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All it takes is genius to arrive at simplic-
ity. This new display stand is deceiving. It’s
more than a display stand. It’s set up to operate
like a store within your store for instant
servicing. .

Here, within this unit, is a complete stock
of all the wide range twist prongs you’ll need
plus micas, miniature electrolytics, ceramics,
wide range tubulars and dipped paper Mylar.*

The selection was based on an extensive study

of all capacitors used in the replacement market.
Now, with the Re-Place, you’re in the capacitor

Circle 1 on literature card -

Put your parts inorder.

replacement business. The Re-Place only takes
2’ x 5’ in space and you have all your parts in
order.

Interested? Write for our new catalog on
The Re-Place™ capacitor line.“The Replacers”
—the most complete line of replacement capac-
itors in the smallest possible package.

CORNELL:
COE DUBILIER

*Du Pont Trademark



ANALYSE THYSELF

SO0 you can analyse fast and simple with the B&K
Model 162 FET/Transistor Tester with features no-

body else has.

TESTS EVERYTHING: Diodes.
Bipolars. FETs. Unijunctions.
SCR’'S abd Triacs.

HIGHER CURRENT CAPA-
BILITIES: Up to 1 ampere. You

need this for power transistors
and FETs.

THREE TRANSISTOR LEAK-
AGE TEST: Icbo-lceo-lces.
Finds failures missed by other
transistor testers. Especially “‘ava-
lanche mode breakdown’’ failures,
common in horizontal output or
other power stages.

CORRECT BETA READING:
From 1-5000.

SPECIAL BALANCING CIR-
CUIT: Permits balancing-out as
low as 6 ohm circuit impedance
for in-circuit test.

FRONT PANELSOCKETS: For
bipolar and FET transistors.
Especially useful for FET test.
Minimizes damage due to static
charges.

SEPARATE CHECKS: Checks
Gate 1 and Gate 2 of dual gate
FETs separately.

PROGRAMMED INSTRUC-
TION GUIDE: Provides instruc-
tion on Go-no-Go conditions for
Beta and Leakage.

But, the new B&K 762 doesn't just have the features nobody else has.
It has a// the features they have, too. And has them better.

Which means all the other transistor and field effect transistor testers

are obsolete.

So, if you didn’t just get stuck with
somebody else’s outdated unit, go

see a good analyst. Ours.
At your nearest B&K distributor.

See B&K ... you'll be better in
your field.

Price: $99.95

B&K puts an end to test
equipment. We’'ve devel-
oped Silent Partners.

Product of DYNASCAN CORPORATION
1807 W. Belle Plaine Chicago, /llinots 60673

Circle 3 on literature card
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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.

A 1 . J “To maintain our reputation in servicing everything in electronics,”
T 51 X\ Dick says, “we just can’t compromise on dependability.

T B B\ That's why we prefer Sprague Twist-Lok Capacitors.”

e

......
e

)

e e P~

Ask your Sprague distributor for a copy of Sprague’s
Electrolytic Capacitor Replacement Manual K-109 or write to:
Sprague Products Company, 105 Marshall St., North Adams, Mass. 01247.

o ¥ - -

SPRAGUE

P.S. You can increase your business 7Y/2% by participating
in EIA’s "What else needs fixing?’’ program. Ask your THE MARK OF RELIABILITY

distributor or write to us for details.
Circle 4 on literature card

65-9117
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To service Color TV you need:
1. vectorscope
2. color bar generator

and you can’t
use one without
the other!

portable

for home
or shop

One Year
Warranty

only the V7 gives you both

e The only complete one unit color vectorscope/color-bar gen-
erator available anywhere!

e Completely portable for servicing color TV in the home . . . no
need to bring set to the shop!

® The only one with detailed instructions on color circuit align-
ment and color adjustment. And, additional instructions are
available as new sets are introduced!

e Recommended by leading TV manufacturers!

e Proven performance . . . over 4 years of use in field and shop
by thousands of technicians . no other vectorscope manu-
facturer can make this claim!

V7

Exclusive Features: Self-Calibrating—adjust timing circuit with-
out external test equipment, Dial-A-Line—adjust horizontai line
to any width from 1 to 4. Plus: All Crosshatch, Dots, and Color
Patterns; Voltage Regulated; Fully Enclosed Cable Compartment.
Free copy of Wayne Lemon’s Book, “‘Color TV Servicing

Simplified with Vectorscope’' Net 199'50

Remember . . . V7 —the complete one

® Checks and aligns demodulators to any angle.
e Checks and aligns bandpass-amplifier circuit.
¢ Pinpoints troubles to a specific color circuit.

See your distributor or write Dept. ES-10

e LECTROTECH, INC.

4529 N. Kedzie Ave., Chicago, lll. 60625

Circle 5 on literature card
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Bloelronizscanner

news of the industry

Finneburgh Elected to NEA Electronics Hall of Fame
Morris L. Finneburgh, Sr., Board Chairman of The
Finney Co., Bedford, Ohio based manufacturer of an-
tennas, electronic components, MATV systems and
accessories, has been elected to the National Electronic
Associations’ (NEA) Electronic Hall of Fame.

The announcement was made at the national con-
vention of the National Electronics Association held at
Waterbury, Connecticut. The honor to Mr. Finneburgh
was unusually significant in that he is the first living

) h: .
industrialist so recognized by the Electronics Hall of
Fame which, since its establishment under the original
sponsorship of NEA, has honored such persons as
Thomas A. Edison, Dr. Lee Deforest, Sir John A.
Fleming, Allen Dumont, Major Edwin Armstrong, Gug-
lielmo Marconi and John P. Graham. Mr. Finneburgh
was the only individual so honored for 1969.

Gorski to Head Craig Service in New Jersey

Sigmund “Sig” Gorski, veteran central service man-
ager in the metropolitan New York area for Sears,
Roebuck and Co., has been named east coast service
manager for Craig Products Division of Magnosync
Craig Corporation.

Marshal R. Brown, national service manager for
Craig, said Gorski will headquarter at the company’s
new combined warehouse sales office facility at 50-52
Joseph Street, Moonachie, N.J.

The facility, first eastern branch operation for Craig,
was opened in June in a move tied closely to the



OVERHAUL $9.75

Nine-seventy-five buys you a complete tuner overhaul—in-
cluding parts (except tubes or transistors)—and absolutely
no hidden charges. All makes, color or black and white.
UV combos only $15.

Guaranteed means a full 72-month warranty against defec-
tive workmanship and parts failure due to normal usage.
That's 9 months to a year better than others. And it's
packed up by the only tuner repair service authorized and
supervised by the world’'s largest tuner manufacturer—
Sarkes Tarzian, Inc.

Four conveniently located service centers assure speedy
iIn-and-out service. All tuners thoroughly cleaned, inside
and out . .. needed repairs made . .. all channels aligned to
factory specs, then rushed back to you. They look—and
perform—Iike new.

\._

e REPLACEMENT TUNERS.S$10.45

Prefer a universal replacement? Sarkes Tarzian will
give you a universal replacement for only $10.45. This
price is the same for all models. The tuner is a new
tuner designed and built specifically by Sarkes Tarzian
for this purpose. It has memory fine tuning—UHF
plug-in for 82 channel sets—universal mounting—
hi-gain—Ilo-noise.

ORDER TUNERS BY PART NUMBER,
AS FOLLOWS:

Intermediate AF Amp Osc. Mixer
Frequency Tube Tube

MFT-1  41.25 mc Sound

hid fi?gg mc Video

- 29 mc Sound

45.75 mc Video 3GKS

MFT-3  41.25 mc Sound 2GKS
45.75 mc Video

Prefer a customized replacement tuner? The price will
be $§18.25. Send us the original tuner for comparison
purposes, also TV make, chassis and model numbers.

Part = Heater

6GK5 6LJ8 Parallel 6.3V
5LJ8  Series 450 MA
5CG8 Series 600 MA

SEND ORDERS FOR UNIVERSAL AND CUSTOMIZED REPLACEMENT TUNERS TO OUR OFFICE IN INDIANAPOLIS.

—=

TUNER SERVICE CORPORATION
- 817 N. PENNSYLVANIA ST., Indianapolis, Indiana
547-49 TONNELE AVE., Jersey City, New Jersey

FACTORY-SUPERVISED TUNER SERVICE
TEL: 317-632-3493

TEL: 201-792-3730
TEL: 404-758-2232

MIDWEST
(Home Office)
EAST .
SOUTH-EAST 938 GORDON ST., S. W., Atlanta, Georgia
WEST . SARKES TARZIAN, Inc.

TUNER SERVICE DIiVISION
10654 MAGNOLIA BLVD., North Hollywood, California

WATCH FOR NEW CENTERS UNDER DEVELOPMENT

TEL: 213-769-2720

Circle 6 on lsterature card
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""" "FREE CATALOG =

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

(Please Print)

Name

Address .

City State Zip
Clip Me Out

Circle 7 on literature card
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STOP
Electrical
Failures

CRC 2-26

Soft Film Organic Liquid

® DISPLACES MOISTURE~low
surface tension, !4 that of water,
permits deposit of moisture barrier

® PREVENTS CORROSION—
protective film seals out corrosive
atmospheres from metal surfaces

® LUBRICATES—thin uniform film
serves as excellent light duty
lubricant for moving parts such as
sliding contacts, bearings

® PENETRATES—loosens corroded
products, reaches cracks, crevices

2-26

No. 2005

@ Does not migrate like silicone—
provides 3 times greater
protection than silicone,

For complete information, write to:

CR@ Dclv':::v(l:l ?evl::. Inc.

DRESHER, PENNA. 19025

© 1969 C. J. Webb, Inc.
Presidential Award For Export
Circle 8 on literature card
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company’s expanded manufacturing and marketing of
electronic sound entertainment equipment. This in-
cludes Craig’s recent debut in the color and black-and-
white television field and introduction of a new line of
car stereos, radios, and cassette and 8-track cartridge
tape recorders and players.

Gorski will handle all service and parts department
operations for Craig customers east of the Mississippi,
including 350 of the 600 nation-wide Craig franchised
warranty service centers.

Consumer Electronic Sales Up In First Half of ‘69

Total U.S. sales of nearly all major product cate-
gories of consumer electronic products, including do-
mestic and foreign-label imports, showed increases dur-
ing the first six months of ’69 over the record-setting
first six months of ’68, according to a recent report
from the Electronic Industries Association (EIA). The
accompanying chart shows the combined sales figures
for both domestic and foreign-label products for the
first halves of 1968 and 1969.

Total U.S. Sales of Consumer Electronic
Products—First Halves of 1968 and 1969

Category 1969 1968

Home Radio 17,197,753 13,417,014
Auto Radio 5,983,207 6,056,548
B-W TV 3,302,354 3,013,487
Color TV 2,948,785 2,560,660
Phonograph 2,687,550 2,424,330
Tape Recorders 2,752,520 2,162,926

Zenith Receives Seventh
“Friend of Service’ Award

Zenith Radio Corporation has been presented the
“Friends of Service Management” award for the sev-
enth consecutive year by the National Alliance of Tele-
vision and Electronics Service Associations (NATESA).

Zenith is the only television manufacturer in the
history of the award to receive it seven consecutive
times.

The NATESA plaque was presented to Zenith for
“Outstanding Service in Creating Better Customer Re-
lations.”

The presentation was made at the annual NATESA
Convention held at the Pick-Congress Hotel in Chicago.

Brian J. Marohnic, Zenith’s national service man-
ager, accepted the award on behalf of Zenith from
NATESA’s executive director, Frank Mock, and East-
ern vice president, .eo Shumavon.

Also present from Zenith were: Charles O’Brien,
general manager of the parts and service department;
Bernie Johnson and Robert Green, field engineers of
the service department.

New Method of Production

May Lead to Cheaper IC’s
A new method of producing integrated circuits (IC’s),
developed by Westinghouse and licensed to Hugle In-
dustries of Sunnyvale, California, reportedly will make
possible integrated circuits up to 100 times smaller than
any now in use and, equally as important, will reduce
the price of IC’s to one-tenth of present cost. The new
process—which employs high-intensity electron beams
to print circuits on silicon instead of the optical ex-
posure system used now—reportedly can be automated,
which will lead to reduced cost of IC’s. A



Castle, the pioneer of television tuner overhauling, offers the following services to

solve ALL your television tuner problems.

® OVERHAUL SERVICE — All makes and models.

VHF or UHF tuner $9.95
UHF-VHF combination (cne piece chassis) $9.95
TRANSISTOR tuner $9.95
COLOR tuner $9.95

(Guaranteed color alignment . . . no additional charge)

Overhaul includes parts, except tubes and transistors.

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit

only.
And remember—for over a decade Castle has been the leader
in this specialized field . . . your assurance of the best In

TV tuner overhauling.

® CUSTOM REPLACEMENTS

Exact replacements are available for tuners that our inspec-
tion reveals are unfit for overhaul. As low as $12.95 ex-

change. (Replacements are new or rebuilt.)

@ UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.
STOCK SHAFT I.F. OUTPUT
No. HEATERS Min.* Max.* Snd. Pic. PRICE
CRGP  Parallel 63v  13%” 3" 4125 4575 8.95
CR7S  Series 600mA 134” 37 4125 4575 9.0
CR9S  Series 450mA 132" 3" 41.25 4575 950
CR6XL Parallel 6.3v 2V 127 4125 4575 1043
CR7XL Series 600mA 212”7 127 41.25 4575 11.00
CRIXL Series 450mA 2¥%” 12”7 41.25 45.75 11.00

*Selector shaft length measured from tuner front apron

to extreme tip of shaft.

These Castle replacement tuners are all equipped with memory fine tun-
ing, UHF position with plug input for UHF tuner, rear shaft extension and

switch for remote control motor drive .

. . they come complete with hard-

ware and component kit to adapt for use in thousands of popular TV

receivers.

Order universal replacements out of Main Plant (Chicago)

only.

Circle 9 on literature card

CASTLE TV TUNER SERVICE,

MAIN PLANT: 5701 N. Western Ave., Chicago, lllinois 60645
EAST: 41-90 Vernon Blvd., Long Island City, N.Y. 11101

INC.
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The Complete Line of Signal-Indicating

Alarm-Activating Fuses

For use on computers, microwave units, communication equipment,
all electronic circuitry.

; E BUSS GLD-% x 1% in.

Visual-Indicating,

Alarm-Activating.
BUSS GBA-14 x 134 in.
Visual-Indicating.

BUSS Grasshopper
Fuse, Visual-Indicating,
Alarm-Activating.

BUSS MIC-13/32x 1%
in.  Visual-Indicating,
Alarm-Activating,
BUSS MIN-13/32 x 1%
in. Visual-Indicating.

Aircraft Limiter,
Visual-Indicating,

FNA FUSETRON Fuse
13/32 x 1% in. slow-
blowing , Visual-Indica-
ting, Alarm-Activating.
(Also useful for small
motors, solenoids,
transformers in ma-
chine tool industry.)

BUSS GMT and HLT
holder, Visual-Indica-
ting, Alarm-Activating.

Write for BUSS Form SFB

INSIST ON

BUSSMANN MFG. DIVISION, McGraw-Edison Co. St. Louis, Mo. 63107

letiers:adilor

More Atwater Kent Info

In the January, 1969 issue of ELECTRONIC SER-
VICING, Mr. Sam McCrea asked for information on
Atwater Kent Radios. I have a 1926-1938 radio dia-
grams servicing manual which has several diagrams of
Atwater Kent radios that may be of help.

Being in the motel business, I only service my own
TV and do not have as much time as I would like to
work with electronic equipment. However, I still en-
joy reading ELECTRONIC SERVICING magazine.

William L. Price
Muskegon, Michigan

Splicing Twin Lead

I do not agree with one illustration in your article
titled “TV Antenna System or Receiver Defect?” in
the June 1969 issue of ELECTRONIC SERVICING.
On page 26, Figure 15B shows how to splice flat twin
lead.

I find that the best way is to stagger the splice an
inch or so, twist each lead and wrap it around itself
for each twist, and then tape. This keeps the wire from

8 ELECTRONIC SERVICING/October, 1969

untwisting. The ends cannot touch because they are
spaced. I also split each wire, and first tape each
wire separately and then tape both wires together.
Floyd Erickson
Taopi, Minn.

Info Needed for Japanese TV and Antique Radios

I have in the shop a Japanese 8-inch TV set, Model
8T61A, and need a schematic and service data, in-
cluding a list of any parts suppliers. The only infor-
mation we have so far is that it was distributed
through the American Merchantile Co. of Seattle,
Washington. However, they are not listed in the Se-
attle phone directory.

I also am interested in purchasing Rider manuals.
One of our shop’s chief activities is overhauling, re-
building and refinishing antique radios dating back to
the 1920’s. We have Riders manuals through number
16 and would be interested in purchasing either the
rest of them with an index volume or a complete set,
if reasonable.

We also have various test instruments for sale
which have been used five or six times.

Thank you or any readers who can help.

Burnie Watkins
147 S. E. Freeman Drive
Coruvallis, Oregon 97330

The American Merchantile Co. is not included in

BUSS: The Complete Line of Fuses and ...

SUB-MINIATURE FUSES

Ideal for space tight applications, light weight,vibration and shock
resistant. For use as part of miniaturized integrated circuit, large
multi-circuit electronic systems, computers, printed circuit boards,
all electronic circuitry.

TR U N Sub-miniature Pigtail

Fuses _ Body size only .145 X
.300 inches. Glass tube construction
permits visual inspection of element.
Hermatically sealed. Twenty-three
ampere sizes from 1/100 thru 15.

BUSS Sub-miniature GMW
Fuse and HWA Fuseholder

Fuse size only .270 X .250 inches.
Fuse has window for visual inspec-
tion of element. Fuse may be used
with or without holder. 1/200 to 5
amp. Fuses and holders meet Mili-
tary Specifications.

-~
Write for BUSS Form SFB

INSIST ON

BUSSMANN MFG. DIVISION, McGraw-Edison Co. St. Louis, Mo. 63107
Circle 10 on literature card



The Complete Line of Fuses For The
Protection of Semi-Conductor Rectifiers

TRUN Rectifier Fuses

Provide extremely fast opening
on overload and fault currents,
with a high degree of restriction
of let-thru current. Many types
and sizes available. Ampere rat-
ings from ' to 1000 in voltage
ratings up to 1500.

o r/r;'z’e for BUSS Form SFB ¥

INSIST ON
FUSES

BUSSMANN MFG. DIVISION, McGraw-Edison Co. St. Louis, Mo. 63107

I am in need of a manual and schematic diagram
for the Genometer generator Model TV50A. This gene-
rator was made by the Superior Instruments Company
of New York; however, I don’t have their full address.

I hope that one of your readers can furnish me with
either the address or the schematic and manual.

Joseph H. Lakritz
650 W. 21 Street
Los Angeles, Calif. 90007

Schematic Needed for Wilcox-Gay Recorder

I am in need of a schematic diagram of a Model
5B1348 Wilcox-Gay tape recorder (chassis 28) manu-
factured by Recordio Corp., Charlotte, Michigan.
PHOTOFACT Index does not include the address of
Wilcox-Gay. The circuitry in Sams PHOTOFACT
Folders 388 and 551 is similar to the Model 5B1348,
but not similar enough.

DonNALD F. BARNES
101 Cardinal Rd.

Neptune, N. J. 07753

The manager of the PHOTOFACT Division says
that Wilcox-Gay went out of business approximately 8
years ago and he does not know of any source from
which can be obtained either Wilcox-Gay schematics
or parts. Perhaps a fellow reader can help. A

Fuseholders of Unquestioned High Quality

our lists of distributors and importers of foreign-made
television receivers. I suggest that you send all avail-
able information that you have on the TV set in ques-
tion to:

Electronics Division

Japan Light Machinery

Information Center

437 Fifth Avenue

New York, New York

Perhaps they will be able to determine who the

manufacturer and/or importer is and, in turn, will be
able to direct you to the correct source for service in-
formation.

Radio Museum

Don't throw away your old (pre-1928) radios, parts
or catalogs. I am building a free historical museum for
wireless radios. We will pay any shipping costs.
Please write before shipping.

Robert A. Lane
2603 Independence Avenue
Kansas City, Mo. 64124

Help Needed

I am in desperate need of the frequency and volt-
age charts for a Jerrold transistorized TV Field
strength meter Model TMT (serial number 6759).

Al Hawkes

Route 302

Highland Lake Corner
Westbrook, Maine 04092

T H E C O M P LET E L | N E O F small Dimension F U S ES

b — I 3  —— . —

For I'he Protection of All Types of Electronic
and Electrical Circuits and Devices . .

. includes dual-element
““slow-blowing'’, single-ele-
ment ‘‘quick-acting’’ and
signal or visual indicating
types...insizesfrom 1/500
amp. up.

For special fuses, clips, |
blocks or holders, our staff |
of fuse engineers is at your |
service to help in selecting |
or designing the fuse or fuse = |
mounting best suited to your |

requirements.

‘Q‘,._Q

117 . N - - T
ror BUSS Form SFRB o

Write

BUSSMANN MFG. DIVISION, McGraw-Edison Co. St. Louis, Mo. 63107
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Troubleshooting TV with the scope

by Robert G. Middleton

= LOOKER POINT O
SWEEP TUNER - 50K
GENERATOR A e v
= Lol
T el i
i SCOPE
15V .
—I TR est setup.

i OR BIAS BOX

Bias connection.

Fig. 1 Test setup for check of RF tuner response.

Typical RF response curve.

RF AMP
6BK7/ 6BQ7 6 - ouwuv . ” UCC
- . o l
5 ( MIXER
- T 12 616
; 13 5 MM’I
AA | " 3
| LI
‘ | Z0K™ | ooKeR 15K$
POINT
H
1
k) ,

oodoen |

Q 0K 4K

AGC FIL Be
240- 260V

Filg. 2 Schematic diagram of typical RF tuner showing antenna input ter-
minals AA, AGC bus, and the “looker point”, and an illustration of a normal
RF response curve.
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A review of key test points, probe
and input signal requirements, and
waveforms, together with tips that
will make your scope a more useful
troubleshooting aid.

There are more test points and
test procedures for troubleshooting
TV circuits than apprentices gener-
ally suppose. Even the old-timers
can occasionally benefit from a re-
view of oscilloscope techniques.
These techniques involve the follow-
ing topics:

1. Scope functions and capabili-

ties (or limitations).

2. Operation of scope controls.

3. Key test points and key wave-

forms.

4. Probe requirements.

5. Test-signal requirements.

Scopes can be classified into nar-
row-band, wide-band, and triggered-
sweep types. Since the wide-band
scope (with vertical-amplifier re-
sponse to 4.5 MHz) is in widest use
at the present time, we will assume
that this type of instrument is being
applied in the following tests. Inas-
much as waveform data are obtain-
able from each receiver section, a
systematic coverage will be pre-
sented, starting with the RF tuner.
Preliminary analysis is concerned
with the key waveforms displayed
at key test points. Follow-up tests
employ supplementary test points
and waveforms. Due to space limita-
tions, our coverage will omit the
intercarrier sound and audio sec-
tions, the sweep sections and chro-
ma-circuit tests.

RF Tuners
The type of waveform processed
by the RF tuner section depends
upon the type of test signal that is
used. A signal can be applied from
a TV antenna, an RF sweep gen-
erator, or a test-pattern generator.
A sweep signal is most informa-



tive in tuner troubleshooting pro-
cedures. As shown in Fig. 1, the
output from an RF sweep generator
is applied to the antenna-input ter-
minals, and a scope 1s connected to
the tuner looker point via a resis-
tive isolating probe. The AGC line
is clamped by using a battery or
bias box. Note that the 1.5-volt
clamp bias indicated in Fig. 1 1s a
nominal value; the service data for
a particular receiver might specify
a higher value, such as 2.5 volts.
Unless the AGC line 1s clamped,
the scope may display a distorted

response curve, due to reaction of
the AGC section.

470052

5t
:.Sp!

Fig. 5 Scope test
points on mixers
of various solid-
state designs.

PICTURE CARRIER PICTURE CARRIER SOUND
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(A) (B)

Fig. 3 (A) Curve with markers at both picture-carrier and sound-carrier points.
(B) Markers at picture-carrier, color-subcarrier, and sound-carrier points on

the RF response curve.

;
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Fig. 4 Demodulator action of the mixer grid circuit.
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Fig. 6 Typical video-
signal display at tuner
looker point.

1

'
'
I
TP H

PROBE

SomEmEeEY

AAA
VWA~

GRD.

-

& VERT.
T0 SCOPE
H GND

R;
ReR, 10

Fig. 7 Schematic diagram of low-capacitance probe.

A resistance-type isolating probe
is simply a series resistor of approx-
imately SOK ohms. It operates in
combination with the capacitance of
the vertical-input cable to the scope
and serves two purposes. First, the
probe effectively isolates the cable
capacitance from the tuner circuitry,
thereby avoiding disturbance of
tuner-circuit action. Second, the

TUNED
CIRCUITS

probe provides low-pass filter ac-
tion for the scope input circuit and
sharpens the display of beat mark-
ers. Note that if one side of the AC
line happens to be connected to the
chassis, an isolation transformer
should be employed to prevent the
chassis from being “hot”.

Fig. 2 shows the configuration for
a typical RF tuner, and a normal

PEAK OF RESPONSE CURVE

UNDER TEST

R A N

VOLTAGE

AUV

Fig. 8 FM waveform used to develop a
frequency response curve.
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response curve. Observe that the
“looker point” is a tap on the mixer
grid-leak resistance. A demodulator
probe is not required at this key
test point because the grid circuit
of the mixer tube operates as a
diode detector. In a preliminary sig-
nal-tracing test, you should be con-
cerned only with the presence or
absence of signal at the looker point.
Note that a waveform check should
be made on each channel because
a tuner often develops difficulty that
affects only one channel.

Assuming that the signal appears

at the looker point, the chief char-
acteristics that concern us are:

1. The gain of the RF amplifier
stage. Whether or not the gain
is normal can only be deter-
mined by familiarity with your
sweep generator and scope. In
case of doubt, connect the gen-
erator and scope to a receiver
that is in good operating con-
dition; note the instrument
control settings and the height
of the pattern on the scope
screen. Compare these with
those produced by the receiver
being tested.

2. The bandwidth of the RF am-
plifier stage. This can only be
determined accurately by the
use of markers (Fig. 3). A
marker generator may be built
into the sweep generator, or
it may be provided as a sep-
arate instrument.

PROBE <+—| (— o VERTICAL INPUT
ne 206 T0 SCOPE
y
- o GROUND
FREQUENCY RESPONSE CHARACTERISTICS:
RF CARRIERRANGE ... ........ .. .. 500 kHz to MHz
MODULATED-SIGNAL RANGE . . . . . .. .. .. 30 to 5000 HERTZ
AT ] INPUT CAPACITANCE (APPROX.} . . . . . oo ... 2.25 pF
EQUIVALENT INPUT RESSTANCE (APPROX. ):
ATSOOKHZ oo eeeeeeee e 25,000 OHMS
wig o PRSI 23,000 OHMS
O S L ... 21,000 OHMS
OMHZ oo 18, 000 OHMS
SOMHZ . 10, 000 OHMS
| WOMHZ - 5000 OHMS
OMHZ oo 2500 OHMS
0MHZ . oo 2500 OHMS
MAXIMUM INPUT:
20 RMS VOLTS
ACVOLTAGE . ................. 28 PEAK VOLTS

Fig. 9 Demodulator probe circuit

and characteristics.
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TO RF AMP

2 NOD VIDEO IF

3 RD VIDEO IF

B+

TO AGC

Fig. 10 A three-stage tube-type video IF amplifier section.

. The stability of the RF ampli-
fier stage. The operating sta-
bility is checked by reducing
the AGC clamp bias and the
output level from the sweep
generator, and observing
whether the shape of the re-
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= - Trap
41. 25MHz
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sponse curve changes substan-
tially. A large change in curve
shape indicates regenerative
distortion due to a circuit de-
fect.

Fig. 4 presents an illustration of
the demodulator action that occurs

C205
5.6pf
. 25pf

R210

1st Video |-F
72N1]
9.8V
| 6. 8pf
v/ v £.25pf

-------------- 23 1
C210
-~ 2200
= pf
R205 < 330Q
- SR
1.5pf
oo t.1pf
15Q
3rd Video i-F
73N1
1
2.8V
2.1V
R212< 5.6K C221
R213 2 220Q
CZZZIZZOOpf
+]12V

Fig. 11 Pattern produced by a

sweep generator.

in the mixer-grid circuit. Note that
the mixer grid operates at zero bias
in Fig. 2; thus, rectification occurs
when an AC signal is applied to
the grid. The same principle applies
to a transistorized mixer, as shown
in Fig. S.
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72N2

|
|
|
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l
I
C219
sV 3
| C2155=4.7pfi = | 2200pf
+.25pf . :
2.8V - pi > | |
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2200
R208 S 470Q CZISI of RZII%I,BK
C212 R29 S100Q = 1
2200pf
C216 == 2200pf
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---------------------------------------------------------- l
D201 L209 i
I :
9.1 4.7pf l 10pf | To
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sl E Amp.
|
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!
{
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|
|
|
|
— [
|
|
i
_________________________________________ }
+12V

Fig. 12 A three-stage transistor |IF amplifier circuit
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As in the case of tube-type tun-
ers, a looker point is usually pro-
vided in transistor mixer circuits;
however, these are exceptions, as
shown in Fig. 5D. In this situation,
the isolating resistor must be con-
nected to the emitter terminal of
Q201.

A test-pattern generator signal
may be used in simple signal-tracing
tests. With a test pattern input, a
video-signal display will normally
be observed at the mixer grid (Fig.
6).

A low-capacitance probe (Fig. 7)
should be used to display video
waveforms. This type of probe has
wide-band response and a suffi-
ciently high-input impedance to
avoid objectionable circuit loading.
It can be observed in Fig. 6 that
the high video frequencies are con-
siderably attenuated in spite of the
fact that a low-capacitance probe
was employed. This high-frequency
distortion is caused by the resist-
ance between the looker point and
the mixer grid (Fig. 2). The probe

Input
RE L o] Mixer |l Module - st | @ - Detector |- R
Amp and IS I-F Output
Traps
ZﬁdBL.Bl l
1648 -6d8 2948 2948 1048 2848
208H.B
* | Fig. 13 Normal
stage gain (in dB)
13248 L 8. a iv i
o for a receiver with

two IF stages.

has from 5 to 10 pf of input capaci-
tance, which forms an integrating
circuit (low-pass filter) in combina-
tion with the series input resistance.
IF Amplifiers and
Video Detectors

A sweep signal is generally the
best choice for troubleshooting the
IF section for several reasons. First,
gain measurements are facilitated
because a sweep signal has constant
amplitude. Subnormal or abnormal
bandwidth is immediately apparent.
Either signal-tracing or signal-sub-
stitution procedures can be used.

The sweep signal may be applied
at the antenna-input terminals of
the receiver, and heterodyned (by
the mixer) into the IF section (Fig.
8). Alternatively, the signal may be
injected at any stage from the mixer
up to the video detector. The
scope may be connected at the out-
put of the video detector or a de-
modulator probe may be used with
the scope to signal-trace through the
IF section. If the scope is con-
nected at the video-detector output,

Sound Takeotf ng?a (—i}l
T206

> 4. 5MHz

Ist Video Amp —= €236 ;ideo Output 0-C Coupling
A
B Sl366 €206  poyy
206 15K 1 19CVP4
1218
71 2] 3 4
220ph Yel

=
R272 » [ "
R276%ZOK A

25K
Contrast

Reg

18KV

S
B
Green

Blue

4 SW5008 Spark Arrestor
C240 == . 022
- 'Z J € (Part of CRT Socket)
R264 %680K M
< [__.5 P

l v Focus Jumper |

C2425<.001 +135v
Video 8ias I

Rzm‘%aoox C?ﬁ?
" 1
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) " Black |
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Fig. 14 A typical video amplifier configuration.
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Here it is, strictly non-fiction—in fact, all fact—the
Indispensable RCA solid-state replacement guide.
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12,200 semiconductors—domestic and foreign.
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Pick up this handful of

@ best-selling needles
from your Electro-Voice
distributor, and you get a
handsome display carton free.

And if you want more, ask
about our permanent phono
needle/cartridge merchandiser,
wall banners, literature, and
the best cross-reference
catalog in the industry.

We don't just make the most
complete line of needles and
cartridges, we also help
you sell ... help you profit.
Insist on Electro-Voice.

From the parts distributor with
more than parts to offer!

ELECTRO-VOICE, INC., Dept. 1097R
632 Cecil Street, Buchanan, Michigan 49107

EleéthoYbree

A SUBSIDIARY OF GULTON INDUSTRIES, INC.
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a simple resistance-type isolating
probe can be employed, as depicted
in Fig. 1. On the other hand, to
signal-trace prior to the video de-
tector, a demodulator probe (some-
times called a traveling detector)
must be used. The circuit and char-
acteristics of a standard demodula-
tor probe are shown in Fig. 9.
Next, let us consider the basic
tests that are made in an IF ampli-
fier (Fig. 10). The lowest signal

VIDEO P x o

FREQUERNCY PIX DET

SWEEP | (DISCONNECT
GENERATOR

level occurs in normal operation at
point A and the highest at point H.
If C1 were open, however, this re-
lation would be reversed. The nor-
mal signal level at E will be greater
than at D, though the reverse some-
times appears to be the case in
signal-tracing tests. This reversal can
occur because the input capacitance
of the probe (Fig. 9) tends to de-
tune an IF circuit. Most IF ampli-
fiers are stagger-tuned. In case L3

DEMODULATOR

PROBE
VIDEO Q
AP | SCOPE
oV
4

(A)

Fig. 15 (A) Test setup for check-
ing response of video amplifier
(B) Normal video-amplifier re-
sponse curve.

ZERO FREQUENCY

\,
)

\ /
\\ |

LU

INPUT SIGNAL

DEMODULATOR PROBE

4.5-MHz TRAP

(8)

am -Nh

OUTPUT SIGNAL

Fig. 16 Action of a demodulator probe.
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More than 5 million two-way trans-
mitters have skyrocketed the demand
for service men and field,system, and
R & D engineers. Topnotch licensed
experts can earn $12,000 a year or
more.Youcanbeyourownboss, build
your own company. And you don’t
need a college education to break in.

OW WOULD YOU LIKE to earn $5 to

$7 an hour...$200 to $300 a week
...$10,000 to $15,000 a year? One of
your best chances today, especially if
you don’t have a college education, is
in the field of two-way radio.

Two-way radio 1s booming. Today
there are more than five million two-
way transmitters for police cars, fire
trucks, taxis, planes, etc. and Citizen’s
Band uses—and the number 1S grow-
ing at the rate of 80,000 per month.

This wildfire boom presents a solid
gold opportunity for trained two-way
radio service experts. Most of them
are earning between $5,000 and
$10,000 a year more than the average
radio-TV repair man.

Why You’ll Earn Top Pay

The reason 1s that the U.S. doesn’t
permit anyone to service two-way ra-
dio systems unless he 1s licensed by
the FCC (Federal Communications
Commission). And there aren’t

enough licensed experts to go around.

This means that the available li-
censed expert can ‘‘write his own
ticket’”” when it comes to earnings.
Some work by the hour and usually
charge at least $5.00 per hour, $7.50
on evenings and Sundays, plus travel
expenses. Others charge each cus-
tomer a monthly retainer fee, such as
$20 a month for a base station and
$7.50 for each mobile station. A sur-
vey showed that one man can easily

maintain at least 15 base stations and
85 mobiles. This would add up to at
least $12,000 a year.

How to Get Started

How do you break into the ranks of
the big-money earners i1n two-way ra-
dio? This 1s probably the best way:

1. Without quitting your present job,
learn enough about electronics fun-
damentals to pass the Government
FCC License. Then get a job 1n a
two-way radio service shop and
“learn the ropes’ of the business.

2. As soon as you’ve earned a reputa-
tion as an expert, there are several
ways you can go. You can move out,
and start signing up your own cus-
tomers. You might become a fran-
chised service representative of a big
manufacturer and then start getting
into two-way radio sales, where one
sales contract might net you $5,000.
Or you may be invited to move up
into a high-prestige salaried job with
one of the same manufacturers.

The first step—mastering the funda-
mentals of Electronics in your spare
time and getting your FCC License—
can be easier than you think.

ENROLL

Cleveland Institute of Electronics
has been successfully teaching Elec-
tronics by mail for over thirty years.
Right at home, in your spare time,
vou learn Electronics step by step.
Our AUTO-PROGRAMMED®lessons and
coaching by expert instructors make
everything clear and easy, even for
men who thought they were ‘“‘poor
learners.”

Your FCC License...
or Your Money Back!

By the time you've finished your CIE
course, you’'ll be able to pass the FCC
License Exam with ease. Better than
nine out of ten CIE graduates are
able to pass the FCC Exam, even
though two out of three non-CIE
men fail. This startling record of
achievement makes possible our fa-
mous FCC License Warranty: you’'ll
pass the FCC Exam upon completion
of your course or your tuition will be
refunded in full.

Find out more. Mail the bound-in
post-paid card for two FREE books,
“How To Succeed In Electronics”
and “How To Get A Commercial

FCC License.” If card has been de-
tached, use coupon below.

Cleveland Institute of Electronics

Ci

UNDER NEW
G.1. BILL

All CIE courses

are available un-
der the new G.I.

Bill. If you served
on ‘active duty

since January 31, Name

1776 East 17th Street, Cleveland, Ohio 44114

Please send me without cost or obligation:

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

Age

1955, or areinser-
vice now, check

I —— —

(PLEASE PRINT)

Address
box on card for
G.1.Bill informa- City

State Zip

tion.

|
I
|
|
!
I
2. Your book on ‘“‘How To Get A Commercial FCC License.” :
|
|
I
I
|
|

Accredited Member National Home Study Council

How to get into one of today's hottest

money-making fields—servicing 2-way radios!

He’s flying high. Before he got his CIE training and FCC License, Ed Dulaney’s only
professional skill was as a commercial pilot engaged in crop dusting. Today he has
his own two-way radio company, with seven full-time employees. ‘I am much better
off financially, and really enjoy my work,”” he says. ‘‘I found my electronics lessons
thorough and easy to understand. The CIE course was the best investment I ever made.”’

Csrcle 13 on literature card

October,

Business is booming. August Gibbemeyer
was in radio-TV repair work before study-

ing with CIE. Now, he says, ‘“‘we are in
the marine and two-way radio business.

7
Our trade has grown by leaps and bounds.’
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PROBE
VIDEO |
A
ot pl—e X o
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SQUARE-WAVE PIX OET o SCOPE
GENERATOR | ___L(DISCONNECD Y
G

(A) Test setup.

(C) 1-MHz waveform,

(B) 100-kHz waveform.

Fig. 17 Test setup for checking the square-wave response of a
video amplifier, and resultant responses.

Fig. 18 Normai 100-KHz square-wave
response of a high-performance
video amplifier.

Fig. 19 Positive- and
negative-going video sig-
nals.

(A) Positive POSITIVE GOING

VIDEO INPUT
-P—,—' | —
’ SYNC
¥ oUTPUT

i
1 = §

21K
. ® ®
JUMPER® f
FOR

CUTTING ~
OFF SYNC +25V

(B) Negative

Fig. 20 Sync separator circuit
using class-C bias.
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is tuned to a lower frequency than
L2, application of the probe to point
E lowers the resonant frequency of
L3. In turn, the impedance of the
L3 plate-load circuit becomes ab-
normally low, and the stage may
appear to have a loss instead of a
gain. Therefore, signal-tracing tests
are concerned chiefly with the pres-
ence or absence of signal. Although
somewhat different patterns will be
observed at each stage, Fig. 11 is
typical.

In the case of a transistor IF strip
(Fig. 12) less detuning is imposed by
a demodulator probe than when sig-
nal-tracing a tube-type IF amplifier.
That is, the comparatively large
junction capacitance of a transistor
makes the input capacitance of the
probe a smaller fraction of the total
circuit capacitance.

Signal-tracing procedures are a
practical method of pinpointing
open capacitors, which often pro-
duce no change in DC voltage dis-
tribution. For example, if C2 in Fig.
10 should become open, a signal
will be found at its left-hand ter-
minal, but no signal will appear at
its right-hand terminal. Again, let
us consider C8; test point L is nor-
mally “cold,” but if the capacitor is
open, we will find signal present at
test point L.

Quantitative checks of IF stages
involve gain measurements, and
these are made to best advantage by
signal-injection techniques. Connect
the scope through an isolating re-
sistor to the output of the video de-
tector. Then, an IF sweep signal is
applied at successive grids (or at
successive bases in a transistor cir-
cuit). Stage gains are measured by
the difference in pattern heights
(Fig. 8). For example, suppose that
we measure —20 dB when the signal
is injected at the video-detector in-
put, and measure 0 dB when the
same signal is injected at the grid
of the last IF stage. Then, the gain
of the last IF stage is evidently 20
dB. Fig. 13 shows the stage gains
in a typical two-IF receiver. There
are a few practical points to be
kept in mind:

1. A blocking capacitor should
be connected in series with the
“hot” output lead from the
sweep generator to avoid grid-
bias (or base-bias) drain-off.

2. The IF AGC line should be
clamped at the bias value spe-
cified in the receiver service



(A)

(B)

Fig. 21 A two-stage sync separator removes the residual video signal
shown in A, producing the “cleaned-up’ signal in B.

data to avoid erratic response
due to AGC fluctuation.

3. If the step attenuator on the
scope is switched to 10 times
greater gain, subtract 20 dB
from the value indicated by
the pattern height on the scope
screen. Conversely, if the
scope is switched to 1/10 gain,
add 20 dB to the value indi-
cated by the pattern height.

Video Amplifier Tests
Video-amplifier tests can be cate-
gorized 1nto sweep-frequency and
square-wave tests, insofar as scope
application 1s concerned. A typical
video-amplifier configuration is

shown in Fig. 14. The video-detector
diode (SC204) should not be con-
fused with the SC206 DC coupling
diode; that is, the SC204 operates
as a demodulator, whereas diode
SC206 maximizes the amplitude li-
nearity of the video-amplifier sys-
tem. Let us consider a frequency-
response test of a video amplifier.

The output from a video-fre-
quency sweep generator is applied
at the input of the video amplifier,
as depicted in Fig. 15A. It 1s good
practice to temporarily disconnect
the picture-detector diode to avoid
possible distortion of the input sig-
nal. A demodulator probe (Fig. 9)
1s connected from the output of the

From Sync -
Separator
.
2SD43
C201 Sync Amp
' R203
= \.‘ 5. 6K
N

R202 £ 2. 7K

60 Hz

C212 l

0.01 Q205

Q202
25856 2SA52
Vert Sync Amp Phase Inv

L)/

15, 750 Hz 15, 750 Hz

video amplifier to the vertical-input
terminals of the scope. This provides
a demodulated response curve (Fig.
15B). The action of a demodulator
probe is depicted in Fig. 16. Thus,
if we use a low-capacitance probe
(Fig. 7) in place of the demodulator
probe in Fig. 15A, the scope will
then display the input signal shown
in Fig. 16. Note that a wide-band
scope with full response up to 4.5
MHz must be used to display the
input waveform, although a narrow-
band scope is adequate to display
the output waveform depicted iIn
Fig. 16.

A square-wave check of a video
amplifier is made as shown in Fig.

To Horiz.
0sc. And
Sweep
Sections

Fig. 22 A sync section that employs a separate transistor

as a vertical-sync amplifier.
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Fig. 23 Peak voltages change when the phase of the

comparison waveform changes.
A. Basic AFC circuit.

B. Waveforms.

Increased
Peak Voltage

LA}
Sync and B
Comparison
Waveforms

[#) :L.' 1000pf

R3
33K

C552.05
T

Control
Voltage
Output

(A)

Fig. 24 A pulse-width AFC arrangement.
A. Circuit diagram.

B. Waveforms

Composite
Sync Signa!

Comparison Signal ©

(A)

17. As before, it is good practice
to temporarily disconnect the video-
detector diode to avoid possible dis-
tortion of the input signal. A wide-
band scope is required, and must be
used with a low-capacitance probe.
The probe is applied at the output of
the video amplifier. The square-
wave reproductions shown in Fig.
17 are typical for an economy-type
receiver. A greater amount of dis-
tortion usually points to a defec-
tive component in the video ampli-
fier. Note that deluxe (and color)
receivers provide improved square-
wave response in normal operation
(Fig. 18). Manufacturers often per-
mit up to 10% overshoot in order
to obtain faster rise.

Sync Waveforms and Tests

Sync waveforms are checked with
a video signal present. A test-pat-
tern generator is preferred because
its output is controlled.

Beginning technicians are some-
times confused by “positive-going”
and “negative-going” sync wave-
forms; the distinction is illustrated in

Decreased
Peak Voltage\

vl

———=D1 Input

8)

Sync Pulses

o D-C Correcting
Voftage
100K

Fig. 19. The sync separator (Fig.
20) requires a positive-going sync
waveform. In normal operation, a
signal-developed bias of —2 volts is
produced between base and emitter.
In turn, the base conducts only on
sync tips, and a scope connected to
the sync-output circuit will normally
display a stripped-sync waveform.
Although not essential, it is good
practice to use a low-capacitance
probe in this test.

Economy-type receivers may use
a single-stage sync separator, al-
though two stages insure that resi-
dual video signal will be removed
over the entire range of incoming
signal levels in normal operation
(Fig. 21). Also, tighter sync lock is
provided under conditions of weak
and/or noisy signal conditions.

Poor sync-stripping action is often
caused by leaky coupling capacitors,
or by collector leakage in a sync-
section transistor. Useful clues for
pinpointing defective components
are often provided by peak-to-peak
voltage measurements of the sync
waveforms. The measured values are
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Comparison Waveform

Oscillator On-Frequency

Osciflator Tending
to Run too Fast

Oscillator Tending
to Run too Slow

(8)

analyzed with respect to the values
specified in the receiver service
data (Fig. 22).

Fig. 22 depicts the comparison
system of horizontal-AFC action, in
which the phase (or frequency) of a
sawtooth derived from the sweep
section is compared with the phase
(or frequency) of the sync pulses.
The sync pulses (Fig. 23) ride up or
down on the sawtooth waveform,
depending on whether the horizon-
tal oscillator tends to run too slow
or too fast. In turn, the peak volt-
age of the composite waveform
changes, causing the rectified out-
put voltage to change. This change
in control voltage is used to correct
the frequency of the horizontal oscil-
lator. Capacitor defects cause wave-
form distortion; if C6 in Fig. 26A
opens, the phase relations will be
changed and the sync system will
“hunt”, causing a pie-crust picture
symptom.

Another comparison system is a
pulse-width arrangement (Fig. 24),
in which a phase shift between the
sync pulse and the sawtooth com-
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Every minute is longer up there.

You can save as many as 20 or 30
of those long minutes when you put up
one of our larger antennas, because
they’re pre-assembled. Our snap-joints
take only seconds to lock 1n place.

Sylvania antennas are equipped with
a double boom (for strength and ri-
gidity ).

All have strong, seamless, half-inch
tubular elements (not rolled-over
strips of aluminum).

All aluminum parts are gold-alo-

dized inside and out (not sprayed, but
dipped).

Even more care goes into the elec-
tronics.

We've peaked our antennas for flat
response over the entire 6 MHz band-
width of each TV channel. Flat re-
sponse is absolutely necessary for good
color reception. Otherwise, color ren-
dition may be lost.

You also need high gain—that’s ob-
vious. But coupled with high directiv-
ity to knock out interference. Polar

Here's where we
can save you time.

patterns from our antennas show al-
most complete rejection of signals from
the rear and sides.

We designed our antennas SO you
wouldn’t have to (1) climb back up
there or (2) fiddle around up there.

We know that the fiddler on the roof
is just fiddling his own money away.
For more information on our line of
antennas see your Sylvania distributor.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS
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RI3 |-F AGC
VA —

of I1-F Strip

AGC Keying

i"i_slgvmner R-F AGC Source
7758, BV rL 10K
—1 C6 T+ 2mfd

/

l C5135<.01 R65 %
I 330 Q5

AGC Amp

1200f | Rs7$ 10000
10% x6 Y- 0A%
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Keying Pulse
From Ftyback
Circuit
R60

Fig. 25 A typical transistor AGC system.

parison waveform causes a change
in the output pulse width. An in-
crease in pulse width produces an
increased average collector current
flow in the transistor. This results
in a DC correcting voltage increase,
which corrects the operating fre-
quency of the horizontal oscillator.

y  WORLD'S
FINEST

ERSIN \

MULTICORE

ONLY 69¢

BUY IT AT RADIO-TY PARTS STORES
Multicore Sales Corp. Westbury, N.Y. 11591
Circle 15 on literature card

AGC Troubleshooting

Most AGC systems are keyed;
that is, the AGC tube or transistor
is triggered into conduction by
means of a pulse from the flyback
section (Fig. 25). The keying pulse
coincides (in normal operation) with
the horizontal sync pulse, which is
also fed to the AGC tube or transis-
tor. The base is driven by the video
signal, which is sampled by switch
action due to the collector keying
pulse. Note that the keying pulse is
quite narrow in many AGC arrange-
ments and that its peak-to-peak vol-
tage can only be accurately mea-
sured with a scope. A VTVM will
often give a subnormal reading.
Note also that a low-capacitance
probe should be used with the scope
to display the keying pulse.

An AGC system must be checked
with video signal present—prefer-
ably one supplied by a test-pattern
generator. The generator output sig-
nal appears as illustrated in Fig. 26.
One advantage of a generator signal
is that it is under full control—the
technician can check AGC wave-
forms with a signal level of a few
microvolts or a hundred thousand
microvolts. It is also possible to
check white-screen, gray-screen and
dark-screen patterns by substituting
situable transparencies for the test-
pattern slide. On the other hand, in
the case of a program signal, the
information is continually changing,
and is not under the technician’s
control.
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Fig. 26 A normal video-signal waveform.

Conclusion

Although we have covered only
the basic scope applications in TV
troubleshooting, the examples that
have been explained and illustrated
serve to show the wide range of use-
fulness provided by this versatile
instrument. In any application, the
basic considerations are:

I. The scope must have adequate
bandwidth to display the given
signal without distortion.

2. A suitable probe must be used;
depending upon the applica-
tion, the probe may serve to
minimize circuit loading or
detuning, to provide demodu-
lator action or to provide fil-
tering action.

3. Electronic circuits have key
test points and key wave-
forms; these are usually speci-
fied in the receiver service
data.

4. Checks of key waveforms may
be supplemented by tests at
intermediate circuit points as
needed—for example, to local-
ize a defective coupling or by-
pass capacitor.

5. Scope patterns are most in-
formative when the circuit un-
der test is energized by signals
with appropriate, or normal,
characteristics.

6. Proficiency in troubleshooting
TV with a scope is not
acquired in a day or a week;
it requires sustained and sys-
tematic study and experience.

A



hot news

30 years
ago.

Now for a look at today’s lighter news...

a featherlight solder gun for the
delicate, dense micro-circuitry of the

'70’s. The new Ungar Solid State Solder
Gun. Under five ounces. No dead-weight transformer.

To assure you damage-free soldering of IC’'s and FET's, the tip
is ‘‘electrically-isolated’’—no current leakage.

And, three different interchangeable micro-tips are included. You
simply thread them on and off —no need to remove or replace heat

cartridge. At a flip of the dual-heat selector switch, you have your choice
of a safe 500° or 900°F tip temperature range.

So drop the heavy artillery. Ungar’s got the solder gun (#6760) for
the solid state age. Fast. Safe. Economical. Under 5 oz.

Call your nearest Ungar distributor or dealer now.

Or write directly for information.

Division of Eldon Industries, Inc., Dept. B2-1
Compton, California 90220

IN THE AGE OF SOLID STATE, UNGAR OUTGUNS THE HEAVYWEIGHTS.
Circle 16 on lsterature card
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Automatic tint control
comes to color TV

An analysis of how Magnavox’s new
ATC circuit produces purer flesh
tones, plus tips on troubleshooting.

by Carl Babcoke

Some Common Tint Problems

Many color TV manufacturers
now have deluxe models featuring
automatic fine-tuning (AFT) to ac-
curately adjust the fine tuning elec-
tronically, and automatic chroma
gain control (ACC) to hold the
color saturation nearly constant.
One annoyance still remains in the
frequent changes of hue that are
not caused by the receiver. You un-
doubtedly have seen the ghastly
purple or sickly green faces that
were produced when the program
source was changed from live news-
casts to filmed commercials, from

Fig. 1 (A) Circuit board and com-
ponents for the Magnavox ATC cir-
cuit.

old movies to taped commercials, or
from one TV channel to another.
This is a many-sided problem with
no single source or cure. Some cases
are the result of the different color
rendition of various brands of slide
or movie film, while others may be
due to an unbalance of the three
primary colors in the TV camera.

These broadcast shortcomings
can be minimized, but not elimi-
nated, by receiver adjustments.
Color hue changes caused by varia-
tion in the phase of the transmitted
burst signal usually can be restored
by repeated use of the hue control
on the receiver. However, this ac-
tivity is often accompanied by a
marked increase in the viewers
blood pressure.

Some system to adjust the hue
automatically is very desirable. At
first thought, one solution would be
to use a phase detector to electron-

CoLoR

_l CONTROL

ically maintain a constant hue. Un-
fortunately, there is no standard to
compare the burst phase against.

How Magnavox’s ATC Works

One practical answer to this dis-
tressing hue problem is found in the
Magnavox color receivers that use
the T940 chassis. The manufacturer
calls these models Total Automatic
Color (TAC) since they have AFT,
ACC and ATC (automatic tint con-
trol). Their ATC circuit changes all
the yellow and red areas of the pic-
ture to an orange that is acceptable
as skin color. Thus, skin color that
ordinarily would look slightly green
or purple will be rendered as orange
so long as the ATC is switched on.

The ATC circuit board has no
tubes, but uses diodes and transis-
tors. It is mounted on the tuner
mounting assembly and is com-
pletely shielded. A picture of the

QAd

covs o 19

05

PARTIAL

DEMODS

ANMP

> GLING
GA? LAGGING

PHASE
SHIFT

YELLOW GATE

LEADING
FHASE

SHisT

LEADING
oTR LS PHASE
RED GATE SHIFT

o
3o
A

SO

PHASE
SHIFT

1<

Fig. 1 (B) Block diagram of the ATC

circuit.
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component locations and a block
diagram of the circuit are shown in
Fig. 1.

The amount of ATC correction 1s
selected manually by a three-posi-
tion switch on the front panel which
provides OFF (no correction),
PARTIAL-correction and FULL-
correction. The ATC circuit 1s In-
serted electronically between the
moveable arm of the color control
and the demodulators. There are
two parallel paths for the chroma
signal: one to the emitter of QA4,
the chroma amplifier transistor, that
produces an amplified, but not
phase-inverted, signal at the collec-
tor. The phase correction path 1s
through the Red and Yellow gate
transistors, with their combined out-
puts going to the base of QA4. Since
the gate transistors invert the signal,
and the signal at the base of QA4
is inverted again before appearing
at the collector, both of these sig-
nal paths are in-phase at the collec-
tor of QA4

Fig. 2 illustrates a color wheel
that shows the hues obtained when
a chroma signal of the phases listed
is compared (in a demodulator cir-
cuit) with the phase of the burst sig-
nal. Magnavox has chosen a chroma
signal with a phase of 57° to give
the desired reddish-orange skin
color. The basic action of the ATC
circuit is to change the yellow and
red signal phases (those on either
side of orange) to 57° without
changing the phases of green, cyan
and blue. This is the reason for key-
ing off the gate transistors during
the time the green, cyan and blue
hues are displayed on the television
screen.

The entire circuit is shown In
Fig. 3. Both gate transistors are

R-Y

RED 900
ORANGE 76° ) MAGENTA
570 | 1199
YELLOW
13°
BURST B-Y
(360°) 00 == > 180°
193°
BLUE
. Fig. 2 A color
i | wheel shows the
GREEN 2540
CYAN phase (compared
to burst) of the
chroma signal
necessary to
obtain various
CW-LAGGING PHASE CCW-LEADING PHASE hues.
QM
CHROMA AMP
| TO
FROM 9.6V /1 \ OV DEMODS
CHROMA \ e LAS 0
+10. 2V
R402 CAIC RA20  RAZL * TO
COLOR , - - VERTICAL
CONTROL CATHODE
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PARTIAL S i g
OFF i
|
}
| |
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| {
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l §
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Fig. 3 The complete schematic of the Magnavox T940 AFT circuit.
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PARADISE ISLAND
You’re VIP guests of Gavin for sun, fun,
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vacation paradise! Fly by luxury jet. Dine like
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non-conducting until two conditions
are fulfilled. The gates are operated
in Class “B”’, and, in the absence of
an AC signal (chroma) at the bases,
the forward bias is insufficient to
allow any significant gain or collec-
tor current. Forward bias of just

CHROMA PHASE
AT BASE OF
RED GATE

RED

RED

RED

RED

over .6 volt for the bases of both
gates is developed across silicon di-
ode DA2. Voltage from this source
is temperature compensated, and
any increase of base current in the
silicon gate transistors resulting from
a higher temperature will be re-

SWITCHING PHASE

2370 3270 / 570 1470
2820 129 1020
CHROMA PHASE
AT BASE OF
YELLOW GATE
PV 4 ‘\
\
\
\
|
i (A)
|
. YELLOW
~
\
\
\
4
(B)
I l/T\J YELLOW
\
\
\
| \
(C)
l YELLOW
? \
\
\
\
+ \' (D)

YELLOW

\
\(E)

across the diode.

(A) Input phase is 327°, or greenish-yellow.
There is a fairly large amplitude during the
12° sampling time at the base of the Yellow
gate. This will give partial correction. The
signal at the base of the Red gate is nega-
tive, so there will be no collector current.

(B) The input phase is 12° or yellow. Ampli-
tude at the base of the Yellow gate is maxi-
mum, which will give full correction and
make skin color orange. There is still no
output from the Red gate since the base
signal is zero.

(C) Input phase is 57°, or the desired
orange skin color. Partial and equal signal
voltages appear at each base. The result-
ing small corrections cancel out, leaving
the output still at 57°.

(D) Input phase is 102° or purple. The
Yellow gate base signal is zero; therefore,
there is no output. Input to the Red gate
is at maximum and will give full correction
to bring the skin color to orange.

(E) Input phase is 147°, or nearly blue.
The voltage at the base of the Yellow gate
is negative, so there will be no output.
Enough signal appears at the base of the
Red gate to give partial correction and
bring the skin color back to bluish-red.

Fig. 4 The amplitude of the chroma sine wave at the base of each gate, during the time the switching transistor has full
conduction, determines the collector current. Note that the ATC input signal phase is the same as the phase at the base

of the Yellow gate.

October, 1969/ELECTRONIC SERVICING

duced by a lower voltage drop

In addition, the Red and Yellow
gate emitters are returned to ground
through the collector-emitter path of
QA1 the switch transistor. The gates
cannot conduct regardless of base

29



voltage until the switch transistor
conducts. A 90° 3.58-MHz signal
from the color oscillator transformer
is shifted in phase by C774, C780
and L721. The preference control,
R132, varies the phase angle 30°
on either side of the nominal phase
of 12°. This signal is rectified by
diode DA1, and the resultant pulsat-
ing DC voltage of positive polarity
is applied to the base of QA1l, the
switch transistor. The values are
chosen so QA1 will draw current
and be a virtual short circuit only
during the very tip of the positive-
going voltage applied to its base.
During the rest of the cycle it is an
open circuit, which disables the
gates.

IR B

(A) The normal keyed-rainbow pulses at
the input (test point A), also at the
emitter of QA4, the chroma amplifier.

v

(C) Signal at the collector of the Red
gate (test point E). Maximum correction
will be at color bars 3 and 4.

\ .‘ﬁ“l A ln |

| b '
’ |

(E) Waveform at the base of QA4 (test
point G) is the resultant of the output
from the Red and Yellow gates.

Fig. 5 Chroma signal waveforms at each
stage of the ATC circuit.

When the switching transistor is
conducting and a positive chroma
signal is present at the base of QA2,
the Yellow gate, the base will be
forward biased enough for collector
current to flow and the transistor to
amplify. The same conditions apply
at the Red gate, QA3, except that
the chroma signal applied to the
base has a 90° leading phase com-
pared to the phase at the yellow
gate. Fig. 4 shows the positive-going
halves of the chroma sine waves at
the bases of the Red and Yellow
gates during the time (12°) when the
switch transistor is conducting. The
output signal from each gate de-
pends upon the instantaneous base
voltage at the keying time, and only

T

(B) Negative-going pulses at the col-
lector of the Yellow gate (test point B).
Maximum correction will be at color bar

#1.

(D) Negative-going ‘‘tails” on all ten
bars at the collector of both the Red
and Yellow gates is caused by a col-
lector-emitter short in the switching
transistor.

(F) The signal at the collector of QA4
is the vectorial sum of the input signal
(input at emitter) and a 180° inversion of
the signal at the base (test point G). The
larger amplitude of color bars 1, 2, and
3 is incidental, but it does make all the
orange colors brighter.
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at this time. The more gate output
signal, the more phase correction is
possible.

The gated signal at the collector
of the Yellow gate is shifted by a
90° lag circuit consisting of LA2
and CA4. Similarly, the output of
the Red gate is shifted to 30° (lead-
ing) by CAS and LA3. The signal
outputs from both gates are com-
bined and applied to the base of
QA4. After phase inversion this sig-
nal appears at the collector along
with part of the original chroma sig-
nal from the input to the emitter.
These two signals are never seen
separately on a scope, for they add
vectorially to become a sine wave
of the resultant phase. From this
point the phase-corrected chroma
signal goes to the demodulators.

Fig. 5 shows the scope waveforms
at the designated testpoints in the
ATC cirucit when a gated color-bar
generator is used as a signal source.
The output tuning coil, LAS, is
tuned by stray capacitance to form
a low-Q circuit resonant to about
3.58 MHz. The function of the
tuned circuit is to “ring” the clipped
correction signal into a more sym-
metrical waveform.

Vector diagrams are extremely
important in helping us to fully un-
derstand the operation of this cir-
cuit. Fig. 6 shows the simplified
schematic with phase shift compon-
ents and testpoints, and vector dia-
grams showing the correction of a
chroma signal of 30° leading phase
(yellow skin hue) and one of 30°
lagging phase (red skin hue). Here is
how it works: With reference to Fig.
6B, the input signal phase is 27°.
The Red gate has virtually no signal
at its base during switching time
(see Fig. 4), so it is non-conducting.
The base of the Yellow gate has the
same phase as the input (27°). After
inversion in the transistor, the col-
lector (testpoint B) phase is 207°.
The 90° lagging circuit changes the
phase to 297° at test points C and
G of Fig. 6A. QA4 inverts the
phase, so the phase at its collector
(test point H) is 117°, which is
added to the input phase of 27°,
making a resultant signal of 57° for
orange skin color. In the vector dia-
gram in Fig. 6C, the 87° chroma
signal at the Yellow gate is negative,
making this gate inoperative. After
the 90° lead change, the signal at the
base (test point D) of the Red gate
is 357°, and QA3 inverts the phase



sSmMooth

RCA WP-700A, 702A, 703A and 704A constant voltage dc power supplies are all
solid-state. A negative feedback circuit maintains constant output voltage with low
ripple —regardless of varying line. In fact, at rated load, these supplies are so smooth
that “they hardly cause a ripple.”

They are versatile bench-type units—ideally suited for use in circuit design, servicing,
Industrial, and educational applications.

Output voltage of the WP-700A and WP-702A is continuously adjustable from 0 to

20 volts at current levels up to 200 mA.

Output voltage of the WP-703A is continuously adjustable from 0 to 20 volts at current
levels up to 500 mA.

Output voltage of the WP-704A is continuously adjustable from 0 to 40 volts at

current levels up to 250 mA.

All four power supplies have built-in electronic short-circuit protection —and a front
panel overload-indicator that signals approach to maximum rated current level.

——
» '

1"

: VOLTS
OVERLOAD

T —

WP-703A: $49.00* (five or more) $58.00% (less than five)
WP-704A: $49.00* (five or more) $58.00* (less than five)

"Optional Distributor Resale Price. WP-702A: Siamese Twins of WP-700A, but electrically

iIsolated $73.00* (five or more) $87.00%
(less than five)

For further information write: RCA Electronic Components, Commercial

Engineering, Department J-93W, Harrison, N. J. 07029.
Look to RCA for instruments to test/ measure/ view/ monitor/ generate
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to 177° at the collector (test point
E). The 30° leading network shifts
the phase to 147° at test points F
and G. After inversion by QA4, the
phase at the collector (test point H)
is 327°, which added to the input
phase of 87° gives a resultant phase
of 57° for orange skin color.

In the demodulators, phase differ-
ences become amplitude differences.
The scope waveforms shown in Fig.
7 were taken from the picture tube

grids, both with no ATC action and
with full correction. In general, the
pulses representing color bars be-
come nearly identical for the first
four bars. This statement is con-
firmed by color pictures of the color
bar pattern on the screen of the pic-
ture tube. The large negative-going
spike in each waveform is the hori-
zontal blanking spike that comes
from the —Y amplifiers whether any
color is there or not.
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(A) Simplified schematic with test points and phase shift components.
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(B) Vectorgram for ATC correction of a 30° leading (27°)

input chroma phase.

Vector patterns from the scope
give the fastest and most accurate
visualization of the ATC action, as
shown in Fig. 8. With the ATC
switch in the FULL correction posi-
tion, the first three color bars have
the same phase (57°), the fourth
and tenth bars have some correction,
and the other five bars are not af-
fected.

Magnavox ACC

Another feature of the T940
Magnavox chassis is the ACC cir-
cuit which has a double action. As
shown in the simplified schematic
of Fig. 9, a total of four DC volt-
ages are applied to the grid return
of the chroma IF tube: 1) Negative
voltage from the plate of the color
killer is applied when the burst level
is too low or missing. 2) Negative
voltage from a killer detector diode
is obtained through the 8.2-meg re-
sistor. This voltage varies according
to the amplitude of the burst signal.
3) A positive voltage applied
through the 1.5-meg resistor from
its own cathode cancels some of the
negative voltage from the killer de-
tector to cause more of the change
in control voltage (from the burst)
to reach the grid. 4) In addition to
these conventional voltages, a vari-
able positive voltage comes from
QAS, the ACC transistor. Chroma
voltage from the top of the color
control is rectified by diode DA4,
filtered by CA13 and applied to the
base of QAS. The more positive the
base voltage, the less positive the

0
input 870, %

e
,1
-

RED GATE

<[> 370
207°

input chroma phase.

|

<r>3z7°

2100

(C) Vectorgram for ATC correction of a 30° lagging (87°)

Fig. 6 Simplified schematic and vectorgrams for ATC correction.
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(A) Normal bar pattern at the red grid
of the picture tube.

(B) Red grid with FULL ATC correction.

(C) Normal bar pattern at the blue grid
of the picture tube.

(D) Blue grid with FULL ATC correction.

(E) Normal bar pattern at the green grid
of the picture tube.

(F) Green grid with FULL ATC correction.

Fig. 7 Picture tube grid waveforms produced by a gated-rainbow pattern.

TABLE 1

DC voltage chart of the ACC circuit. The high chroma IF bias at 0% is due to
color killer action. The last three lines are the chroma IB tube voltages without

the additional bias from QAS.

ACC VOLTAGES

(both ACC circuits working)

measuring chroma level at generator

point 0% 50% 100% 150% 200%
chroma |IF cathode #7 3.6 9.2 7.0 6.0 5.6
chroma IF grid #2 -29 6.2 .5 -2.4 -3.5
chroma IF ACC bias -32 -3 -6.5 -8.4 -9.1
QA5 collector 21 15 9 6.3 5
QA5 base 0 1.5 3.1 3.7 4.0
QAS emitter 0 1.15 2.6 3.1 3.35
CR701A Kkiller detector -13 -28 -41 -46 -48

*

(with QA5 base grounded)

chroma IF cathode 3.5
chroma IF grid -28
chroma IF ACC bias -31

9.2 8.6 8.0 7.7
6.6 5.0 3.2 2.6
-2.6 -3.6 -4.8 -4.1

collector voltage, which i1s applied
through a 1.5-meg resistor to the
orid return of the chroma IF tube.
This voltage also cancels out part
of the negative voltage obtained
from the killer detector, and since
it 1s variable, makes the ACC volt-
age at the chroma IF tube more neg-
ative when the color i1s stronger.

The DC voltage chart in Table |
gives the important voltages in the
ACC circuit. ACC voltages were
obtained by comparing the chroma
IF grid and cathode voltages mea-
sured to ground; this is the easiest
way during troubleshooting. Slightly
better accuracy can be obtained by
measuring directly from cathode to
the .047-mfd capacitor in the grid
circuit. The difference in the voltage
reading of the chroma IF ACC bias
and the same reading with the base
of QAS grounded represents the
added ACC gain correction obtained
from the QAS circuit. This extra
control 1s very noticeable above
chroma level of 75%.

You might think that obtaining
part of the ACC from the ampli-
tude of the chroma signal, rather
than the burst amplitude alone,
would defeat the natural color sat-
uration in scenes having bright col-
ors or others with little color. While
there 1s some of this effect, it is
overshadowed by the minimizing of
another common problem: The
many times a station will broadcast
extremely strong or abnormally
weak color without any correspond-
ing change in the burst.

Troubleshooting the ATC Circuit

The first step in analyzing any
ATC malfunction is to try the nor-
mal sequence of customer adjust-
ments. Slide the ATC switch (on the
front panel) to the OFF position,
and with a color picture tuned in,
adjust the tint control for normal
skin color. If it is impossible to
obtain good skin color, the ATC
circuit is not at fault. If the picture
has normal tint and saturation,
QA4, the chroma amplifier on the
ATC board is working and the cir-
cuit has B voltage. Weak or miss-
ing color can be caused by the color
IF, video IF’s, killer detector, 3.58-
MHz oscillator, etc., the same as in
any color TV. Connect a jumper
wire from the top of the color con-
trol to the demodulator grid, pin 7;
if the color improves, the ATC cir-
cuitry i1s at fault.

(Continued on page 36)

October, 1969/ELECTRONIC SERVICING 33



The only wmpwe |

SWEEP & MARKER

GENERATOR
~ $395.00

e

=
NCOR
= WEEP & MARKER

30-120
ucn' - 10-230 SM152 -
ol -
109-" . yt
Py v o-920

55,

CHEOM

10.7
bt} L
AT

L3
£D TV OHCNIOMA MARKE
oTH Htlvouss
Se e o INVERTED
2 RS

SWED!
SWEEN e nmova 5

Detector

FR EE WITH YOUR SWEEP
AND MARKER:
80 full color reproductions direct

from Sencore technical training film
clearly depicts alignment from
L)

. .__.,,~
20069 5
»
2 beginning to end using SM152. Pictures

1 are numbered so you can review

-

,‘.“E . n H E a a section at a time if you are

8 in trouble. 35 minute LP record direct
e from film clearly leads you all

the way. Also packed with each
SM152. Numbers are announced for
each picture so you can review

a section when necessary.

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

oL Dy

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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ONLY GENERATOR THAT GIVES YOU A COMPLETE IF, CHROMA,
ALL CHANNEL VHF, UHF AND FM ALIGNMENT SIGNALS IN ONE UNIT

mnwe IF SWEEP AND CRYSTAL CONTROLLED MARKERS

42.67 MHz ) . . :
Top of Chroma View tne complete IF response curve with full 15 MHz sweep width (com-

44.25 MHz N T : :
Siope Marker B e o i g S petition has only 12 MHz, restricting view on RF and some solid state
4217 Mhz receivers that have extra traps). Press one or all of the crystal controlled
marker push buttons without upsetting response curve. Post injection is
4575 MHz — All Low End of : .
Video Carrier Crystal Chroma 41 67 used all the way to prevent overloading the TV receiver. Crystal markers
Controlled \ i iti '
At The Push  N41.25 MHz Sound are provided for all critical check points as shown on the response curve.
9 A Buttar Also sweeps 20 MHz IFs as found on older sets and new import color
- N sets. Major competition does not cover these frequencies. Special spot
47.25 MHz ADJ. Channel ADJ.- Video align position converts the sweep generator to a regular signal generator
Sound Carrier MHz Carrier 39.75 . Lt
for spot alignment or dipping odd traps. Only Sencore goes all the way.

Note that Sencore has a base line giving you a reference to zero. Competitive models do not.

wﬂ[pwe CHROMA SWEEP AND CRYSTAL CONTROLLED CHROMA MARKERS

4.08 MHz
Band Width You can inject the chroma signal directly into the chroma amplifiers as shown

MayREr here or through the IF amplifiers for a flat response. You are equipped to

Chroma
g%%c%ﬁir follow manufacturer’'s recommendation either way. Injection directly into
) the chroma amplifiers is a must for fast trouble shooting of color circuits.

3.08 MHz;
Band Widt
Marker

CHROMA
Directly

into band

wmpwe ALIGNMENT SIGNALS FOR VHF TUNER OR OVERALL ALIGNMENT

The SM 152 sweeps all of the VHF channels for complete tuner check

‘éf?i‘;r 8‘;“,?3, from channel 2 through 13. Competitive models sweep only two VHF
channels. Push button markers are provided for channels 4, 5, 10 and 13

for both the video carrier and the sound carrier. The second low and high

channels are available in case you have a station operating on the same
channel . . . which will cause the patterns to be upset. You want to align
on an unused channel and check it on the channel in operation for best

results. Only Sencore goes all the way.

mm UHF SWEEP FROM CHANNEL 14 THROUGH 82

After completely aligning a TV set, you'll want a complete check on the
UHF tuner to be sure that it is operating on all channels. Markers aren’t
necessary as you just view the RF or over-all curve to see that the curve
looks the same as the VHF and output remains reasonably constant. Only
Sencore has UHF output; all new tuners are required to cover all UHF
channels and you will come up short if you own any other alignment gen-
erator than the SM152. A UHF sweep generally costs hundreds of dollars

more.

Wﬂm FM SWEEP AND CRYSTAL CONTROLLED MARKERS

You won’t be stopped with just TV alignment. You can align the IF ampli-
fiers of the FM receivers with the 10.7 MHz crystal for maximum as indi-
cated in service manuals. Then, throw on the scope and sweep the ampli-
fiers and view the “S” curve if you have stereo. Two markers, 100 KHz
above and below the 10.7 MHz mark the limits of the curve for good
stereo. You can align the front end of the receiver too. Competitive units

cover only the |IFs and you find the job only half done.

TUNER
RESPONSE

UHF TUNER
RESPONSE

10.8 MHz Band Width Marker

10.7 MHz
FM |IF Marker

10.6 MHz Band Width
Marker

There are other features too numerous to mention that makes the and RF calibrated output for circuit trouble shooting are only a

Sencore SM152 the most complete sweep and marker generator few of the things that places the SM152 in a class by itself. Dare
on the market. Ultra linear sweep from 10 MHz to 920 MHz, ex- compare and you'll see your distributor today for a good look at

clusive calibrated sweep width that is constant on all channels the SM152.
Circle 19 on lsterature card
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(A) Normal vector pattern with the third
“petal” at 90°.

p—

{(B) ATC switch in PARTIAL position
pulls the first and third petals nearer
to bar two.

(C) With the ATC switch in the FULL
position, the first three petals are all
at 57° (orange).

Slide the ATC switch to the
FULL correction position. The pref-
erence control (with other controls
on the back near the top) should
change skin hues from greenish-yel-
low to magenta. If only magenta
skin hues are seen, the Red gate
may be defective; conversely, if the
skin colors are greenish-yellow, the
Yellow gate may not be working.

e

(D) FULL correction with the preference
control adjusted for yellow faces.

(E) FULL correction with the preference
control adjusted for magenta faces.

Fig. 8 Vector waveforms of color bars.

TO
BURST

FROM
vioko 1
COLOR
CONTROL TOATC
TO 27K
l N.. B LANKER DA4 QAS
v CAT ACC
; HODE +20
= 10K
FROM
KILLER 150K 1
2.2K
FROM 8.2M 1. 5M =
KILLER =AM AN
DETECTOR

Fig. 9 Simplified schematic of the T940 ACC circuit. ACC is proportional to

both burst level and chroma amplitude.
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Defects in the gate circuits are
best checked in the shop using volt-
age and waveform analysis to find
the defective component. Use a
gated-rainbow bar pattern and check
for scope waveforms similar to
those in Fig. 5.

Loss of the 3.58-MHz switching
signal or an open or shorted QAl
switching transistor will eliminate
any change in the color hues as the
preference control is adjusted
through its range. An open switch
transistor will eliminate all gate ac-
tion, and there will be no change
in the color when either the pref-
erence or the ATC switch is ad-
justed. A shorted switch transistor
will allow both gates to conduct at
all times; the preference control will
have no effect, but switching the
ATC on FULL will brighten all
ten color bars. A loss of 3.58-MHz
signal to the switching transistor
will give the same symptoms as an
open transistor.

Conclusion

The Magnavox ATC circuit ac-
tually functions precisely as ex-
plained here. The action is strictly
by phase changes (with a minor
amplitude side-effect) and, there-
fore, is instantaneous in action with-
out time lag, locking or registra-
tion effects. There are no adjust-
ments to be made on the board, so
it is not necessary to “tune-up” any-
thing. When you are accustomed to
the sight of one (never more than
two) completely red bar on a gated-
rainbow color display, it gives one
a peculiar feeling to see four (some-
times nearly five) reddish-orange
bars on the screen. Obviously, it is
four times less critical of skin color
than an uncorrected signal.

One small drawback is inherent
in this type of phase correction: red
becomes orange and greenish-yellow
becomes orange regardless of
whether these hues are applied to a
face or some other object in the
picture. This is the reason for the
FULL and PARTIAL positions on
the ATC switch. Usually the PAR-
TIAL correction would be used
where the variation in skin color is
not too extreme. Any change in
areas of the picture other than skin
hues would be minimized.

All factors considered, this ATC

circuit is a fascinating addition to
modern color TV engineering. A



What can the works in a drawer
mean toyou?

Carry one panel caddy no bigger than a tube caddy

instead of

loading your parts department into a panel truck.

‘% Quasar Color TV's works are
plug-in solid-state mini-circuits
that fit in a drawer. So, all the
at-home replaceable
mini-circuits you'll need can be
carried in one panel caddy that's
no bigger than a tube caddy.

Quasar Color TV

All the reference materi-

ls you need o cenie with the works in a drawer

found in this panel

B e v by MOTOROLA M)

tion, call your distribu- ] . )
e svesions. P designed to help the professional be more professional

Circle 20 on lsterature card
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Chassis—Sylvania DO5-15
PHOTOFACT folder—905-3

B+300

VERTICAL
TRANSFORMER

150K

1/2 21LU8 \\
VERTICAL

OUTPUT TUBE g

POSITIVE
FEEDBACK

Symptom—uvertical roll and shrink
Cure—replace leaky C318

Chassis—Sylvania D12
PHOTOFACT folder—972 POM

AGC AMP.

100K

T 1520V

Symptom—opicture left side light, right side dark
Cure—replace C302A (1.5/20V AGC bypass)

Chassis—Sylvania DO3
PHOTOFACT foider—842-4

Symptom—no high-voltage
Cure—replace shorted C75

ELECTRONIC SERVICING/October, 1969

Symptoms and cures compiled from field reports
of recurring troubles

Chassis—Sylvania DOS
PHOTOFACT folder—905-3

Symptom—repeated burnout of 42KN6
Cure—replace shorted X3

Chassis—Sylvania DO5
PHOTOFACT folder—905-3

Symptom—very low brightness and no color

Cure—replace R150 in cathode
of bandpass amplifier, V15

Chassis—Sylvania DO5
PHOTOFACT folder—905-3

oV

Symptom—excessive width and high voltage

Cure—replace R125 in cathode circuit of high-
voltage regulator

(Continued on page 40)



“The Yellow Pages is my top salesman.”

“Most of our
customers come to us
in one of two ways;
either from word-of-
mouth, or the Yellow
Pages,” says Mr.
Irwin Grim, owner,
Oak Lawn TV Service
Center, Oak Lawn,
[1linois. “Our Yellow
Pages ad is there 24
hours a day working
for us. We're an
authorized dealer for
Motorola and Zenith.
In one particular
instance, a man
called me up and
asked me what model
television I had on the
floor. I happened to
have a 23" console
and he asked me to
bring it right over. As

a result of this one
sale, we got about five or looking for repairs exist. It’s what is keeping

six new customers. That’s that we’ve been in business  us in business.”

what the Yellow Pagesand 22 years. It helps give a

word-of-mouth advertising  customer confidence in us. #u| An effective
working together can do. Without our Yellow way to build
Our ad also tells people Pages ad, we couldn’t business.
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Chassis—Sylvania DO6
PHOTOFACT folder—922-3

Chassis—Sylvania DO6
PHOTOFACT folder—922-3

Symptom—no control over brightness, overload and
poor convergence

Cure—Repair or replace flyback, open pulse winding
T5

Symptom—green vertical bars
Cure—R137 across focus coil open

Chassis—Olympic CT910
PHOTOFACT folder—918-1

Chassis—Emerson 11P50
PHOTOFACT folder—950-3

LT B e e WA
w @ SOURCE
AT oomi
TO TERMINAL 4 b
(‘2] SQURCE

;l, ViR

SQURCE

Symptom—blank raster—no picture, no sound
Cure—replace open R202

Symptom—intermittent high voltage
Cure—replace R77 (1.5K, 1 watt)

Chassis—Sylvania DO6-1
PHOTOFACT folder—922-3

Chassis—RCA CTC31
PHOTOFACT folder—928-3

___________  dsewc | | CHROMA REFERENCE 05C e
E s cnv@x @a 6GHSA

150v
N

I 1§ '-‘j‘
f'
L x

LT W—
3t
»7

Symptom—narrow raster
Cure—replace C4

Symptom—Dim vertical lines in the color
Cure—Replace M5, the 3.58-MHz crystal A
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"JFD is ready!... 20 million homes are ready.!...
Get ready...get set...go with new

2 ‘Home Entertainment
JIFD) Program Center Kits

' * Provide up to 4 TV sets with different programs —
from 1 antenna.

% Beautifully packaged in full-color carry-home display
carton.

* Distribution amplifier powerful enough to drive
up to 12 sets — with additional splitters.

\ - aa Y Whether you install it yourself or sell it over-the-counter,
? the unique JFD Home Entertainment Program Center Kit
1 gets you in on the ground floor of a lucrative new untapped
e m—— s AT, g market — 20 million households with two or more sets that
| g [~  (GEREL can use a distribution system.

-

Make every home an
entertainment center!

Easy to sell!
Easy to install!

JFD ELECTRONICS CORP.

Circle 48 on literature card
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NATESA

Convention Report

by Wendall Burns

Inter-Dependent Shops Offering ‘Total
Service’ Proposed as Way to Respond
to Industry Problems

Bl The electronic service technician, now do-
ing business as an independent, should unite
his day-to-day operations with other indepen-
dents to form an inter-dependent business
structure.

This proposal was made by Frank Moch,
NATESA'’s executive director, in his keynote talk
to the convention which was held at the Pick-
Congress Hotel in Chicago, Aug. 14-17.

Moch described as primary objectives of the
plan he has mapped out:

Survival of the small, privately-owned ser-
vice shops through cooperation in providing
“total service” of all electronic consumer pro-
ducts in a home by one servicing agency.

Each participating shop proprietor would so-
licit business from the consumer. This service
could be obtained on a contract basis if the
consumer desired. The shop proprietor would
refer to a central agency any calls for service
that he could not perform. In return, he would
receive calls from the central agency to service
products and jobs in which he specializes.

The plan would depend on cataloguing of
talents of all participating electronic service
technicians in an area according to specialty of
each technician or shop.

A service shop that performed service in re-
sponse to a referred call would do it in the name
of the firm that originally received the call. The
customer would continue to identify with the
firm he originally called, and that firm would
not “lose” the customer because another shop
performed the job, Moch said. Also, each shop
would determine its own schedule of charges
for labor and parts.

There is already a certain amount of referral
business between independents on an informal
basis. What Moch proposes to do is to organize
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Updating Journeymen Technicians, Bet-
ter Vocational Programs, Better Image,
New Designs—Other Familiar Themes |
Discussed |

Le- = -

the informal practice of referrals into a formal
business structure. Participating shops would
use standardized procedures.

The independent is being forced to seek new
business structures, Moch said, because of ex-
tended warranty and other practices of the
manufacturers.

“The extended warranty is depriving the ser-
vice man of profits on parts. We are now sud-
denly being confronted with the necessity of
increasing rates. And, we are being forced from
color service, a thing many had looked to as a
bonanza,” Moch says. “We recognize that the
way of life we have known is ending.”

He said that total electronic service to the
consumer by a local shop would help the small
shop to survive. But, no one shop can be pre-
pared to service the wide variety of consumer
electronic goods found in the modern home.

The initial steps have been taken to institute
a pilot project in Chicago for such an inter-de-
pendent agency of technicians, according to the
NATESA executive.

The concept of offering a total electronic ser-
vice to the consumer by a federation of inde-
pendents is not new, Moch said, but the busi-
ness climate was not right for it before. Now, he
believes the climate is right because of changes
in the overall industry. These changes include
more and more sophisticated electronic prod-
ucts and the manufacturers’ policies on war-
ranty, parts and service.

A speaker on the subject of better business
practices told fellow Natesans that the expres-
sion ‘secret of success’ does not apply to this
business. ‘“There is no ‘secret of success.’ The
facts of making money can be stated quite
plainly,” said this speaker, Joseph Rufo, Holy-
oke, Mass. Rufo demonstrated how to calcu-



General Electric tubes get to you in original factory
condition, because inspectors like Ken Omer are
real tough customers when it comes to giving

packaging the once-over. For example, machines G -

with a lighter-than-a-feather touch fill each unit E tUbe prOteCtlon
tube carton. Corrugated containers are built to must Satisfy

and containers must pass the “rough handling” these tough customers

rigid government specifications. Tubes, cartons
test—a dead drop to a solid surface on all eight '
, ]

corners! Unpacked, then tested, only 100% tube b h

operation is good enough. After all, only 100% efore they " s Ip to you r
operation will satisfy you and your customers.
That's why GE builds extra security into tube pack-
aging. You can stake your reputation on depend-
able, high-pe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>