). The signal cir-
cuits are input, output, and emit-
ter bypass. Operating voltages and
currents reach and leave the tran-
sistor through the base, emitter, and
collector DC circuits.

Circuits break down into parts.
You get a clearer understanding of
circuits if you examine the parts
in them. An individual part might
be used in several different circuits,
depending on how you’re looking
at the stage.

Fig. 4 shows labels for the parts
in the stage of Fig. 3A. From a
DC standpoint, R1 is a grid re-
turn resistor. Yet, if you consider
signal, R1 is the input-circuit load.
Cl1, for the signal, is input coup-
ling; for DC, it’s a blocking ca-
pacitor.

Consider the plate circuit. T1
and R3 form the DC path. The
screen supply path shares R3. For
signals, however, R3 doesn’t even
enter the picture. T1 is tuned by
C4, and C3 is a bypass (sometimes
called decoupling) capacitor. These
three parts form the output circuit.

The screen DC circuit follows a
path through common (plate and
screen) supply resistor R3 and
screen supply resistor R2. For sig-
nal, the screen has only a bypass
circuit straight to ground, through
C2.

The 1-2-3-4 Procedure
That tells you how to divide up
a set. For 1-2-3-4 Servicing, you
first divide into sections. Then di-
vide sections into stages, stages into
circuits, and circuits into parts.
Realize, while you’re at it, that you
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Fig. 3 Circuits in typical amplifier stages. Other signal circuits include
feedback circuits, tuned circuits. Bypass circuits are often called de-

coupling circuits.
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can do this with any piece of elec-
tronic equipment.

What then? Well, as you proba-
bly guessed, you don’t have to di-
vide up all the sections, stages, and
circuits, What you do is first diag-
nose which section isn’t functioning
as it should, From there on, you
only worry about the stages, cir-
cuits and parts in that section.
There are several recommended
diagnosis methods, but T'll get to
them later. The point is that your
first step is to diagnose which sec-
tion is bad.

Knowing what stages are in the
faulty section, your next move is
to locate which stage isn’t function-
ing properly. That’s why you have
to be able to recognize all the stages
of each scction, What you’re doing
at each step is narrowing down the
amount of testing by eliminating
parts of the chassis.

Having located the faulty stage,
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step three is to isolate which cir-
cuit in that stage isn’t doing what
it should. Specific tests help you do
that. There are only a few circuits
to check, because you test only the
ones in the bad stage you've lo-
cated during step two.

Finally, you pinpoint the defec-
tive part in that faulty circuit. To
do it, you only have to test a few
parts.

Now, review those four steps.
(1) You diagnose the faulty section,
so you don’t have to worry about
stages in other sections. (2) You
locate the faulty stage, so you don’t
waste time on circuits in the good
stages. (3) You isolate the faulty
circuit, so you have only a few
parts left to test. (4) You pinpoint
the faulty part, and replace, repair
or readjust it.

Ways To Do The Testing
Now all you need to know is the
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Fig. 4 Parts, the smallest division for 1-2-3-4 Servicing, often serve in
more than one circuit. Examples are shown here for both signal and DC

circuits in Fig. 3A.
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techniques for diagnosing, locating,
isolating, and pinpointing. Then
you can put 1-2-3-4 Servicing to
work for you. You want efficiency,
and the way to get that is with
quick tests.

One thing may be a surprise:
You probably are familiar with
most or all these tests. 1-2-3-4
Servicing merely organizes them for
you. Pick the tests or combinations
of tests that suit you best for each
step. No one test is best for all
cases.

The chart in Fig. 5 gives the
most effective methods for diagnos-
ing the faulty section. It’s relatively
self-explanatory.

Familiarity with equipment is a
big help, although not absolutely
necessary. The chart tells how you
can become familiar quickly. An-
other way to diagnosis is thorough
observation—of how the set looks,
sounds, smells, and feels, and of
what symptoms are present. When
you've completed this step, you
should know in which section you
can expect to find the faulty stage.

The chart in Fig. 6 names the
best methods for locating the faulty
stage. There are three groups:
symptoms observation, signal tests,
and DC tests.

Signal tests are carried out from
stage to stage in the section you
diagnosed as faulty. You can begin
with injection tests at the output
and work your way backward, or
trace signals from the input up to
where they become abnormal. This
tells you which stage is faulty.

Some technicians prefer to make
voltage tests on all stages in the
faulty section. That’s okay in some
cases. But a lot of stages that test
okay for DC still are faulty for
signals. A combination of signal
and DC tests usually is best.

Fig. 7 is the chart that tells how
to isolate the faulty circuit. The
tests are grouped into those for sig-
nal circuits and those for DC cir-
cuits. The lists in the chart remind
you what circuits to check. Signal
and DC tests for stages are de-
scribed in Fig. 6, and they work
as well in circuits. You go from
circuit to circuit in the faulty stage.

Methods of pinpointing the faulty
part are spelled out in Fig, 8.
Again, the chart listings are self-
explanatory.

Some technicians overlook the
time-saving possibilities in the two
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methods listed last. Individual parts
testing is quick, after you’ve iso-
lated the fault to one circuit. You’re
taught in electronics school not to
make haphazard parts tests. But the
key word is ‘“haphazard.” Testing
the parts in only one circuit you
know is faulty is not haphazard.
And substitution. It’s not prac-
tical for expensive or hard-to-reach
parts. But for small parts, substi-
tution often is faster than testing.
A commercial substitution box, with
a variety of parts and values, can
save you countless minutes—and
eventually hours—of testing time.

Shortcuts

This method is so quick and di-
rect in most cases, it seems silly
to bother with shortcuts. But there
are a few I'd like to at least men-
tion, What often happens is that
you move through a couple of steps
at a time.

For example, look back at Fig.
3A. Suppose you've diagnosed a
faulty IF section, and with the RF

DIAGNOSE r—{ KNOW THE EQUI PMENT
(SECTION) 1. THE SCHEMATIC

3. EXPERIENCE
4. STUDY IN BOOKS

L. LOOK
2. LISTEN
3. SMELL
4. FEEL

L—{ 0BSERVE $ YMPTOMS

1. DEAD?
2. WORKS PARTLY?

2. INSTRUCTION MANUALS

5. MANUFACTURER SEMINARS

ﬁ‘ INSPECT - INS{DE AND OUT
- OFF AND OPERATING

probe of a signal tracer are working
your way through the IF stages.
Probably, you're jumping from grid
to grid, or maybe grid-plate-grid-
plate and so on. At the grid of the
pentode shown, signal is okay. But
at the plate it’s very weak. That
locates the faulty stage, completing
step two.

Checking the signal circuits in
that stage, you find no further clue.
But DC voltage checks at the screen
and plate tell you the screen cir-
cuit is okay but the plate circuit
is open. Merely isolating that faulty
plate circuit also pinpoints the
faulty part—the transformer. It’s
the only part that’s in the plate but
not the screen circuit. You’ve com-
pleted steps three and four simul-
taneously,

Other similar happenings occur.
Suppose the signal is okay at the
plate of the stage preceding Fig. 3A,
but your tracer detects none at the
grid of this pentode. The input
coupling circuit must be open.
You've virtually skipped step two.

LOCATE
(STAGE!

No need to worry about what stage;
you’ve already isolated the bad cir-
cuit. What’s more, you’ve pin-
pointed the faulty part—the capaci-
tor is the only part in that input
circuit, So, while working on step
two, you’ve actually finished steps
three and four.

The only rule about these short-
cuts is: Don’t vary from the se-
quence. Start with step one, and
proceed to steps two, three, and
four in that order. You'll find the
whole procedure surprisingly fast.
And any skips that occur naturally
are bonuses.

Next Month

What better subject to follow
simplified servicing than how to
troubleshoot one of the toughest
sections in the whole TV receiver?
No one likes horizontal sweep or
high-voltage problems. But every-
one is confronted with them at one
time or another. Next month, I'l
tell you how I keep them from
driving me up the walls. A

—— OBSERVE S YMPTOMS
1. DEAD OR OPERATING POORLY
2. TRY ASSOCIATED CONTROLS

——{ SIGNAL TESTS

1. INJECTION - SPECIAL GENERATORS

3. OPERATING CONTROLS WORK?
4. SERVICE CONTROLS WORK?

Fig. 5 Step One of 1-2-3-4 Servicing.

ISOLATE
ICIRCUIT) — SIGNALTESTS

l 1. INPUT CIRCUIT
2. OUTPUT CIRCUIT

“—— DC VOLTAGE TESTS
1. TuBE
- PLATE
SCREEN
- GRID
- CATHODE

2. BIPOLAR TRANSISTOR

- COLLECTOR
- BASE
- EMITTER

3. BYPASS CIRCUITS (NEAR ZERO SIGNAL)

( GRID CIRCUIT AFFECTS THESE

PINPOINT
(PARTS)

- FINGER

- FROM SIMILAR DEVICE
2. TRACING - SCOPE

= VIVM AND PROBE

- SIGNAL TRACER

MUCH INTERACTION

3. FIELD-EFFECT TRANSISTOR
- DRAIN-GATE CIRCUIT AFFECTS THIS

- GATE
- SOURCE

Fig. 7 Step Three of 1-2-3-4 Servicing.
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——{ VOLTAGE TESTS

Fig. 6 Step Two of 1-2-3-4 Servicing

—-{ SIGNALTESTS -PARTS IN SIGNAL CIRCUITS

1. TRACING
2. INJECTION

——i DC VOLTAGE TESTS - PARTS IN DC CIRCUITS

1. IN-LINE VOLTAGE TESTS
{OHMS AND KIRCHHOFF'S LAWS)
2. TESTS IN NEARBY CIRCUITS
(FOR PARTS CONNECTED BETWEEN)
3. REMEMBER INTERACTION
(GRYD-PLATE, BASE-COLLECTOR, GATE-DRAIN)

—-{ INDIVIDUAL PARTS TESTS - ALL PARTS

1. WITHSPECIALTESTERS
2. WITH VOLTS AND OHMS TESTS

—1 SUBSTITUTION

L LIMITTO COMMON, INEXPENSIVE PARTS

Fig. 8 Step Four of 1-2-3-4 Servicing.
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Troubleshooting video IF
with sweep alighment gear

Part 1

by Larry Allen

Nowadays, with color so popu-
lar, and with so many sets operat-
ing from cable TV and MATYV sys-
tems, alignment is more important
than ever.

Oh sure, a set can get by without
it, some of the time. But TV charac-
teristics such as adjacent-channel
performance, color bandwidth, and
chroma sync depend on correct IF
alignment. Even today’s high-gain,
black-and-white sets don’t look right
unless the IF and RF stages are
properly aligned, Most technicians
will admit that half the sets they
see could use an alignment touchup.

Simplifying Sweep Alignment

Of course, the reason some tech-
nicians pass over minor alignment
is easy to understand. Sweep align-
ment takes time—or it once did.
Also, it requires a lot of special
equipment hookup—or it once did.
And it demands you know the set
rather intimately—or it once did. I
keep saying “once did” because
none of these is true anymore.

Take the time element. In earlier
days, I used six instruments and sev-

New test equipment has
simplified sweep align-
ment—and [F trouble-
shooting.

Fig. 1 With modern equipment, sweep alignment is much simpler than it
was in the old days, when it took many instruments and a couple dozen
connections to get hooked up and ready to view a response curve.

eral little gadgets to do a sweep
alignment., My setup had a scope,
sweep generator, marker generator,
marker adder, VIVM, and dual
bias box. It usually took 18 separate
connections—and even more for a
color alignment. No wonder some
technicians hesitated. Hooking up
and getting everything adjusted for
that first response curve could take
half an hour. In all fairness, that’s
too much time to spend for just
a touchup.

And the equipment. Today, the
instruments in Fig. 1 are all I need
—a scope, a modern TV alignment
generator, and a VIVM. Even for
color, there are less than a dozen
connections to make. Hookup and
turn-on time: 10 minutes, if I’'m not
familiar with the TV chassis. And
I don’t have to figure out an octo-
pus of interconnections between in-
struments,

And that brings to mind the
problem 1 used to have with align-
ment: I needed to know the set, be-
cause almost nothing was standard.
Now, I can align a strange set al-
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most as quickly as I can a familiar
one. There are two reasons; One,
the instrument hookup is so simpli-
fied and standard, all I need is the
chassis schematic so I can find the
connection points. A layout chart,
with the coils marked, is a help but
not an absolute necessity. And two,
the IF strips and tuners are fairly
standard in chassis nowadays.
Chroma sections are too, to some
extent. You get familiar with stan-
dard alignment fairly easily. These
factors make alignment much easier.

Troubleshooting Quick and Easy

But let’s not get too far off the
track here. This isn’t basically an
article on alignment, I'm writing
about troubleshooting the IF strip

Nevertheless, it’s important that
you know how easy TV alignment
has become. Why? Because the fast-
est and most uncomplicated trouble-
shooting method I’ve ever found for
IF stages is based on principles you
use in alignment,

You may have to try this method
to believe it. If you’re like I was a



few years back and avoid anything
resembling sweep alignment, you’ll
find it hard to believe that word
“uncomplicated.” Really, the word
fits. And because this way is so
uncomplicated, it's also fast. You
can spot almost instantly exactly
what coil is bad, exactly which by-
pass capacitor is open, or exactly
what trap isn’t trapping. Can you
do that with any other method?

Here, in a nutshell, is the secret:
You set up a response curve of the
IF strip with a sweep generator and
scope. Using post-injection mark-
ers, you identify any improper peaks
or dips by their location on the
curve. Knowing the frequency of the
bad spot on the curve, you can
easily deduce what’s causing it.

Think that’s difficult? It isn’t. Let
me prove it’s not, by an cxample.
Then I'll tell you how to set up
your own gear for a quick look at
IF response.

The Case of the Dud Decoupler
This TV set came in looking like
it needed alignment bad. It had all
the ghosts and ringing you see in
Fig. 2. No amount of fine tuning
could get rid of the multiple images,
although it did move them around

()
Fig. 3 The waveform at left (A) is the response curve the author saw when the set was first brought
into the shop. The curve at right (B) is the correct one, after the trouble had been found and cured.

a lot. And the sound had some buzz
in it that fine tuning couldn’t clear
up.
Since I’ve had this modern align-
ment setup, there’s no “getting-out-
hooking-up, and turning-on” to do.
I keep it connected and warmed up
all the time. I just connect the two
leads to my scope, and I'm ready
to clip them to the chassis. In less
than 5 minutes I am looking at a
curve showing the response from IF
input to video detector.

What I saw in this particular case
is the waveform in Fig. 3A. I
wasn’t sure what the shape should
be, so I got out the manufacturer’s
alignment instructions. I had align-
ment curves drawn. With the sweep
generator connected at the mixer
test point, the response curve at the
video detector of this set should
look like Fig. 3B.

Particularly note the five markers.
I activated markers at 39.75, 41.25,
42.17, 45.75, and 47.25 MHz.
These are at the adjacent picture,
sound, chroma subcarrier, video and
adjacent sound points on the over-
all responsc curve, respectively. In
the generator T use, all these mark-
ers are crystal-controlled and ex-

tremely accurate.

Compare the two waveforms of
Fig. 3. Note the differences, be-
cause they are what is important.

The left side of the curve in
Fig. 3A seems okay. It’s just
about the same as the left side of
3B (the correct curve). The 39.75
adjacent-picture marker is at zero
level at the left, and the 41.25 sound
marker is in its slot near the begin-
ning of the skirt. The 42.17 chroma
subcarrier marker is hard to see on
the steep left skirt, but it’s there—
about halfway up—in both curves.

Fig. 2 Typical screen symptom of very
bad alignment in the 1F strip. Fine tun-
ing usually moves the ghosts around a
lot but doesn't clear them up. Sound
may have buzz, too.

(B)
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It’s after the curve goes “over
the top” that it changes shape. In
the normal curve in Fig. 3B, the
upper-frequency skirt of the curve
is positioned so that the 45.75 video
marker is about halfway down it.
The right-hand peak is a little down-
frequency from the 45.75 marker.

But in the bad curve of Fig. 3A,
the response has dropped way down
before it reaches the 45.75 marker.
The down-frequency peak is no
longer there. The only distinct peak
remaining is the first one, just up-
frequency from the 42.17 marker.

So, what conclusion do you draw
from this? Well, for one thing, you
can deduce that the IF strip gain is
deficient from around 44.0 or 44.5
MHz on up past 45.75 MHz. Since
tuned coils peak the gain at differ-
ent frequencies across the IF re-
sponse band, chances are one of
the coils isn’t peaking like it should.

You probably have reasoned that
out for yourself. If so, you already
have a fair grasp of this unique
troubleshooting method.

Now, as I did, carry your reason-
ing a bit further. It'll save you
“twiddling” around with several of
the coils.

A schematic of two of the IF
stages is drawn in Fig. 4. This is

the popular “stacked” IF. That is,
the two tubes are in series for B4-.
The plate of V1 goes to the cathode
of V2 (through T2, R7, and RS8).
The plate of V2 goes to the 250-
volt supply.

As far as IF signals are con-
cerned, the stages are cascaded. Ca-
pacitors C1, C2 and transformer T1
couple signal to V1. T2 couples it
on to V2, T3 takes it on to the stage
that follows. The grid and cathode
of V2 are well above ground for
B +-voltage, but C6 and C7 hold
the bottoms of the T2 windings at
ground for IF signals. Capacitors
C4 and C9 do the same decoupling
job for T1 (with L2) and T3.

Each transformer—often just
called “IF coil”—is tuned to a dif-
ferent frequency. That's why this
kind of IF strip is called stagger-
tuned. Each transformer peaks a
portion of the overall IF response. A
fourth tuned transformer, beyond
the third IF amplifier, isn’t shown
in this schematic.

The sketch in Fig. 5 shows the
responses of T1, T2, and T3 side
by side. The heavy line is their
combined response. Notice how
closely it resembles the curve in Fig.
3B. (The effects of traps .1 and L2
are included in the heavy line but

®©

IFAGC

Fig. 4 Part of stagger-tuned IF strip that is used in many TV brands and models. This one is “B+ stacked”

are not drawn separately.)

In case you’re wondering where
I got the coil peaking frequencies,
it was from the alignment data. The
sheet doesn’t always label each ad-
justment by frequency, but you can
figure them out by noticing which
markers the instructions say are af-
fected by which adjustments.

Since the right side of the curve
is affected, the coil not doing its job
must be T2. The peaking frequency
for T2 is 45.0 MHz. There are sev-
eral possible defects. But you now
know the trouble is in the immedi-
ate vicinity of T2,

The coil could be badly mistuned
by a defect, or just by misalign-
ment, But if it were tuned to some
other frequency, there should be
some sign of overpeaking somewhere
else on the curve. So that isn’t the
trouble in this example.

The coil might be shorted or
open. If it was open, however, you'd
know by the DC voltage missing
on pin 5 of V1. If T2 were shorted,
it also would load down the trap-
ping effect of the third winding; the
response curve wouldn’t look right
at the 39.75 marker. Also, the tun-
ing slug for that coil would produce
no change in the curve as you ad-
just it.

47, 25MHz
TRAP

version,

in which two tubes are in series across B+ line. Cathode and grid of V2 have high positive voltages.

34 ELECTRONIC SERVICING/December, 1970

www americanradiohistorv com



FROM THE COMPANY WHO GIVES YOU
THE STRONGEST GUARANTEE IN THE BUSINESS

BUY AN INSTRUMENIT.
GETAN INSTRUMENT FREE.

SIGNAL TRACER PROBE

Gain 3000 at 2 KHz. Bandwidth 50 Hz to

200 MHz. Z 35009 to 350 K2. Output 0.3 p-p
volts. Noise —45db. Supplied with anti-overload
probe tips: Eico PST-2, Kit $19.95,

Wired $29.95.

@ TRANSISTOR ANALYZER

Tests trans-
conductance and
Beta in and out
of circuit.
Measures FETSs,
bipolars, diodes,
rectifiers, SCRs,
UJTs. Built-in
voltmeter, ohm-
meter. 50ua taut
band meter
movement.

Eico 685,

Kit $99.95,
Wired $149.95.

CURVE

e

TRACER

New professional transistor/diode curve
tracer enables any general-purpose oscillo-
scope to display direct readouts of the most
meaningful data. Eico 443, Kit $99.95,
Wired $149.95.

SOLID STATE COLOR GENERATOR

Standard offset carrier type stable 10-bar
display plus precision dots, crosshatch,
individual seriesof V& H Imes gun killers.
Feeds to ant. terminals. Portable battery/AC.
Eico 385, Kit $79.95, Wired $109.9 .

*FREE EICO TRUVOHM ™~ MULTIMETERS
(with purchases as described)

@ OSCILLOSCOPE/ VECTORSCOPE

DC-8MHz
(usable to 10
MHz). 5" flat-
face CRT.
Sensitivity 12
MV RMS/CM.
Negligible
relative H & V
phase shift.
Excellent curve
tracer with
Eico 443 (below).
Eico 465,

Kit $179.95.
Wired $249.95.

CRT TESTER AND REJUVENATOR

For all B-W &
Color Picture
Tubes. Each gun
of Color Tube
measured indi-
vidualtly and
numerically,
provides
required gray
scale tracking
information.
Eico 633,

Kit $79.95,
Wired $109 95.

SOLID STATE SINE/SQUARE
WAVE GENERATOR
- - L Provides
simultaneous
sine and square
wave outputs.
Covers 20 Hz-
2MHz, 5 bands.
Max. distortion
0.25%. Rise time
at 20 KHz <0.1
usec. Eico 379,
Kit $69.95,
Wired $99.95.

SOLID STATE FET-TVM's

AC RMS/DCV
0-1, 3, 10, 30,
100 300 1000V.
P-P'ACV: 0-2. 8,
8.5, 28, 85,

280, 850,

2800V, DC

Input Z 11 MQ,
Ohmmeter 0.22
to 1000 MQ.
415" 200 uA
meter. Eico 240,
Kit $59.95, Wired
$79.95. With 612"
meter & AC/DC
Current readings.
Eico 242 FET-TVOM, Kit $69.95, Wired $94.50.

TUBE TESTER

Tests all standard tubes plus decals, magno-
vals, 7-pin nuvistors, popular TV plcture tubes.
Professmnal compact lightweight, and modest
price. Eico 635, Kit $44.95, Wired $69.95.

@ SOLID STATE SIGNAL TRACER

Output 400mw.
Inputs: 1mv RF;
63 mv AF:

Hum >60 db
below 400 mv.
200 ra meter.
Provides sub-
stitution output
Xfmr & spkr.
Eico 150,

Kit $59.95,
Wired $79.95.

THE TECHNICIAN'S CAUSE
EICO helps it. With . ..
1. The first and only instruments with the MOST capability-per-dollar.
They do more, faster — save you more time, effort, money.
2. The first and only solid state instruments guaranteed for 5 years.

3. Now, in the teeth of inflation, EICO makes your dollars buy even
more TOTAL VALUE than ever before.

OUR 25th YEAR. LABORATORY PRECISION AT LOWEST COST.

After purchasing any instrument on this page
from your local EICO Distributor, mail EICO
the sales slip, Registration Card and coupon at
right. We'll ship you prepaid an EICO Truvohm
Multimeter as follows: For each purchase up
to $100, the Model 1A1; for each purchase over
$100, the Model 4A3. Offer expires Jan. 31,
1971. Void where prohibited or taxed.

For latest catalog on EICO Test Instruments,
Stereo, EICOCRAFT Projects, Environmental
nghtmg and name of nearest EICO Distributor,
check Reader Service Card or use coupon.
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The third possibility 15 an open
C6 or C7. They must keep the bot-
tom ends of the T2 windings

grounded for IF signals. If either

one opens, there’s degeneration in
that winding. It can’t peak; in fact,
it cuts down the IF gain at all fre-
quencies, but more so at T2’s fre-
quency.

In the set on my bench, C6 was
open. It left the primary of T2
more-or-less floating. The transfor-
mer couldn’t efficiently pass the
45.0-MHz portion of the sweep sig-
nal, so the curve at that point was
reduced from normal.

Just for added information, Fig.
6 shows what the response looks
like if C7 opens. This defect causes
the same degeneration at the 45.0-
MHz portion of the curve. The
drop-off isn’t quite as bad, but it’s
enough to make correct alignment
impossible. And it produces the
same screen symptom you saw in
Fig. 2.

Setting Up Your Own Equipment

You know how much trouble it
would be to find that bad capacitor
ordinarily. Once you saw the symp-
tom, you’d probably check around
the tuner. Finally, you’d spend a lot

of time messing around with all the
coils,

Eventually, you might notice T2
doesn’t tune right. But even if you
do, you might be tempted to re-
place the coil. And, of course, a new
one would tune just as poorly. So
you're better off by far with the
visual troubleshooting method which
uses the swecp setup.

You can do this special trouble-
shooting with any sweep alignment
equipment. However, if you’rc not
using post-injection for the markers,
you ought to consider updating your
instrument lineup. For years I used
a marker adder, which is just a com-
plicated way of doing the same
thing: injecting the marker after the
response curve has already been
developed. The advantage is that
the marker doesn’t distort the curve,
no matter how big you make it.

Your marker generator must be
fairly accurate. That’s why I like
crystal-control . no fumbling
around with the dials. And if you
can show several markers at a time,
you can visualize the frequency po-
sitions better. But you can manage
with a single-marker, tunable gen-
erator. Just set the dial at each fre-
quency, one at a time, and remem-

R nd
8.0+
4.0

45,0 4+

Fig. 5 Individual responses of stagger-tuned IF transformers combine to form IF re-
sponse curve. Heavy line is the net response traced at all frequencies in the IF
passband. It is the same curve you see traced by the sweep generator and scope

in Fig. 3B.
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ber that marker’s position on the
curve,

No matter what instruments you
use, I have one strong suggestion.
As T said earlier, hooking them to-
gether is an aggravation as well as
a time-waster. And they need to be
warmed up 15 minutes, too. My sug-
gestion: Keep your sweep-alignment
gear all hooked up and turned on,
at least on standby. It’s also better
for the instruments, because they
are not alternately hot and cold.

If you only have one scope, it’s
okay to keep it separate for regular
use, There are only two connections
to make when you connect it into
the sweep alignment setup, anyway.

Hooking the instruments together
is a minor detail. If you haven’t
done it recently, the instruction man-
uals will remind you what goes to
what. And if you’re fortunate
enough to have modern equipment,
there’s very little hookup to be done.

Analyzing Curve Shapes

If you hesitate to start using this
professional troubleshooting method
for IF’s, it’s probably because you
haven’t had any experience figur-
ing out wrong curve shapes. This
is something that usually is not cov-
ered in electronics school. You are
taught only to recognize a correct
curve when you get it.

I want you to feel more at home
with this unique method. So, in the
next issue, I'll take you through
several actual cases that were
solved using the sweep alignment
method. In the process, you’ll come
to understand: (1) How to deter-
mine which coil should peak at what
frequency, (2) how to recognize a
response curve that’s not shaped
right, and (3) how to reason out
what’s wrong with the curve. A

Fig 6 This is what the response curve
of Fig. 3B would look like with decoup-
ling capacitor C7 open; degeneration
isn’t quite as bad as with C6 open (Fig.
3A).
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The All-Electronic Tuner

by Bruce Anderson

Until recently, all television VHF
tuners had one thing in common: A
shaft had to be rotated to change
channels, All-electronic tuning has
changed this.

In the following paragraphs we
will discuss the actual process by
which a channel is selected me-
chanically, point out some of the
inherent deficiencies in the me-
chanical method, and then consider
an alternative—electronic tuning.

The concepts of electronic tuning
are still being developed, and, un-
doubtedly, new refinements will be
forthcoming; however, one such sys-
tem has been in existence for the
past year in the RCA CTC47
chassis. While a consideration of
this system might be principally of
academic interest, since it was a

limited-production design employed
in a ‘“prestige” receiver, it does
merit some attention as a forerun-
ner of things to come.

The Conventional Tuner

At the present state of the art,
the superhetrodyne receiver is con-
sidered to be the only type of re-
ceiver suitable for television recep-
tion. For this reason, all tuners are
basically similar. As illustrated in
Fig. 1, the usual tuner configuration
employs an RF amplifier, a mixer,
and a local oscillator as its essential
clements. The four tunable circuits
are the input and output circuits of
the RF amplifier, the input of the
mixer, and the tank circuit of the
local oscillator. The conventional
tuner also has an input-matching
circuit, or balun, which matches the
impedance of the transmission line
to the input impedance of the tuner;
and an IF rejection filter, which pre-

vents the entry of IF radiation into
the RF amplifier; and a tuned cir-
cuit which develops the output volt-
age and matches the mixer to the
IF strip.

To the servicing technician, the
four tunable circuits might appear
to be incremental parts of the RF
amplifier, mixer, and local oscilla-
tor; however, their functions actu-
ally are quite separate from the
functions of the active devices them-
selves. In this discussion, the RF
amplifier, mixer, and local oscilla-
tor can be considered simply as
black boxes, while the tunable cir-
cuits themselves are the real interest.

The tunable circuits take two
torms. In some tuners a separate
resonant circuit is used for each
channel; in others an inductance is
tapped at twelve points to make it
resonant at each of the channel fre-
quencies. (A total of 13 frequencies
is required, one for each VHF chan-

UHF
FROM TUNER
ANTENNA
i
i-F PRE- RF . TUNED 10 1-F
BALUN
" . -2 TUNED | COUPLING MIXER B € hi ] I
T T : T
13 13 13
I i 13
13 13 [
[ ] I
[ ] 13
13 ] 13
13 [ [
13 13
/ / LT S o
’ / / 0SCILLATOR
II /I II T
[ ] [} 1
13 ! [ [
[} [ [ [
[ ] [ 1
13 ] 13 ?
’I I’ ’I ,I
TUNING / ' / /
SHAC SR R T i o - SR s e 5

Fig. 1 Location of the tunable circuits in a typical conventional color television tuner.
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Elimination of mechanical switching of signal cir-
cuits has been accomplished by replacing the bulky
““mechanics’’ of conventional tuners with diodes,
which are switched electronically.

nel and one for the output of the
UHF tuner, which is normally at
the IF frequency.) Regardless of
which type of resonant circuit is
used, a four-function, 13-position
switch is required to select the
proper tuner circuits,

It might come as a surprise to
find that the shaft and knob of the
tuner have three distinct functions.
The first of these is to provide a
link between the switches them-
selves and the hand of the individual
who operates the receiver. This is
called the “interface” function. The

second function is to hold the
switches in the position selected
after the operator removes his hand.
This is the “memory” function.
Third, the shaft or knob is fitted
with an indicating device to tell the
operator which channel has been
selected. This is the ‘“indication”
function. In the conventional tuner,
these functions are seldom of any
interest, but in an electronic chan-
nel-selection system, each function
must be performed by an operating
system, or the receiver cannot
function.

The Electronic Switch

To change from mechanical to
electronic tuning, it is necessary to
substitute clectronic devices for each
of the four switches which select
the taps of the tuned circuits, For
the sake of simplicity, the arrange-
ment of Fig. 2 shows only enough
of a tuning system to allow the
selection of two channels. Addi-
tional banks of diode switches are
required for each remaining channel.

In Fig. 2, the switch, S1 could
be a double-pole, two-position
switch. If this system of tuner con-

> 10 i-F AMP

( RF
AMP

1®

| MIXER

LOCAL
OSCILLATOR

H
e @@p@
= o NP o ELLR

®
A

Fig. 2 Partial schematic of the electronically controlled tuner, showing the components for channels
12 and 13. An additional set of diodes and capacitors is used for each of the other channels.
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trol were to be used, naturally, it
would have thirteen positions, one
for each channel, In the position
shown, positive voltage is fed to
the anodes of each of the 1300-
series diodes, biasing them into
conduction, The result is that the
impedance of these diodes is made
very low, effectively placing the
lower ends of the 1300-series coils
at RF ground through the 1300-
series capacitors. This produces the
same result as having a closed me-
chanical-switch contact in the same
location as each diode.

Since the 1300-series diodes are
forward biased, whatever voltage is
applicd to their anodes also appears
at their cathodes (less the .7-volt
barrier drop). The positive voltage
is conducted to the cathodes of all
the other diodes, 1201, 1101, 1001,
ctc., holding these diodes at cutoff.
The grounding section of S1 is
essential; without it, the anodes of
the other-channel diodes would
“float”. If these diodes were al-
lowed simply to “float”, their inter-
clement capacitance would vary,
causing the tuning of the resonant
circuits to drift. Naturally, this is
true only of those diodes in chan-

nels higher than the one selected;
the others are isolated from the
resonant circuits by the conducting,
on-channel diodes.

To equip a tuner having elec-
tronic channel selection with a fine-
tuning knob is illogical to the engi-
ncer; to the prospective buyer, it
would be absurd. Unfortunately, a
conventional automatic fine-tuning
circuit is inadequate in the elec-
tronic tuner.

All present-day AFT circuits de-
pend on a variable capacitance con-
nected across the oscillator tank to
maintain the correct frequency. A
simplified circuit is illustrated in
Fig. 3. If the local oscillator tends
to drift, the frequency of the video
carrier from the mixer begins to
shift. This causes an error voltage
to be generated in the discriminator.
The error voltage changes the effec-
tive capacitance of the diode and
returns the local oscillator tank to
the correct resonant frequency.

In a conventional tuner, the user
expects to fine tune the local oscil-
lator into the operating range of
the AFT system when the need
arises; in an electronic system he
would not, Because of this, the

o 45,75 MHz I b—-VIDEO DET
INPUT = MIXER VIDEO CARRIER AMPS AURAL DET
LOCAL y
0SCILLATOR — ¢
A ——]
45,75 MHz
13 DISCRIM-
INATOR
SWITCHING | _12
DIODES

||H

Fig. 3 The basic automatic-fine-tuning (AFT) loop.
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range of the AFT system of the
electronic tuner must be broad
cnough to preclude the oscillator
ever drifting outside the range of
correction, without sacrificing so
much gain that tuning will be
“sloppy” on some channels.

A characteristic of any variable-
capacitance frequency control is that
a given amount of capacitance
change produces much more fre-
quency change if the operating fre-
quency is increased. Consequently,
a given amount of corrective volt-
age will have much more effect on
the high channels than it has on
the low channels, In effect this
causcs the loop gain of the AFT
system to incrcase as thc operating
frequency increases, making it dif-
ficult to design an AFT-controlled
oscillator which will perform well
on all channels,

The solution to this problem is
to use scparate local oscillators for
the high-band and low-band chan-
nels. The circuit in Fig. 4 shows
how this is done. By using the diode
control voltage as the power source
for the two local oscillators, band
and channel are selected simul-
taneously.

Assume that channel 13 has been
selected. The channel 13 diode is
forward biased, placing the end of
L1304 at ground through the capac-
itor connected to the anode of the
diode. The remainder of the tapped
inductance is out of the RF circuit,
but DC power for the collector of
Q1 is supplied through these wind-
ings. the channel-7 diode, R1, and
L1.

If channel 9 were selected, the
RF ground would still be supplied
to the transistor through the balance
of the inductor.

If a low-band channel were to
be selected—channel 5, for example
—Q1 no longer would be energized,
but Q2 would be. The tuner circuit
would consist of that portion of the
inductor between the channel-5
diode and the collector of Q2; the
balance of the inductor would pro-
vide the DC path for collector
power. During UHF reception, a
local oscillator is not required, so
neither Q1 nor Q2 is energized.

Automatic frequency control of
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the oscillators is performed by the
two varactors, VAR | for QI and
VAR 2 for Q2. Each of these will
have approximately the same
amount of capacitance change for a
given amount of control voltage;
however, the two 2.2-pf capacitors
in serics with VAR 1T make the total
variation in capacitance of this cir-
cuit considerably less than that pro-
duced by the swing of VAR 2 and
its two 4.7-pf capacitors. At the
centers of the upper
bands, the ratio of frequency change
to voltage change is about the sume
for both oscillators.

Merits of the Tuner
Aside from the fact that the clec-
tronic tuncr has appeal to the con-
sumer because of its ease of oper-
ation, quict operation, rapid action,
cte., it also has advantages from the
engineering point of view. Because

and lowcer

there 1s no mechanical connection
between the tuner and the control
for it, the location of the tuncr can
be anywhere inside the cabinet.
There are no more gear trains, de-
tents, indicator drums, mounting
assemblies, cte. It is cntirely pos-
sible that, sometime in the not-too-
distant future, the tuner will be-
come simply another part of the
main chassis.

Another advantage of the elec-
tronic tuner is that the actual
switching of signal voltages is donc
without a mechanical device. Dirty
switch contacts in the tuner have
heen a constant servicing headache
since television was introduced. Ob-
viously, the insides of the switching
diodes cannot get dirty. Even if
some type of mechanical switch
were to be used to control the
tuner, it would interrupt only a con-
trol voltage, not RF signals.

AN

WA
—T0 MIXER

AFT

M }CONTROL
A VOLTAGE

CHo——<—l—+}
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TO LOW-BAND

®
VARACTOR D1ODE

Fig. 4 The dual local-oscillator configuration, which is necessary to in-
sure optimum AFT performance on all channels.
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Interfacing

The simplest interface between
an electronic tuner and the oper-
ator is a 13-position switch with
two poles, one which energizes the
diodes of the selected channel, and
one which grounds the other 12 sets
of diodes. The system would have
the advantages of allowing the tuner
to be located wherever it is con-
venient and of switching only a
control voltage instcad of RF sig-
nals. Operation of the switch could
be reasonably rapid and quiet, al-
though never approaching the lim-
itations of the tuner itself, and a
drive motor could be used for re-
mote control,

By substituting an all-clectronic
control switch, the speed of opera-
tion can be increased to the point
that channel selection appears to be
instantancous, and the system is
completely silent. Of greater sig-
nificance, the motor, always an un-
desirable fcature in remote-control
systems because of original cost as
well as scervicing problems, can be
climinated. The clectronic  system
described here incorporates all thesce
advantages, with the exception of
cost. This is the first system to be
produced; it is reasonable to expect
that future designs will be simpler
and more cconomical, just as the
television receiver has become sim-
pler and more economical over the
years,

Summary

An clectronically controlled tuner
is much the same as a mechanically
operated tuner, except that diodes
are used to switch the tuner cir-
cuits. This has several advantages,
including freedom of location of
the tuner, no possibility of dirty or
corroded switch contacts in the RF
circuitry, and the aesthetic appeal of
rapid and silent channel seclection,
limited principally by the control
systems which might be used in
conjunction with the tuner,

In the next of this series, the
control system for the electronically
controlled tuner of the RCA CTC47
chassis will be discussed. In prep-
aration for that description, there
will be a short discussion of binary
numbers and their application to
logic circuits. A
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Eiliott Electronics
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Emsco Electronics
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Erie Electronics
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Fisher Electronics
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Howard Electronics
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Main TV Supply
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May Electronics
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Melville Radio Corp.
Metro Electronics
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Mid State Supply
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Midstate Electronics
Miller Jackson
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Monmouth Radio Supply
Matronics, Inc.

Morley Bros. Dist. Co.
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Norwest Electronics

Nunn Electronic Co.
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QO’Donnelt Electronics
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Olive Electronic Supply
QOpelousas Radio

Orvac Electromics

Oxhow Electronics
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Peerless Electronics

Pelican Electronics
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Silberne Radia

Skyline Electronics

Smith Electronics

Soundco Electronics

Southeastern Electronics

Southern Electronics Corp.

Southwestern Wholesale

Southern Radio

South Hills Electronics

Southside Distributors

Speciatty Distributing

Standard Electronics

Standard Parts

Standard Supply

Stark's Electronics

State Electronics

Sterling Electronics

A T. Stewart

Stoddard Supply

J. L. Stone Co.

Stotts-Friedman Co.

Stuart Electronics

Suddreth Electronics Supply

Sunland Supply

Superior Electronic Parts

Superior Picture Tube

Swan Electronics

Sydlee Electronics

TV Specialisis Co.

TV Parts, inc.

TV Wholesale Supply

T & W Electronics

Edwin E. Taylor

Teague Electronics

Tee Vee Supply

Television & Electronic Supply

Teievision Parts

Television Radio Parts

Tetevision-Radio Supply

Television Supply

Ward Terry & Co.

Thru-Way Electronics

Thunderbird Electronics

Torrance Electronics

Triangle Electronics

Trice Wholesale

Tri State Electronics

Trojan Electronic Supply

The Tube Mart

Frank Uffer Co.

U. S. Radio & TV Supply
Union Electronics

Union Supply

United Electronics

United Radio & TV

United Teltronics

Universal Components

Vidco Electronics

Sid Wagner's

Walder Electronics

Walicks Electronics

Watker Radio

L. B. Walker Radio Co.

Warren Radio

Wallco, Inc.

Wedemeyer Radio

Westchester Electronics

Wescon Electronics

Western Electionics

Westside Electronics

David White

Whitehead Radio

Wholesale Etectronics

Wibie Radio Supply

Wicks Radio

Wilco Radio Distributors

H. A. Wilitams

Wilkinson Bros. Co.

Wise Radio

Witmal Electionics

Womack Co., Inc

Woodland Electronics

Wresco

Yonkers Electronics

Young Bros. Electronics

Zenith Radio

left anyone out let us

know and we’ll run an ad for them

George Lehleitner & Co., [nc.

Lektronmix, Inc.
Lifetime Radio

Lima Radio

Aaron Lippman

Long Island Electronics
Long’ Distributing Co.
Lowe Electron:cs

Lurtz Electric

Lykes Financial Corp.
McAllen Radio
McClung Appliances
McCuiloch Electronics
R. P. McDavid Co.
McGee Radio
McNichot, inc.
McWhor tes Weaver & Co
M & M Electronics

M & R Electronics
Main Line Distributors

P. O. Box 949

SPRAY Amarilio, Texas

makers of BLUE STUFF and other

chemical tools for technicians

Circle 22 on literature card
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PEDOF

High-Voltage Probe
Eico announces the Model
HVP-5 high-voltage probe.

The HVP-5
voltage up to 30,000 volts with
complete safety, and because it has
a built-in voltmeter, eliminates the
need for additional bulky equip-

reportedly measures

ment. Special barriers isolate the
high-voltage tip from the probe
handle and meter,

The HVP-5 sells for
wired.

Circle 50 on literature card

$22.95,

CRT Tester/Rejuvenator
B & K has announced release
of the new Model 466 CRT Tester/
Rejuvenator for b-w and color pic-
ture tubes. The 466 test CRT’s
for opens, shorts or leakage between
elements, and rejuvenates guns and

repairs shorted or leaky tubes.
Key CRT elements are connected
to test points, with all others shorted
to ground; this reportedly provides



greater accuracy and eliminates
CRT damage. Heater, G1 and G2
voltages are continuously variable
and metered. G1 voltage can be
sct with accuracy under all condi-
tions, according to the manufac-
turer. Heaters are monitored at tube
pins.

The 466 is supplied in a light-
weight case measuring 13% inches
X 9% inches X 5% inches and
weighs 8 1bs. The price is $129.95.

Circle 51 on literature card

CRT Checker and Rejuvenator

A picture tube color-tracking
analyzer and rejuvenator, which is
designed to check all color tubes in
accordance with CRT manufac-
turers’ recommended procedures,
has becn made available by Mer-
cury Electronics Corp.
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Model 880 contains universal
sockets and adapters, including com-
plete black-and-white sockets. Mer-
cury states that each gun of a color
tube is adjusted to cutoff before the
beam current reading is taken, to
simulate actual conditions in the
television set. It also checks shorts
or inter-clement leakage.

The unit, which comes complete
with a picture tube data book, sells
for $79.95.

Circle 52 on literature card

(Continued on page 46)

BLUE STUFF

Doesn't Rattle
when you shake it

and it's a good
thing it doesn't

POLISHING
LUBRICATION

;f: COLOR « g
AIN + NyvssTOR

*Concentrated:

Ay

CDN'HNUOUS CLEANING

Here's why - Continuous polishing compounds like BLUE STUFF must
be free to migrate on the tuner contacts as the channel selector rotates.
If the compound were to thicken and harden {(cake up} it would pre-
vent good contact from being made and you’d have a callback.

How can you tell if a product will harden on the contacts? Chances are
that if it will cake up on contacts it will also cake up in the can. So, just
shake the can and see if it rattles. If it doesn’t rattle that means it
didn’t need a marble to keep the compound from settling out and hard-
ening, and that’s a good indication that it will not harden on the tuner
contacts.

Pick up a can of BLUE STUFF and shake it. . ..
What you don’t hear tells you a lot.
TECH

SPRAY better chemical tools for technicians

P. 0. Box 949 Amarillo, Texase® Canada: Wm. Cohen, Montreal ® Export: Empire Exporters, N.Y.C.

Circle 23 on literature card
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make tricky jobs easy

SUPER LONG NUTDRIVERS

Over 20” long with 1/4” and 5/6” hex open-
ings, color-coded plastic (UL) handles, full length
hellow shafts,

Eliminate skinned knuckles and the frustration
of trying to reach tuners, bezels, other up-front
components from the back of a TV set with
ordinary tools.

Extra length means more convenience, greater
driving power for many other ““fix-it" jobs.

INVERTED PALNUT DRIVER SHANKS

Fit all Xcelite “99” handles, including Tee and
ratchet types. Popular 7/16” and 1/2” external
hex sizes, hollow shanks.

Save time, prevent damage to fastener or
equipment when removing Palnuts on balance
controls, on-off switches, volume control shafts
of most TV sets, record players, portable radios.

nationwide availability through
local distributors
REQUEST BULLETIN N470

XCELITE INC.,18 BANK ST,

ORCHARD PARK, N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.

Circle 24 on literature card

Insulation Tester
The new Hitachi E-17 insulation
tester has been introduced by Gen-
eral Electric Supply Co., for the
Japanese Products Corp.

The E-17 detects insulation leak-
age and breakdowns in motors, out-
door and indoor wiring, lighting fix-
tures, switchboards, receptacles, ap-
pliances, circuit breakers, cables
and panels.

The E-17 is self-powered and
weighs only 52 Ibs.

Test voltage outputs to 2,500
VDC are available. Prices start at
$165.00.

Circle 53 on literature card

Solid-State Field-Strength Meter

A new solid-state, portable field-
strength meter for cable TV
(CATV) and master antenna TV
(MATYV) systems is available from
JFD Electronics Corp.

The unit provides direct readings
on all UHF and VHF picture and
sound carriers. Inputs from 10 uv
to 2 volts can be measured with a
stated accuracy of =1.5 dB. The
VHF frequency range is from 54
to 216 MHz, and the UHF fre-
quency range is 470 to 890 MHz

A special phone-scope jack is
provided to give a detected signal
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output which can be used to drive
a high-impedance crystal earphone,
a tape recorder or an oscilloscope.
The unit automatically turns off
when the cover is closed.

Model 1720 operates on four 9-
volt batteries. Price is $395.00.

Circle 54 on literature card

Portable Triggered Oscilloscope
Philips Electronic Instruments in-
troduces a portable triggered-sweep
oscilloscope, Model PM 3200,
The design of PM 3200 has elim-
inated the need for the following
controls: DC balance, trigger sta-
bility, and manual trigger level. The
instrument has a 10-MHz band-

width, sensitive to 2mV/Div, The
signal-derived triggering is auto-
matic over the entire nominal 10-
MHz bandwidth.

Model PM 3200 has two control
settings: vertical amplitude and time
base. A battery power pack also
is available. The basic price is
$495.00.

Circle 55 on literature card

Pulse Generator Adapter

The new Blulyne, Model APG-
150, pulse generator reportedly al-
lows the calibration of scopes at
high frequencies (50-MHZ rise
times), and the testing of amplifier
frequency response, control chopper
circuits, and any other electronic
circuits that require fast rise times,




variable pulse widths and ampli-
tudes.

The generator features variable
pulse widths from 100 nanoseconds
to 5 milliseconds, with added capac-
iance to 500 milliseconds (50%
duty cycle maximum); pulse ampli-
tude is variable from O to 12 volts,
and rise and fall times are up to
less than 20 nanoseconds, reports
the manufacturer.

Two models are available: the
APG-100, with 100-ohms output
impedence and 0-6 volts amplitude,
and the APG-150, with 50-ohms
output impedence and 0-12 volts
amplitude. Price of the APG-100 is
$49.95; the APG-150 sells for
$59.95.

Circle 56 on literature card

50K-ohm/Volt VOM

Unimetrics introduces the Omni-
meter-S0K, a 50K-ohm/volt VOM,
Specifications of the unit include:
Mirror-scale meter, single-selector
switch, casy access battery com-

partment, diode-protected meter
movement and a pre-calibrated AC
rectifier.

The Omnimeter-50K measures
4Y2 inches X 2% inches X 57
inches and weighs 22 ozs. with bat-
teries. The price is $27.95.

Circle 57 on literature card

Solid-State Electronic Multimeter

A new solid-state electric multi-
meter has been introduced by
Simpson Electric Co.

Model 2795 has 68 switch-select-
able functions for measuring AC

RMS

BEST PERFORMING
UHF CONVERTERS

RMS SOLID-STATE TWO TRANSISTOR DELUXE
UHF CONVERTER HAS BUILT-IN AMPLIFIER!

Updates any VHF TV Set to receive any of the 83 UHF/VHF Channels. Low noise, drift-free
operation. Simple hook-up. Charcoal Gray Hi-Impact Plastic Housing has Silver-matte finish
front panel. Features accurately calibrated UHF dial, UHF/VHF antenna switch, on/off switch,

advanced pilot light indicator and tuning control.

Model CR-300 .

List $34.95

RMS SOLID-STATE
ECONOMICAL UHF CONVERTER

Two transistor advanced circuitry. Durable
metal housing has wood grain finish and Satin
Gold front panel with Black knobs having
Gold inserts. #CR-2TW List $27.95

RMS UHF ANTENNAS...

Top performers for all areas! Brings clearest Color and Black and
White Reception on all UHF Channels 14-83. Features Reynolds
Aluminum COLORWELD!

R M s ELEGCTRONIGS, ING.

Write for FREE Information on these and other
Profit Building Products. . ..

50 ANTIN PLACE, BRONX, N.Y. 10462 - Tel. (212) TY 2-6700

Circle 25 on literature card

and DC voltage in 13 ranges, AC
and DC current in 14 ranges, resist-
ance in 6 low-power ranges, capaci-
tance in 6 ranges, temperature in
2 ranges and output in 12 ranges.

The manufacturer reports a rated
accuracy of =1.0% for AC and
DC.

The 2795 features an anti-paral-
lox mirror dial and a linear scale
for all AC/DC voltage and current
measurements. Separate scales are
provided for resistance, capacitance,
temperature and decibels.

The new model 2795 is battery
operated and sells for $230.00,
complete with test leads, batteries
and instruction manual. A

Circle 58 on literature card

ELECTRONIC SERVICING . . .
the country's only magazine
devoted 100% to the
ELECTRONIC SERVICING
industry . . .
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TV TECH
AID

Takes you right to the
source of the trouble...
without guesswork and

wasted time!

You receive each month OVER 40
ACTUAL CAUSES A