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Theres more here

What you are looking than meets diagrams, pictures, and
at is RCA’s solid-state* everything there is to know
color chassis—the CTC-40. about our CTC-40.
A whole lot went into that the eye. You can buy it from your
chassis. Like fifteen years of tech- RCA Consumer Electronics Dis-
nical research. Pioneering in the development  tributor, but there’s a better way.
of Solid State. And the backing of a national Attend the next RCA Consumer Elec-
workshop program like nobody else’s. tronics Distributor CTC-40 Workshop and get

That’s where you come in. the manual free. Our distributor can tell

We’ve written a technical manual you when it will be held next in your

on the CTC-40 especially for Elec- area. See you there.
tronic Service Technicians. It has color “onc tube rectifier
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ANALYSE THYSELF

So you can analyse fast and simple with the B&K
Model 162 FET/Transistor Tester with features no-
body else has.

TESTS EVERYTHING: Diodes. SPECIAL BALANCING CIR-

Bipolars. FETs. Unijunctions. CUIT: Permits balancing-out as
SCR’S abd Triacs. low as 6 ohm circuit impedance

HIGHER CURRENT CAPA. [Of in-circuit test.
BILITIES: Up to 1 ampere. You FRONT PANELSOCKETS: For
need this for power transistors bipolar and FET transistors.

and FETs. Especially useful for FET test.
Minimizes damage due to static
THREE TRANSISTOR LEAK- charges.

AGE TEST: Icbo-Iceo-Ices.
Finds failures missed by other SEPARATE CHECKS: Checks
transistor testers. Especially "ava- Gate 1 and Gate 2 of dual gate
lanche mode breakdown” failures, FETs separately.

common in horizontal output or

PROGRAMMED INSTRUC-
other power stages. TION GUIDE: Provides instruc-
CORRECT BETA READING: tion on Go-no-Go conditions for
From 1-5000. Beta and Leakage.

But, the new B&K 162 doesn't just have the features nobody else has.
It has all 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somebody else’s outdated unit, go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
1801 W. Belle Plaine Chicago, lllinois 60613
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10 Vertical Sync Simplified. A detailed analysis of the operation S A
of the circuitry involved‘ in syncronjzaFion of the vertical scan- Kansas City, Missouri 64105
ning system of TV receivers, along with a review of common £ o LA%}S ﬁ“wgc“m
trouble symptoms, their causes and the best techniques for iso- et HANCOCK, Manager
A S."F. WILSON. Production
lating them. by Bruce Anderson.
: 3 5 7 B REGIONAL ADVERTISING SALES OFFICES
18 Dale’s Service Bench—Triggered Scopes Simplified. This iRl 25 ¥
month Allan Dale discusses the basic operating techniques ROY HENRY
that will enable you to get the most troubleshooting informa- Tale: 317/846-7036
tion out of a scope equipped with triggered sweep. Fa— . Tp—
24 Symcure—Symptoms and cures compiled from field reports N OIER
of recurring troubles. First installment of a new monthly fea- Tele: 713 688-6350
ture that provides you with the causes and cures of troubles Mission, Kansas 66208
that have recurred in specific TV chassis. Cut out and file c::,?: %{ggﬁ%ﬁ;{k
away for future reference. T s o St
26 Warranties . . . A Special Report. Manufacturers’ pilot pro- Los Angeles, California 90005
5 e . HN D.
grams testing in boarded warranty labor—what ‘t(hey offer,.the 200 e T et T
servicer and how the servicer is reacting to this “new deal”— Tele: 213/383-1552
are included in this round-up of current policies and recent London W. C. 2, England
: JOHN ASHCRAFT & CO.
developments. by Wendall Burns 2" G St
. eiceste uare
32 Use AFT to Diagnose TV Antenna Systems. How you can use Tele: 930.0525
automatic fine tuning to <_:heck out the color signal handling Amsterdam C. Holfand
ability of antennas, lead-in and distribution systems, plus a IOHN ASHCRAFT & CO.
review of the circuit operation of AFT systems. by Carl Bab- for Benelux & ¢ errrw‘;ﬁy
coke Herengracht 365
. Tele: 020-240308
40 NEA Convention Report. Highlights of the National Electronic Paris 5, France
Associations’ annual convention in Waterbury, Conn. by Wen- 4OHN aﬁﬂcf:g,,’;e ¢o.
dall Burns. Tele: 033-2087
o R Tokyo, lapan
44 Tips and Shortcuts for More Accurate Color TV Alignment, INTERNATIONAL MEDIA

Part 2. A complete lab-tested, step-by-step procedure for align-
ing RCA CTC38 and CTC40 color chassis. by Carl Babcoke.
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Save Time, Save Money
with BUSS

Fuseholders
and Fuseblocks

An important thing to remember when ordering fuse-
holders and fuseblocks is that BUSS has the most
complete line available with quick-connect terminals.

BUSS fuseholders and fuseblocks with quick-
connect terminals can save you money by greatly

reducing assembly time for wire attachment. Har-
nesses can be pre-assembled, then simply “plugged
in” to the BUSS fuseholders or blocks. You can for-
get about soldering guns and screwdrivers.

To learn more about the many applications in
which you might cut costs with BUSS Quick-Con-
nect Fuseholders and Fuseblocks, write for BUSS
Bulletin SFB.

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

SUPPLIED THE ECONOMICAL WAY . . .
THRU DISTRIBUTORS

Only a few of the many
available types are shown here.

Circle4 on literature card
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AT LAST....solid state

triggered sweep, wide-band

at a price you can afford!

e

LECTROTECH
MODEL TO -850

~— EXTEANAL HORIZ. AMP, \

EXTERNAL

é HORIZ N

i
LINE PHASE

TEST SIGNALS
. P TEST ]

VERTIC, TIME BASE _———ﬁ
POSITION VARIABLE

TIME/DIV,  gac,

SCALE 1LLUM. ASTIGMATISM FOCUS

ML
SEC

&

GAIN
CALISRATION

VARABLE
VOLYS/DIvV.

i
@ STABRITY

SLOPE v

Made in U.S.A.

" oscilloscope, vectorscope

Triggered Sweep: Easy to use. Positive sync results in absolute
stability of patterns.

Solid State: For reliability and performance.

Wide Band: 10 MHz—for increased use in all servicing, industrial
and educational applications.

D.C. Amplifiers: Eliminates pattern bounce. Permits viewing A.C.
signals and D.C. level simultaneously. Use as a sensitive D.C.
voltmeter.

plus . . . Calibrated vertical attenuator. » Calibrated horizontal
time base. ® Automatic sync mode. * TV sync selector. ¢ Vector-
scope input for color TV servicing. ® External horizontal amplifier.
* 60 cycle horizontal sweep (sine wave) with phasing control.
Compatible with all sweep generators. * Edge lit calibrated scale.
* All solid state (tube protected input).

ONE YEAR WARRANTY
T0-50—oscilloscope / vectorscope ... . .. Net 329%
. See your distributor or write Dept. ES-9

LECTROTECH, INC.

4529 North Kedzie Avenue - Chicago, lllinois 60625
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AM Receiver in a Single IC

Amperex Electronic Corporation has announced the
development of a complete AM radio receiver on a
single integrated-circuit chip. Designated the TAD100
and available in a 14-lead, dual-in-line package, the
device contains all the active components for a com-
plete AM radio receiver: oscillator, mixer, IF amplifier,
detector, AGC and audio preamp and driver stages.

An external high-frequency RF front end with the
addition of an Amperex TAD100 can also be used as
an FM receiver since its frequency response permits
its input to be used as a 10.7-MHz IF amplifier.

Performance of the TADI100 receiver reportedly
equals that of a quality AM receiver made from dis-
crete components: AM sensitivity is 50 microvolts/-
meter for 100 milliwatts audio output; AGC range is
65 dB for an audio output change of 10 dB; and total
harmonic distortion is typically 2 percent.

Complete AM and FM radio using the TAD100
can operate on battery supplies from 6 to 9 volts, with
quiescent current drains as low as 15 ma. The TAD100
dual-in-line package measures less than 0.68 inch long,
0.255 inch wide and 0.197 inch high. It can be soldered
directly into wired circuits, or it can be dip- or flow-
soldered into standard printed-circuit boards.

Craig Opens Eastern Branch

Craig Corporation, Los Angeles, has opened its first
eastern branch operation, a 50,000-square foot com-
bined office and warehouse facility located at 50-52
Joseph Street, Moonachie, N.J.

The expansion move ties closely to Craig’s debut
in June as a producer of color and black-and-white
television receivers, and introduction of an expanded
new line of car sterco and tape recorder products. It
reportedly will bring deliveries many days closer to dis-
tributors and dealers in eastern and some central and
southern area markets. Consumer electronic products
will be shipped direct to the new plant for complete in-
house quality control, servicing, warehousing, and ship-
ing.

The new facility houses customer service and parts
department operations, quality control, factory tech-
nical, general warehousing staffs, and office space for
castern region sales office personnel representing
Craig’s Products Division.

Donald R. Fisher, former Seattle Branch opera-
tions manager for Craig, has been promoted to branch
manager of the New Jersey facility, which also serves
as new headquarters for Syl Pitasi, eastern manager
for the Products Division.

Craig operates six similar warehousing facilities. Two
are headquarter-based in Los Angeles. Others, operat-
ing in conjunction with branch sales operations are lo-
cated in San Francisco, Seattle, Denver and Honolulu.

Former "Hard-Core Unemployed’’
Graduate From RCA Pilot Electronic Course
Thirty young New York ghetto residents, recent



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 12-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
backed 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
in-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-—Ilike new.

REPLACEMENT TUNERS..

'$10.945

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—lo-noise.

ORDER TUNERS BY PART NUMBER,
AS FOLLOWS:

Intermediate AF Amp Osc, Mixer
Frequency Tube Tube

Part & Heater

MFT-1  41.25 mc Sound
- ﬁ;s me Vide% 6GKS  6LJ8
g .25 m¢ Soun
- 3?72 me \éideo 3GKS
MFT- .25 mc Sound
4575 mc Video  20K5

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.

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 TEL: 317-632-3493

547-49 TONNELE AVE., Jersey City, New Jersey
938 GORDON ST., S. W., Atlanta, Georgia .. TEL: 404-758-2232

MIDWEST
(Home Oftice)
EAST .
SOUTH-EAST
WEST SARKES TARZIAN, Inc.

FACTORY-SUPERVISED TUNER SERVICE

TEL: 201-792-3730

TUNER SERVICE DIVISION
10654 MAGNOLIA BLVD., North Hollywood, California .. TEL: 213-769-2720

WATCH FOR NEW CENTERS UNDER DEVELOPMENT
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graduates of RCA’s 12-month pilot electronics course
for so-called “hard-core unemployed”, have been em-
ployed as apprentice technicians by RCA Service Com-
pany. One other graduate has accepted a similar posi-
tion in his native Puerto Rico.

Only nine of the original 40 enrollees failed to
complete the special course in radio and television
technology operated by RCA under a contract with
the U.S. Department of Labor and the National Alli-
ance of Businessmen. Those who failed to complete the
course were dropped for either poor attendance or
academic dificiencies.

Another 40 young men from New York’s ghetto
areas already are receiving training in a similar 12-
month course that involves four hours of instruction
daily and four hours at various jobs with RCA and its
subsidiary offices in New York. Each students receives
a full-time salary and other RCA company benefits
while in the program. Those graduating receive salaries
of approximately $100 a week as apprentice techni-
cians.

The program is one of a number now under way
at RCA to train the “hard-core unemployed” as radio-
TV technicians and, thus, “help meet a severe short-
age of radio-TV servicemen," according to a spokesman
for RCA.

Setchell Carlson Leaves Consumer TV

Setchell Carlson, producer of TV sets for the past
nineteen years, has quit the consumer TV business.

Marquette Corporation, owner of Setchell Carlson
since 1966, has announced the sale of its Setchell Carl-
son assets, including the closed-circuit monitor and re-

lated educational business, to Audiotronics Corpora-
tion, a North Hollywood, California, educational equip-
ment supplier.

According to Richard L. Lange, President of Mar-
quette, that company has quit the consumer TV-phono-
graph business and will concentrate on the automotive
service equipment field.

Setchell Carlson is credited with being the pioneer
of modular chassis, which they labeled “Unitized.”

Another long-time producer of consumer TV, West-
inghouse, recently announced their “bow-out” of the
consumer TV field.

Roberts Portable VTR Uses 'a-inch Tape

A portable battery video tape recorder that uses V4-
inch tape has been developed by Roberts.

The unit, designated Model 1050, features its own
video monitor, 20 minutes of record time on a 5-inch
reel, better than 250 lines resolution and can be adapted
to AC power. The complete system—including camera,
recorder and monitor—weighs under 20 pounds.

The VTR system, complete with AC adapter/battery
charger, will retail for less than $1800.00.

FM Broadcasters Push For AM & FM on All Radios

The National Association of FM Broadcasters is
planning action to encourage Congress to hold hearings
before the end of the year on House and Senate bills
which, if passed into law, would require all radios im-
ported and manufactured in the United States to have
both AM and FM bands.

According to a recent report in Home Furnishings
Daily, a spokesman for the FM Broadcasters said it is
hoped that the bill will become law by early 1970. A

| Eﬁéineered for outstanding
N _Ireception-
N "\Z\ﬂuth outdoor antennas

~ forcolorTV!

The best color TV deserves the best antenna. And you
can confidently sell Zenith antennas for optimum recep-
tion in any signal area. Zenith quality features include:

e Capacitor coupled cap-electronic VHF dipoles.

* Tapered UHF grid driver.

e Staggered square UHF directors.

e Low impedance, triple boom construction.

e Gold-color alodized coating, for greater corrosion
resistance and electrical conductivity.

For quality-engineered antennas and accessories,
see your Zenith Distributor.

Why not sell the best “ < E NI T
The q%alily goes in

before the name goes on

Circle 7 on literature card
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Color Chassis
Help Offered

I read the letters to the editor
section of ELECTRONIC SERV-
ICING very carefully. In the Feb-
ruary, 1969 issue a Mr. Warren
Haferkamp of Hazelwood, Mis-
souri, requested some help in
handling color chassis during bench
servicing. The color chassis is quite
bulky for the average service
bench, but with a few modifica-
tions bench servicing of the color
chassis can be made tolerable.

Each television technician must
appraise his own shop’s capabili-
ties as to available space and test
equipment location. Some very
helpful suggestions that 1 can pass
on to Mr. Haferkamp are to ei-
ther purchase a commercial color
test jig with a color kinescope, yoke
and convergence system, or to
build his own test jig from parts
cannibalized from an old, unrepair-
able color set . . .

Mobility is the key to effective
color servicing. All my color test
equipment can be moved to the
color test jig within minutes. A mo-
bile test equipment bench can be
built easily using one-half inch ply-
wood for the bench top; the leg
supports can be made from two-by-
three-inch standard studding lum-
ber; ‘and each leg should be cas-
tered. This mobile bench can
move all the necessary color test-
ing equipment right to the color
test jig. All the necessary lumber,
casters and hardware can be pur-
chased at the local lumber or hard-
ware dealer at a nominal cost. No
technician can specify exact dimen-
sions for a mobile bench of this
type because shop space variations
control size and shape, etc. The
suggestions outlined in this letter
have worked successfully for me.
With a little initiative and proper
planning, any color chassis han-
dling problem can be solved.

William P. De Rita
48 Wainwright St.
Providence, RI 02908

(Continued on page 8)
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FietD EFFECT METER

OFF onN

FE4

SBATY, CHK

NEW FIELD EFFECT MULTIMETER

Here is the revolutionary new approach to circuit testing, the solid
state Sencore FIELD EFFECT METER. This FE14 combines the
advantages of a VTVM and the portability and versatility of a VOM
into a single low-cost instrument. This is all made possible by the
use of the new space age field effect transistor that is instant in
action but operates like a vacuum tube in loading characteristics.
Compare the features of the FIELD EFFECT METER to your VTVM
or VOM.

Minimum circuit loading — 15 megohm input impedance on DC is better than a
VTVM and up to 750 times better than a 20,000 ohm per volt VOM — 10 megohm
input impedance on AC is 20 times better than a standard VTVM. The FIELD
EFFECT METER is constant on ail ranges, not like a VOM that changes loading
with each range.

Seven AC peak-to-peak ranges with frequency response to 10MHz. Seven zero
center scales down to 0.5 volt. Five ohmeter ranges to 1000 megohms. DC current
rmeasurements to 1 ampere. Full meter and circuit protection. Mirrored scale.
Low current drain on batteries — less than 2 milliamps. Built-in battery check.
Unbreakable all-steel vinyl clad case. Optional Hi-Voltage probe adds 3KV,
10KV and 30KV ranges with minimum circuit loading for greatest accuracy in the
industry. .. $9.95.

. FE16 HI-ACCURACY FIELD EFFECT METER.

All of above features, plus unmatched
accuracy — 1.5% on DC, 3% on AC. High-style
meter, knobs, and special meter-tilting

handle. $84.50.

TS ENCORE

> > NO.7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

(/K, ) 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
Circle 8 on literature card
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Make your MOVE
to "GAME?®

YOUR ONE SOURCE FOR A COMPLETE*
LINE OF RECORD CHANGER PARTS

&
RNe
S

There are over 150 different TETRAD cartridges.
Game has them all. TRY US AND SEE!

GAME INDUSTRIES INC.

80 COMMERCIAL STREET, FREEPORT, N. Y. 11520
(518) 378-0440

&

Circle 9 on literature card

Electronic Cleaner
for Precision
Cleaning

CO CONTACT
CLEANER

Precision Electronic Cleaning Solvent

 CONTACT |
CLEANER

No. 2016

e HIGH PURITY, LEAVES NO RESI-
DUE~—rapid, complete evaporation

® SAFE-—nonflammable, extremely low
inhalation toxicity. Highly stable,
does not harm plastics

® REMOVES LIGHT CONTAMINATES
—applied on low voltage systems

e APPLICATION METHOD-—aerosol
spray only to prevent any possible
contamination of cleaning solvent

For complete information, write to:
CRC [ty
DRESHER, PENNA. 19025
Circle 10 on literature card
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Help Needed

I am in need of a schematic for the Solar Capacitor
Tester CF 160. This company is no longer in business
and I have been unable to obtain any information on
this tester.

I would appreciate any help your readers could
give me.

Steve P. Christian
23653 Hazen
Southfield, Mich. 48075

Radio Tubes for Sale

I have old radio tubes for sale at reasonable prices.
If any of ELECTRONIC SERVICING readers are in-
terested, please write:

G. C. Goodwin
Goodwin Radio Shop
Rankin, Ill. 60960

Back Issues

If you know of anyone interested in acquiring a li-
brary of PR REPORTER, I have all of the issues from
January, 1954 through December, 1968, in good con-
dition.

George D. Snyder
139 Greenwich Street
Reading, Pa. 19601

Receiver Noise Figure Explained

In your June, 1969, issue the article “TV Antenna
System or Receiver Defect” by Bruce Anderson con-
tains a statement regarding receiver noise which I
believe could be misleading to your readers.

The statement reads: “The IF bandpass of a color
receiver is somewhat more broad in most instances,
increasing the inherent receiver noise. (Receiver noise
varies directly with bandpass).”

This statement, I feel, can be misinterpreted. The
noise figure of a device is established by electron shot
noise, etc., and is primarily determined by the gain
and noise figure or noise temperature of each stage
of the device:

A=l o—d
f = fl + + etc.
G, E.G;

Also, if the antenna is connected, as in the case of
a receiver, this contributes to the device or system
noise temperature. The noise figure (a figure of merit
expressed in dB or as a number) and/or the noise
temperature (expressed in °K) is independent of
bandwidth. For a given receiver with a given noise
figure, the bandwidth will directly affect the receiver’s
sensitivity and signal-to-noise ratio requirements.

Since the subject of receiver noise is often confusing
to the technician, I though it should be clarified.

I wish to compliment you on your fine magazine. 1
recently returned to TV servicing after a number of
years and still find SAMS and PHOTOFACT serving
the industry well.

Frank Heverly
Richardson, Texas



Atlast!

A practical way
toprovide
servicing traming

ICS offers the lowest priced course in TV Repair and
Servicing on the market today—Iless than $100. Yet you'll
say that the texts on color repair alone are worth double
the price.

No other training course available today can touch the
new [CS TV Servicing/Repair Course for practicality and
simplicity.

It solves your training problems. Saves valuable shop
time ... expands employee capacity and professionalism.
Fact is, with the very first text, a complete novice can learn
to repair 20 percent of all TV troubles. In just a few short
months, he can be doing advanced bench test and repair
work, on color sets as well as black-and-white. Practice
work on trade-ins or sets you're repairing.

6 texts, 936 pages in all. 329 illustrations. Photos show
how to recognize and diagnose the effect of various TV
troubles on the screen. Concise, easy-to-follow texts tell
how to remedy the trouble and why that remedy is best.
Self-examinations along the way measure what is learned.

Fully approved by the National Electronic Associations
for use in their apprenticeship program; the first course to
receive this recognition. Completion of final exam an im-
portant step toward NEA certification.

Plus, at no extra charge — complete, easy-to-understand
glossary of TV terms (schematics of top models of leading
TV manufacturers also available—a bargain in itself). For
full information, filt out coupon and mait today.

right in your own shop.

IC s ICS, Dept. K8745J, Scranton, Penna. 18515

Yes, I'm interested in your new TV Servicing/Repair Course
for training in my shop. Please send me complete informa-
tion without obligation.

Name_
Street.
City_

State

Zip.

Circle 11 on literature card
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Vertical Sync Simplified

VERTICAL
MAXiMUM EQUALIZING  SYNC  EQUALIZING
CARRIER  PULSE PULSE  PULSE
VOLTAGE  INTERVAL INTER\<AL INTERVALl. _HORIZONTAL SYNC PULSES
/ 0.75%0.01C
BLANKING LEVEL y H HoH j H -
/ - . 5H
REFERENCE - il S
BLACK LEVEL —— _ A
REFERENCE 3 ——H—— 34—
;

WHITE LEVEL
ZERO CARRIER

T s.0n
h— T

) ] 0.0V
t E VERTICAL BLANKING 0.07V gt/ —-I
|

0.125 +0.025C

BOTTOM OF PICTURE ~—TOP OF PICTURE

!
| (See Notes 3 and 5) |
FIG. (A)

FIG. (B)

0.004H MAX. — 4 0.004H MAX, —I L—

t
0.004H MAX. 1= E | 0.004H MAX.~ ;*'.
l { |
, 1 B H N R
DETAIL BETWEEN 4-4 in B EQUALIZING | VERTICAL SYNC |
PULSE PULSE .
11108
BLNKING LeVELs, |\ I

0.04H (See Note 6) ‘—-

~ H |
FIG. (C)

Fig. 1 Television signal standards.

NOTES:

-4

. H = Time from start of one line to start of next line.

V = Time from start of one field to start of next field.

3. Leading and trailing edges of vertical blanking should be complete in less than

0.1H.

. Leading and trailing slopes of horizontal blanking must be steep enough to pre-

serve minimum and maximum values of (x + y) and (z) under all conditions of
picture content.

. Dimensions marked with asterisk indicate that tolerances given are permitted only

for long time variations and not for successive cycles.

. Equatizing pulse area shall be between 0.45 and 0.5 of area of a horizontal sync

pulse.
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Analysis of circuit action, common
troubles and logical troubleshooting
techniques.

by Bruce Anderson

When one begins to consider the
vertical synchronizing system of a
television receiver, probably the first
conclusion reached is that there is
really very little circuitry involved.
This is true in the narrowest sense,
but since the proper operation of
so many other parts of the instru-
ment is necessary for good sync,
some of the more difficult service
problems to come into the shop are
sync problems. Because of this, not
only the sync separator itself, but
also the other receiver circuits which
may affect vertical sync are dis-
cussed in this article.

The Vertical Sync Signal

Broadcasting standards in the
United States were chosen as a rea-
sonable compromise between num-
ber of frames per second, number
of lines per frame, and a reasonable
bandwidth for the channels. Each
channel, containing both video, syn-
chronizing and audio signals, (and
later, color) was assigned a total
bandwidth of 6 MHz. This allows a
total of 15,750 horizontal scanning
lines per second, which can be used
to display 30 complete frames, each
containing 525 lines. It was deter-
mined that the quality of the pre-
sentation is enhanced by a process
called interlaced scanning, in which
every other line of the frame is dis-
played as one field and the alter-
nate lines of the same frame are
presented as a second field.

From the above, we can see that
the synchronizing pulses, which are
transmitted to cause the receiver ver-
tical-deflection circuit to be synchro-
nized with the vertical scan of the
camera, must be generated at a rate
of 60 pulses per second. Further,
these pulses must be synchronized
with the horizontal scanning lines



so that one field begins at the start
of a horizontal line and the next
field starts at the center of the
263rd horizontal scanning line. The
third vertical sync pulse then will be
coincident with the start of the
526th horizontal line, the fourth
field starts at the center of the 788th
line, etc.

It is interesting to note that some
low-cost, closed-circuit TV systems
do not use synchronized interlacing
(as the technique just described is
called). Instead, the wvertical and
horizontal sync pulses are not syn-
chronized to each other, and this is
known as random interlace. There
is, of course, some degradation of
the display, but the reduced cost and
relative simplicity of the sync gen-
erating equipment may offset the
disadvantage of a somewhat poorer
picture.

With the advent of compatible
color telecasting, it became neces-
sary to modify slightly the scanning
standards in order to minimize the
effects of beats in the receiver
caused by the interaction of the
chroma and sound subcarriers. For
several years, the stations equipped
to originate colpr programs were
using the new scanning standards,
but stations not so equipped still
used the monochrome standards.
Some of these stations occasionally
broadcast network color programs,
in which case they used network
sync for color and their own mono-
chrome sync the rest of the time.
Now, the color sync rates are almost
universal. These are 15,734.264
horizontal sync pulses per second,
and 59.94 vertical sync pulses per
second. 262.5 lines still make one
field, and of course, a frame con-
tains 525 lines. Since the new scan-
ning standards are so nearly the
same as the former ones, no modifi-
cation of pre-color monochrome re-
ceivers was necessary.

Sync Separation
Since the sync pulses, both hori-
zontal and vertical, must be trans-
mitted along with the video infor-

mation (to conserve spectrum), it is
necessary that they be made dif-
ferent in some way from the re-
mainder of the signal. This is done
by transmitting the sync pulses at
a higher level of amplitude than the
maximum level ever attained by the
video. In broadcasting, an ampli-
tude scale of from O to 140 is nor-
mally used to measure the composite
video. On this scale a white picture
is at an amplitude of about 12 and
a black picture reaches an ampli-
tude of about 93. During the inter-
val in which the sync pulses are
transmitted, a pedestal is generated
at an amplitude of 100, and the
sync pulses, which ride on top of the
pedestals, reach an amplitude of
140, the maximum output power of
the transmitter. These four levels
are known as the white level, black
level, blanking (or pedestal level)
and sync-tip level, respectively. Fig.
| shows the standards for both the
amplitude and timing of the sync
pulses.

Notice in Fig. 1 that a series of
pulses at twice the frequency of the
horizontal sync pulses precede and
follow the vertical sync pulse. These
are known as the equalizing pulses.
If it were not for these, the interval
between the last horizontal sync
pulse of a field to the start of the
vertical sync pulse would be twice
as long for even-numbered fields as
for odd-numbered fields (remember
that the odd fields start in the mid-
dle of a horigontal line). The equal-
izing pulses are generated so that the
interval from the last one of these to
the vertical pulse will always be
the same. Insofar as the horizontal
oscillator is concerned, the extra
pulses at the center of a scan line
have no effect on its frequency.

The vertical sync pulse itself is
not truly a single pulse, but consists
of a series of six wide positive pulses
and five intervening, narrow nega-
tive pulses. For this reason, the ver-
tical sync pulse sometimes is called
a serrated pulse. The reason for this
shape is that some means of synchro-
nizing the horizontal oscillator is

necessary during vertical retrace
time. By differentiating the serrated
pulse, positive pulses similar to the
equalizing pulses are recovered and
fed to the horizontal oscillator.
Every other one of these is used as
a horizontal sync pulse. By integrat-
ing the serrated pulse, a single posi-
tive pulse may be derived, and this
is what is actually used to synchro-
nize the vertical oscillator.

Since the amplitude of the sync
pulses is greater than the amplitude
of the video, they may be recovered
from the composite signal from the
receiver second (or video) detector
simply by feeding the composite sig-
nal to a stage which is biased so far
below cut-off that only the sync
pulses can drive it into conduction.
Fig. 2 shows a simplified circuit
designed to do this. Actually, two
circuits are shown, one using a tube
and the other a transistor; otherwise,
they are essentially the same.

From Fig. | we see that if the
peak amplitude of the composite sig-
nal is three volts, the only part of
the signal which cxceeds about 2.25
volts is the sync pulses. Therefore,
by applying a fixed cathode (or
emitter) bias which is 2.25 volts
greater than the cut-off voltage of
the device, only the sync pulses will
be amplified. The video signal, of
course, cannot drive the stage out of
cutoff.

In practice, the circuits of Fig. 2
will not work very well; the input
coupling capacitors will “average”
the input, producing a bias voltage
on the sync separator grid (or base)
which will become more positive
when a dark scene is being received
and less positive during reception of
lighter scenes. Because of this, the
amplitude of the output sync pulses
would vary with the overall illumi-
nation of the scene, leading to a
tendency of the picture to pull and
roll.

(This characteristic of bias to vary
with average video level may be
demonstrated by connecting a serv-
icing-type scope to the output of the
video detector of a receiver. Notice
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Fig. 2 Simplified sync separators.
A) Vacuum tube circuit.
B) Transistor circuit.

that the peak-to-peak amplitude of
the waveform will be maximum
when the full scale of grays is con-
tained in a picture and that the am-
plitude will appear to diminish if an
all-white picture is received, as dur-
ing a program break. If a direct-
coupled (DC) scope is used, the
sync-tip level will remain un-
changed.)

To overcome this problem, the
general configuration of the sync
separator neced not be changed very
much from Fig. 2, but the compo-
nent vatues are significantly different
from those which would be found
in a conventional amplificr. By in-
creasing the value of the grid re-
sistor several times, to perhaps 3 to
20 megohms, and adjusting the drive
so that the tube draws grid current
during conduction, the equivalent
input circuit of the sync separator
appears like the circuit shown in
Fig. 3. When the positive sync
pulses cause the diode to conduct,
a charge is stored on the coupling
capacitor. Between pulses, this
charge “leaks” off to ground through
the resistor; but if the RC time con-
stant (resistance times capacitance)
of the capacitor and resistor is large

|NPUT—>—~|T@———L

Fig. 3 Sync separator equivalent input
circuit.

enough, the amount of voltage de-
cay between pulses will be rather
small. The next syne pulse again will
charge the capacitor to the peak
voltage of the pulse, and again a
small portion of this charge will leak
off. As a result, a bias level is cs-
tablished which always is just
slightly less than the peak positive
amplitude of the input signal. This
method of biasing is known as “grid
leak biasing” in a tube. In a tran-
sistor, there is always base current
when the device is conducting col-
lector current, and this base current
charges the capacitor in the same
manner as grid-leak current.

A transistor sync-separator cir-
cuit for use with negative composite
video is similar to the circuit of Fig.
2B, except that the transistor used is
a PNP type instead of an NPN type.
This circuit is shown in Fig, 4. In
this case, the bias is generated by
virtue of the fact that the coupling
capacitor discharges through the
transistor when the negative-going
input signal drives it into conduc-
tion. Between pulses, the base of the
transistor 1s held positive as the ca-
pacitor charges through the resistor.

A vacuum-tube circuit also may
be used with negative-going video,
as shown in Fig. 5. This circuit also
has about the same configuration as
the circuit of Fig. 2, but the plate-
load resistance is made very large.
This causes the voltage at the plate
to be very low, resulting in tube sat-
uration. So long as the tube remains
saturated, it cannot amplify the sig-
nal at its grid, because the drop
across the plate-load resistor is so
great, even when the instantaneous
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grid voltage approaches the cutoff
point, that the instantancous plate
voltage changes only slightly. If the
grid components and the drive sig-
nal are selected so that the sync
pulses drive the grid into cutoft, but
the video does not, the instantaneous
plate voltage will rise to B4+ when
the sync pulse is present and will
remain at a nearly constant, very
low value at all other times. This
results in very great amplification
of the sync pulses and practically no
amplification of the video; therefore,
only the sync pulses are present to
any significant degree in the output.

Improper Input to the Sync
Separator

In the descriptions of all the above
circuits, it was assumed that the
sync-pulse amplitude is actually sig-
nificantly greater than the video am-
plitude. It will be, of course, if the
tuner and IF amplifiers of the re-
ceiver are capable of linear response
to the variations in amplitude of the
incoming signal. Unfortunately,
many failures in the receiving sys-
tem affect linearity without having
too much effect on the amplitude of
the output video. For example, sup-
pose that a recciver which is de-
signed to produce a 3-volt peak-to-
peak video signal (including sync
pulses) fails in such a way that its
maximum output is reduced to only
2.5 volts. If all portions of the com-
posite signal simply were reduced to
83% of their normal amplitudes,
this might be barely noticeable; but
if the video signal rcaches 2.25
volts, the normal level, then the
sync-pulse excursion above the video
is only .3 volt instead of the normal
.8 volt. Effectively, the sync-pulse
amplitude has been reduced to only
38% of its normal value.

From the above, it is apparent
that the receiver malfunction has
destroyed the essential difference be-
tween sync pulses and video, with-
out affecting the video itself. As a
result, the brightness information fed
to the picture tube will be about the
same as usual, but the sync sep-
arator no longer will be able to re-
cover the sync pulses properly, and
some of the video signal will pass
on to the deflection systems. Usu-
ally, this causes poor vertical sta-
bility, as well as horizontal insta-
bility, particularly if a predomi-
nately black picture directly pre-
cedes the sync pulse.



“I’d advise new businesses to have their
opening coincide with the coming out
of the newest Yellow Pages book.”

“My Yellow Pages
ad was there working
for me the minute I
opened my new
store,” says John W.
Beyer, owner, Maytag
Evanston Co.,
Wilmette, Illinois.
“There wasno waiting
around. The phone
started ringing
immediately. My
new store is in an
area with no other
stores around it. The .
Yellow Pages worked
for our old store, too.
We had mare business
than we could handle.
And that was pretty
much due to the
Yellow Pages,where I .
ran asbigan ad as U3 - ol
Icould get. Andbe- B :
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dealer for Maytag and Yellow Pages to find with the Yellow Pages.”
Hoover, I emphasize those  a local dealer. I putabout e ;
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nationally advertised Pages. If I had to advertise business.
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Fig. 4 Sync separator for negative video.

Sync-pulse clipping, as the phe-
nomenon just described is known,
can be the result of many specific
failures, but the following faults are
definitely possibilities. (Naturally, it
should be determined by observa-
tion of the video that the sync pulses
are clipped before proceeding to ex-
plore these possibilities.)

1. Several weak tubes in the tuner
and IF strip. 1 recall vividly an
example of this, cven after nearly
15 years. The 6CB6’s were
checked by substitution in the
home—onc at a time. After the
set was taken to the shop and
all three of them were changed at
once, the rolling stopped. Need-
less to say, there was no profit
on that job.
2. Greatly reduced supply voltage
for the IF amplifier tubes. This
can result from a scriously off-
tolerance decoupling resistor, or a
dropping resistor which is used to
reduce the supply voltage only for
the IF tubes. This type of prob-
lem is unlikely to occur in the
tuner, because the first symptom
of low supply voltage is that the
local oscillator stops.

3. Serious misalignment. This is

not likely unless someone has

“tightened up all those screws in

those little metal boxes on top.”

4. AGC malfunctions which re-

sult in insufficient bias and par-

tial saturation of the IF ampli-
fiers. In this case, the peak-to-
peak output from the video de-
tector will be nearly normal (or
perhaps slightly higher than nor-
mal), but the sync pulses will rise
only slightly above the video.

B+

SYNC
OUTPUT

Clamping the AGC line with a
bias supply is the quickest way to
isolate this condition.

Sync Separator Output

Many technicians mistakenly as-
sume that an incorrect output from
the sync scparator always will affect
both horizontal and vertical deflec-
tion, but this is not the case. It is
quite possible that the vertical cir-
cuit of a specific receiver will be
more critical regarding its input than
is the horizontal circuit, or vice
versa. Therefore, it is good policy to
check the output of the sync sep-
arator with a scope before procced-
ing into the circuits which follow it.
If the amplitude of the sync-sepa-
rator output is approximately what
is specified in the service data, and
if there is no video in the waveform,
it may be assumed that the sync
separator is operating normally.

If the separated sync pulses ap-
pear normal and the raster rolls,
cither the vertical-sync integrator is
at fault, or the problem lics within
the vertical oscillator. The integrator
is essentially a low-pass filter which
passes the vertical sync pulses and
rejects the horizontal sync pulses.
During the time that one field is
being scanned, the integrator output
is low because the energy content of
the very narrow horizontal-sync
pulses is quite small. When the
equalizing pulses are received, the
integrator output begins to rise
slowly, and it tends to rise even
more sharply when the serrated ver-
tical pulse is received. Since the
function of an integrator is always
to average its input, the serrations
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Fig. 5 Saturated sync separator.

do not appear in the output. At some
point along the rise of the integrated
pulse, the voltage becomes sufficient
to trigger the vertical oscillator to
initiate retrace.

The integrator may be checked
by observing its output when the
input is known to be normal; but
since its output ties directly to the
vertical oscillator, it cannot be seen
unless the oscillator is disabled. In
many oscillator circuits, this may be
done by simply shorting to ground
the plate which is not connected to
the vertical-output transformer, or
the yoke, if there is no transformer.
Before attempting this, check the
schematic to determine the amount
of resistance between the plate and
B+ If it exceeds about | megohm,
a short will draw so little current
that no damage will result; if in
doubt, mecrely disconnect the sup-
ply voltage at some convenient point.
If the sync input is fed to the os-
cillator plate, this will be necessary
anyway, since grounding the plate
also will ground the output of the
integrator.

The signal at the output of the
integrator will be of the same po-
larity as the output of the sync sep-
arator, but its amplitude probably
will be rather small, perhaps less
than one volt. Check the service data
to determine the normal amplitude;
if the observed pulse is either ab-
normally high or low, or if horizon-
tal sync pulses are visible, suspect
the integrator. If it is composed of
discrete components, these may be
checked with an chmmeter, or by
substitution. If modular construc-
tion is used, as it is in many instru-
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ments, substitution is necessary;
however, an integrator using sepa-
rate components can be fabricated
in an cmergency.

Oscillator-Caused Sync Problems

It is not unusual to find that
what appears to be a sync problem
actually is a fault within the oscil-
lator. For the oscillator to be synced
to the integrated pulse, its natural,
or frec-running, frequency must be
slightly slower than the sync-pulse
frequency for this reason: The oscil-
Jator must be designed so that it will
run, cven in the absence of sync:
otherwise, the raster would collapse
to a horizontal line whenever a sync
signal was not available, cventually
burning the picture tube. Oscillation
without external sync is sustained by
a feedback pulse from the output
to the input which takes the place
of the sync pulse. If the free-running
frequency is too high, this feedback
pulse will initiate the next cycle
before the arrival of the normal sync
pulse. Only if the external sync pulse
precedes the feedback pulse can the
oscillator sync to this external pulse.

To explain the complete process
here is unnecessary, but it may be
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proven that if the raster rolls down-
ward, the oscillator frequency is too
high. On the other hand, if it rolls
upwards, the frequency is too low.
But since the oscillator must sync
if the frequency is slightly low, a
slow upward roll indicates loss of
sync, but a slow downward roll in-
dicates a too-high oscillator fre-
quency. Of course, if the oscillator
is completely off frequency (more
than perhaps 20%) it should be
fairly obvious that the oscillator is
at fault.

Another type of fault which we
shall attribute to the oscillator is not
technically an oscillator fault at all.
Actually it is a deficiency in the
power supply. Normally, the input
voltage to the vertical oscillator is
well filtered and bypassed to pre-
vent the vertical signal from being
coupled to other circuits and also to
filter the power-supply ripple. If this
filtering is insufficient, 60-Hz or
120-Hz voltage will find its way into
the oscillator. Because the vertical
sync pulses also have a frequency
of about 60 Hz, the oscillator can
lock onto the ripple frequency in-
stead of the sync pulses. Since the
sync pulses and the ripple probably
are not in phase, there will be times
when the positive part of the ripple
will follow the sync pulses. In this
case there is no problem, since the
oscillator will be triggered by the
sync pulse. However, a few seconds
later, the positive excursion of the
ripple voltage will occur just before
the sync pulse. Now, the oscillator
may sync to the ripple and not the
sync pulse. This causes the raster to
begin to roll, then return to normal
and repeat the process over and
over.

Conclusion

There are four major sections in
which defects commonly cause ver-
tical-sync problems: the recciver sec-
tion (including AGC), the sync sep-
arator, the integrator, and the ver-
tical oscillator. In cases of poor ver-
tical and poor horizontal sync, it is
good practice first to observe the
output of the sync separator. This
waveform should be of the specified
amplitude and also it must be free
of video signal. If this is not the
case, check the input to the sync
separator to make sure that the
ratio of the amplitudes of video and
sync pulses is correct.

If the sync pulses are being
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clipped in the receiving section, look
for any problem which can cause
saturation of one or more stages.
Low supply voltage to the IF am-
plificrs, several marginal tubes, and
insufficient AGC bias are probabili-
ties. If the sync-separator input is
normal but the output is not, check
the components in that circuit.

In order to observe the output of
the integrator, it is necessary to dis-
able the oscillator, cither by ground-
ing the plate or by removing the
supply voltage. The former proce-
dure is more convenient, but be
sure that no damage will result. In
some instances, grounding the oscil-
lator plate also will ground the inte-
grator output; check the schematic
to determine the best procedure.

If the raster tends to roll down-
ward and then snaps back at a fairly
regular rate, suspect that excessive
power-supply ripple is feeding into
the oscillator circuitry. If the raster
rolls downward continuously, the
natural frequency of the oscillator
is too high, and the frequency-de-
termining components of the oscil-
lator should be checked.

Although it was not mentioned
specifically in the text, the values of
several of the capacitors in the ver-
tical sync and oscillator circuits are
rather critical, making vertical sync
subject to component tolerance shifts
to a greater degree than many of
the other circuits in the receiver.
This can lead to some annoying
problems, since the drift may be
caused by the heat rise within the
set after it has becn operating for
prolonged periods. By carefully not-
ing the symptoms and applying the
information set forth in this article
(as well as a little freeze mist), it
should be possible to avoid the
costly process of wholesale parts re-
placement resorted to by many tech-
nicians when sync troubles are evi-
dent. A
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“| figured out the circuitry, myself. and built a
hearing aid. Try it . . . This part goes in your ear.”
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by Allan Dale

Triggered
scopes
simplified

Basic facts about the operation of
this useful test instrument.

A pal of mine—we can call him
Emil-—has a new toy. He’s bought
himself a triggered-sweep oscillo-
scope. After a dozen evenings with
the instructions, he’s having a lot of
fun with the scope and learning a
lot, too.

But when I asked him how he
likes using it in the shop he told me
he hasn’t had the guts to try it out
yet. Well, that threw down the chal-
lenge. Any friend of mine who has
a shiny new triggered scope he can’t
use is just asking for my help,
whether he wants it or not.

It just happens I'm a real fan of
triggered scopes. They do so much
more than regular scopes (you know,
the recurrent-sweep kind). And if
you set them up right, they do it
better. Emil isn’t the first guy I've
talked to who has bought a triggered
scope and then hasn’t got his mon-
ey’s worth of use out of it. Some
rather simple ideas about using these
instruments are helping Emil. He
uses his triggered scope now for TV
troubleshooting. And he says he
likes it better than the best of his
old scopes.

What Emil had to do was change
his thinking a bit. Any good tech-

STABILITY
TRIGGER LEVEL

Fig. 1 STABILITY sets sensitivity of sweep oscillator; TRIGGER
chooses point on slope of waveform where sweep fires.

nician, if he knows how to use his
service scope, can make this tran-
sition. There are only two common
hangups.

One: Instead of locking in on the
input frequency, a triggered scope
locks in on some portion of a wave-
form. I’ll explain that further in a
moment.

The other problem is one of
words. Users of triggered scopes
don’t talk about frequencies of
waveforms; they talk of time bases.
That, too, I'll explain in detail. But
first things first.

The Stable Trace

If there’s onc real advantage in a
triggered scope, it’s how tightly it
holds whatever waveform you feed
it. At least, it does if you lock the
waveform in correctly. You do that
with the stability and the trigger
controls. These are two concentric
knobs in Fig. 1.

Let me explain the stability con-
trol first. The horizontal sweep gen-
erator in a triggered scope is a one-
shot circuit. When something trig-
gers it, the circuit sweeps the scope
beam across the face once and then
quits. It doesn’t sweep the beam
across again until it’s triggered
again.

What keeps the sweep circuit cut
off is a bias voltage. However, that
bias is adjustable. When it’s at zero,
the sweep stage runs free. In that
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condition, the circuit is turned into
a regular recurring oscillator. The
beam sweeps across the CRT over
and over, making a line trace just
like the base line on a service-type
scope. If the bias voltage on the
oscillator stage is turned up enough,
the sweep stops—unless a trigger
pulse hits the tube grid and fires
the sweep.

If you have a triggered scope you
can experiment with, you can see
how this bias adjustment works.
It's the control labeled stability.
Just turn it back and forth. Clock-
wise, you see the base line; counter-
clockwise blanks it off. Try it a few
times.

While the trace is cut off is also
a good time to set the intensity.
With stability counterclockwise and
no trace visible, turn the intensity
up until you see a dot. (If you don’t
see it, try shifting the positioning
knobs until you do.) Then reduce
the control setting until the dot dis-
appears. Don’t go too far past that
point; just barely quench the dot.

Turn the stability up again, and
you’ll see the base line again. Touch
up the position knobs so the line
starts exactly at the left edge of the
graticule. (I assume you know the
graticule is the grid, sometimes num-
bered, on the face of the screen.)

In order to set generator stability
for operation, start with the knob
turned all the way down. Turn it



Fig. 3 Power-line sine waves. (A) is triggered near zero on negative side; (B) is triggered far negative from zero.

up until the generator stage starts
free-running and you see the base
line. Then turn it down barely far
enough to blank the line out. To
make sure it is set correctly, turn the
switch that’s marked time base or
time/cm to all its positions. If the
sweep self-triggers at any of them,
turn the stability control down just
enough to quench the line.

That sets the sweep generator
right on the edge of its operating
characteristic. You don’t have to
touch stability any more unless you
turn the scope off and start over,
The one-shot oscillator is ready to
fire at the slightest trigger pulse.
And that brings me to the trigger
control. The one shown in Fig. 1 is
the concentric knob in back. It turns
in both directions from zero center.

A Place on the Slope

To understand trigger settings,
you have to realize this about wave-
forms: They sometimes have un-
usual shapes. Look at the one I've
sketched in Fig. 2, paying special
attention to the labels on the various
parts. The important parts of this
horizontal sync pulse, as far as trig-
gering is concerned, are the steep
leading edges.

A triggered scope oscillator trig-
gers somewhere on the steep slope
of a waveform. The trigger knob
determines where. With the wave-
shape in Fig. 2, you could set the

PEAK OF RISE TRAILING EDGE

STARTS HERE
FOUR CYCLES OF SOME
- OTHER SIGNAL
_FALL | RIDING ON PORCH
OF MAIN
SYNG RISE WAV EFORM
PULSE
SEOQJOLRDCB; \ BACK PORCH
L I
PEDESTAL
LEVEL /
LEADING
EDGE _~TRAILING
EDGE
RISE— ~—FALL

Fig. 2 Exaggerated version of horizontal sync and blanking. Note especially the
leading edge; that's what triggers.
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Fig. 4 Self-trigger-
ing of oscillator
makes multiple or
unstable wave dis-

play.

Fig. 5 Waveform
triggered on
steepest slope (A)
near zero and (B)
near its tip.

Fig. 6 Video wave-
form (A) triggered
at wrong polarity
and (B) locked
correctly.
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control to trigger halfway up the first
rise, at the knee of the pedestal or
somewhere on the upper rise.

Something to remember, though:
If you set the trigger for a point
that is beyond the peak of the wave-
form, the sweep can no longer trig-
ger. You've set it to trigger at too
high a voltage.

Something else about the trigger
control is pelarity. How do you
know whether to turn the knob to-
ward the plus sign or the minus
sign? Just notice the direction of
the steepest slope. If both slopes are
steep, the oscillator will trigger on
the leading edge. In Fig. 2 the lead-
ing edge is positive-going. Later,
I'll show you a photo of an actual
one that is negative-going.

The two photos of power-line sine
waves in Fig. 3 show even better
the effects of changing the trigger
knob setting. The vertical input of
the scope must be set to accommo-
date whatever value you think the
waveform voltage is. (Remember
that you can’t see the waveform un-
til after the trigger level is set.) In
both photos, trigger is turned toward
the negative (minus) sign. That
makes the sweep oscillator trigger on
a down-going slope. If the knob had
been turned toward the plus sign,
the first edge would have been posi-
tive—or upward-going. (A sine
wave can be made to lock either
way because both slopes are alike.)

In Fig..3A the trigger control is
barely cracked away from zero. If
it were any closer to zero, the sweep
might start self-triggering and the
waveforms wouldn’t stand still.
Don’t touch stability if that happens;
change the trigger level.

In Fig. 3A the knob has been
turned further from zero. It has
moved the triggering point far down
the negative-going slope of the
waveform. If you turn the knob fur-
ther, the screen will go blank be-
cause you have set triggering level
beyond the amplitude of the wave-
form.

The photos in Fig. 4 show some
examples of self-triggering in the
sweep. Photo A is a series of AGC
keying pulses from a TV receiver.
The trigger level is set so near zero
that the trigger can’t “get hold” of
the sweep oscillator. Photo B is a
TV horizontal sweep waveform, and
again trigger is not set high enough
on the waveform to lock it.

Fig. 5 shows the waveform from



Fig. 4B, but locked in solidly. In A,
the control is set just a little up
from zero in the negative direction.
In B, the trigger control has been
advanced far negative. Much fur-
ther and it would be beyond the
waveform tip, and the screen would
be blank.

Notice in all these locked wave-
forms that triggering is best on the
steepest side of the waveform. If
both sides of a waveform are steep,
as in a TV sync pulse, the triggering
is best on the leading side.

You can see in Fig. 6A what can
happen if you try to trigger a tele-
vision video waveform in the wrong
polarity. The sharp leading edge is
negative-going; you can tell that
even with the unstable signal. When
you turn the trigger control in the
right direction, the display locks in
solidly as in Fig. 6B. The control
knob is turned just far enough neg-
ative from zero to trigger the sweep
oscillator at the pedestal level of the
waveform.

What's A ““Time Base’?

One cycle of a signal takes a cer-
tain length of time. A simple ex-
ample is 1000 Hz. If a thousand
cycles occur in 1 second, any one
of those cycles takes a thousandth of
a second (.001 sec). At 2000 Hz,
one cycle takes .0005 sec. You can
figure out the duration of one cycle
at any frequency: Divide 1.00 by the
frequency.

Each time the scope beam sweeps
across the CRT screen, it takes some
definite amount of time. The time
it takes for the trace to sweep across
the screen once is called the time
base of the triggered sweep.

The time base is controlled by a
switch on the scope. It is labeled
time/cm in Fig. 7. Its positions are
marked in decimal fractions of a
second—tenths, milliseconds, and
microseconds. Those marks mean
the speed of the beam sweeping
across the screen is calibrated so
each centimeter of the base line or
waveform display width takes that
length of time.

The graticule in Fig. 4 is well
lighted. You can see it is ten squares
wide. Each division is 1 centimeter
(1 cm). If the time/cm switch hap-
pens to be set at 10 milliseconds
(10 msec), each square represents
that much time. A waveform that
fills the graticule with one cycle is
therefore 100 msec wide.

If the time/cm switch is set at

100 microseconds (psec), a full-
width waveform is 1000 psec or 1
msec wide. With the same setting,
you know a waveform that reaches
across three divisions is 300 pusec
wide (100 psec/cm).

You probably noticed the switch
in Fig. 7 that's marked “multiplier”.
That’s for easier viewing if a wave-
form width isn’t exactly at some
setting of the time/cm switch. You
multiply the setting on the time/cm
switch by the multiplier setting.

For example, look at a display
like the one in Fig. 6B. Each cycle
is a horizontal line of TV video. If
you were displaying them on a re-
current-sweep scope, you’d set the
frequency dial for about 5 KHz,
you'd see three cycles. Instead, on
the triggered scope, you set up a
time base that lets you see the three
waveforms.

You can figure out the time dura-
tion (or width) of one cycle by
dividing 1.0 by 15,750. The answer
is about .000064, or 64 psec. With
time/cm at 10 psec, a cycle (one
sync pulse and the video that gocs
with it) would be a little more than
six divisions wide on the screen. If
you want to sec three, as is being
done in Fig. 6B, you leave time/cm
at 10 psec and turn the multiplier
to 2. Each centimeter division thus
covers 20 psec. One 64-psec cycle
is slightly more than threc divisions
wide, so three cycles covers not
quite ten divisions.

To view television signals at the
TV vertical rate, you change the
time base of the triggered scope to
fit the width or duration of 60-Hz
pulses or signals. Again, divide 1.0
by the frequency. The time duration
of one 60-Hz cycle is about .017

MULTIPLI
UL TLiER

TIME CM

1 SEC .,

sec, or 17 msec. Three cycles occupy
just over 50 msec. A time/cm set-
ting of 1 msec gives a full-graticule
width of 10 msec; a multiplier set-
ting of 5 extends that to 50 msec.

The power-line signals in Fig. 3,
which of course are at 60 Hz, are
displayed at a time/cm setting of 1
msec and a multiplier setting of 5.

All television waveforms are
viewed at either the vertical or hori-
zontal rate. Those are the only two
time-base settings you have to mem-
orize for TV work. That’s what Emil
did. Whenever he wants to view any
waveform related to horizontal fre-
quency, he sets time/cm for 10 usec
and multiplier at 2. Whenever he
wants to look at waveforms related
to vertical or power-line frequency,
he sets time/cm for 1 msec and mul-
tiplier at 5.

Works out great. All he has to
do then is adjust trigger level for
amplitude of the waveform.

What's Next

Letters you’ve written about this
monthly department sound good.
Best of all, you’re telling me what
gear is giving you service problems.
I'll be writing about some of them
in future columns.

In the next issue I'll explain
something that has seemed hard for
many technicians to understand.
That’s single sideband. Hams use it
extensively, CB gear is giving it a
good tryout and now marine high-
frequency radiotelephone has it.

I’m going to explain why single
sideband is not really mysterious at
all. Even if you don’t work on that
kind of gear every day, you’ll like
knowing about this modern bit of
our fascinating technology. A

Fig. 7 Switches for
setting up a time
base; determines
cycles of wave-
form seen.
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electrically inspected.
'§2. After inspection necessary parts
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3. Contact surfaces cleaned and
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Symptoms and cures compiled from field reports
of recurring troubles

HGUr

————— — ——— — — ——————— — — — —— — —

F——_————— e

Chassis—Sylvania DO5
PHOTOFACT folder—905-3

VIDEQ OUTPUT
®a 1008

Symptom—picture blooms when contrast increased.

Cure—repiace shorted C3B

Chassis—Sylvania DO3
PHOTOFACT folder—842-4

HORIZ OSC

()as6CLBA

260V
(A

r]
|

HORIZ
HOLD
500K

Symptom—horizontal bending and weaving
Cure—replace open C69

Chassis—Sylvania DO3
PHOTOFACT folder—842-4

Chassis—RCA CTC31
PHOTOFACT folder—928-3

YIDEO QUTPUT
() 12HG7

Symptom—no raster, high voltage okay
Cure—replace contrast control

Chassis—RCA CTC31
PHOTOFACT folder—928-3

Symptom—red screen color
Cure-—replace X14.

Chassis—RCA CTC31
PHOTOFACT folder—928-3

6 | . n@ ? / eié t
TUMER RF AGC SQURCK l 3.4meg | coton |
110w o
sy 3 @I @ = @ 5 bmeg
v $ o
TUNER B+ SOURCL 1asv | (REMOTE ONLY)

Symptom—nhorizontal pulling, may be shaded dark
Cure—replace open C41
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L

@]’in

Symptom—weak color sync
Cure—check C111, it should be 120 pf.
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=

Chassis—Olympic CT910
PHOTOFACT folder—918-1

Symptom—color out of lock
Cure—replace X10 or X11 diodes

Chassis—Olympic CT910
PHOTOFACT folder—918-1

HV REGULATOR
(19 68K4A

LY ypvier
—{—

o) €% o
@ 1.5meg
I

Symptom—picture blooms, focus poor
Cure—replace open R139 in cathode of 6BK4 tube

Chassis—Olympic CT910
PHOTOFACT folder—918-1

HORIZ AFC

@9, 8810

7K
m T

Symptom—horizontal bend or twist
Cure—replace R123 (100K inside high-voltage)

Chassis—RCA CTC31
PHOTOFACT folder—928-3

SYNC SEP VERT MULT
(#)s 6GHBA

»
SL3V

R-

5. bmag

Symptom—weak vertical locking
Cure—parallel R98 with 220K-%2 W resistor.

Chassis—RCA CTC35
PHOTOFACT folder—925-2

., 2MD VIDED AMP

IOXW

Symptom—video ringing in picture
Cure—check C33, should be 3.5 pf.

Chassis—RCA CTC17X
PHOTOFACT folder—829-2

Symptom—dark shading at top of raster
Cure—replace X1 transistor A
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WARRANTIES...a special report

by Wendali J. Burns

Testing of in-board warranty labor and the continu-
ing problems of parts availability, parts mark-up
and warranty labor rates are the highlights of the
current warranty scene.

Warranty-wise technicians in the electronic ser-
vicing business are finding it more and more diffi-
cult to keep score in the warranty game as the man-
ufacturers change their programs to keep up with
competitors. The warranty on color-TV has been a
big factor in setting this pace.

Attention is focused now on the practice of more
manufacturers to warrant labor for 90 days. Al-
though some companies, including mass merchan-
disers such as Sears, have already established such
a practice, it is believed significant that RCA and
other manufacturers that together produce a big

Table I: Length of warranty (months)

share of the TV sets are testing the labor warranty.
Should they determine to adopt as a standard pro-
gram the 90-day in-boarded warranty on labor, it is
likely that it will become a universal policy in the
industry.

The firms now testing are: RCA, in Los Angeles
and Indianapolis; Motorola, in Dallas, Phoenix and
San Diego; GE, in Michigan. Admiral is offering in-
boarded warranty on labor on its 1970 line on an
optional basis.

As Table I indicates, eight companies already
have established policies of 90-day warranty on
labor.

The two-year warranty on color picture tubes,
which was the big innovation not too long ago, has
become almost a universal practice.

Robert J. O’Neill, RCA vice president in charge
of sales, recently discussed the testing program on
labor warranty in a talk before servicing technicians

Color TV Monochrome.
Tube Solid Tube Solid
Chassis Hybrid State Chassis Hybrid State
©» Z z Z z 2
= 3 = = = =

285 @ 28 @ . 28 @ L 28 ¢ . 285 @ . 25 @ -

$8 22 5 €2 28 5 8 22 5§ €2 23 & 4F 23 3 g8 23z 8

SS &F 8 S8 &F 3 &8 &8 8 §8 a2 8 §83 £2 8 58 &2 =
Admiral Corp* ........ 12 36 0 12 36 0 8 12 3 g 12 3
Broadmoor Indus. .... 12 24 3 3 12 3
Curtis Mathes® ....... 12 7 12 24 0 12 24 0
Delmonico ........... 3 24 0 3 24 0
Emerson Radio Inc. ... 12 24 0 12 24 0 12 12 0 12 12 0
General Electric ...... 12 24 0 12 24 0
Int'l. Electrohome .... 12 24 3 12 12 3
Magnavox ......... 12 24 0 12 24 0 12 12 3 12 12 3
Motorola® ........... 12 24 0 12 24 0 24 24 0 12 12 0 12 12 0
Olympic Radio & TV ... 12 24 0 12 24 0 12 24 0 3 0 3 0 3 0
Panasonic ........... 12 24 3 12 24 3 12 24 3 3 12 3 12 12 12 12 12 12
Packard Bell ........ 12 24 0 12 24 0 12 24 0 12 12 0 12 12 0 12 12 0
J. C. Penney Co. ...... 12 24 3 12 24 3 12 24 3 12 24 3
Philco-Ford ......... 12 24 3 12 24 3 12 24 3 12 12 3 12 12 3 12 12 3
R A N et 12 24 0 12 24 0 12 28 0 3 12 0 12 12 0
Setchell-Carlson ...... 12 24 0 12 24 0 12 24 0
Sony Corp. ........... 12 24 3 12 12 3
Sylvania® ............ 12 24 3 12 24 3 12 24 3 12 12 3 12 12 3 12 12 3
Symphonic ........... 12 12 0 3 12 3 12 12 3 12 12 3
Western Auto ........ 12 24 3 12 24 3 12 24 3 12 12 3 12 12 3 12 12 3
Sears Roebuck ....... 12 24 3 12 24 3 12 24 3 12 12 3 12 12 3
Zenith ........... ... 12 24 0 12 Z S 3 12 0

1 Testing a factory in-boarded 90-day warranty on labor.

2((':‘urti§-Mathes gives a full 2-year warranty on the picture tube, plus an extended warranty for another six years that is pro-rated to decrease each of
e six years.

8 The warranty is the dealer’s obligation on color TV and b-w console, and Syivania’s obligation on b-w portable.
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in convention in Waterbury, Connecticut: “In our
test program, we are checking the reactions of the
dealers, the distributors and we are checking con-
sumer reaction. In-boarded service means that the
manufacturer warrants the product for labor. The
manufacturer reimburses the servicing agent or dealer
for this labor—or, the dealer has the option of buy-
ing the set for less dollars, but must stand the 90-
day labor warranty,” O’Neill said. The dealer, or
the servicing agency he chooses, is reimbursed at his
established rate in the RCA program being tested.

Although varying in some details, the programs
of the in-boarded service being tested by other com-
panies, in effect, are very similar to the RCA test
program.

How is the extended warranty affecting the busi-
ness of the independent servicing technician?

There are several variables here, and there is no
one answer, but rather several answers depending

This table shows some of
the basic provisions of war-
ranty policies of the lead-
ing manufacturers or mass
merchandisers involved in
marketing home entertain-
ment electronic products.
Due to the large number of
variations in products and
warranty provisions, the
table is intended to reflect
only the firms representing
the greater part of the in-
dustry and to reflect the
trends being set by manu-
facturers. All warranty pe-
riods expressed in months.
However, in actuality, the
manufacturers’ warranty lit-
erature expresses the labor
warranty period in terms of
days (90) instead of months
(3).

Warranty on radio

The variations on war-
ranty provisions for ra-
dios are so many that it
is not possible to tabu-
late them all here. Some
manufacturers simply
provide for an exchange
—agiving the customer a
new radio for a defec-
tive one within the first
90-day period after pur-
chase.

Here are the warranty
programs of some other
firms:

Magnavox, Olympic,
Philco-Ford, Sylvania
and RCA give a 90-day
warranty on both com-
ponents and labor.

A 12-month warranty
on both components and
labor is given by Pan-
sonic, Sony and Broad-
moor.

Emerson gives a 12-
month warranty on com-
ponents; none on labor.

J. C. Penney and
Western Auto give a 12-
month warranty on com-
ponents; three months
on labor.

on geographical location and the type of business
the independent handles mast.

Without a doubt, the extended warranty on labor
will mean a loss of business to many of the smaller
shops. Even shops which retain the business, and
are paid their regular labor rate by the manufacturer,
find that the cost of doing business increases. Lew
Edwards, Trenton, N. J. explained this was the
case in his shop. He said that a time-consuming pro-
cess of confirming that a product is actually under
warranty often begins the moment a customer walks
in the door, and a lot of time is spent before any
work at all is done on the product. Then, after re-
pair, there is the task of parts exchange and billing
and collecting for labor done. None of this paper
work is involved on out-of-warranty products when
strictly “demand labor” is being sought.

The problem Edwards describes has caused some
servicers to refuse warranty labor work even when

Table II: Survey of manufacturers’ warranty policies

on stereos
Solid
Tube Hybrid State

o = a = =5 =

§ £ 5 8 § 8§
Admiral Corporation.. 12 1*
Curtis Mathes ..... 12 12 12
Delmonico .........
Emerson Radio Inc... 12 12 12
Int'l Electrohome .. 12 3
Magnavox ......... 12 12 12/3
Motorola .......... 12
Olympic Radio & TV. 3 3 3
Panasonic ......... 12 12
Packard Bell ...... 12 12
J. C. Penney Company 12 3
Philco-Ford ........ 12 3 12 3 12 8
RCA ..............
Setchell-Carlson .... 12 12
Sony Corporation. ... 12/36 12/36
Sylvania® .......... 12 3 12 3 12 3
Symphonic  ........ 3 3 3 3 3 3

1 Sylvania. Manufacturer's obligation on stereo portables, radios,
tape recorders and b-w portabie TV. Dealer's obligation on console
stereo.

*90-day warranty on portabie only.
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the manufacturer is willing to pay the servicing
agency’s normal charge.

Three firms indicated a policy of compensating
the servicing agency at its normal labor rate for
warranty labor performed. They are Broadmoor In-
dustries, International Electrohome and Sony (and

Table Wi: Warranty service performed by . . .
(% where available)

° _ 5 some of the firms engaged in the test programs).
28 % EE E, ] Four other firms—Panasonic, J. C. Penney, Philco-
38 & r2 £S5 E2 Ford and Symphonic—determine the labor com-
;_g, ‘Eé §§ g g g 5 pensation in negotiation with the servicing agency;
SE =S =% S g% and Admiral, Motorola and Sylvania compensate
Broadmoor Indus* .. .. 15 75 according to the rate that the manufacturers them-
Curtis Mathes ....... X X selves establish.
Delmonico ........... X X X Although at least one aspect of servicing, the rate
Emerson Radio Inc.... 5% 25 25 paid for labor, appears to be improving from the
Int'l Electrohome .... 10 30 60 technician’s point of view, the ever-present parts
Magnavox ........... 0 0 50 4 5 problem has been complicated further because of
Motorola ............ 0 5 30 65 the extended warranty, the technicians believe. Most
Panasonic ........... 20 2 5 72 1 manufacturers, under their warranty programs, han-
Packard Bell ........ 30 60 10 dle the parts compensation on an exchange basis
J. C. Penney ........ 20 80 only. Only two, responding to an ELECTRONIC
Philco-Ford ......... 0 5 20 75 SERVICING survey, indicated the servicing agency
RCA ............... 10 0 50 40 receives a mark-up on parts under warranty: Broad-
Setchell-Carison ... 5 1 7 10 5 moor shows that the servicer gets a 25% markup
Sony Corp. of America. 40 60 over his cost and Panasonic shows a 10% markup
Syvania ............ 5> 10 60 1510 for the servicer on parts. With Motorola, the parts
FIPhaT R B . R compensation depends on the choice of the distribu-
Zenith ............ X be X tor.
lfgg‘a’gen:?or—loo% of warranty service on radio done by manu- These two factors, parts availability and compen-

sation problems and lack of a labor rate acceptable
to the servicer, have made a mockery of warranty
from the viewpoint of a large segment of the ser-
vicing industry. They are watching warranty changes
to see if the trends might change in their favor.
They want servicing agencies

While independent servicing agencies in some
market areas report a continuing decline in the
demand for their services on products of GE, RCA,

Table 1V: Warranty replacement parts supplied by:

gg =g and some other manufacturers which have estab-
= el s lished factory-owned servicing organizations, there
> BES E2:f ., is a continuing demand for servicing agencies by
S5 E2s5 2L£s other manufacturers.
Admiral Corp ............. % Manufacturers which have indicated they are now
Broadmoor industries .. .. .. 7 accepting applications from established service shops
Curtis Mathes ... ... .. which desire their warranty servicing business are
Delmonico ... ......... ... Magnavox, Motorola, Philco-Ford, Panasonic, Syl-,
Emerson Radio Inc. ........ vania, Sony, Olympic and Symphonic.
General Electric ........... Reaction to warranty
Int'l Electrohome ......... “Warranties have evolved out of the nature of
Magnavox ................ X competition. If one manufacturer provides a particu-
Motorola ................. lar warranty feature, the competition is sure to fol-
Olympic Radio & TV ........ low.”—The president of a distributorship of radio
Panasonic ................ X and TV imports.
Packard Bell .............. X “A warranty program that promises more than
J. C. Penney Co. .......... it can perform is like a beautiful TV console with-
Philco-Ford ............... out a picture tube. It proves to a tremendous dis-
REAWRY: ... i cpon s RN appointment for the unsuspecting.”—An indepen-

Setchell-Carlson ...........

Sony Corp. of America ....
Sylvania .................
Symphonic ...............
Zenith ...................
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dent servicer.

“I think that the trend to extend warranty will
open up the field for us. It will simplify warranty in
the mind of the customer. Most customers already
think that the warranty covers labor.”—The presi-
dent of an independent agency that operates high-
volume service centers in several states.
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Each Systomation circuit/component analyzing instrument incorpo-
rates the unique capability to isolate individual components from the
effects of parallel circuitry. You can check values of resistors and semi-
conductors in or out of circuit. Measure forward drop or back impedance
of diodes, transistors, and IC’s in-circuit or out . . . and at specified
currents. Check zener voltage at specified currents. Even use them as a
programmed, constant-current DC generator.

For production line, engineering lab or field service, there are a raft
of other applications for these solid-state, “can-take-it” instruments.
In line- or battery-operated models with meter scale and digital configu-
rations. All with the kind of accuracy you’d like to have.

Now you can get 4 instruments
capable of measuring individual
electronic components In-circuit.

! Guardohm* oot
W g 5%
g M " - %
D :
/

®
@

> £
Ganas roung
L

‘2 .eg X%
t - RN

SYSTOMANON sudSiit T B
-

S

& Guardohm'  ioure e

.

GUARDTRAN® Price: $350.00
Accuracy: 5% of full scale

¢ 5 selectable collector currents;
1 MA to 100 MA

* 5 selectable collector voitages;
0.5 volts to 10 volts

« 3 leakage ranges;
0-1uA, 0-10uA, 0-100uA

e 3 DC gain ranges;
2-50, 20-500, 200-5000

PORTABLE GUARDOHM®
(Battery operated) Price: $129.00
Accuracy: =3 % of full scale

* 7 resistance ranges;

10 ohms to 10 megohms

o 7 selectable DC current sources;

10 nanoamps to 100 mils

¢ 7 ranges DC current measurement;
100 nanoamps to 100 mils

e 5 ranges DC voltage measurement;
0.1 volt to 1000 volts

DIGITAL GUARDOHM® Price $595.00
Accuracy: +0.2% reading * digit
e 7 resistance ranges;
10 ohms to 10 megohms
e 13 selectable DC current sources;
100 nanoamps to 100 mils
o 7 ranges DC current measurement;
100 nanoamps to 100 mils
o 31 digit readout
e 100% over ranging (Exception:
selectable current sources GUARDOHM® Price $335.00
limited to 20 % over ranging) Accuracy: +1% of full scale
¢ 13 Resistance ranges; 10 ohms
* 18 ranges DC current generation;
100 nanoanips to 100 mils
* 7 ranges DC current measurement;
100 nanoamps to 100 mils
e 9 ranges voltage measurement;
0.1 volt to 1000 volts

And this isn’t the end of the line.

For more .information about these instruments—and other in-circuit testing equipment under develop-
ment—write Systomation Inc., 140 Erie Blvd., Schenectady, New York 12305. Tel: 518/393-3638.

J
.‘\Systomation Inc.

Manufacturers of APACY Autorpaﬁc Positioning and Control systems, F<I‘X‘I‘T Inspection Testing systems, GUARDOHM® In-circuit Component
Testing Instruments. Consultants in and manufacturers of electronic, optical and mechanical engineering products and systems.



“Warranties on home products seem to be a com-
petitive gimmick to go along with an esthetically
designed, eye-catching modern cabinet.”—Projects
analyst for the President’s Committee on Consumer
Interest.

Table V “The service agency should never have to pay
postage, insurance and handling charges for in-war-

5. % - ranty parts.”—Editorial comment in Appliance Ser-
=2 29 vice News.
gs g2 “The government will step into this warranty busi-
Szg 2= ness.”—The service manager of a major manufac-
2cE @3 uretr of TV, radio and stereo.
5%E = How Manufacturers Evaluate Service Agencies
- A study of the U. S. Department of Commerce
FEIE] B, R it 502‘ praises efforts of associations of manufacturers in
Gl s TS cone ??)g - some industries to launch voluntary programs to
22:;2':0“&{0' e 7 +259 correct warranty problems. It mention§ a p‘r.ovision
Int'l Electrohome ... .. .. 2600 by the manufacturers that would establish minimum
MagRavox ............... 2000 100 requirements before a servicing agency would be
Motorola ... 6000 “authorized” to service it§ products. The servicing
Olympic Radio & TV ...... o FoTE centers that were “authorized” would be subject to
P e 990 1500 specific requirements as to personnel training, parts
Packard Bell . .. . ... oRknawn availability and inspections by manufacturers.
J. C. Penney Co. ......, 3004 100+ The survey of manufacturers by ELECTRONIC
Philco-Ford .............. 5000 1000 SERVICING asked the national service managers to
RCA oo ? ? indicate “The most important attributes of a servic-
Setchell-Carlson .......... 3 ? ing facility which performs warranty servicing of
Sony Corp. of America . ... 400 200 your firm’s products.”
Sylvania ................ 600 200 The responses by the manufacturers fell into these
Symphonic _............. 1000 500 categories, listed here in order of importance as
given by the service managers:
Technical Competence, Customer Relations, Good
Business Practices, Appearance of Shop and/or
Truck, Speed of Service, Adequate Parts Supply,
Adequate Test Equipment, Consistent, Fair Pricing,
Appearance of Technicians, Adequate Service Lit-
erature. '
Table VI: Warranty servicers authorized by: Some other individual attributes listed by national
service managers and the name of the responding
,_-E manufacturer are: Good location (Sony): capable
E . - St office staff and ability to service entire line (Sym-
2 82 Sy == phonic); adequate record keeping (Sylvania); pleas-
EE £ £2 £5 £ ant telephone answerers, follow-through on ail com-
OFE O X8 XV = . . . .
plaints, clear and concise repair bills and clearly
Admiral ... ... X defined guarantee of work performed (Emerson);
Broadmoor Indus ... ... X pick-up and delivery and in-home service (Setchell-
Curtis Mathes ..... ... X Carlson); good credit rating (Electrohome).
Emerson Radio Inc. . ... X Here are some other factors that show how the
Int'l Electrohome . .... X manufacturers evaluate various facets of the busi-
Magnavox ........... X ness: They were asked if parts availability is a prob-
Motorola ............ X lem. Only two out of 14 answered in the affirmative.
Olympic Radio & TV .. X One out of four specify test equipment that a servic-
Panasonic ........... X ing agency must have in order to qualify as a war-
Packard Bell ......... X ranty service shop for the products their firms pro-
J. C. Penney Co. ...... X duce.
Philco-Ford .......... X Free factory service literautre is supplied by the
Setchell-Carison ...... X majority of manufacturers.
Sony Corp. .......... X Functions of field representatives are about the
Sylvania ............. X same for all the manufacturers, according to the sur-
Symphonic ........... X vey, and include interpreting warranty policies and
Zenith .............. X evaluating warranty servicing agencies, as well as
providing technical training and technical assistance.
A
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Don’t sell a color
picture tube unless its
been on a test ride.

Down at the bottom of the page, you have a major advance in space-
age homeliness.

And a major advance in color tube testing as well.

That machine squatting down there is our beloved Iron Horse, the
fully-automated, revolving carousel we use to test our color bright 85
tubes for emission, gas leakage, shorts, arcing and screen uniformity
prior to shipment.

Now we don’t intend to go into a song and dance on how total auto-
mation reduces testing error,

But we will tell you one thing.

Our Iron Horse test ride, combined with our life
testing and 1009% set testing, makes it almost im-
possible for you to get a defective color tube from
us.

Which in turn makes it almost im-
possible for you to get chewed out
by a customer.

Next time you need a color re-
placement tube, remember the |
great thing about the color §
bright 85. We don’t send it to
you till it’s been around.

ANTA *

GENERAL TELEPHONE & ELECTRONICS

Circle 41 on literature card
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Use AFT to diagnose
TV antenna systems

Automatic fine tuning can help you determine the condition of an an-

tenna system. by Carl Babcoke

B Automatic Fine Tuning (AFT)
action can be used as a fast
and effective way of checking
the color characteristics of an-
tennas, lead-ins and cable or
distribution systems. Before you
dismiss this statement as some
sort of April Fool joke, let’s con-
sider what AFT is actually sup-
posed to do in a color receiver.

When we manually tune in a
colorcast, we adjust the fine tun-
ing between smear and beat-
pattern for the best color pic-
ture; in other words, we tune for
the best visual results. The sole
function of AFT, as shown in Fig.
1, is to adjust automatically the
IF picture carrier frequency to

45.75 MHz; this is accomplished
by varying the tuner oscillator
frequency.

The response curves of Fig-
ures 2C and 2D show how im-
proper fine tuning can shift the
picture- and color-carrier fre-
quencies and affect the quality
of the picture.

if the overall response curve
of the receiver and the signal
source is perfect, (see Fig. 2B)
both of these methods will pro-
duce identical results. That is,
manual adjustment for the best
color picture will bring the pic-
ture carrier frequency to 45.75
MHz. Conversely, the AFT ac-
tion, in bringing the picture car-

10
PICTURE IF VIDEO VIDEO
<7 ™1 AMPUIFIERS DETECTOR amPpLIFIERs [ COLOR
TUNER SOUND SOUND
_________ DETECTOR CIRCUITS
0SCILLATOR
____*____ SPEAKER
AFT DIODE .
AT |
M
ol o e
CORRECTING VOLTAGE ' ‘m

Fig. 1 AFT is a “closed loop” system for adjusting automatically the picture carrier

to 45.75 MHz.

32 ELECTRONIC SERVICING/September, 1969

rier to 45.75 MHz, will produce
the best color picture on the
screen.

Any condition, either inside or
outside the receiver, which tilts
or distorts the response curve
will cause the manual fine-tun-
ing and AFT actions to produce
different results. In this case, the
manual adjustment will produce
the better (but still degraded)
color picture as shown in Fig.
2E and F. When such response
distortion is present on only one
channel, the AFT visually ap-
pears to malfunction on that
channel, although the AFT works
normally on the other stations.

This phenomena leads to a
convenient rule-of-thumb: If the
AFT works normally on the ma-
jority of channels, the AFT cir-
cuit is NOT the source of the
trouble causing mistuning on
the remaining channels.

Sources of trouble
that affect AFT action
Some of the rare receiver de-

fects that will cause a visually
different AFT action on a few
channels are:

1. Improper alignment of the
antenna and mixer stages in the
tuner (on the defective chan-
nels).

2. The balun coil may have
an open or shorted winding.

3. The FM trap or high-pass
filter between the balun and the
first tuned circuit in the tuner
may be mistuned or defective.

4. A wire may be broken at
the antenna terminal board.

By far the most likely sources
of trouble that can cause such



42.17 MHz

CCOL(}RR
ARRIE 45.75 MHz
41.25 MHz -
CHROMA PICTURE
SDRD + 5 MHz CARRIER

CARRIER - ;
B-W VIDEO 2.5 MHz VESTIGAL SIDEBAND

45.0 MHz

(B)

42.92 MHz

COLOR CARRIER Fig. 2 The frequencies of the

picture, sound and color car-
riers and their position on the
IF curve are changed by the
fine-tuning adjustment. The
shape of the response curve
and the frequency of the car-
riers determine the quality ot

(C) both the b-w and color pic-
tures.
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: A) How the IF bandwidth is
45.0 MHz | used in the color receiver.
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B) This is the ideal overall IF
response curve; or if the fine
tuning is set correctly, it is
also the right overall curve for
the circuitry from antenna to
video detector.
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(D) C) If the fine tuning is ad-
justed .75 MHz low, the color
picture has beat-patterns and
the b-w picture has sound
bars.

—_—_——— e ————

D) With the fine tuning .75
MHz high, the color picture is
missing and the b-w is
smeared.

45.75 MHz
PICTURE CARRIER

\\
<

41.25MHz 7
SOUND
CARRIER

42.17 MHz

COLOR CARRIEK E) If the bandwidth is nar-

rowed on the color side of
the IF curve, either by antenna
defects or misaligned IF’s, the
AFT still will adjust the pic-
ture carrier to 45.75 MHz. The
color picture will be weak and
blurred.

(E)

/

F) If the conditions are the
same as in example E, but the
receiver is tuned manually for
the best color obtainable, the
color will be fairly good but
with some beat pattern.

42.92 MHz
COLOR CARRIER

42.0 MHz 46.50 MHz
SOUND CARRIER PICTURE CARRIER

(F)

33



misleading AFT actions are an-
tenna system defects. Such
sources of trouble include:

1. An antenna that has “suck-
outs” or a tilted response on the
bad channel.

2. The lead-in wire coiled in
a ball or cut to a critical length.

3. Two or more sets operated
from the same antenna without
proper couplers.

180°- 90° DIFFERENCE

4, Improperly terminated wires
run to other rooms for future use.

5. UHF and VHF lead-ins
twisted together.

6. CATV or master-antenna
amplifier cables incorrectly term-
inated.

7. CATV or master-antenna
amplifiers improperly tuned, thus
producing a tilted response
curve.

DC
r (3159 - 459DIFF) OUTPUT
+
X1 R1
TO PLATE . . " ~
(OR<EOLLECTO R) k2 oF T
(A) '
' ? 90°f -
Gr== i 12 X2 R2
+
S(l)JPPLY S S 00- 900 =
S :
LTECE MASRER ALY piFrerence
(3159-1359 DIFF)
-qu\}T 8F PULL-
IN'FOR AFT POSITIVE
1| outPuT
HIGHER
ZERO VOLTS FREQUENCY
. OUTPUT —_—
—
LOWER NEGATIVE
FREQUENCY OuTPUT l
LIMIT OF PULL-
IN FOR AFT

Fig. 3 A) Two paths feed the signal from L1 to L2. One is through C2 to both diodes
in “parallel’’: the other is through the coupling between L1 and L2, and is applied
to the diodes in “push-pull”. The phase of the signal transferred by the coupling
of the coils varies with incoming frequency; the phase of the signal through C2
does not change with frequency. As the phase angle between the two signals
change, so does the resultant voltage applied to the diodes. When the voltage on X1
increases, the voltage applied to X2 decreases, and vice-versa.

B) Voltage plot showing how the DC output voltage changes with a shift in the

incoming frequency.
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8. Too much signal, causing
a borderline overload condition
in the receiver.

9. Any other condition which
causes standing-waves or poor
frequency response.

The Procedure

How do we use AFT to ascer-
tain the condition of the antenna
system? The best method is to
use a known good color TV with
AFT as a standard (perhaps an
18” portable that has been
checked in other locations with
different antennas to be sure the
AFT action is normal on all chan-
nels). Then if channel 12 mis-
tunes on AFT, yet channels 3
and 10 are normal, it is proof
enough that something in the an-
tenna system is defective.

On a service call where both
the receiver and the antenna are
of unknown characteristics, the
decision is more difficult. It is
advisable first to check the more
obvious possibilities such as:

1. Mechanical or lightning
damage to the tuner antenna
coils.

2. Trace the lead-in through
the house, or ask the customer
if another receiver is connected
to the same antenna.

3. If the antenna system of the
receiver uses an inside booster
or distribution amplifier, tem-
porarily run the lead-in directly
to the set for a test.

4. If the set is fed from a
CATV system, and the customer
still has the old antenna, substi-
tute it for the CATV cable and
check the results by comparison.

5. If the bad channel is a high-
band one, try the old test of
wrapping the lead-in wire with
metal foil, then slide it along
the wire to see if the reception
can be improved.

6. In an extreme case, the an-
tenna and wire should both be
correctly replaced with a type
you know to be good.

7. Check for anything else ob-



viously wrong with the antenna
installation.

“Why should I care if the AFT
doesn’t work on one channel?
There is an AFT defeat switch
on the set; let the customer
manually tune the set.” The an-
swer to this question is that any
channel showing wrong AFT ac-
tion will also have poor and in-
ferior color. Yes, you can tune
manually and produce some kind

of color, and it possibly will be
better than that obtained with
the AFT, but the color is likely
to be smeared, moved to the
right of the b-w picture, or weak
and with a narrow range of fine-
tuning adjustment. Or you may
have to tune slightly into the
sound bars to get any color at
all.
Conclusion

Any antenna system that per-

mits normal AFT action on all
channels of a receiver previously
checked by sweep-alignment
analysis or by correct perform-
ance on other antennas is cer-
tain to be working perfectly in-
sofar as frequency response is
concerned. And conversely, any
antenna system that does not
permit the AFT to work cor-
rectly on all channels must be
considered to be defective. A

A simplified theory of automatic fine tuning (AFT)

The basic theory of AFT operation is the same as
that of Automatic Frequency Control (AFC) used
in FM receivers, but the practice is more compli-
cated because a TV receiver does not have a dis-
criminator and the AFT circuit must supply one.

How a discriminator works

A Foster-Seeley type of FM discriminator op-
erates by changing carrier-frequency shifts into
phase differences. The carrier sine waves that
have been changed in phase are added vectorially
and the resultant AC voltage is rectified to supply
an audio signal or a DC voltage for control pur-
poses.

Just remember these simple rules for phase
arithmetic: Two equal-voltage sine waves of the
same phase (O° difference) will add completely
when connected in series. Two equal-voltage sine
waves of opposite phase (180° difference) will
cancel out when connected in series. Two equal-
voltage sine waves of 90° phase difference will add
partially (1.4 times either voltage) when con-
nected in series. The two sine waves do not have
to be equal in voltage to add or subtract, but the
mathematics becomes more involved. Generally
stated, the nearer the phase difference is to 0°,
the larger the sum of the voltages, and the closer
the phase difference is to 180°, the smaller the
sum will be. This vectorial addition is the founda-
tion for the action of all discriminators.

The diodes in Fig. 3 are supplied with sine
waves that have been channeled through two dif-
ferent paths. One is by transformer action through
the magnetic coupling between L1 and L2. The
phase of this signal will be opposite (180° differ-
ence) at the diodes because of the center-tapped
winding of L2. The other path is from the top of
L1 through C2 (used only to block DC) and through

the windings of L2 to the diodes; the phase of
this signal will be the same at both diodes. If the
incoming frequency is the same as the resonant
frequency of L2 and C3, the phases will be as
shown in Fig. 3A. Since the phase of the signal
coming through C2 is shifted 90° from the phase
of the magnetically induced signals at the two
diodes, the resultant voltage is the same at both
diodes; therefore, the rectified DC across R1 will
be equal to that across R2, producing an output
DC voltage of zero.

If the incoming signal is changed to a certain
lower frequency, the phase relationships change to
those in parenthesis in Fig. 3. The phase of the
signal through magnetic transformer action is
changed, while the phase of the signal through
C2 is the same as before. There is now less phase
difference between the two signals at X1, causing
the vectorial addition to produce a higher resul-
tant voltage. After rectification by X1, the DC
voltage across R1 is higher than before. The sine
waves at X2 are now farther apart in phase, so
the resultant voltage is less and the DC voltage
across X2 is lower. The DC voltage output from
the discriminator circuit is now positive.

Opposite actions take place when the incoming
signal is higher in frequency than the resonant
point of L2. In that case, the DC output voltage will
be negative.

If the incoming carrier frequency is varied at
an audio rate, as is done in FM broadcasting, the
discriminator output is a rapidly varying DC volt-
age which, after some filtering, becomes the audio
signal. When the circuit is used for AFT or AFC,
the output is a DC voltage which varies from posi-
tive to zero to negative as the incoming frequency
is changed. During AFC or AFT alignment this re-
sults in the well-known *‘S” curve, shown in Fig.
3B. A
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(esIB0umment

notes on analysis of test
instruments, their operation
and applications

In- and Out-of-Circuit Tester

Systomation, Inc., has introduced
Guardohm, a test instrument that
can measure the values of individual
electronic components either in or
out of circuit.

Guardohm is designed for use by
engineers and technicians in manu-
facturing tests, development labs,
field engineering and service shops.
It isolates the effects of parallel cir-

cuitry, thus making it possible to
measure resistors and check semi-
conductors without removing them
from the circuit.

Characteristics

* Resistance Measurements: 13
overlapping ranges (including in-
circuit resistance) 10 ohms to 10
megohms, = 1%.

e DC Current Measurements: 7
overlapping ranges, 100 nanoam-
peres to 100 milliamperes, = 1%.

e DC Voltage Measurements: 9
overlapping ranges, .1 volts to
1000 volts, = 1%.

e DC Current Generation: 13 se-
lectable constant currents; 100
nanoamperes to 100 milliamperes,
+= 1%.

e Meter: Taut-band movement,
magnetically shielded, scale read-
ings displayed linearly.
Instructions are included with

each Guardohm. The price is

$335.00.

Circle 50 on literature card

DC Power Supply
Lafayette Radio Electronics Cor-
poration offers a solid-state regu-
lated DC bench power supply. Des-



ignated No. 99-5077, it features au-
tomatic protection against overloads
and shorts.

The unit has dual range, continu-
ously variable DC voltage of 5-13
or 12-20V at up to 2 amperes. Out-
put voltage and current is monitored

LAFAYETTE ©
| = —,
i |
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%
: i

by two D’Arsonval meters. Input
and output of supply are fused for
full protection.

It is housed in a rugged steel case
with rubber feet, measures 672" x
415" x 8% ", weighs 9 lbs. and is
priced at $39.95.

Circle 51 on literature card

Combination Sweep and
Marker Generator

The Sencore Model SM152 sweep
and marker generator combines in
one instrument a VHF sweep gen-
erator, a UHF sweep generator, a
crystal-controlled marker generator
and a marker adder—all the equip-

ment needed for TV and FM align-
ment, except a scope and associated
pads.

The SM152 provides linear sweep
from 10MHz to 920 MHz, with the
sweep-frequency generator cali-
brated in both MHz and TV chan-

nels 2 through 6. A calibrated
sweep-width control permits selec-
tion of seven sweep widths ranging
from 0.3MHz to 15MHz, with cali-
bration unaffected by the frequency
generated.

A 3.58-MHz chroma sweep sig-
nal, which is added to the RF out-
put of the unit, is available for
checking the chroma response of a
color TV receiver through to and
including the bandpass amplifiers.
A separate chroma signal also is
available at the chroma output jack
for direct injection into the bandpass
amplifiers.

Crystal-controlled markers for
both [F and RF alignment are se-
lected by labeled push buttons.
Markers provided for IF and
chroma alignment are 39.75, 41.25,
41.67, 42.17, 42.67, 44.25, 45,75,
4725, 450, 3.58 and 3.08MHz.
Markers at the RF video carrier
frequencies of TV channels 4, 5, 10
and 13 also are available at the push
of a button. The sound RF carrier
is obtained by pushing the 4.5-MHz
pushbutton on any RF channel. An
extra pushbutton and crystal jack
permit adding other crystal-con-
trolled markers. if needed.

The unit also contains features
that aid the technician in aligning
FM stereo. Pressing one pushbutton
simultaneously selects FM crystal-
controlled markers of 10.7, 10.6
and 10.8MHz, which permit view-
ing on an “S” curve the center fre-
quency and the 100-KHz points on
either side of the center frequency.

A variable marker generator (39-
MHz to 48MHz) in the SM152 per-
mits IF spot alignment of older sets.

The unit features post-marker in-
jection on all markers.

Housed in a vinyl-clad steel case,
the SM152 is priced at $349.50,
complete with instruction manual.
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Moving?

Send your new address to:
ELECTRONIC SERVICING
Circulation
1014 Wyandotte St.
Kansas City, Missouri 64105

THEIR

O Pick up this handful of
Y 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-reterence
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. 937R
632 Cecil Street, Buchanan, Michigan 49107

EleélioYores

A SUBSIDIARY 'OF GULTONM INDUSTRIES, INC.

September, 1969/ELECTRONIC SERVICING 37



Who needs a tuner diieana Wsmms

wash? Save your Uﬂ@[ﬂ]@m
mo”ey a”d use Mobile Antenna Snap Mount

OUIETROLE

The product that cleans while it

This new mobile-antenna mount
from Avanti is designed to be in-
stalled from one side of a Y2-inch

lubricates. Zero effect on capacity
and resistance. Harmless to plas-
tics and metais. Keeps color and

black and white on the beam.

Non-flammable.

mounting hole, eliminating the need
to get at the back of the mount in
order to tighten the mounting bolt
on the car. The mount shell is made
of molded ABS, a high-impact plas-
tic that is impervious to all weather

manufactured by

¢ QUIETROLE co

Spartanburg, South Carolina
Circle 18 on literature card

(=g NEW GRID-CIRCUIT

ANALYZER TUBE TESTER

MODEL

1101C

QUICKLY PINPOINTS
BAD, WEAK AND
GASSY TUBES

Built-in vacuum tube volt-
meter circuit cuts through
wasted motions to two un-
failing tests; cathode
emission and gas, grid
emission and grid leakage
— to pinpoint trouble
sources. Reveals gas con- j
tent as low as 0.5 sources,

Self-contained in handsome
luggage type scuff-proof carrying case.

* Latest phosphor-bronze contact type sockets « All sockets iden-
tified « All up-to-date pin straighteners « Wide angle rugged meter
with special Gas/Grid Leakage Arc ¢ Heavy Gauge 2-color ano-
dized aluminum panel « Grid Leakage and Gas Test - 12 button,
3 position Switching System reduces the obsolescence problem
to the vanishing point!

TUBE DATA is not only up-to-date, but is kept up.to-date on a year in-year out basis!
Data for over 3000 tubes is constantly reviewed and enlarged year after year'

All Mercury Test Equipment Guaranteed For One Full Year!

MERCURY ELECTRONICS CORPORATION

315 Roslyn Road » Mineola, N.Y. 11501 « (516) 742-5400
CANADA: William Cohen Corp. » 8900 Park Avenue « Montreal-11

Circle 19 on literature card
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conditions, and is rust proof. The
shell can be painted to match or
contrast with the color of the car.
A special Neoprene “O” ring in-
sures a positive weather seal. The
unit will accept any ¥-inch, 24-
thread mobile antenna. Price is
$9.95.

Circle 53 on literature card

Indoor TV Coupler

The Model 761 directional wall
tap, manufactured by Craftsman
Electronic Products, Inc., has a
sloped bandwidth from 54MHz to
240MHz (or 54MHz to 300MH3z),
a typical return loss of 25dB and

&
i

input and output impedances of 75
ohms. Compensated tap values from
6dB through 30dB with low inser-
tion loss help assure more balanced
response on cable systems that are
designed for extra wide-band re-
sponse.

The coupler housing and match-
ing off-white plastic or stainless
steel wall plate can be installed in
standard electrical wall boxes.
Through cables are crimped on, and
the tap fitting accepts CF-59, CF-
59A, CF-56 or CF-11 connectors.

The price of Model 761 is $6.50.

Circle 54 on literature card



TV and FM Receiver Protector

Manufactured by Telecommuni-
cations Industries Inc., the Model
300 TV and FM Receiver Protector
is connected to the twin-lead an-
tenna transmission line at the point
where it enters a building or at the
receiver itself. When an over-volt-
age occurs on the transmission line,
a fusible spacer melts, placing a
permanent short circuit across the
line and grounding both sides of the
line. The spacer is replaced to re-
new service.

Model 300 is housed in a high-
impact plastic case and is designed
for either indoor or outdoor instal-
lation. Other models are available
for use with coaxial cable and for
insertion in power-line circuits to
protect electronic equipment from
voltage transients and surges.

Model 300 sells for $8.50 in lots
of less than 100. A

Circle 55 on literature card

GET COMPLETE
DETAILS

about the products
advertised or described
in this issue.

Use Free
Reader Service Card.

Be sure to include
your name and address

SAMS BUUKS for every electronics interest

NEWLY PUBLISHED AND IMPORTANT

NEW THIRD EDITION

Color-TV Training Manual
by The Howard W. Sams Engineer-
ing Staff. Written for the technician
preparing to service color-TV re-
ceivers; serves also as an excellent
refresher and reference book for
established servicemen. Describes
the science of color, requirements
and make-up of the composite col-
or signal, latest color circuits, and
effective servicing procedures.
Full-color picture tube photos are
included to aid in setup and align-
ment procedures as well as trouble-
shooting.

Order 20736, only. .. ...... $6.95
(Available in October)

1-2-3-4 Servicing Automobile Stereo
The ''1-2-3-4 Method" is a simple, logical step-
by-step process which helps do the servicing
job in the easy way and the right way. This book
tirst applies the Method to both mechanical
and electrical equipment, and then proceeds to
cover the electronic and mecnanical principles
of automobile stereo, fm multiplex, and tape
cartridge systems. Finally, the book shows how
to apply the '"1-2-3-4 Method'' to auto stereo sys-
tems. Includes a wealth of sehematics, charts,
and illustrations. Order 20737, only...... $3. 95

Closed-Circuit Television Handbook. 2nd Ed.

Explains in practical terms the basic concepts
of CCTV systems. Describes the versatile appli-
cations of closed-circuit television, and the
equipment used. Subjects Include cameras,
monitors, video recorders, lighting, and signal
transmission. Completely updated to include
|atest information. Order 20726, only... .. $5.95

101 Questions & Answers About

Amateur Radio
A handy and practical reference source pro-
viding the answers to the most frequently asked
questions about ham radio. An invaluable book
for both the newcomer and the old-timer.
Order 20731, only. .. ... oo, $2.95

RECENT AND TIMELY BESTSELLERS

Record Changer Servicing Guide

This book provides a complete understanding of
record changers, how they operate, and the
various systems employed. Provides detailed in-
structions on how to track down troubles en-
countered in record changers and how to repair
them in the fastest and most effective way

Order 20730, 0nly. .. ......... .. ... .$3.95

Auto Radio Servicing Made Easy. 2nd Ed.

Explains the circuitry of both new and old auto
radias, covering each of the tube and transistor
stages. Provides step-by-step troubleshooting
and repair details; explains how to eliminate
noise and interterence, how to set the bias on
output transistor stage without breaking circuit,
how to determine correct bias on transistor
stages, what to do about AVC trouble in tran-
sistor radios, etc. Order 20719, only. ... .. $3.95

Television Service Training Manual. 2nd Ed.

Updated and expanded to include new TV serv-
icing short cuts and tests. Shows how to use
test points to isolate trouble to specific com-
ponents, in both tube and transistor receivers.
Treats all sections of the TV receiver; packed
with schematics, charts, and drawings. Provides
you with quick, sure-fire analysis and repair
procedures. Order 20628, only...... ....%4.9

NEW 5TH EDITION OF THE WORLD-FAMOUS
Reference Data for Radio Engineers

Now contains 50% more data to cover the
developments of the past 12 years. Prepared
by outstanding engineers, professors, and
experts, under the direction of the Interna-
tional Telephone and Telegraph Corporation

staff. Provides comprehensive data on all
basic phases of electronics, including
tables, formulas, standards, and circuit in-

formation —PLUS —all-new data on micro-
miniature electronics, navigation aids,
reliability and lite testing, international tele~
communication recommendations, switching
networks and traffic concepts, and quantum
electronics. Over 1350 illustrations 1198
pages. Order 20678, only........... $20.00

Color-TV Servicing Guide
Shows how to apply fast troubleshooting pro-
cedures, based on analysis of trouble symp-
toms. Includes full-color picture tube photos
showing various operating troubles; clearly ex-
plams how to diagnose trouble causes; gives
repair procedures. Order 20358, only..... $4 2,3

AM-FM-TV Alignment

Here is all you need to know ebout alignment of
all radio and tv sets. Includes chapter on audio
amplifier frequency-response checks.

Order 20602, only..........

Troubleshooting with the Oscilloscope.
Shows practical use of the scope to isolate cir--
cuit troubles. Tells how to setup for tests, how
to use probes, how to interpret waveforms, how
to troubleshoot. Order 20550, only........ $4.50

Practical Transistor Servicing. 2nd Ed.
Provides tastest, most direct methods for trou-
bleshooting all types of tramsistorized equip-
ment, including FM and auto radios.

Order 20314, 0AlY.. .. ovvvrumnunnns ve...$4.25

Know Your VOM-VTVM. 2nd Ed.

Explains uses, care, and repair of volt-ohm-
milliameters, vacuum-tube-voitmeters, and solid-
state electronic voltmeters. Includes explana-
tion of circuit types. Order 20676, only....$3.50

rMare Bestselling Sams Tit/esj
Tube Substitution Handbook. 12th Ed,

Order 20700, Shop Edition, onfy......... $1.75
Troubleshooting with the VOM and VTVM

Order 20481, ONy. ... .coiviinneaninnn $3.95
Transistor Substitution Handbook. 9th Ed.

Order 20705, 071y . . .o v i $1.95
Using Scopes in Color-TV

Order 20718, 0Ny . .. iiii i $3.95
Symfact® Guide to Color-TV Servicing

Order 20710, 0y ... i $3.95
Transistor Color-TV Servicing Guide

Order 20693, only. . ... ... ..o i $4.50
Using Scopes in Transistor Circuits

Order 20662, only...... A TV ey $4.50

e —— — _ HOWARD W. SAMS & €O, INC.— — — — — — ——

Order from any Electronic Parts Distributor, or
Inc., Dept. ES-9

mail to Howard W. Sams & Co.,
4300 W. 62nd St., Indianapolis, Ind. 46268

Send books checked at right. $__
[0 Send FREE 1970 Sams Book Catalog

Name
PLEASE PRINT

Address__

__enclosed.

(720736 [ 20550
(120731 []20314

(120737 [ 20676

120726 [ 20700

[]20730 [ 20481

[]20719 [ 20705

[]20628 [ 20718

= [] 20678 [ 20710
(120358 [ 20693

[]20602 [ 20662
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NEA Convention Report

by Wendall J. Burns

Highlights of the National Elec-
tronic Association’s Annual Conven-
tion in Waterbury, Conn. Warran-
ties, pricing, serviceability and more
effective relations between servicers
and manufacturers were among key
issues discussed.

B The electronics servicing indus-
try got a searching look from sev-

a -l ;

LEASTA

eral angles of view last month. The
occasion was the annual conven-
tion of the National Electronics
Assn. at Waterbury, Conn.

The convention included techni-
cal seminars and business manage-
ment sessions, and some participa-
tion by representatives of the man-
ufacturers.

A high degree of interest and par-
ticipation was shown in the panel
discussions on warranty, pricing,
serviceability and the demonstration
on training procedures.

John Borlaug, national
service manager for Syl-
vania, one of the dinner
speakers, urged the ser-
vicing industry to make
better use of existing train-
ing facilities offered by
the manufacturers. He also
congratulated the NEA for
its initiative in prodding
manufacturers to improve
serviceability. Seated at
far left is Gail Carter, ex-
ecutive vice president of
the National Electronics
Distributors Assn. (see
story) and, seated center
is O. C. Brown, Jefferson-
ville, Ind., who acted as
MC at this dinner meet-

ing.

The subject: This was one
of the many intense work-
ing sessions at the NEA
convention. At the micro-
phone is Lew Edwards,
service shop operator
from Trenton, N.J. Seated
at his left is Leon How-
land, Indianapolis, chair-
man of the certification
committee, and at his
right is Homer Davidson,
Ft. Dodge, la., a member
of the panel.
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The many well-known objections
to warranty policies of the manu-
facturers were aired at the conven-
tion. At the conclusion of a panel
on that subject there was reiterated
a resolution (presented elsewhere
previously) ‘“That the manufacturer
and. distributor, with due haste, set
up meetings with State and National
representatives of the independent
television dealers to discuss dis-
agreements and problems facing our
industry.”

The resolution was presented by
Anthony F. (Bud) Lackipo, chair-
man of Connecticut’s Board of Tele-
vision Service Examiners, and pro-
prietor of a TV sales and service
firm in Meriden, Conn.

“There is a war on warranties,
and I belicve the service industry
has taken the brunt of it,” Lackipo
affirmed. Later, he expressed his
attitude towards warranty and other
industry problems, including con-
tacts with the manufacturers—atti-
tudes that were pretty typical among
the NEA members present:

“We are hoping to set up meet-
ings on a continuing basis with par-
ticipation by manufacturers and the
sales and servicing sectors of the
industry. The contacts that are pos-
sible at the annual conventions of
the servicing associations are too
infrequent.”

During the panel discussion on
serviceability (and also during some
dinner speeches) the NEA’s initia-
tive to resolve that problem received
almost universal praise and prom-
ise of cooperation from manufac-
turing representatives present.

“I want to congratulate you on
your serviceability guidelines,” said
John Borlaug, national service man-
ager for Sylvania. “Frankly, we are
more than happy to hear from you.”
He went on to say that to some de-
gree ‘‘serviceability is consistency
with what has been done in the past
in regards to set design . . . mak-
ing it so the chassis will pull out
the same way year after year after
year.”



The GE representative on this
panel, John Dobel, said, “We try
to motivate the engineers into think-
ing in terms of serviceability. This
is an area that we are working on
continuously.” Dean Mock, chair-
man of the committee on service-
ability, said among other things that
the committee is requesting the
manufacturers to label test points
by function rather than by code.
The panel on pricing touched mainly
on “What to charge?”, ‘How to ex-
plain rate increases to customers”,
and “What to do about the prob-
lem of the servicing technicians who
charge inadequately for their service,
and try to make up for it by selling
replacement parts.”

The need for better business
management in the great majority
of shops was stressed during this
session. Shop owners must deter-
mine such factors as their cost of
doing business before they can ac-
curately set their charge to the cus-
tomer, it was pointed out.

Vince Lutz, St. Louis, said that
nine out of ten service shop propri-
etors make a mistake in not figur-
ing into their rate structure a return
on their investment in real estate,
test equipment and other capital in-
vestments.

Joe Vitt, a panelist, and a staff
member from the Howard W. Sams
Co., told the NEA technicians pres-
ent, “You have a missionary job of
going out to the shops to convince
them to bring up their service rates.”

Miles L. Sterling, Garden Grove,
Calif., told of the effect on his busi-
ness when his basic service call rate
(first 30 minutes) was hiked from
$17.50 to $24.50, and other service
charges were hiked accordingly. His
firm, Electro TV, operates five ser-
vice centers in Southern California.
The $7.00 rate hike for the basic
charge caused him some anxious
days, he admitted. His conclusions
however are that “you don’t have to
worry much about competition with
people who charge $5.00 (even less)
for the basic service call.” He said

/
e i j

Erwnett Mefford, second from left, Fontana, Calif. is congratulated upon being
re-elected president of the NEA. He is shaking hands with George Dukas, NEA
convention chairman. Other officers elected were (left) Norris Browne, Hous-
ton, secretary; and Warren Baker, Albany, N.Y., (right )treasurer.

Pondering some questions from the NEA members regarding problems created
by manufacturers’ warranty programs are (seated, left to right} William Sher-
man, from Philco-Ford's parts and service division; Sol Fields, general man-
ager of the Service and parts division of Matsushita Electric (Panasonic), and
R. H. Shoemaker, manager of Preduct Services, RCA.

David Krantz, president of the Pennsylvania
Federation of Radio and Television Service
Assn., told this audience: “The battle now is
over the parts situation. The NEA should try
to convince the manufacturers and parts dis-
tributors to make a sincere effort to obtain
parts at a minimum loss of time." Krantz is
general manager of Certified Calibration La-
boratories, Inc., Philadelphia.
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ALL NEW!

NRI learn-by-doing training in

ADVANCED
COLOR TV

THE ONLY

COLOR TV

TOTALLY
ENGINEERED FOR
TRAINING

= Build your own custom color
set in 5 training stages

® 50 designed-for-learning
color circuit experiments

® Programmed with 18 “bite-size”
lesson texts

A comprehensive training plan for the
man who already has a knowledge of
monochrome circuits and wants to
quickly add Color TV servicing to his
skills. DEFINITELY NOT FOR BE-
GINNERS. It picks up where most
other courses leave off —giving you
“hands on” experience as you build the
only custom Color TV set engineered
for training. You gain a professional
understanding of all color circuits
through logical demonstrations never
before presented. The end product is
your own quality receiver.

TRAIN WITH THE LEADER

This NRI course — like all NRI train-
ing — is an outgrowth of more than 50
years experience training men for Elec-
tronics. NRI has simplified, organized
and dramatized home-study training to
make it easy, practical, entertaining.
You train with your hands as well as
your head, acquiring the equivalent of
months of on-the-job experience. De-
mand for Color TV Service Technicians
is great and growing. Cash in on the
color boom. Train with NRI — oldest
and largest school of its kind. Mail
coupon. No obligation. No salesman will
call. NATIONAL RADIO INSTI-
TUTE, Color Div.,, Wash., D.C. 20016.

MAIL FOR FREE CATALOG

/773 NATIONAL RADIO INSTITUTE
Color TV Division
=" Washington, D.C. 20016 45099

S

Send me complete information on NRI new Advanced
Color TV Training. (No salesman will call}

Name - Age
Address _—

City. State_ Zip

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL .
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he is able to pay his technicians
more, and ‘“‘customer complaints are
no greater than before.”

Other panelists and technicians
told of raising service rates (but

none as high as $24.50). Some of

their comments on pricing:

“A technician should generate in-
come equal to four times his wages,”
Jim Ballard, San Jose, Calif. (His
firm employs a fulltime CPA.)

“We (in Detroit) have shops that
are getting $17.50 for the basic ser-
vice call. You do not price your-
self out of business if you give the
customer his money’s worth.”—
Pete Fabbri, Detroit.

“The appearance and attitude of
the technician is a big factor.”—
Bill Russell.

One dinner speaker, Bill Wood-
bury, of the Sprague Co., manufac-
turer, asked the NEA members,
“What are you going to do when
every iww TV set is modulized and
requires very little service?”

He offered this advice: “Prepare
now. Attend every home show and
every new goods show, to see the
new gadgets that are going to be
part of every home. You had better
prepare now . . . But, first, you need
to organize. You need a trade asso-
ciation to provide an exchange of
ideas and views—an effective chan-
nel of communications between
manufacturers and the government
to your industry . . . Your first
objective should be one national
trade association with a voice that
can be heard from coast to coast.
The service associations cannot
continue to exist on the route they
are now following.”

Another speaker, Gail Carter,
vice president of the National Elec-
tronic Distributors’ Assn., also
called for better organization within
the industry. He suggested speciali-
zation and preparation to handle va-
rious sectors of electronic servicing.

“Divisions within your organiza-
tion could be TV, hi-fi, medical
electronics, digital read-out equip-
ment, and on and on.”

Carter also told the servicing
technicians present that the problem
of parts availability and the subject
of back-orders gets top priority at
all meetings between distributors
and manufacturers.

Morris L. Finneburgh Sr., of the
Finney Co., said, “The manufactur-
ers and wholesale distributors must
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work with you and guide you for
you to survive . . . It is about time
the EIA put somebody from the
service industry on its advisory
council who talks about the prob-
lems of the independent service
technician.”

Finneburgh told them that the
force of organization depends on
membership. He presented awards
to NEA members who had been
most successful in recruiting mem-
bers in the past year.

John Borlaug, national service
manager for Sylvania, took the ser-
vice industry to task for not making
better use of existing training facil-
tiles and courses offered by manu-
facturers. He suggested also that
they work through their local school
boards to encourage them to provide
better electronics courses at the high
school level.

He also talked on “togetherness”.

“We, as manufacturers, find we
can accomplish more for our indus-
try by having one association. We
suggest that you of the service in-
dustry could do a service to your
industry by also working together.”

A

ADMIRAL, /
MAGNAVOX,
RCA AND ZENITH.

ALL POPULAR
SOCKET - PLUG
ARRANGEMENTS

Telematic Div. U.X.L. CORP.
BROOKLYN, N.Y. 11207, U.S.A.
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Service Training Schedule

Consumer electronic service training sessions con-
ducted by TV manufacturers, distributors and service
associations which are open to all interested consumer
electronic service technicians will be announced in this
column. Send the dates, location and a brief descrip-
tion of the subjects to be covered to: Service Training,
ELECTRONIC SERVICING, 1014 Wyandotte St.,
Kansas City, Mo. 64105. All information should be
submitted two months prior to the date of the training
session.

General Electric (1970 Product changes—TV and
stereo)

Sept. 16, 1969 Las Vegas, Nevada—8:00 a.m. Meet-
ing Sambo’s Resaurant—3737 Las
Vegas Blvd. So.

Sept. 17, 1969 Blythe, Calif.—8.00 a.m. Meeting
Sambo’s Restaurant—9266 Highway
“60”

Sept. 18, 1969 Yuma, Arizona—8.00 a.m. Meeting
Sambo’s Restaurant — 2961 Fourth
Avenue

Sept. 19, 1969 El Centro, Calif.—8.00 a.m. Meet-
ing. Sambo’s Restaurant — Highway
86 at El Centro Ave.

Sept. 23, 1969 Santa Maria, Calif.—8:00 a.m. Meet-
ing. Loop’s Restaurant—1206 South
Broadway.

Sept. 25, 1969 Carpenteria, Calif.—8.00 a.m. Meet-
ing. Loop’s Restaurant—4405 Via
Real

Sept. 30, 1969 Bloomington, Calif.—7:30 p.m.
Meeting. General Electric Co., 10121
Cactus Ave.

Oct. 7, 1969 San Diego, Calif.—7:30 p.m. Meet-
General Electric Co., 3464 Midway
Drive

Oct. 10, 1969 Oceanside, Calif.—8.00 a.m. Meet-
ing. Uncle John’s Pancake House—
1024 So. Hill

Oct. 14, 1969 Los Angeles, Calif. — 7:30 p.m.
Meeting, General Electric Co., 2815
E. 46th Street

Oct. 21, 1969 Van Nuys, Calif.—7:30 p.m. Meet-
ing. General Electric Co., 6843 Len-
nox Ave.

Oct. 28, 1969 Santa Ana, Calif.—7:30 p.m. Meet-

ing. General Electric Co., 241 E.
Stevens Street A

When you think
Meters...
Think Best Value!

Choose Heath!

Heathkit IM-17
Solid-State
Kit Volit-Ohm-Meter

$2195 ¢ 4 AC & DC volts tanges from one

. volt full scale to 1000 volts e 4
Resistance ranges measure from
0.1 ohm to 1000 megohms e 11
megohm DC input impedance, 1
megohm AC e Response 10 Hz to
1 MHz e Battery powered e Includes
all probes and portable case

NEW

Heathkit 1M-28
Bench Type VTVM

e New Heathkit styling ¢ 7 DC & AC voits ranges — 1.5 volts full scale to 1500
volts @ 7 Resistance ranges measure from one ohm to 1000 megohms e Response
25 Hz to 1 MHz e 11 megohm DC input impedance, 1 megohm on AC e AC
powered e 6" meter

NEW Heathkit IM-18
Standard VTVM Kit

e A restyled version of the IM-11
e 7 DC & AC volts ranges from 1.5
volts full scale to 1500 volts e 7
Resistance ranges measure from
one ohm to 1000 megohms e Re-
sponse 25 Hz to 1 MHz e 11 meg-
ohm DC input impedance, 1 meg-
ohm on AC e AC powered

NEW Heathkit IM-38
Lab AC VTVM

e Features the Heath "New-Look’

Kit e 10 AC volt ranges measure from
$41.95 0.01 to 300 volts RMS full scale e
. Decibel range ;2_52 to +52()lc:_:al in
Wired ten ranges e Response 1 z to
1 MHz e 10 megahm input im-

$57.95

pedance @ AC powered

Kit
Heathkit IM-25 4 $3fr::l
Solid-State Volit- e

Ohm-Milliammeter

e 9 DC & AC volts ranges — 150 millivolts full scale to 1500 volts e 7 Resistance
ranges measure from one ohm to 1000 megohms e 11 Current ranges — 15 uA
full scale to 1.5 A. e Response to 100 kHz e 11 megohm DC input impedance,
10 megohm on AC e Battery or AC power

Ao,

i - , Kit
i § . $46.95
Heathkit IM-16 Wired
Solid-State $69.95

Volt-Ohm-Meter

® 8 DC & AC volts ranges — 500 millivokts full scale to 1500 volts e 7 Resistance
ranges measure from one ohm to 1000 megohms e 11 megohm DC input im-
pedance; 1 megohm on AC e Battery or AC power

=g H{EATHICIT

r HEATH COMPANY, Dept. 25-18
Benton Harbor, Michigan 49022

[1 Please send my FREE 1970 Heathkit Catalog.
[0 Enclosed is $

a Schiumberger subsidiary

Please send model (s)

Name__ -

1
|
|

plus postage :
|
|
|
|
|

City. P ~__.State. Zip.
Prices & specifications subject to change without notice.

Circle 23 on literature card
September, 1969/ELECTRONIC SERVICING 43

|

|

|

|

|

I

: Address____ -
|

L



Tips and shortcuts for more
accurate color TV alignment

Part 2

Second part of a series that provides both general alignment information and step-by-step procedures for specific
chassis. The RCA CTC38 and CTC40 color chassis are covered in this installment.

by Carl Babcoke

Color TV alignment is not easy!
However, such alignment is very
important and it should be checked
or readjusted during more repair
jobs.

A complete step-by-step proce-
dure for aligning the RCA CTC38
hybrid color chassis is given in this
part of the series, plus notes and
tips inserted at the appropriate
points. These notes will often tell
vou why a certain method is sug-
gested, and many of them will apply
to other RCA chassis as well.

General Alignment
Specifications

All modern color receivers have
an IF response which is essentially
flat from the picture carrier (45.75
MHz) to 42.75 MHz and then falls
gradually to 41.67 MHz (4.08 HMz
total bandwidth) with traps to elim-
inate all frequencies below that
point. The adjacent channel sound,
at 47.25 MHz, is also trapped out
completely. IF traps of 41.25 MHz
and a video trap of 4.5 MHz are
necessary to eliminate the 920-KHz
beat between the 3.58-MHz color
carrier and the 4.5 sound carrier.

The basic chroma bandwidth re-
quirement is for flat response from
3.08 to 4.08 MHz, plus one circuit
sharply tuned to 4.08 to produce a
rising response to make the overall
chroma curve an exact mirror image
of the declining IF curve. If the re-

quirements for IF and chroma are
satisfied, the overall chroma re-
sponse from the tuner mixer to the
color demodulators will be fairly
flat from 3.08 to 4.08 MHz. (You
might want to review the alignment
article in the July ’69 issue of
ELECTRONIC SERVICING for
more details.) This is a simple con-
cept, but difficult to do in practice
since the 4.5-MHz trap must not
attenuate the 4.1-MHz signal. Also,
the antenna-to-demodulator re-
sponse curve tilts with adjustments
of fine tuning, thus making it man-
datory for all traps and markers to
be at the right place when the fine
tuning is adjusted to the narrow
point between picture beat and
smear.

A New Alignment Approach

Previous alignment procedures
have advocated an IF curve with
45.75 and 42.17 MHz at the 50%
point on their respective slopes. The
chroma IF’s were then adjusted
(during VSM alignment) until the
desired curve was fairly flat from
3.08 to 4.08 MHz. This approach
often has resulted in a fairly good
overall curve only when the band-
pass transformer was mistuned for
response between 4 and 5 MHz
You might ask, “What possible dif-
ference can it make, so long as the
overall result is within specifica-
tions?” The answer: Because such
radical mistuning usually results in
weak color, beat patterns, and green
skin color that tint or color lock-
ing adjustments will not cure.

A reversal of the older method
is strongly suggested. The IF re-
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sponse curve should be held to
tighter specifications on the color
carrier side by the use of more
markers. The chroma should be pre-
aligned to the theoretically correct
curve, and only minor adjustments
would be attempted during VSM.
If more adjustment of the curve
seems necessary to obtain the over-
all response, the IF curve is wrong
and should be done again with more
precision. The following step-by-
step alignment procedure will give
these suggestions in practical form.

Equipment Considerations

For purposes of clarity and ac-
curacy of terminology, any cable-
and impedance-matching network
that feeds a generator signal to the
chassis will be called a “pad,” and
any cable and parts assembly that
feeds a chassis signal to the scope
will be called a “probe”. These pads
and probes are very important in
obtaining a truthful alignment curve.

Fig. 1 contains the latest recom-
mendations on pads and probes for
all models of RCA color TV. Note
especially the “solid-state” mixer in-
put pad of Fig. 1A; it is a must for
CTC38 and CTC40 alignment to
prevent a falsely tilted curve.

The tube-type mixer pad of Fig.
1B does double duty. It is the cor-
rect mixer-grid pad for all other
RCA chassis, and is used for inject-
ing the sweep into the chroma chan-
nel of the CTC38 and all other
RCA’s except the CTC40. The 470-

ohm resistor shown in these two

pads is the author’s idea, and is
used for injecting the marker at
point “A” for normal sweep opera-



MARKER HERE

FOR SWEEP MARKER HERE A B
A g FORTRAPS O
FROM 4rQ GRID
| SWEEP TEST
i GENERATOR 100*(;,’ POINT
GENERATOR 4 21pr POINT 1000
100Q CABLE + TUNER
CABLE TUNER SHIELD i GROUND
SHIELD _L GROUND =
S 8)
TO SCOPE -
TOlSTIF<———“—‘
COLLECTOR  3300pf IIZO pF
OR PLATE)
( = T0 CABLE SHIELD
560K
CHASSIS '
GROUND i &
5 j
Fig. 1 Pads and probes recommended
for all RCA chassis. A) Solid-state
mixer pads for RCA CTC38 and CTC40. TO1ST IF -
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probe for use with CTC40 and all two-
tube IF chassis during link alignment.
E) Universal video or chroma detec-
tor probe for all models. F) AGC bias
supply for the CTC38. G) Load to
eliminate tuning of other stages (do
not include in a detector probe as-
sembly). Note: all resistors are carbon
type; all diodes are 1N60. The flexible
wire and clip shown in C) and D} is to
be connected as shown for link align-
ment; remove it from the probe, con-
nect it to the video detector test point
for trap or overall alignment.

tion. This, in addition to the marker
attenuation switches, supplies the
proper amount of marker signal
without changing the sweep curve.
With the marker connected to point
“B”, the marker amplitude is very
high, as needed for accurate trap
adjustments.

The 100-ohm loading detector
probes shown in Fig. 1C and D
seem to give identical curves, but
the “quad” detector of Fig. 1C has
about 3 times the output of the
other, and is useful for those models
having lower output during link
alignment. Older probes similar to
Fig. 1D have a 180-ohm resistor
(the new ones have a 100-ohm re-
sistor) since they were made for

(D)
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Fig. 2 One arrangement of equipment and chassis for convenient cable connections.

tube circuits. They can still be used
for tube chassis; however, the 100-
ohm probes, which you can make
yourself, will replace the older ones
and will reduce the number of
probes needed.

The flexible wire and extra clip
shown on the two 100-ohm probes
is there to save time and provide
the needed low-pass filter action for
narrowing the markers. To set traps
accurately during link alignment, it
is best to connect the scope to the
video detector of the receiver
through a low-pass filter and dis-
connect the detector probe from the
first IF collector. This change from
link to overall operation can be done

(A)

rapidly by using the extra wire and
clip on the probe so that the scope
cable does not have to be changed.
Since the traps should be checked
from two to four times, this repre-
sents a worthwhile saving in time.

Fig. 1E gives the schematic and
parts values for a universal detector
probe to be used in video or chroma
circuits. It has a relatively high im-
pedance, which minimizes circuit
loading and detuning.

A load to swamp out the tuning
of subsequent stages during link
alignment is shown in Fig. 1G. Sim-
ilar loads were specified in the past
and were often built into the load-
ing detector probe. They are seldom

(8)

Fig. 3 Two examples of normal sweep functions with satisfactory equipment. If you
don't get a curve through the receiver, check the equipment operation this way:
A) Sweep generators set for 3-MHz deviation with a center frequency of about 44
MHz. The output is almost perfectly flat. B) Sweep generator adjusted for video
frequencies; output through absorption-marker box to video detector probe and

scope.
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required on late model sets, but if
used, the load should be separate
from the probes for the following
reason: In some cases where the
built-in load was used on 2-IF tube
chassis, the curve was distorted and
ocassionally would appear to have
a couple of traps affecting the re-
sponse. Phase cancellation from the
probe ground, which was also com-
mon to the load, was responsible for
this odd effect; the curve became
normal when a separate ground was
used on the load.

RCA transistorized IF circuits
supply a positive AGC transistor,
and this makes it possible to obtain
from the internal power supply the
fixed AGC voltage needed for align-
ment. In addition to the advantage
of not requiring batteries, such a
bias source is also safer for the
transistors since it is impossible to
have AGC voltage without supply
voltage. Fig. IF gives the values for
an AGC bias source powered from
the -+80-volt transistor supply. Be
sure the power is off before switch-
ing to the AGC bias supply.

Fig. 2 shows a convenient group-
ing of chassis and test equipment.
It is not necessary for the yoke or
picture tube to be plugged in, since
the horizontal circuit is disabled
during alignment. The two genera-
tors should be close together, with
the marker placed above the sweep
because more accurate marker-fre-
quency dial settings are possible
with the dial scale near eye level,
which minimizes reading errors. The
position of the scope is not critical,
although the probe cables will reach
better if it is on the side opposite
the generators. Smaller items of
needed equipment should be placed
wherever they are convenient.

The chassis is usually tuned to
channel 3; however, I find it bet-
ter to look at each channel, after a
curve has been obtained, and select
one that is not close to others that
are different. To say it another way,
suppose channel 2 was sloped down
on the right, channel 3 was flat,
and channel 4 was sloped to the
left; it is difficult to determine which
is right. But if channels 8 through
12 all produced the same response
curve, I would select channel 10.

Generator Checkout
The frequency accuracy of the
marker is checked against an in-
ternal crystal oscillator, while the
flatness of the sweep signal can be
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checked by feeding it to the scope
through the video detector probe
(Fig. 1E). The video probe simu-
lates the TV chassis, except that the

extreme top and bottom of the
screen. To avoid compression of the
waveform, keep the scope gain low
enough at all times so that the scope

set on, and after the tubes have
heated, adjust the bias control
for 455 (measured at the base
of Q206).

bandwidth is too wide to produce a  trace is not more than about 3 2. Prepare the two generators and
curve. Therefore, any slope to the inches high. the scope as shown in Fig. 4.
curve as seen on the scope is due to In general, we prepare the chassis 3. Attach the sweep solid-state pad
a lack of flatness of the sweep sig-  and equipment to get some kind of to TP1 on the tuner, then at-
nal. See Fig. 3 for two examples of a curve, then we adjust the generator tach the marker cable to point
normal equipment. sweep width and attenuation, scope “A” and ground on the pad
phasing and gain, etc. until the curve (see Fig. 5).
Use of Non-Critical Settings is the right size, centered and nor- 4. Fig. 6 shows the quad detector
The amplituide of the sweep or mal in every way except for the probe attached to TP203 and
marker signals or the AGC bias  exact waveshape. Only then should ground, and + 55 volts of fixed
should not change or distort the we attempt alignment. AGC bias connected to the base
curve (except for the size of the of Q206. The equipment is now
waveform on the scope) when they = Complete Alignment Procedure ready for link alignment.
are changed a reasonable amount. for the CTC38 5. Some sort of curve should now
For example, change in IF attenua- 1. Prepare the chassis by removing be seen on the scope. Fig. 7
tion to increase the sweep curve the horizontal oscillator and shows the curve we want; how-
from 3 volts peak-to-peak to 5 volts horizontal output tubes. Slide ever, it is very unlikely that we
or a reduction to 1 volt should not the line voltage switch to the will obtain this curve until both
change the shape of the curve. “high” position to compensate the equipment and the link
Changing the AGC voltage enough for the decrease in B+ load alignment are adjusted.
to double or halve the scope trace resulting from the output tube 6. Adjust the horizontal gain and
height should not distort the trace. being pulled. It is not necessary centering of the scope until the
If any of these results are more cri- for the yoke or picture tube to trace is centered and almost as
tical than they should be, the cause be plugged in at this time. Set wide as the scope screen. Ad-
should be investigated before any the tuner for channel 3 (at least just the IF/video attenuation
alignment is attempted; if not, the at first). Connect the AGC bias (on marker) for about .2 volt
resultant curve may be false. Re- supply (Fig. 1F) to B+4-80, p-p on the calibrated scope.
member, however, that the scope it- ground and the base of Q206, 7. Turn the sweep blanking switch
self becomes a little nonlinear at the the AGC transistor. Turn the to “off”. If two curves side by
(— =S = \
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Fig. 4 Scope and generators preset for link alignment.
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FROM MARKER

SHIELD
GROUND

point “A” on the solid-state pad.

side are seen (Fig. 8), adjust
the phase knob on the scope to
bring the two curves together.
Switch the blanking back on. If
the curve is not centered on the
screen, adjust the IF/video

75%
45. 75
PICTURE

Fig. 7 The correct link curve with both
color and picture carriers at 75%.

Fig. 8 With the sweep generator blank-
ing turned off, two curves side by side
indicate the scope phase control shouid
be adjusted to bring them together.

SOLID STATE PAD OF FIG. 1A

Fig. 5 Attach the sweep cable with the solid-state pad of Fig.
1A to TP1 on the tuner. Attach the marker cable to ground and

TP1

130 FOR
LINK
ALIGNMENT

T204 1202 41.25

Fig. 6 Attach the ‘‘quad” detector probe to TP203 and
ground, and connect the +55 volts from the external AGC

bias control to the base of Q206.

knob on the sweep until it is.

8. Fig. 9 shows several wrong
curves that are caused by im-
proper sweep width and AGC
bias. Adjust the sweep width so
that the curve is about the size
of the one in Fig. 7.

9. Two marker problems are pic-
tured in Fig. 10. The first shows
the effects of not using a low-
pass filter between chassis and
scope—the curve is broadened
by the wide-band beat fre-
quency. Excessive marker am-
plitude, as shown in Fig. 10B,
not only obscures the exact lo-
cation of the marker on the
curve, but causes the bottom of
the curve to pull up.

10. Adjust L30 (on the tuner) so
that the 42.17- and 45.75-MHz
markers have equal amplitude.

11. Adjust T204 (base of Q203, 1Ist
IF) until the response curve is
level across the top. Adjust L30
again for markers of equal
height, and T204 for a level top
on the curve.

NOTE: If the markers are both be-

low 75%, the curve is too narrow,

or the traps are set improperly. If
the markers are above 75%, the
curve is too wide or the traps are
set for the wrong frequency. To
widen the bandpass, turn C220
clockwise a fraction of a turn.
To narrow the curve, turn C220

counter-clockwise a fraction of a

turn.

12. Scan the marker across the
47.25- and 41.25-MHz trap
frequencies and estimate
whether they are near fre-
quency. If they are, you should
decide whether the bandwidth
is narrow, normal or wide and
adjust C220 accordingly. If the
traps are off frequency, they
must be set temporarily before
you can judge the bandwidth.

NOTE: The adjustments interact

very much. The bandwidth adjust-

ment (C220) changes the trap fre-
quency and attenuation, as does

T204. All of these adjustments must

be made alternately several times to

obtain accuracy.

13. Change the equipment to the
trap adjustments setup—remove
the quad detector probe from
TP203; remove the extra wire
and clip from the detector probe
and clip it to the set’s video de-
tector at TP201. Reduce the
IF/video attenuation on the
sweep until the curve is smaller
than the scope screen. Change
the marker cable from point
“A” to “B” on the solid-state
pad connected to the tuner, and
adjust the marker cal/mod
switch to the “600-Hz modula-
tion” position. Set the marker
frequency to exactly 47.25
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(A)

(B)

(©)

Fig. 9 Several curves produced by wrong equipment adjustments. A) Narrow curve caused by excessive (10 MHz) sweep width.
B) Wide and incomplete curve caused by insufficient sweep width. C) Noisy and peaked curve with excessive gain caused by
wrong AGC bias (between +65 and +70 volts).

MHz. If the scope shows too
much 600-Hz modulation, re-
duce the scope gain temporarily
and adjust the 47.25-MHz trap.
When the 600-Hz signal is re-
duced, increase the scope gain.

14. Adjust the 47.25-MHz trap
(L201) to reduce the 600-Hz
signal on the base line, as shown
in Fig. 12. When a minimum
amount of 600-Hz signal is ob-
tained, adjust the top core of
T204 and the 47.25-MHz trap
alternately for minimum. The
final adjustment should be
made with the scope gain at
maximum.

NOTE: The sweep curve could be
eliminated entirely since we are only
concerned with the signal on the
base line, but a false minimum can
sometimes be found with a trap
tuned to the middle of the curve,
and this wrong condition can be
prevented if the curve is seen at
the same time.

15. Change the marker frequency
to exactly 41.25 MHz, lower
the scope gain until the pattern
is smaller than the screen, and
adjust L202 (41.25-MHz trap)
and L206 (trap in last IF stage)
for minimum 600-Hz signal on

(A)

the base line. It is not possible
to eliminate all of the marker
signal, so stop at minimum. In-
crease the scope gain as needed
as the marker signal decreases.
Do Not adjust the top core of
T204 during this step.
NOTE: A spurious carrier on the
IF curve may prevent proper trap
action if the carrier also has 600-
Hz modulation. Turn off the 600-
Hz signal at the marker, and ex-
amine the curve carefully for any
extra markers. If there is one, try
to move it off the curve with the
receiver fine-tuning control, then re-
set the equipment for trap adjust-
ments and try again. The 47.25-
MHz trap should tune so sharply
that it is difficult to withdraw the
alignment tool without causing a
noticeable change in the trap tun-
ing. Older model sets had a vari-
able resistor across the primary of
the IF transformer; in those sets
the resistor and the trap are adjusted
alternatively for a minimum 600-
Hz pattern. No other method can
assure such accurate trap adjust-
ments.
16. Restore the equipment for link
alignment, and check the band-
width and tilt. If it is not right,

(B)

Fig. 10 Two marker problems. A) The wide trace obtained if no low-pass filter is used
before the scope. B) The effect of excessive marker amplitude—the curve is ob-

scured and the bottom is pulled up.
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repeat steps 10, 11, 12, 13, 14
and 15. Turn the marker cal/
mod control to the off position.

NOTE: The link curve is the foun-

dation of the IF response and,

therefore, it should be as close to
perfect as possible. If both stagger-
tuned and overcoupled stages are
used in the IF (all RCA except
the 2-tube IF models have both),
each over-coupled stage should be
aligned or prealigned separately.

The link stage of the CTC38 is an

overcoupled stage, and has already

been adjusted. L205 and T205
comprise another overcoupled stage
in the CTC38,

17. Remove the solid-state mixer
pad from the tuner and attach
it to the base of Q205 (last IF);
keep the marker cable con-
nected, Remove the quad de-
tector probe and connect the
low-pass filter part of it to TP-
201 of the video detector, as
was done in the trap adjustment
steps. Sweep and marker ampli-
tudes should be at maximum
with the scope gain near maxi-
mum. Use IF sweep and the 44-
MHz marker.

18. Adjust both L205 and T205 for
maximum at 44 MHz. Fig. 13
shows a link-response curve
with maximum amplitude at 44
MHz and a notch for the 41.25-
MHz sound trap.

NOTE: Since in this case the stage

is not overcoupled enough to flatten

the top of the curve, this step could
be eliminated; however, you should
know how to check it.

19. Return the solid-state mixer pad
and marker cable to TP1 on the
tuner. Calibrate the scope and
set it on the 5-volt p-p scale. To
begin with, reduce the marker
about 15 dB, and reduce the
sweep until the scope shows 2



volts p-p. Set the marker to 45
MHz, and adjust the attenua-
tion switches for a small marker.

20. Adjust L203 to raise the marker
as high as possible without re-
gard to curve shape.

21. Set the marker for 42.75 and
adjust L204 to raise the marker
as high as possible. Reset the
gain of the scope and marker

PICTURE
45,75 MHz

attenuation, if needed.

22. Adjust L205 so that the 45.75-
and 42.17-MHz markers are the
same height above the base line.
Adjust T205 for minimum tilt
on the top of the curve.

NOTE: If the adjustments of L205

and T205 are changed very much,

it may be necessary to check the
41.25-MHz trap (L206).

Fig. 11 Link alignment curves obtained when T204 is adjusted too far in either di-

rection.

\
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Fig. 12 Adjust the 41.25-MHz and 47.25-MHz traps for minimum 600-Hz signal on
the base line with the marker generator set for their respective frequencies. A) The
trap is off frequency. B) The trap is adjusted correctly, and very little 600 Hz is
seen on the base line,

Fig. 13 Typical curve produced by tuned
circuits L205, T205 and L206 in the
last IF stage. Maximum gain should be
around 44 MHz, with a notch for the
41.25 trap. The marker on the curve is
45,75 MHz.

Fig. 14 Six markers, not just two, are required for accurate IF alignment. The three
markers on the color carrier side are the most critical.

23. Readjust L203, L204, L205
and T20S5 for the best loca-
tion of the 6 markers, as
shown in Fig. 14.

NOTE: The 45.75-MHz marker

should be as close as possible to the

50% level, while the 45.0-MHz

marker is not so critical since it

affects b-w video response (includ-
ing ringing) more than it does color.

The 42.67-MHz marker should

NEVER be on the flat top part of

the curve, while the 41.67-MHz

marker should be as high up the
curve as possible, although there is

little chance of raising it above 20% .

The 42.17-MHz color carrier

marker should be halfway between

42.67 and 41.67 MHz for best re-

sults. This color carrier side of the

response curve is vital for good color
quality; it should be straight be-
tween the 3 markers, or better yet,
exhibit a slight bow-in at the color
carrier (it should NEVER bow-out).

Stronger color is obtained by a

higher 42.17-MHz marker position

on the curve, but the other essen-
tials should not be sacrificed for this
one goal.

Chroma Alignment
NOTE: Presetting the chroma align-
ment is strongly recommended as a
means of cross-checking the IF re-
sponse, as outlined earlier in this
article.

24. Prepare the scope as detailed in
step 2. The marker generator is
not used in this step. Prepare
the sweep generator as shown in
Fig. 15, with the IF/video out-
put going to an RCA Model
WG295C video multimarker.
The output of the multimarker
is through the tube-type mixer-
grid pad.

NOTE: The first few times you do

this it would be helpful to check the

test equipment function without the
color TV chassis. Simply connect
the output of the sweep-multimark-
er-mixer pad through a video de-

tector probe. You should get a

curve similar to that of Fig. 16A.

Touching the contact associated with

each marker should make that

marker disappear from both sides
of the curve, since there are two

“mirror-view” curves, one on each

side of the zero beat. To eliminate

one curve, reduce the sweep width
to widen the curve, then adjust the

IF/video knob to move the curve

to the right, as shown in Fig. 16B.
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Now you are prepared to check the
chroma response.

25. Attach the sweep output
(through the multimarker and
tube-type mixer-grid pad) to pin
9 of V704A (2nd bandpass am-
plifier). Connect the scope
through a video detector probe
to the demodulator test point,
TP702. Set the color control to
midpoint (if this is not done,
T701 acts as a trap and makes
a notch in the curve).

Adjust the one core in T705
for a symmetrical curve on both

26.

sides of 3.58 MHz. See Fig.
17A.

Apply =5 volts bias to the Ist
bandpass amplifier via point
BG on the chroma board (4.1-
MHz side of the response curve
will be low otherwise). Move
the sweep pad to pin 2 of
V701B, and adjust both cores
of T701 to produce the curve
shown in Fig. 17B.

Connect the sweep pad to pin
2 of V202A (1st video ampli-
fier). Reduce the sweep ampli-
tude as required, then adjust

27.

28.

o =)
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Fig. 15 Prepare the sweep generator as shown here.

ZERQ BEAT!

(A)

'

(8)

Fig. 16 A) Video sweep with absorption markers has a reversed curve on each side
of zero beat. B) Adjust the sweep width and frequency to obtain a single curve.

(A)

(B)

L701 for maximum amplitude
at 4.1 MHz, as shown in Fig.
17C.

Change the mixer pad to the

marker generator output and

connect it to terminal “B” of

L212, the 4.5-MHz trap. Tumn

the cal/mod marker switch to

4.5 MHz, 600 Hz modulated.

Adjust L212 for minimum 600-

Hz pattern on the scope. Ad-

just the marker level and the

scope gain as required.

Video Sweep Modulation (VSM)

Alignment

NOTE: This checks the response
from the tuner mixer to the color
demodulators.
31. Prepare the equipment as
shown in Fig. 18. Feed the
output of the RF modulator
box through the solid-state
mixer pad to TP1 of the tuner.
Connect the video detector
probe and scope to TP201 of
the video detector and com-
pare the resultant curve to that
in Fig. 19. Some variation is
permissible, but the curve from
3.08 to 4.08 MHz should be
fairly smooth. Do Not adjust
anything, just LOOK at the
curve. The “grass” on the curve
is from the horizontal sweep
circuit and is the reason the
output and oscillator are to be
removed during alignment. This
grass becomes even more no-
ticeable further on in the VSM
alignment procedure.

33. Change the video detector probe
to TP702. Adjust L701 and
both cores of T701 (but as lit-
tle as possible) to obtain the
curve of Fig. 20A. If the best
curve you can produce is like
the one in Fig. 20B, the IF
alignment probably is not right.

NOTE: Nothing was mentioned

here about adjusting T705, because

29,

30.

32.

(©)

Fig. 17 Preset controls to obtain approximation of expected curves in chroma circuit. A) T705 only. B) T705 and T701. C) T705,

T701 and L701.

52

ELECTRONIC SERVICING/September, 1969



(i ——
7 WRI9A MARKER GENERATOR

.75 TUNING

NO
ATTENUATION O
+0 0 00 GCe o

i
| SPEAKER
l

RF RANGE

CAL/MOD &
LK)

WG3048
RF
MODULATOR

WG295C
VIDEO
MULTIMARKER

]

SOLID STATE
MIXER PAD

—==T0 TUNER TP1

| [ |

L] L]
A S e P
=t
7 te/viom BLANKING
o 3 WR69A orroé ON
SWEEP GENERATOR
1F/VIBEO ([P CHANNEL e
ATTEN . O—\[—2 WIDTH
o (]
RN 2 on®?
e My S RF OUT 0@
010 o—) ® °0"
o— 5
Ut NEG D) @ ADI wep RE SAWP

RS

A

l—-—’ TUNER GROUND

Fig. 18 For VSM overall alignment,
prepare the marker and sweep gene-
rators as shown.

Fig. 19 A typical VSM curve viewed at
the video detector of receiver. The
‘‘grass” is from the horizontal sweep.

(A)
Fig. 20 A) A good overall VSM curve from tuner to chroma demodulators. B) This
curve is not symmetrical, and 4.1-MHz marker is too far down the side.

(A) (B)

Fig. 21 The importance of the right mixer pad is shown here. A} Normal curve
when the receiver is aligned with the “solid-state” pad. B) The tilted curve pro-

duced when the “tube” mixer pad is substituted.

(8)

if it must be adjusted to obtain the
desired curve, it is likely that the
color locking and tint adjustments
cannot be offset enough to give good
skin color on all channels. The IF
alignment should be repeated if
L701 and T701 will not produce
the correct curve.

What If The Chassis
Does Not Align?

The first probability is that the
IF or chroma circuits need repairs.
Did any one stage fail to respond
normally when aligned? If so, check
it first. Refer to last month’s align-
ment article for suggestions about
using the alignment curve for trou-
bleshooting. Does the AGC bias ap-
plied to the base of Q206 match the
emitter voltage? If not, a problem
exists in the AGC stage.

Were the correct matching pads
and rectifier probes used? Fig. 21
shows the change in curve that re-
sults when the IF’s are aligned first
with the correct “solid-state” pad
and then with the “tube” pad. The
curves show that a receiver aligned
with the tube-type pad will have
a response curve on which the color
carrier side “droops”. The two
symptoms will be slightly weak color
and not enough 4.1-MHz on the
overall curve during VSM align-
ment.

Check for mistakes you may have
made in connecting the equipment.
Are the clips on the right Jug? Is
there a good connection? Any
switches or controls misadjusted on
a generator? If a clip will not hold
onto a lug, solder a small piece of
buss wire to the lug for the clip to
grip. Did a pad or probe slip and
fall across a terminal on which
there is a power-supply voltage,
thereby being destroyed?

If one of the curves is upside
down, it can be turned right side up
by using the polarity switch on the
scope. The diode polarity of the
probes described was chosen to pro-
duce a positive-going signal to match
the positive-going video detector of
the CTC38. If you use these probes
on an older model with a negative-
going video detector, the curves will
be upside down.

Next
Future installments of this series
will provide detailed, step-by-step
procedures for aligning other popu-
lar color chassis using other makes
of test equipment. A
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WORLD’S LARGEST SELLING

Hand Size

V-0-M’s

T

HAND SIZE V-O-M WITH PROVISION FOR
ATTACHING AC CLAMP-ON AMMETER.

20,000 OHMS PER VOLT DC SENSITIVITY;
2 5,000 AC.

ONE SELECTOR SWITCH MINIMIZES CHANCE
3 OF INCORRECT SETTINGS AND BURNOUTS.

SELF-SHIELDED Bar-Ring instrument; permits checking in
strong magnetic fields. FITTING INTERCHANGEABLE test
prod tip into top of tester makes it the common probe,
thereby freeing one hand. UNBREAKABLE plastic meter
window. BANANA-TYPE JACKS—positive connection and
long life.

Mode! 310—$44.00 Mode! 310-C—$56.00

Model 369 Leather Case—$4.20

310-C PLUS FEATURES

. Hand size V-0O-M with provision forattaching AC Clamp-on Ammeter.
2. 15,000 OHMS per volt AC sensitivity; (20,000 DC same as 310).

3. Single fully enclosed Lever Range Switch, plus DC Polarity
Reversing.

-

MODELS 100 AND 100-C
Comprehensive test sets. Model 100 includes: Model 310
V.0.M., Model 10 Clamp-on Ammeter Adapter; Model 101
Line Separator; Mode! 379 Leather Case; Model 311 leads.

($83.20 Value Separate Unit Purchase Price.)
e MODEL 100—U.S.A. User Net .. .$78.00
i MODEL 100-C—Same as above, but with
Mode! 310-C. Net ............ $88.00

ALL PRICES ARE SUGGESTED U.S.A. USER NET, SUBJECT TO CHANGE
THE TRIPLETT ELECTRICAL INSTRUMENT CO0., BLUFFTON, OHIO

Circle 25 on literature card

54 ELECTRONIC SERVICING/September, 1969

QTM

photofactulelin

PHoToFACT BULLETIN lists new PHOTOFACT coverage
issued during the last month for new TV chassis. This
is another way ELEcTRONIC SERVICING brings you the
very latest facts you need to keep fully informed be-
tween regular issues of PHoTOFACT Index Supplements
issued in March, June, and September. PHOTOFACT
folders are available through your local parts distrib-
utor.

ADMIRAL

Chassis 4H12, 4H1270-2,

4H1273-1/-4/-8/-9, 14H1279-1,

14H1282-1 .............. 1049-1

Remote Control Receiver

11A9N, Transmitter

S3T6AN ................. 1049-1-A
DUMONT

Chassis 120894A, 120895A,

120899A ... ... ........ .. 1050-1

Remote Receiver 471665,

Transmitter 471664 . ... ... 1050-1-A
MAGNAVOX

Chassis T937-03-AA,

T937-04-AA . ............ 1049-2
PENNCREST

2897-48,2898-46 ... ....... 1053-1
PHILCO-FORD

Chassis 19121 ... ...... ... 1052-1
RCA

Chassis KCS174D/E/F .. .1050-2

SEARS SILVERTONE
Chassis 528.71270/271/272/

273/274 .. ... 1051-1
SHARP

TF-48P ... ............. 1052-2
SYLVANIA

Chassis D05-14, D05-15 . . .1051-2
TRUETONE

MIC3912A-86 (2DC3912).1050-3

WARDS AIRLINE
GEN-12249A (63-12249)..1052-3

ZENITH
Chassis 137212, 13Z12S. . ... 1053-2

PRODUCTION CHANGE BULLETIN

MAGNAVOX (Color TV)
Chassis T924-01-BA/-03-BA/
-04-BA/-05-BA, T924-06-
AA/-CA thru T924-09-AA/-
CA, T924-10-AA ......... 1053-3

MOTOROLA (B/W TV)
Chassis CTS-/NCTS-597,
18TS-/HISTS-597 ........ 1053-3

RCA
Chassis CTC36XR ........ 1051-3



Inthe Age
of Solid State,
Ungar
outguns the
heavyweights.

WEIGHS LESS THAN FIVE OUNCES!

Say good-bye to old ‘'solder gun cramp.”
Enter Ungar’s all-new under-five-ounces Solid
State Solder Gun. Exit a couple of pounds of
transformer. And you'll welcome these other Ungar
advancements:

m Exclusive “electrically isolated' tip for damage-free
soldering of IC's and FET's.

m Dual-heat selector switch —just a flip of the thumb for
500° or 900°F. tip temperature range.

m Three different thread-on micro-tips —no need to remove
or replace heat cartridge when changing tip.

m All parts replaceable separately.

If you're ready for the lightest, easiest-to-use solder gun on
the market, order the new Ungar #6760 Solid State Solder Gun
now from your nearest Ungar dealer or distributor. Or write us

direct for complete information. 5 \
U Division of Eldon Industries, Inc., Dept. B-1
ngar® Compton, California 90220

Circle 26 on literature card
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iroubleshooler

Repeated Failure of Audio Output Transistor

I have repaired the same fault on a 7-transistor
Ranger Auto Radio (Model RR29PB) three times. It
uses a push-pull audio output circuit. The same audio
output transistor either opens or shorts between the
emitter and collector. Also, the emitter resistor burns
up. Can you tell me what is causing these same two
components to fail?

Bernard Grupe
Barrington, Illinois

The 2-ohm emitter resistor burns up because of ex-
cessive transistor current and is unlikely to be the pri-
mary cause of the problem.

An open transistor could be just a defective replace-
ment if the resistor did not burn up that time. After
an overload of any kind, it is common for a transistor
to have an emitter-collector short. This can be the
cause of the failure, or it can be the result of another
defect.

I would suggest that the transistors might have too
much forward bias: this would make them run too hot
and be susceptible to a thermal run-away. The for-
ward bias should be just as low as possible without
objectionable audio distortion; the old rule of +10%
is not strict enough for bias on transistors. Answering

Bright NEW

Light...

Introducing TN
the 2nd generation of ;

HIGH INTENSITY o T
LAMPS featuring e=mp

® BETTER LIGHT

e SMARTER LINES The BIG NEWS in lighting this

season is SWING-O-LITE's TWO new

e LOWER lines of High intensity lamps. ..
COST without transformers, without
( dead-weight, without hum. But

WITH features that make these

tamps the outstanding choices for

Series 900 . use wherever superior lighting is

All-Angle 4 needed: in offices, homes, schools,
Mobile o7 & plants. SWING-O-LITE's “second

generation’ lamps give over 2V,

times the light area of ordina high intensity units.

o Cool-aid shade with bright reflecting surface

o Light-weight (only 212 to 4 Ibs.)

o Use standard 40511 bulb for 500 hours of glare-
free illumination

o Full 24 arm length extension

o Available in smart fashion shades: Red, Black,
Brush Silver, Gold, Blue Satin

o Bases die-cast, finished in Chrome or Black Vinyl

o Made in America, all parts UL-approved

Samples, prices, details available from Dept. PF-99

13 E. Moonachie Road, Hackensack, N. J. 07601+ (201) 342-5887
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the following questions should help you isolate the
trouble: Could R25, R24 or the heat-compensation
diode across R24 be off tolerance? Is there any possi-
bility that the 12-volt supply might occasionally be too

@
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high? Perhaps the voltage regulator on the car is de-
fective. Or does the customer run the radio at full
volume? I suggest that both output transistors be re-
placed at the same time, even if only one is bad.

6LQ6/6JE6 Interchangeability
I was very interested in the letter from Bernard H.

Serota (Feb. °69) concerning the 6LQ6/6JE6C tube.
I have also had the same results, and the only cure
was to use a straight 6JE6 tube. RCA should check
further, as it will not work.

Horace H. Cox

Central Falls, R.I

Since I worked for the RCA Distributing Corpora-
tion for many years as service manager, including the
big problem period when the 6JE6’s were averaging
30 days of use before failure, I was more than a little
surprised at the report from you and Mr. Serota. None
of the hundreds of Kansas and Missouri technicians
that I know ever mentioned this problem to me. I
have personally used dozens of 6LQ6 tubes as re-
placements, with no more than average subsequent
failures.

To check my own experience, I called the local
RCA Service Company branch, since they replace
dozens of such tubes every day. Their service manager
said they use the 6LQ6 in preference to the 6]E6 with
no particular problems. According to the information
RCA gave us, the 6LQ6 is only a more rugged 6JES.
40 seconds of operation without drive is supposed to
weaken the tube no more than a 6]JE6 is weakened
after only 10 seconds of operation without drive.

Most of my experience has been with new RCA
tubes installed in nearly-new RCA color TV’s, so there
may be some special conditions I am not aware of.
What brands of tubes and receivers were the ones you
had the bad results with?

If you or any other readers could offer any infor-
mation to help solve this mystery, it would be greatly
appreciated. A
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Servicing the Solid-State Chas-
sis: Homer L. Davidson, TAB
Books, Blue Ridge Summit,
Pa., 1969; 256 pages, 578" x
858", hardbound, $7.95; pa-
perbound, $4.95.

This illustrated manual cov-
ers the repair and maintenance
of consumer-type solid-state
equipment—transistor TV, ra-
dios, multiband receivers, auto
radio and tape players, port-
able phonos, stereo phono-
graphs and amplifiers and
home-type tape recorders.

Chapter 1 reviews the bas-
ics of isolating a defective tran-
sistor, with detailed instruc-
tions for removing and replac-
ing transistors. Chapter 2 cov-
ers transistor TV and Chapter
3 covers portable transistor ra-
dio.

Chapter 4, 5 and 6 deal
with AC and DC, AM-FM
and multiband receivers, while
Chapter 7 examines auto radio
repair, with time-saving tips
included. Chapter 8 covers au-
dio tape players. Both simple
and more elaborate stereo
players and amplifiers are re-
viewed in Chapters 9 and 10,
along with hi-fi amplifiers and
IC units.

Chapter 11 deals with tape
recorders and Chapter 12 cov-
ers printed-circuit servicing—
how to repair broken boards,
signal-tracing tips, locating
breaks and intermittents, sol-
dering, component replace-
ment and general troubleshoot-
ing. A

“First, let’s test out that little ole picture tube.”

THE FIRST REALLY COMPLETE

VERTICAL  10PYl

y . . .
PROFESSIONAL WiDL BAND
OSCILLOSCOPE 7 VECTORSE _(!’
ittt
n o

e WORIZONTAL FREDUENCY

SENCO-QE
PS5 148> =

Q osicowmic RO

NEW OSCILLOSCOPE/VECTORSCOPE

With just the flip of a switch

NOW YOU CAN SERVICE
COLOR BOTH WAYS

Vector Pattern (as recom-
mended by Zenith, etc.)

Conventional “'S" Pattern
(as recommended by RCA,
Admiral, etc.)

A truly remarkable service scope; complete for every servicing test recom-
mended by any and all TV manufacturers. For the very first time, here is a
scope sensitive enough to view the IF tuner output but with adequate high
voltage protection to view the plate of the horizontal output tube directly.
Leave the rear view switches in their normal position and you can use the
PS 148 to service color TV from chroma take off to the tri-color tube follow-
ing the standard RCA “S” pattern approach. Flip the VECTOR switch on the
rear and you have converted to a standard vectorscope . . . and for only
$20.00 more than the Sencore scope without vectors. Compare these speci-
fications and you will be convinced that the PS 148 is the most complete,
versatile scope on the market today.

Direct Peak to Peak Voltage Measurements. Read the peak to peak waveform voltage
directly from the vertical input controls. Faster and easier than a VTVM and extremely
accurate.

wide Band. Vertical amplifier frequency response is flat from 10HZ to 5.2MHZ = 1DB.

High Sensitivity. Vertical amplifier sensitivity of .017 volts PS 148

RMS per one inch deflection. Ultra sensitive for transistor ‘ 0
——

servicing and for viewing signals directly off a TV tuner.

Direct and Lo-Cap Probe on one cable for maximum ver-
satility. The Lo-Cap probe can handle high voltage signals
up to 6000 volts peak to peak.

Extended Horizontal Sweep Frequencies. Horizontal sweep
ranges from SHZ all the way to 500 KHZ in five overlapping
steps; allows you to look at higher frequency waveforms.
Sync is so positive you would think it has triggered sweep.
Exclusive Vectorscope Features. Flick one switch at the
rear of the PS 148 and you have an easy to use vectorscope.
This new vector pattern greatly simplifies chroma trouble
shooting and bandpass alignment.

Minimum Circuit Loading on Vectors. Prevents distorted
vector patterns due to lead capacity loading by having
vectorscope connections on rear of PS 148.

Special Vectorgraph Screen. Shows exact degree of chroma
demodulation.

Provisions for intensity modulation and direct connections
to CRT deflection plates on rear for forming lissajous pat-
terns, etc. Just a flick of two switches; no need to discon- )
nect leads or make special connections. ]

SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

P

426 SOUTH WESTGATE DRIVE, ADD{SON. ILLINOIS 60101
Circle 28 on literature card
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FOR IMMEDIATE ACTION! g
6 MARKING PENS FREE §

when you buy 3
specially priced

Poins P
“Color-Brite

Briteners

Set of 6 broad-line  c_501 + C-511 + C-511

felt-tipped markers for for for
1 Blue 1 Red round rectangular rectangular
1 Green 3 Black tubes tubes tubes
$5.85 + $585 + $5.85 =$1755

Thousands of uses
in Now specially priced at $15.75
SHOP AND HOME You save $1.80, get the free pen set, and make 3 customers
VERY HAPPY by prolonging the life of their expensive color
Sets like this sell for  picture tube.
$2.95 at office HURRY—HURRY—HURRY—SUPPLIES LIMITED
supply counters SEE YOUR DISTRIBUTOR NOW

® Division of Chamberlain Manufacturing Corporation
%{B“m 5740 North Tripp Avenue e Chicago, Illinois 60646
Phone: (312) 539-7171

Circle 29 on literature card

7°% TUNER REPAIR

New and Old Customers. This ad must accompany tuner for This Special
"One" tuner price reduction. (Combo's) $14.50. We still offer 24 hr. ser-
vice, a necessity.

Mid-State is as close as your nearest
post-office or United Parcel Service
outlet. All units tracked and aligned to
factory spec’s, with crystal controlled
equipment. Ninety day warranty. Muti-
lated or damaged tuners may take
slightly longer if major parts are not
in stock. Send complete with model
and serial numbers and all damaged
parts.

UHF VHF COLOR Put your confidence in Mid-State to
take care of your tuner problems. “Re-
member” there is only one “Mid-State
Tuner Service.”

COMBO'S —$17.50 MID-STATE
Major Parts, Tubes, Transistors TUNER SERVICE

charged at Net Price D-9
N ! 1504 So. College, Box 1141
Distributors-Wholesalers ;
¢ : Bloomington, ind. 47401
Write for Price Sheet Tel: (812) 336-6003

Circle 30 on literature card
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productrepom

for further information on any
of the following items, circle the
associated number on the
reader service card.

Captive Nut and Stud Kit

Precision Metal Products Com-
pany has announced the availability
of a new kit containing a series of
Pressert captive nuts and studs
which mount in brass, aluminum,
and mild steel chassis or panels up
to 5/16" thick. No special tool is
required; Presserts can be installed
in drilled or punched holes with an
arbor press. Material displaced by
the head cold flows into the Pres-
sert’s channel to form a lock that is
designed to withstand hundreds of
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pounds of push-pull pressure. The
hex design of the head secures the
Pressert against torque.

Presserts are made of 303 stain-
less steel that provides long life in
applications requiring repeated fas-
tenings without burring, cross-
threading or stripping, according to
the manufacturer.

The Pressert Design Kit contains
305 individual pieces, including
flush- and extension-type nuts and
a selection of studs. Kit parts are
designed for 1/16” thick panels,
but may be used in thicker mate-
rials. Threads included are 4-40,
6-32 and 8-32. Cost of the kit is
$15.95.

Circle 56 on literature card

Wireless Switching System

A wireless control switching sys-
tem has been introduced by Work-
man Electronic Products. Called



“REMO”, Model No. SW-24 con-
sists of a transmitter and a receiver,
which will operate the on/off con-
trol of a television, stereo, tape re-
corder or any other home electrical
appliance with a demand of up to
300 watts.

Operation of the equipment is
dependent on the transmission of an
inaudible, high-frequency signal
which, when sensed by the receiver
unit, closes the circuit of the AC
receptacle and provides current to
the device being used.

No installation is required. The
TV or other appliance is plugged
into the receiver, and the receiver
is plugged into the house AC out-
let. The transmitter is then plugged
into a convenient AC outlet any-
where in the house, as long as it is
on the same line as the receiver. By
switching the transmitter control,
the appliance can be turned on or
off.

The price for the complete set,
including receiver and transmitter, is
$14.95.

Circle 57 on literature card

Commercial Loudspeaker

L)
-
- S

The Jensen 5 Y4-inch Model FX-
52 super-low resonance FLEX-
AIR® commercial sound loud-
speaker uses grille screens with a
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STEREO

iy

XNGENERATOR~

with Composite Output

and 100MHz FM Multiplex Output

The versatile SMG1 generates a high quality stereo signal in
accordance with FCC standards for stereophonic broadcasting.
Incorporation of the 100MHz output, frequency modulated by the
composite signal, eliminates the need for separate RF signal gen-
erators in most applications. Thus the SMG1 serves as either a
complete stereo modulator or a multiplex FM station at your finger-
tips — for development, production test and checking of stereo
receivers, adapters and systems.

Modulation is provided by the internal oscillator with a choice of
80Hz, 1kHz or 5kHz — or by an external oscillator or complete
stereo-program source. The 19kHz pilot signal may be switched
in or out as required.

SPECIAL FEATURES

e Fully transistorized and self contained
e Both composite and RF outputs
e Pushbutton operation — quick and positive
e Modulation Operational Modes
Internal: R=L, R=—L, R ONLY, L ONLY
External: R=L, R=—L, R+L, Stereo Program
e Meter, Calibrated in % deviation, monitors composite
and 19kHz pilot signals
e Standard 50 or 75 u sec. pre-emphasis — switchable
in or out

Price: $1075 — Want all the facts? Write for booklet today!

THE LONDON COMPANY

811 SHARON DRIVE « WESTLAKE, OHIO 44145
RADIOMETER @
COPENHAGENLNA

In Canada: Bach-Simpson Ltd.

Circle 31 on literature card
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NEED CRYSTALS?

48 HR.

We can supply
crystals from 2KHz to 80MHz in
many types of holders.

SPECIALS

Color TV crystal (3578, 545KHZ) wire

leads ................ $1.60; 4 for $5.00
lOOKHZ frequencv standard crystal

(HCI3/U) ... o $4.50
1000KHz frequency standard (HC6/U)..$3.50
Any CB crystal, transmit or receive ...$2.25
Any amateur band crystal (except 80

meters) .............. $1,50; 4 for $5.00
Any marine frequency (HC6/U) ........ $2 85
80 meter crystals in FT243 holders ...$2.50

We have in stock over six million crystals which
include types CRIA/AR, FT1243, FT241, MC7,
FT249, HC6/U, HC13/U, HC25/U, HC18/U, efc.
Send 10¢ for our 1970 catalog with oscillator
circuits, listing thousands of frequencies in
stock for immediate delivery. (Add 10¢ per
crystal to above prices for shipment 1st class
mail, 15¢ each for air mail).

Special Quantity Prices to
Jobbers and Dealers
ORDER DIRECT with check
or money order to:

2400 Crystal Drive
Fort Myers, Florida 33901

Circle 32 on literature card

WORKMAN

BOX 3828 SARASOTVA, FLA. 13578
TELEPHONE:  Ares Code 813

PRODUCTS, INC.
955 - 4242

MANUFACTURES A
COMPLETE LINE OF

Ela 1162 6830
MODEL F44 2.5 AMP
CARRY CURRENT

Model NumberleA].S to FA7

FREE

FREE VEST POCKET
CROSS REFERENCE

ASK FOR BOOKLET # X53

BUTTON
EXTENSION

RECOGNIZED UNDER THE
COMPONENT PROGRAM OF

Unoerwriters' Lasoratories,inc

Circle 33 on literature card

diameter as small as 6 inches for
distributed sound systems where ex-
tremely small baffles are desired.

The FX-52 also features a re-
movable universal bracket, permit-
ting end-transformer mounting for
shallow spaces or back-transformer
mounting for deep spaces with
small diameters. According to the
manufacturer, the speaker is com-
pletely weatherproof and can be
used for indoor or exposed outdoor
applications with a plastic dia-
phragm and a specially-protected
moving system. In addition to super-
low resonance, high sensitivity re-
sults from a large Syntox-6® mag-
netic structure.

The Jensen model FX-52, with
8-ohm voice coil, is also available
with optional pre-integrated, con-
tant-voltage transformers for 70-volt
line or 25-volt line circuits. The
FX-52 is priced at $24.95.

Circle 58 on literature card

Solder Designed for TV
Servicemen
Multicore Sales Corporation has
introduced the Ersin Multicore Scr-

-CORE
SOLDER

ERSIN FLUX

WQORLD'S FINEST SOLDER

viceman’s Pak, especially designed
for use by radio and television and
bench technicians.

The Serviceman’s Pak contains
40 feet of Ersin’s 5-core solder in
a flame-proof, reel-type dispenser
which fits into any tool kit, tube
caddy or pocket. The solder is the
standard tin/alloy 60/40, with a
diameter of 19 SWG (.040").

Price is $1.00.

Circle 59 on literature card

Avutomatic Extractor
Ungar, Division of Eldon Indus-
tries, announces an automatic ex-
tractor, Model No. 6982, designed

60 ELECTRONIC SERVICING/September, 1969

to facilitate removal of dual in-line
integrated circuits. The package is
released at the precise moment of
solder melt to prevent heat damage
to components, circuits and boards.
A spring-loaded positive lock frees
and protects the operators hands
during desoldering. The unit price is
$1.77 (quantities 1-9).

Circle 60 on literature card

PRODUCTS
FOR

UNIVERSAL

INVERTERS

A.C. Household Electricity
Anywhere . . . in your own
car, boat or plane!
- Tape Recorders « TV Sets
- Dictating Machines « Ra-
dios « Public Address Sys-
tems « Electric Shavers « Record Players - Food Mixers
+ and Emergency Lighting. NET
12U-RHG (12 V.) 175-200 W, Sh. Wt. 27 Ibs. 79.66
28U-RHG (28 V.) 150-175 W. Sh, Wt. 27 Ibs. 96. 66

@ “A” Battery
EI.IMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!

Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines.
MAY ALSO BE USED AS A BATYERY CHARGER
MODCL 610C-ELIF . . . 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping welgh( 22 Ibs.

USER NET PRICE . . . . . . .. ... .. $5982

AUTO RADIO and
COMMUNICATION

LONGER-LIFE
*‘The Best by Test!*'’ 7

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR OR
WRITE FACTORY FOR LITERATURE & DEALER PRICES

ATR ELECTRONICS, INC.

Quality Products Since 1931
@ $t, Paul, Minnesota 55101 =~L.S.A,

Circle 34 on literature card




Instant Soldering Iron

A slim, 3-oz. instant heat pencil
iron that reportedly will do the
work of much heavier pistol-type
guns is being produced by Wall
Manufacturing Company as its
Model IDL.

The break-through in design
came by using a dual heat element
controlled by a thermal time-delay
relay, making unnecessary a trans-

former that adds weight and bulk.

According to the manufacturer,
a high-wattage element activated by
a switch on the handle brings the
tip temperature up to operating heat
in seconds. The time-delay relay
then cuts in a lower-wattage element
that maintains the proper soldering
heat, with no danger of overheat-
ing. The iron continues at the lower
wattage until a higher heat is re-
quired, then the relay cuts in again
for as long as needed. Initial input
is 180 watts, and the iron normally
operates at 40 watts. Heating ele-
ments may be quickly changed with-
out tools.

The IDL’s handle is molded of a
polycarbonate, lightweight, unbreak-
able blue plastic. Iron-plated or reg-
ular ¥8-inch plug-in tips are inserted
by loosening one set screw. Since
any tip shape may be used and

GAN YOU BE SURE

Golor CRT
is really bad?

Are you about to give away $25.00 worth of free labor? Are you
sure enough to go through dismantling the complete color CRT
assembly, reinstallation, purity and convergence to find that
the color CRT wasn’t really bad — or that you couldn’t get
credit from your distributor? Is this good business? With up to
a 3-year warranty you could get hurt without a proper test.

¥

The CR143 Champion has become the standard of
the electronics industry. It checks them all, large or
small, black or white. Color CRTs are tested just like
they are in the CRT factory; one gun is automatically
compared against the others. This factor has been
proclaimed by all CRT manufacturers as most important
— and credit is often issued on that basis. Only the
CR143 Champion has three G2 controls just like in
the color set and therefore is the only tester that can
compare the color guns automatically. Many CRT
manufacturers use the Champion in their own Onl

plants. Why waste the day? Go all the way L
with the industry standard. You can be sure. $119.50

;@g SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
= 3 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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RC144 HANDY “36" —

Has the 36 most often used

components for substitution: gives

you 24 Ya-watt and 1-watt resistors

from 10 ohms to 5.6 megohms;

10 capacitors from 100 mfd to

0.5 mfd at 600 volis; and 2 -

electrolytics at 10 mfd and 40 mfd at 450 volts DC.
only $17.95

RC145 HANDY “53"” — provides

same resistors and capacitors

as in Handy “36"” above plus a full

range of electrolytics from 2 mfd

to 250 mfd at 450 volts DC; for use

singly or as duals for direct, fast

substitution. Exclusive current surge

protector to protect both circuit and operator.
All for only $34.95

RC146 HANDY 75" —

top-of-the-line unit provides 75

frequently used values for fast,

on-the-spot substitution: 12 1-watt

resistors from 10 to 5.6k ohms;

12 '2-watt resistors from 10k to

5.6 megohms; 10 600-volt

capacitors from 100 mmfd to 0.5

mfd; 10 electrolytics used singly

or as duals to form up to 25

different values, 2 mfd to 250 mfd

at 450 volts DC; exclusive

electrolytic surge protector circuit;

power resistors of 20 watts

from 2.5 to 15,000 ohms; universal

0.5 amp silicon and selenium rectifier.
Deluxe buy, only $49.95

when
you're busy
‘as a
Beaver

GET HELP FROM SENCORE
SUBSTITUTION UNITS

Your time is way too valuable to waste it hunting up
parts for substitution testing, wiring them in, unsolder-
ing, and putting them away all messed up!

Save that time! — with a Sencore substitution unit. You
can buy one complete for less than the cost of the
parts alone.

See your Sencore distributor today

T SENCORE

*ﬁ‘ NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
Circle 36 on literature card
62 ELECTRONIC SERVICING/September, 1949

changed easily, the tip can be
matched to the job.

Sufficient heat is provided by the
IDL for use on miniature circuits
or heavier jobs.

The price is $12.98.

Circle 61 on literature card

Special Crystal Pack
Shepherd Industries is now skin
packing inter-station transmit and

jnter-station

Crystal Pack
for the

e

SPECIAL!

receive crystals for Regency 500,
Messenger III, Pace 200, Pearce
Simpson and Cobra units, and many
others. The crystals, for channels 9,
10, 12, 13, 14 and 23 have the
standard lifetime guarantee. Each
pack costs $18.95.

Circle 62 on literature card

Transistor Transformers and
Reactors

Essex International, Inc., Con-
trols Division, makes available the
Stancor Pico Series of light-weight,
miniature transformers and reactors
for transistor circuits. The 242
basic units contain 900 configura-
tions, range in size from a .215-inch
cube to 1 3/16 inches and offer a
wide-range frequency response. The
units are priced from $7.00 to
$12.00

Circle 63 on literature card

ELECTRONIC SERVICING . . .
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devoted 100% to the
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industry . ..



SOLVE YOUR TV REPAIR

] I Lectrotech, Inc. ................ 4
PROBLEMS WITH Littelfuse, Inc. ............ Cover 4
The London Co. ................ 59
TV T E C H A I D =] Mercury Electronics Corp. ...... 38
A monthly TV publication of acma}){;{ l]l]‘] @m Mid-State Tuner Service ........ 58
pairs, and troubles encountered in s s s .
business. The information will be gathered National Radio Institute ....... 42
e ey W (i Perma-Power Co. .............. 58
TV TECH A“)T “'i,”(;{;rfsé“‘sﬁ('io‘f’m‘é’ ATR Electronics Inc. ........... 60 Precision Tuner Service ....... 22-23
DIFFERENT TR S 1 1 .
CASES EACH MONTH. Bach manufac. Accur?te Instrument Co. ....... 7 Quietrole Company ............ 38
turer will have its own page American Telephone & .
. : Telegraph Co 13 RCA Electronic Components.Cover 3
Each symptom will have a clearly grap I R RCA Sale Cover 2
marked schematic of the particular faulty B & K Mf Co.. Di of S .. R
stage, The faulty components, and correc- g. ) V. RMS Electromcs, Inc. ........... 63
tions wi]lkbe listed to aid in repair. No . Dgnasgan /(é%rp. A eme Ja 1 Rohn Mfg. Company ............ 36
EACER] Welskso orden Inc. emica iv.-
It will contain current m°de‘§- older Krylon :..gse..mmansnesase. ame 15 Howard W. Sams & Co., Inc. ... 39
models, circuit changes and modifications .
on various models as they occur, Bussr_nann Mfg. Div., McGraw- 3 Sencoreo IEfte' Inc ~~~~~~~ 1,51, 61, 6%
The days of “"Trial and Substitution’ are Edison Co. .................. wing- 5 ] 'I' gr of
over, CRC Chemicals 8 Sylvania lectrlc roducts, Inc..
Time means money. Don't forget those f§ | —  —~ — —TTTT oo o Systomatlon Inc, . ex! Vo Weias Bk 29
valuable profits. Electro-Voice, Inc. .............
ONE repair is worth more than four ’_ TV Tecb Aid .. ... ..o 63
times the investment. Game Industries, Inc. .......... 8 Tektronix, Inc. ................. g
Each monthly issue will contain a series TeleMatic Div. UX.L. Corp. ....
of timely sheets and the cost to you 1s | | Heath Company ................ 43 The Triplett Electrical Inst. Co. . 54
e e e Injecterall Electronics Corp. .... 16 Tuner Service COrp. ........... 5
————————————————— International Correspondence . .
| v tECH AID SChOOIS .+ oo e, 9 UNGAR/Div. of Eldon Industries 55

| r.o. BOX 603
KINGS PARK, L. L.
NEW YORK 11754

I ENCLOSED IS A CHECK OR MO, FOR
$7.95 PLEASE SEND 12 ISSUE OF TV

Jan Crystals ................... 60 Workman Electronic

................ 60
Lakeside Industries ............ 63 Ereducisaine
Leader Instruments Corp. ...... 64 Zenith Sales Co. ..... - e, 6
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|
P — RMS BEST PERFORMING
| eoars —— UHF CONVERTERS
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. W o

REBUILD
YOUR OWN

PICTURE TUBES"

? RMS SOLID-STATE TWO TRANSISTOR DELUXE
o e 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.

Modei CR-300..... ... .. B, B e— . 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

With Lakeside Industries precision equip-
ment, you can rebuild any picture tube!

EASY TO OPERATE!

Requires only 4x8 ft. of space.
Your cost to rebuild black and white—

$1.50 Gold inserts. #CR-2TW. List $27.95
Your cost to rebuild Color—$5.80
For complete details, mail coupon. 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
| Lokeside Industries
I 5234 N. Clark St.
Chicago. IlI. 60640
Phone: 312-465-2881
[] Free demonstration appointment

|
|
|
: "] Send me more information | Write for FREE information on these and other
o R | RMS
l‘ RDOTESS ... eitte it e, I ElEcrna”lcs, I”c-
I‘ .
I
'

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

ANTENNA SYSTEMS
100. Garrett Electronics and

Cable Co.—A revised 36-
page catalog that lists nine
major wire product groups
and related products is now
available. The nine categor-
ies are: military hook-up
wire; aircraft wire; coax-
ial cable; control and in-
strumentation cable; power
and service cable; audio ca-

101.

ble; heavy industrial cable;
and shielded and braided
wire and cable.

JFD Electronics Corpora-
tion—has introduced a new
guide to master antenna
TV (MATV) system prod-
ucts. Included in the new
16-page publication are an-
tennas, preamplifiers, am-
plifiers, AGC units, filters,
mixers, tapoffs, matching
transformers, splitters, FM
converters, traps, coaxial
cable, connectors and ter-
minators.

COMPONENTS

102. Amphenol—announces four

fully illustrated bulletins,

You
never saw

a scop

e

like this for
twice $229.

Leader’s five-inch LBO-53B
has a bandwidth running
from DC to 10MHz. (About
twice the bandwidth of any
other scope in the same
price range.)

Its sensitivity rating is
10 mv/cm or better.
(About half-again the
sensitivity of any other
scope in the same price e
range.)

It has FET vertical and
horizontal inputs, directly
coupled with push-pull
amplifiers for no-distortion
display. (You won't find
that on any other scope

l®

LT
" -

for the money.)
It's the perfect test
companion for Leader’s

-1 LCG-388 colorbar gener-
° @

@  instantyouturniton.

ator. The only one that's
perfectly stable, the

The LBO-53B: only

'9 $229, and now you know

LBO-838 OSCILLOSCOPE

e et

what we mean about never
seeing a scope like it for
twice the price.

At your distributor’s,
along with the LCG-388
and other Leader test in-
struments. For the distrib-
utor nearest you, just
drop a line or call.

Seeing is believing.

LEADER INSTRUMENTS CORP.
24-20 Jackson Avenue, Long Island City, N.Y. 11101 (212) 729-7411

Circle 40 on literature card
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103.

each on a line of Amphe-
nol’s sockets. Bulletin PB-
001 covers the 77 Series
SCR socket; Bulletin PB-
002 describes tube and re-
lay sockets designed for
solderless wrap applica-
tions; the 78 Series minia-
ture sockets are covered in
PB-003; and Bulletin PB-
004 describes Amphenol’s
standard tube and relay
sockets with printed-circuit
board terminations.
Cornell-Dubilier—has is-
sued a new 12-page bro-
chure containing informa-
tion on all the units in-
cluded in their new Re-
Place (TM) capacitor re-
placement center. The Wide
Range Miniature Electroly-
tics, Dipped Paper Mylar*,
Ceramic Disc, Dipped Mica,
Wax Filled capacitors,
Wide Range twist prong
and Wide Range tubular
lines are covered.

TECHNICAL PUBLICATIONS

104.

TEST
105.

Howard W. Sams—Litera-
ture describes popular and
informative publications on
radio and TV servicing,
communication, audio, hi-fi
and industrial electronics,
including 1969 catalog of
technical books on every
phase of electronics.*

EQUIPMENT

Bird Electronic Corp. — 4-
page short-form catalog
SF-69 lists coaxial load re-
sistors, absorption wattme-
ters and directional watt-
meters stocked by Bird. Re-
lated accessories are also
listed.

TOOLS

106.

107.

Vaco — 24-page illustrated
catalog SD-76 describes
tools for industry, produc-
tion and assembly line,
maintenance and service or
home workshop use.
Xcelite — 4-page catalog
No. 166 Supplement con-
tains descriptions and spe-
cifications of tools added
to the Xcelite line since
publication of the latest
general catalog.

*Check ‘“Index to Advertisers”
for additional information. A



COMING YOUR WAY FOR C’HRISTMAS 69 RCA'S

* 17 wondrous toys (only a few shown here) to

light up the eyes of children of all ages!

* available with purchases of RCA Entertain-
ment Receiving Tubes and Picture Tubes from

your local participating RCA Tube Distributor.

A. HUFFY BOY'S BICYCLE "DRAG-
STER 11I'"—TC-2044—3 speeds

B. ATLAS N-GAUGE READY-TO-
RUN TRAIN SET—TC-69364 —
complete

C. PLUSH DOG—TC-2262—cute-as-
a-button beagle type

D. ATLAS ROAD RACING-SET—
TC-1202—complete with power
supply

E. PARKER "QUBIC GAME—TC-400
—3-dimensional Tic-Tac-Toe

F. COLLECTOR'S SET
AMERICAN SPACE PROGRAM BY
REVELL—TC-1839 —3 ready-to-
assemble models

G. HORSMAN “BABY BUTTERCUP”
DOLL—TC-5301—drinks and wets

H. MIGHTY-TONKA DUMP TRUCK—
TC-3900—a kid can ride it

|. HORSMAN “"BABY TWEAKS''—

See your participating RCA Tube Distributor for details TC-2570—18" tall, she "c00s ™

RCA Electronic Components, Harrison, N.J. 07029 “cn
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3 EXACT REPLACEMENT TV DUAL CIRCUIT BREAKERS

1 COLOR TV AUTOMATIC DEGAUSSING SWITCH

BUBBLE PACKED FOR YOUR CONVENIENCE

PART NO. 818100C B1810 E ! 896302C E g
AUTOMATIC DUAL DUAL DUAL
_ DEGAUSSING SWITCH CIRCUIT BREAKER cmcun BREAKER _

LITTELFUSE -the utimate m eecaon
nees: d ecx

__GIRCUIT BREAKER

LT' FUSE— e uthms:

"
nee o clatranic ¢ : wro;ccuov ey znd

assacemtsc herdware for oves 46 v
l |

neered electronme ¢ ':mpt rectiar av-c. nd
Associated hardware for gver 20 years

T |
]
e -

T ; - mm'«s- — T I.IELNISE mnmm

ILLINOIS 60016
Subsidiary of TRACOR, INC
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