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B&K MODEL 97C TR4NSISTOR BQUIPMENT ARALY3T

SERVICE AM & FM

AUTO & TRANSISTOR EQUIPMENT

AT A PROFIT!

Jobs that used to be unprofitable new go so quickly that you can make
good money handling them! There are millions of auto radics and tran-
sistor radios in the field—portables, auto and table models, plus hi-fi
and communications equipment. Instead of turning them away, you can
turn them into money-makers with the B&K Model 970 Radio Analyst.

The 970 is effective because it’s accurale and complete. Using the
famous B&K signal injection technigue, this all-in-one instrument pro-
vides the required de power, lets you test power and signal transistors
in and out of circuit; generates RF and audio signals, and includes a
rugged, accurate VOM. Four functions in one compact package—with
solid state reliability, B&K professional quality.

LOW INVESTMENT—QUICK RETURN
See your B&K Distributor or write for Catalog AP22-R

Net $199%

B & K o1visioNn oF DYNASCAN

1801 W. BELLE PLAINE AVE.- CHICAGO, ILL. 60613
Canada: Atlas Radio Corp., 50 Wingeld, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A,

FEATURES:

BUILT-IN POWER SUPPLY

Auto Radios—High current, low-ripple, for
transistor, hybrid, and vibrator types.
Transistor Portables—12% to 12 volts for
battery substitutian—plus separately vari-
able voltage tap for bias.

QUICK AND ACCURATE TESTING OF
POWER AND SIGNAL TRANSISTORS
In-Circuit—stage by stage DC signal injec-
tion and sensitive metering of power supply
current.

Out-of-Circuit—Direct Beta and Leakage
meter scale readings. Easy balancing or
matching.

VERSATILE SIGNAL GENERATORS

RF Generators—provide broadcast and IF
frequencies for both AM and FM bands.
Audio Generator—for AM or FM modula-
tion of the RF signals, and for trouble-
shooting audio circuits.

RUGGED VOM

Volt-OH M-Milliammeter—with rugged,
taut band meter—provides correct ranges
for easy, fast servicing of ail home and
auto radios, as well as transistor portables.

. .. for more details circle 101 on postcard



Sarkes Tarzian, Inc., largest manufacturer of
TV and FM tuners, offers unexcelled tuner
overhaul and factory-supervised repair service.
Completely-equipped and conveniently-
located Service Centers offer fast, dependable
and factory-supervised repair service on all
makes and models. Centers are staffed by well-
trained technicians, assisted by engineering
personnel.

Most Tarzian-made tuners received one day
will be repaired and shipped out the next. More
time may be required on other makes. Every
channel—not just the channels existing in any
given area—is checked and re-aligned per orig-

by Sarkes Tarzian)

TUNER SERVICE CORPORATION

(Factory-supervised tuner service authorized

MIDWEST —— 817 N. Pennsylvania St.
Indianapolis, Ind., Box 1642

@@m[fpﬂ@ﬂ@
| TUNER

REPAIR

inal specifications. Exclusive cleaning method
makes the tuner look—as well as operate—
like new.

Cost, including ALL labor and parts (except
tubes) is only $9.50 and $15 for UV combina-
tions. No additional charge. No hidden costs.
Too, you get a full, 12-month warranty against
defective workmanship and parts failure due
to normal usage.

Always send TV make, chassis and Model
number with faulty tuner. Check with your
local distributor for Sarkes Tarzian replace-
ment tuners, parts or repair service. Or, use the
address nearest you for fast, factory-supervised
repair service.

WEST—
SARKES TARZIAN, Inc.

Tuner Service Division

10654 Magnolia Blvd.,
N. Hollywood, Calif.

Tel: 317-632-3493
547-49 Tonnele Ave., Jersey City, N. J.
Tel: 201-792-3730

SOUTH-EAST—938 Gordon St., S. W.
Atlanta, Georgia
Tel : 404-758-2232

Tel: 213-769-2720 @

EAST
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TEImLad Tins for Technicians /|||, -

Which miniature electrolytics

COMPARATIVE SIZES
OF CAPACITORS ALL RATED
10 MFD., @ 25 WVDC

(shown actual size)

TT aluminum electrolytic

P —
ESSIRTRRRRS |

MTA aluminum electrolytic

——

TAS solid tantalum

TAP wet slug tantalum

MTP wet slug tantalum

for transistorized AM-FM radios ?

The new portable AM-FM radios are so compact you
wonder how they get all those components into that little
box. You wonder even more when you have to replace
some of the parts.

Electrolytic capacitors, for example. The original elec-
trolytic usually turns out to be a tiny thing jammed in
among a dozen other midget gidgets. Getting it out is a
trick in itself. Getting a suitable replacement is even
tougher! And unfortunately, you’re apt to need replace-
ments, because many of these tiny capacitors just aren’t
much good. They don’t meet the quality specs of good
domestic capacitor makers. But high quality domestic
capacitors are often just a bit too big to fit in the
space available.

What’s the answer? Search the town for another “little-
bitty” original capacitor? Tell your customer you can’t
finish the job?

Don’t give up. We have a few suggestions.

First, try a Mallory T'T aluminum electrolytic. This is a
real quality capacitor, rated 85°C, and it’s pretty doggone
small. Or a Mallory MTA, a revolutionary molded case
aluminum electrolytic with excellent quality at low-
low price.

If neither of these will fit, try a Mallory tantalum capac-
itor. The TAS solid tantalum is about the same size as
the TT, but it’s rated 125°C. Need still smaller size?
Take a look at the Mallory “‘wet slug” tantalum types
TAP and TLS—and the super-miniature MTP, which
gives you the most microfarads in the smallest size of
anything on the market. The pictures at the left show you
comparative sizes, all for a 10 mfd, 256 WVDC rating.

Sure, you’ll pay a little more for the tantalum capacitor.
But not as much as you might think. The TAP only costs
42c more than the TT, in the rating shown. And you get
the utmost in reliability.

We certainly don’t expect you to use a tantalum capacitor
to replace every aluminum electrolytic. But they come
in mighty handy sometimes. And you can get them when
you need them from your Mallory Distributor. Ask him
for our latest catalog, or write to Mallory Distributor
Products Company, a division of P. R. Mallory & Co. Inc.,
Indianapolis, Indiana 46206.

DON'T FORGET TO ASK 'EM~2W%at else needs fiving? "

20
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Our photographers recently wandered into the lab section of a TV manufacturer, Chassis were
being taken from the assembly line and checked out with elaborate test instruments. Production
changes, circuit revisions and new circuitry were being made and developed. We are reminded
once again that we live in an era of rapid technological change and that every service-dealer and
technician must exert the utmost effort to keep pace with it—or fall by the wayside.
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in the series are yet to come

Using Audio Test and Alignment instruments . 64
Part 1 of a series which many of you have asked for

DEPARTMENTS
Letters to the Editor ........ccoovevevencuenencnn 22 Catalogs & Bulleting ....cccoveecrcnccnvinnnes 84
Editor's Memo 26 Book Reviews 86
Technical Digest 28 News of the Industry 88
Colorfax 70 Advertisers Index ........ccoccoeranreerenceennas 92
New Products 72 Reader Service 93

TEKFAX — 16 PAGES OF THE LATEST SCHEMATICS

Group 175 March ® 1967

ADMIRAL: Color TV Chassis H10
AIRLINE: TV Models GMW 1447A,57A
CORONADO: TV Model TV29451A

DUMONT: TV Chassis 120804A,B 805A.B
8068 807A.8

MAGNAVOX: Color TV Chassis 7922 Series
TRUETONE: TV Model 2DC3712

2]



LETTERS

TO THE EDITOR

“Dishonest” Technicians

From one end of the country to the
other there is great concern about the
shortage of qualified technicians. This
is especially true in the home enter-
tainment equipment area. Let me tell
you one of the great causes for this
situation.

About a month ago I watched a

TV show on channel 12, regarding
“dishonest” TV-radio service dealers.
They did a good job of exposing the
few crooks in our midst — but they
didn’t seem to recognize the harm
they were doing to the overwhelming
majority which are honest.

There are dishcnest people in every
trade but no one seems to make an
1ssue of other trades, like they do with
TV technicians. This has been a
problem to thousands of honest TV-
service dealers and technicians for
years.

I was one of those for 15 years. I
gave up servicing 4 years ago. I just

Than Skin

So beautifully finished they could occupy a
position of pride in a jeweler’s window. But,
for all their eye appeal, these Channellock Little
Champ pliers aren’t decorator pieces. They’re
down-to-earth worksavers on hundreds of
delicate jobs that need firm treatment . . . in
short, the finest precision pliers you can buy

!

Beauty Is MIORE

Deep Here

We don’t ask that you take our word for it. We
merely suggest you tell your dealer you want
to see and try Channellock Little Champ pliers.
We’ll wager it will be a case of love at first
sight. You can get the whole pedigree on Little
Champs—and theirequally fine big cousins—in
our catalog. Let us send you a copy, no charge.

TOOLS BY

[CHAN yE| LOCK)

MEADVILLE, PA.
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couldn’t take it—being distrusted. I
am doing very well as a technician
for a CATV and antenna manufactur-
ing company.

ToM TONER

Jerrold Electronics Corp.
Philadelphia, Pa.

NATESA Fights Back

Herewith, copy of a letter sent to
all TV-radio networks, both commer-
cial and educational.

“In recent weeks several highly
questionable programs, covering al-
leged shortcomings of TV-radio serv-
ice-dealers, have been aired. NATESA,
recognized as a prime voice of inde-
pendent service and listed thus in
various industry and government pub-
lications, was not consulted prior to
the airing. We firmly believe that
fair play and responsibility to the
public and the industry, should have
dictated the wisdom of ‘getting the
other side’ before doing great and
irreparable harm.

“Perhaps the view is that the casti-
gation is aimed at ‘little Joe down the
street’ who is of no consequence to
the broadcaster and who can’t fight
back and tell the real facts. If this is
so, it would be extremely shortsighted.
Heavy evidence, derived from direct
and regular contact with millions of
TV and radio set owners, proves each
such ‘expose’ of TV-radio service-
dealers hurt all siations gravely. How?
It’s simple. Every time a set owner
is given reason to believe that he is
almost certainly going to be ‘robbed’
for ‘questionable’ service, he thinks
many times before he calls even a
previously trusted service-dealer of
long standing and so many sets stand
idle or perform at a level far below
that which would encourage extensive
use. There goes your audience, re-
gardless of what your ‘use surveys’
show!

“Obviously then, you would be true
to yourself and your advertisers if
you demanded both views before put-
ting such material on the air.

“Independent service-dealers have
served broadcast stations and the pub-
lic well since the early 1920s. How
else would you explain the public’s
reliance on independent service-deal-
ers for 47 years as the main source
of maintenance? Obviously we have
earned appreciation’ and fair play. And
it doesn’t take an economist to prove
that the fees collected by the average
service-dealer for services rendered
are far from lucrative.”

FrRANK MocH
Executive Director
National Alliance of TV
& Electronics Service
Associations
Chicago, Ill.

ELECTRONIC TECHNICIAN
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2 y 65 reasons why Sprague Twist-Lok Capacitors

help you to protect your reputation

When you fool around with makeshift or “fits-all”
capacitor replacements by substituting sizes and
ratings, you leave yourself wide open for criticism
of your work, you risk your reputation, and you
stand to lose customers. With so much at stake, it
just doesn’t pay to use makeshifts when it’s so
easy to get exact replacement capacitors from your
Sprague distributor.

With 2,365 different Sprague Twist-Lok Capacitors
as standard catalog items, and more being added reg-
ularly, Sprague gives you the world’s most complete
selection of exact replacements,

We don’t have to tell you that it’s easier to
service with exact replacements. And we don’t
have to tell you that it’s better, too. When sets are
designed, specific capacitance values are used for
peak operation, so it takes exact replacements to
restore original set performance.

And who better than Sprague knows which
values and sizes are needed in the replacement
market? Sprague, the world’s largest component
manufacturer, has the most complete specification
file on original set requirements. That’s why you’re
always right when you work with Sprague Twist-Lok

exact replacements!

GET YOUR COPY of Sprague’s comprehensive Electrolytic Capa-
citor Replacement Manual K-108 from your Sprague Distributor.

7 5 §1
HAVE YOU TRIED KWIKETTE™ CONNECTOR
D Not just another wire spring connector! Copperweld wire inner
core, a layer of flux, and an outer coating of solder . . . all
- . you supply is heat! They're now being packed with Sprague
Snip Stip on Apply Capacitors at no extra cost to you! See your distributor!
Lead KWIKETTE Heat RrRADEMARK

THE MARK OF RELIABILITY

cssies WORLD'S LARGESf MANUFACTURER OF CAPACITORS

MARCH 1967

Sprague Products Co,, 651 Marshall St., North Adams, Mass. 01248
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the WINNER among
CONTACT

& CONTROL

CLEANERS

SPECIFIED

BY
GOVERNMENT
-INDUSTRY-
TECHNICIANS

B CRTIFIED with SILICOM

&
HONY HARM PLAST

JIF Contact ond Control Cleaner
- cleans and lubricates plus pro-
viding contacts and controls with
the longest possible protection.
Won't harm plastics - contains no
harsh solvents - formulated with
silicone, Try JIF on your team of
service aids. It's great

FREE GIFT COUPONS

on GC Aerosol Chemicals
GC ELECTRONICS

Div. ot Hydrometals, Inc.

400 S. Wyman St.
Rockford, Ill., U.S.A.

.+« for more details circle 119 on postcard
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LETTERS

TO THE

Helpful and Interesting

I find every feature article and de-
partment in ELECTRONIC TECHNICIAN
most helpful and interesting. I also
feel that the “Editor’s Memo” gives us
not only an outlook in the future but
ways to improve ourselves and the
field in which we work . . . Please let
me know if any reader would like to
part with TEKFAX 1 to 169 and 172.
Answer via ET please.

LE Roy ScHULZE

Finland, Minn.

Needs Schematic
Perhaps an ET reader can help me
with this problem. I need a schematic
for a Tamar transceiver. Apparently
the manufacturer is out of business
but I have two of them in use and
cannot service them properly without
a schematic. The model I am inter-
ested in uses a 6AS8 and a 12AZ7 in
the receiver and a 12BH7 plus vibra-
tor in the transmitter. Reply via ET.
CALVIN O. LETENDRE

Northford, Conn.

Approved Electronics
For those who need the address of
Approved Electronics, they are now
located at 75 Leonard St., New York
City.
JiM BrapY
New York City, N.Y.

Zenith Schematic

Tell Robert Spachmann, Souderton,
Pa., that the Zenith model 68152
schematic is located in volume 7 of
John F. Rider’s Perpetual Trouble
Shooter’s Manual, pages 7-9 to 7-17,
which we have in our shop.

E. W. FRENCH

Jackson, Miss.

oThank you very much but we have
already located one and forwarded it
to him.—Ed.

Letters Informative

I think your “Letters to the Editor”
columns is a wonderful source of in-
formation. I need an operators man-
val and schematic for a Sico Model
No. 79 Super Meter made by Supe-
rior Instruments Co. Can any reader
help me? Write via ET.

ARNOLD AMERSON

Pittsburg, Calif.

OHMITE
1000 OHM |
1/2 WaTT10%
RC20GFI02K

il

five ways to
stop customer
“static”

. oz
Gold-Bonded Germanium Diodes

[ OHMITE a‘o
__BROWN

Brown Devil® Wire-Wound Resistors

.

Customer “‘static” is hard on the ears .. ..
hard on profit. But you’re always safe
with Ohmite quality replacements in your
repair jobs. Order Little Devils in handy
cabinet assortments or on Tally-Tape; all
popular sizes and values. Select AB Pots
from 50 ohms to 5 megohms in several
shaftlengths. Choose from ninety 1N types
of diodes. Get Brown Devils from 3 to 20
watts in 0.5-ohm to 100K-ohm values.
Order Series 99 resistors in 115, 214, 314,
5, 11 watt sizes from 1 to 51,000 ohms.
Ask your distributor for the latest edition
of Ohmite’s Stock Catalog 30.

e e

| OHMITE | |

5.

Series 99 Wire-Wound Resistors /

Be right with

OHMITE

RHEOQOSTATS ¢ RESISTORS ¢ VARIABLE
TRANSFORMERS o TAP SWITCHES
TANTALUM CAPACITORS ¢ RELAYS

X R.F.CHOKES * SEMICONDUCTOR DIODES

3087 howard Street, Skokie, Ill.
...for more details circle 128 on postcard
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RCA ANNOUNCES NEW
ANTENNA ACCESSORIES
ENGINEERED FOR COLOR TV

New catalog tells the full-line story.
Get it from your RCA Distributor.

RCA Deluxe Transistorized

Antenna Amplifiers. . . a full line of dual purpose units with
the most advanced silicon transistors in high-gain, low-noise circuits. They
are masterfully designed to bring in the sharpest picture on color or black
and white TV. Or they can drive multiple receivers from a single antenna
using RCA multi-set couplers as a small distribution system. Five types
include: 300 ohm UHF type 10P223; 300 ohm VHF/FM type 10P213;
75 ohm coaxial VHF/UHF type 10P215 and 10P235; and 300 ohm
VHF /UHF type 10P233—all with remote, A.C. operated power supplies.

RCA Deluxe Multi-Set Couplers

.. . UHF/VHF/FM 300 ohms, couple two or four sets to one antenna or
amplifier. Channels 2 to 83, types 10P302 and 10P304. Also VHF/FM
75 ohm coaxial types 10P752 2-set coupler; 10P754 4-set coupler.

RCA Deluxe Band Splitters

... Separate UHF, VHF and FM signals from a single transmission line or
combine separate antennas. 300 ohms. Three types include: 10P311
couples VHF /UHF signals to one line; 10A135 separates UHF and VHF
at set; 10P312 separates UHF, VHF and FM.

RCA Deluxe Lightning Arrestors

. . . Positive contact with all varieties of twin-lead (flat, round, and oval).
Eliminate lead stripping, insert line in slot, screw on cap for fast installa-
tion. Low insertion loss, does not increase VSWR of a good antenna even
at critical UHF frequencies. Screw mount type 10A118; and strap-mount

RCA Deluxe Coaxial-to-twin

lead Transformers . . . streamlined for fast installation. Coax
plugs in using solderless connector. Terminals for twin lead connections.
Models: 10P723 and 10P753 for indoor use and 10P375 for outdoor use.
type 10A1109.

When you buy antenna accessories bearing the
RCA Mark of Quality, you know they're reliable.

RCA PARTS AND ACCESSORIES, DEPTFORD, N.J.

The Most Trusted Name in Electronics
®
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In the Replacement Cartridge Business

LOOK-ALIKES
ARE NOT ENOUGH!

Only PERFORM-ALIKES and FIT-ALIKES will do!
Everyone gets skinned when the resemblance is only
skin deep!

Astatic has stayed FIRST BY FAR in the cartridge field
for more than three decades by supplying EVERY TYPE
OF CARTRIDGE needed, WHEN needed, and with EXACT
DUPLICATE FIT and SUPERIOR PERFORMANCE.

it's the No. 1 formula for cartridge business success
offered ONLY by the No. 1 cartridge manufacturer —
Astatic.

":ﬁ.\‘g‘“ THE ASTATIC CORPORATION
a\\!",’;;" Conneaut, Ohio 44030 U. S. A.

In Canada: Canadian Astatic Ltd., Toronto, Ontario « Export Sales: Roburnt
Agencies, inc., 431 Greenwich Street, New York, New York 10013, U. S. A.

... for more details circle 107 on postcard
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EDITOR’S
MEMO

Educating ETV

For more than a decade Educa-
tional Television has been trying to
get off the ground. It has made slow
progress—but is has made progress—
aided primarily by the government, a
hand-full of outstanding educators,
some philanthropic individuals and or-
ganizations like the Rockefeller Foun-
dation, for example, who have long
recognized the vast potential of Edu-
cational TV.

Recently, however, ETV has stuck
both of its feet in its mouth and both
fists in its eyes by telecasting an ex-
pose-type unmentionable about alleged
unethical practices of TV-radio serv-
ice-dealers. This is not the first time
the industry has come in for this type
of “smearism.” And it won’t be the
last—until the service-dealer organi-
zations of the nation spend consider-
ably more time and money informing
the public of the facts of home-enter-
tainment-equipment service life. This
happens to be one of the most im-
portant and urgent needs facing the
industry today and it ranks in im-
portance with the technician shortage.

The ETV people responsible for
dishing up this cup of hemlock should
have known better. But, as in many
other areas, not all educators are
educated.

There are brain-warping experts
and expert brain-warpers in many
areas—but ETV is the last place we
would expect to find them. Or is it?
Is ETV becoming like some news-
papers of the past (but no longer with
us), a medium heavily devoted to
molding public opinion? We hope this
is not true.

Perhaps those who have been en-
trusted with steering ETV’s ship have
forgotten the difficulties that genera-
tions of their predecessors had in
selling the basic ideas of modern edu-
cation—especially during Mid-Vic-
torian days. Perhaps they can be in-
duced to remember—before the edu-
cational television ship ends up like
the Titanic.

The national, state and local-area
TV-radio service-dealer associations
should take great pride in the efforts
they have already expended in ex-
posing this pot of brain-washing tripe
to the public. And they should re-
double their efforts and spend a little
more time and money educating the
uneducated who appear to be in con-
trol of the nation’s Educational Tele-
vision system.

ELECTRONIC TECHNICIAN
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The all solid-state B&K Model 1245 Color Cenerator
duplicates the waveforms transmitted by a color TV
station.

Adherence to these waveforms makes it easy to con-
verge the color tube, check sync and make other raster
adjustments . . . and the color generator with station
quality signal will be able to sync next year’s sets.
Generators with compromise waveforms do not give you
this obsolescence protection.

Here are oscilloscope photographs from the outputs
of two typical competitive color generators, one tran-
sistorized and one tube type, and the B&K Model 1245.
The detailed analysis with each photograph shows a few
of the reasons why you’ll save time and effort with B&K.

COLOR CROSSHATCH

STANDARD STATION SIGNAL

One horizontal sync pulse with _ Two lines showing  orizontal sync
1ts color burst. pulse with black and wiite tv signal,

TRANSISTORIZED B&K MODEL 1245

Good duplication of station signal Well defined back 3orch on hori-
including back porch. If the set won't  zontal sync pulse permits accurately
sync, the set is defective. setting color killer and almost elimi-

nates need to adjust Erightness and
contrast.

TRANSISTORIZED GENERATOR A

TR
“““'“

For the first -ime with the no-compromise wave-
fcrms from the B&XK Mode. 1245, it is possible to
accirately set the color kller threshold control with
a cclor generazcr.

The miniature siz2 a1c convenience of the Model
1245 match its per’ormance. It provides crystal-
con-rolled key=1 rzirew color bar display, and
do:, crosshates herizortal [ine and vertical line
patterns as w=0 asz gi-. kleer controls that will
wcr with any piadu-2 sube. Size only 27§ x 814
X 874", Net $1349%,

-

No back porch causes unstable Square wave horizental sync pulse
color sync. Burst amplitude compres-  with no back porch and poor dc cou-
sion may permit sync on wrong color pling forces adjustments of brightness,
bar. cortlttrast & fine tuning © obtain usable

pattern.

GENERATOR B

No back porch; color information Complete absence of any back
on top of sync-pulse makes sync diffi- porch necessitates readjustment of B K MANU FACTU RING CO.
cult on some sets. brightness, contrast and fine tuning to DIVISION OF DYNASCAN CORPORATION

obtain a usable pattern.
180T W.BELLE PLAINE AVE.. CHICAGO, ILL.60613

Canada: Atlas Radic Corp., 50 Wingold, Toronto 19, Ont.

See your B&K Distributor for a demonstration Export: Empire Exporters, 123 Grand St.. New York 13, U.S.A.

or write for Catalog AP22.

.. . for more details circle 109 on postcard
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RCA VICTOR

VHP70 Series Radio/Record Changer, RC1227C Chassis—Stereo
Multiplex Circuit Description

The stereo multiplex portion of the RC1227 receiver
is composed of six transistors and six diodes. Two
transistors are used as 19kHz pilot amplifiers that supply
signals for two doubler diodes that drive the 38kHz
amplifier transistor. Four diodes are used in the stereo
demodulator, The left and right signals are further
processed in the two transistor differential amplifier stage
and passed on to the function switch.

The mono FM and composite stereo pass through a
72kHz trap to the first 19kHz amplifier that acts as an
emitter follower to all frequencies except 19kHz. By virtue
of the high input impedance offered by the 19kHz ampli-
fier the stage does not load the ratio detector. The mono
FM from the collector of the 1st 19kHz amplifier passes
through a de-emphasis network that restores the normal
frequency responses to the signal and on to the selector
switch.

The FM stereo signal consists of three components,

PILOT DEMODULATOR
DOUBLER DIODES
]
FROM l DIODES
RATIO Ist 2nd LEFT
DETECTOR — I9kHz |—wi 19kHz 38RN: DIFF. L LEFT
COMPOSITE AMP AMP amp | CHANNEL
AUDIO+
piLOT .
TO FUNCTION
COMPOSITE SWITCH
(LeRIB(L-R)
DE- STEREG RIGHT | miGHT
EMP SWITCH b [ cranneL

MONO-FM STEREQ
TO FUNCTION INDICATOR

SWITCH

L+R, the sum of the left and right channels that can be
received on a monophonic FM receiver. The L—R differ-
ence signal composed of the side bands of the suppressed
38kHz carrier frequency and a 19kHz 10 percent ampli-
tude pilot frequency is used in the receiver to recreate
the phase locked 38kHz carrier required to demodulate
the side band L—R information.

The stereo information splits at the first 19kHz ampli-
fier; the 19kHz pilot appears at the collector and is coupled
through a tuned 19kHz transformer to the 2nd 19kHz
amplifier. The L+R sum and the L—R difference signals
appear at the first 19kHz amplifier’s emitter where they
are passed on to the synchronous detector stage. The 2nd
19kHz amplifier further increases the amplitude of the
pilot frequency to a level high enough to bias and drive
the 38kHz amplifier. A dc bias voltage is applied to the
emitter of the stage through the stereo switch circuit. The
bias reduces the gain of the 2nd 19kHz amplifier to prevent
spurious signals from activating the stereo circuits. The
output of the 2nd 19kHz transformer is fullwave rectified
by the two diodes. The output of the diodes is a dc
voltage with a strong 38kHz ripple component. The dc
voltage provides bias to the base of the 38kHz amplifier
transistor. The ripple component acts as a 38kHz drive
signal that, because it was derived from the 19kHz pilot
signal is synchronized with the station sub carrier. The
high level 38kHz is coupled by a tuned 38kHz transformer
to the demodulator diodes. The diodes function as switches
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and sample the 4+ (L+R) and —(L—R) sidebands as well
as the L+R signal at a 38kHz rate. The composite signal
that entered the diode demodulator circuit at the 38kHz
transformer center tap is removed as two signals pre-
dominantly left and right. The signals after de-emphasis
are applied to the differential amplifier circuit for further
processing. The differential amplifier, in addition to signal
amplification, removes the undesirable components from
each channel leaving a pure left and right channel output
signal,

The stereo switch circuit has three functions: it pro-
vides a visual indication (light) of a stereo signal, it re-
moves the hold off bias on the 2nd 19kHz amplifier and
the dc bias that allows monophonic FM to pass through the
demodulator bridge. A 19kHz pilot of 6 percent or greater
amplitude will provide sufficient drive to the 38kHz am-
plifier and activate the stereo switch circuit. A fixed thres-
hold bias is applied to the 2nd 19kHz amplifier and no ad-
justment is required.

SENCORE CRI33 Tube Checker

Set-up Specifications

Until new set-up booklets are available covering the
latest CRTs or until an up-to-date CRT tube manual cover-
ing the 23EGP22 and 25AP22 color tubes can be obtained,
the following specifications are being supplied.

23EGP22 254P22

G2, maximum peak voltage, including

video signal voltage 650v max. 1kv max.
G1, maximum value negative

bias 400v max. 400v max.
G1, maximum negative operating cutoff

value 175v max. 200 max.
G1, maximum positive bias value Ov Ov
G1, maximum positive peak value 2v 2v
Er, Filament voltage 6.3v 6.3v

23EGP22 with G2 of 380v, change in G1 for min.
+max. spot cutoff —60 to —120. With G1 of —75v,
change in G2 for min. +max. spot cutoff 240 to 470.

25AP22 with G2 of 400v, change in G1 for min. +max.
spot cutoff —95 to —190. With G1 of —150v, change in
G2 for min. +max. spot cutoff 285v to 685.

The CR133 will operate directly from these specifica-
tions with only three (3) figures needed: filament voltage,
control grid cutoff range and G2 voltage. With the above
figures, a set-up booklet is not necessary.

MOTOROLA

Vibrasonic Microphone KM202R—""Bongo’ From Vibration

If a KM202R vibrasonic develops a susceptibility to
“bongo” on minor road shocks after the unit has been in
use, a possible cause is an uncurling of the tape on the
transducer coil. If the uncurled tape edge touches or is too
close to the transducer the slightest vibration can cause
“bongo.” The cure is to cut away the uncurled portion of
the tape or to reglue the tape in position on the coil. If
wires are dressed against the transducer springs the same
“bongo” condition can result,

ELECTRONIC TECHNICIAN
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At 1/20th of an
inch square it’s
the biggest thing
in electronics

3 T
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(Ad—RCA‘\}ic-t*oAr IS usnh i
RCA Victor was first to use integrated circuits in home entertainment products. Why? Because the inte-
grated circuit is the most reliable circuit ever made for a consumer product. It's made in a room contin-
uously cleansed of microscopic particles - Computer-controlled tests assure that it functions properly -

Each is firmly mounted and connected to leads by ultrasonic bonding to enhance @ The Most Trusted Name
reliability (and that's what helps you self). See your RCA Victor distributor today. % y In Electronics

(;
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3-Way Combination
FREE SPACE STANDING WAVE
MAGNETIC ANTENNA

Discriminates Between
Desired Signal and
Unwanted Noise!

Here is an antenna with the unique ability to
discriminate between the desired signal and
unwanted noise! A complete absence of minor
lobes and an extremely high front to back
ralio are characteristics of these antennas.
This is made possible by the development of
the Free Space Standing Wave Magnetic
Drive Antenna system (F.S.M.). The out-
standing electrical qualities, combined with
the simplified mechanical construction of this
system yields a total performance package
unparalleled in today’s market. 4 models, 60-
in(;h.to 180-inch boom, all modestly priced. \

UNEXCELLED!

§UHF — VHF — FM — COLOR

INVESTIGATE NOW!'!

SEA Floctronies Ine.

Manufacturers of the TARGET ANTENNA

West Florence Street
Toledo, Ohio 43605

... for more details circle 134 on postcard
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TECHNICAL DIGEST

MAGNAVOX

Remote Control Receiver 704028—Sensitivity

Some comments have been received indicating that the
sensitivity of the receiver may be such that extraneous sig-
nals will trigger the relays. In some cases the 28kHz relay
(Channel Change) was being triggered by the second har-

Cc3
. % R6
MED 10K RI5
L 2,7K
R5 R7 RI6
8,2K 10K 1 c7 56K
RI14 |
4.7K '_h'AFD
11,8V -6.0v -8.5V
Rt ca RS ce RI3 ca
K
390K 05 MFD 68K .O5MFD a4 .05 MFD
CZM Ql Y1 Q2 Ay Q3 M1

QO5MFD | o | = /1
ﬁi—'h—@ il ’_EE Hsv
™ -.64V -3V
R2 27 R9 SRIO Rl RI2 L Jj
33K ¢ 10K $470 10K § L2K $C9
cs | "[cva

05 ] wrp 1992
2,7K3- MFD
MFD |& o4

Change To .OlI
monic of the horizontal oscillator as this stage warms up
during initial turn on of the receiver. In these cases the re-
ceiver sentivity can be reduced, without materially effect-
ing the normal operating range of the hand transmitter, by
changing the emitter bypass capacitor in the 1st stage of
the receiver from .05uf to .01puf.

ADMIRAL

Battery Operated Phono YH1421—Turntable Speed Reduction
During Cycle

Reduction in turntable speed during the change cycle
when playing records automatically, either on battery or
ac, especially at 33RPM, is a normal condition.

The 12vdc phono motor was designed to require a
minimum of power to achieve maximum battery life. As a
result, the motor speed will decrease to about %2 playing
speed during the change cycle.

CANADIAN GENERAL ELECTRIC
TV Chassis M657 Code "’Z"'—Substitution of CRTs and Schematic
Corrections

In the plate circuit of the horizontal oscillator, V7B,
resistor R257 should read 150k.

The schematic shows 180k and only 150k resistors have
been used in production.

When removing and connecting sockets to the base of
12BMP4 and 16CFP4 CRTs, to minimize glass breakage,
the tubes have been substituted by a 12CDP4 and 16CQP4.

Electrically, these two types are identical to their prede-
cessor. Physically, a moulded base has been added to the
12CDP4 and 16CQP4. The socket used for connecting the
12BMP4 and the 16CFP4 will not fit the new tubes. This
means that the two types are not interchangeable with the
original types.

The tube department will continue to make the 122BMP4
and 16CFP4 available for replacement purposes.

ELECTRONIC TECHNICIAN



This little part \&
a big role in radio.

1 @ DS-501

Transistor

This box gives you top revues. "

.....

The transistor is no bit player quality replacement parts.

when it comes to radio  poesn't it make good sense to

performance. That's why Delco  giock the best for your customers?
transistors are manufactured

under controlled conditions that
assure extremely high reliability.
And why they're thoroughly
tested before being placed in
the familiar blue and black box.

Remember these facts when you
re-order. And remember, too,
that your United Delco supplier
handles the most widely
advertised, merchandised and
recognized name in the

Delco Radio engineers are  parts business.

leaders in auto radio design  Next time you think litfle,

and transistor technology.  think big. Think Delco.
One reason why Delco radios

are original equipment on over DELCO RADIO, Div. of General Motors, Kokomo, tnd.
half of the cars on : R

the road today. G
GM

That United Delco box is your
guarantee of genuine OEM

MARK OF EXCELLENCE
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Channel Master’s Crossfire Antenna Series has

...More dealers prefer Channel
Master to any other brand (2 to 1
by survey of leading trade maga-
Zine).

...More have been sold (and
are still being sold) than any oth-
er antenna in the history of tele-
vision. And dealer acceptance
is still growing.

...More dealers bought Cross-
fire antennas in January and
February than in any previous
first two month period.

No wonder other antenna manufac-
turers try so hard to re-work their own
designs along the famous Channel Master

Crossfire lines.

But it just can't be done.

Legally, the Crossfire series is
protected by five U.S. patents or pat-
ents pending.

And, in terms of mechanical and
electronic design, the Crossfire series
maintains a standard that has never
been equalled.

Take mechanical design, for instance.
Crossfire antennas have weathered six
tough winters, verifying structural sup-
eriority originally proven in wind tunnel
tests at the University of Miami hurri-
cane test labs. Channel Master dealers
...who have just recorded the biggest

first-two-months  Crossfire sales in
history...can tell you many of those
antennas went up to reptace less rugged
makes that couldn't take the winter
storms.

Most, of course, were teamed up with
new set sales to meet the critical de-
mands of color reception. Because,
when it comes to electronics, Channel
Master Crossfire Series antennas set
the industry pace for clean, crisp colof
as well as outstanding black and white
and FM Stereo.

In seven VHF modelsof Color Cross-
fires, electronic leadership takes the
form of Proportional Energy Absorption



our competition green with envy.

and gain-boosting Tri-Band Directors.
Then there are the82-channel Ultradyne
Crossfires...6 of them...with the most
advanced, self-coupling, UHF section
ever developed, plus all the Color
Crossfire features. Finally, the Coloray
group provides television’s first elec-
tronic ghost-killing service in an 82-
channel mode! and two VHF/FM models.
All are finished with Channel Master's
famous golden E.P.C....the coating
that has been adopted by the military

because of its weather protection.
Channel Master dealers know green

is the color of envious competition. But

they also know green is the color that

lines their cash drawers when they meet

the critical demands of Color head on
with Channel Master Crossfire Antennas.
Only Channel Master gives dealers full
profit...then protects that profit from
mail order and discounter inroads.

Color your cash drawer green. Call
your Channel Master Distributor.

CHANNEL MASTER

ELLENVILLE, N.Y,

Ultradyne Crossfire
Model 3634-G

© 1967 Channel Master Corp.

« « » for more details circle 113 on postcard



PEARCE-SIMPSON'’S

“DIRECTOR”

NOW COMES EQUIPPED

.9 METER
with

and T“NE ﬂﬂNTHﬂl
at NO EXTRA GOST

DIRECTOR S '/ ",',,, \ &

23 Channel CB TR
. For Mobile Operation :

The all solid state DIRECTOR is the finest mobile rig

in the industry. It takes less current to operate than your
car’s dashboard clock.

Features exclusive HetroSync® circuitry, and a dual
conversion Superhet receiver. Utilizes a zener diode
for stability. Special high-gain audio power amplifier
for superior modulation.

$269.90 (Complete with crystals for 23 channels.)

23 Channel CB
... The Standard of Base Station Quality!

GUARDIAN 23 o $269.90

e Dual conversion superhet receiver with low noise
Nuvistor front end ® RF gain control, tone control and
noise limiter switch ® llluminated "S” meter ® Transis-
torized universal (AC/DC) power supply.

|-----------------—---1
PEARCE-SIMPSON, INC. 4701 N. W. 77th Ave. Miami, Fla. 33166 ET-367

P. O. Box 800—Biscayne Annex, Miami, Florida 33152 l
nc:‘avn I

Please send me FREE dealer kit and profit-making details on the
complete Pearce-Simpson 1967 Marine Electronics Leadership Line.

(55 PEARCE-SIMPSON, INC.

MIAMLI, FLORIDA

.. for more details circle 130 on postcard
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TECHNICAL DIGEST

PHILCO-FORD
TV Chassis 171143, 170141,

Screen

17NT45—Vertical lines on Lleft of

If one or more vertical lines are noticed on left of center
screen, this condition may be caused by parasitic oscilla-
tion in the horizontal output tube. If this condition is en-

Add 680pf Capacitor

 R72 |
190v I L15 oK
car
R63
V8 0039
L
B2y M _ M37
r‘ L “Res w0V
) CSOT 398 13K 5 ca9
w2 5% 330
T REOZ [ by
Re4
T gggg T VR2C feax 3 3.9K
‘—W* 5 6’8;(:L la sy =
=Re9 4 oy =

countered, the addition of a 680pf capacitor from screen
grid pin 3 of the horizontal output tube (6JZ6) to ground
will eliminate the oscillation.

Later production of the ab.ove chassis will incorporate
the addition of the 680pf capacitor.

OLYMPIC

Portable Phonograph Models MA100 and SA400—Insufficient Volume

When the tone control is turned counter-clockwise
for minimum treble, the phonograph is unable to produce
sufficient volume. To correct this difficulty, it is necessary
to lift the entire assembly from the bottom of the case
after removing four Phillips-head screws from the changer
board.

On the Model MA100 phonograph only, connect a
470K 14w resistor across the tone control terminals on

TONE

1 CONTRAL
Z j RIGHT SIDE TONE
CHANGER CONTROL
*Q]l: Boars
3 PHONO
A _/ 1 LEAD
470K PHOND
RESISTOR LEADS
= X __ADD THIS

RESISTOR

BOTTOM VIEW
PC, BOARD
(AMPLIFIER)

the bottom of the amplifier printed circuit board, as
shown in the sketch.

On the Model SA400 phonograph, connect two 470K
15w resistors, one each from the center lug to the high
side of the tone control in each of the stereo channels.
The high side of the tone control is easily identified by a
brown lead connecting it to the phonograph pickup.

Once the change has been made in the wiring, the
changer board can be reassembled into the case and the
phonograph can be tested.

Use Your Zip Code

ELECTRONIC TECHNICIAN



LOOK!
A New Electronics Slide Rule
with Instruction Course
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This amazing new ‘“computer in a case’’ will save you time
the very first day. CIE’s patented, all-metal 10" electronics
slide rule was designed specifically for electronic engineers,
technicians, students, radio-TV servicemen and hobbyists.
It features special scales for solving reactance, resonance,
inductance and AC-DC circuitry problems . . . an exclusive
“fast-finder” decimal point locater . . . widely-used formulas
and conversion factors for instant reference. And there’s
all the standard scales you need to do multiplication, divi-
sion, square roots, logs, etc.

Best of all, the CIE Slide Rule comes complete with an
Instruction Course of four AUI)-PROGRAMMED “lessons. It
includes hundreds of illustrations, diagrams and practice
problems. You’ll learn ingenious short cuts...whip through
exacting electronics problems quickly and accurately. This
course alone is worth far more than the price of the
entire package!

Electronics Slide Rule, Instruction Course, and handsome,
top-grain leather carrying case . .. a $50 value for less than
$25. Send coupon for FREE illustrated booklet and FREE
heavy vinyl Pocket Electronics Data Guide. Cleveland
Institute of Electronics, 1776 E. 17th St., Dept. ET-116,
Cleveland, Ohio 44114,

*TRADEMARK

Cleveland Institute
of Electronics
1776 E. 17th St., Dept. ET-116, Cleveland, Ohio 44114

I
i
I
|
Please send FREE Iilustrated Booklet describing your Electronics Slide Rule and }
Instruction Course. |
|
|
]
|
]
]
i
]

SPECIAL BONUS! Mail coupon promptly ... get FREE Pocket Electronics Data
Guide too!

Name

(PLEASE PRINT)
Address County

City State Zip

A leader in Electronics Training, . .since 1934,

. . . for more details circle 114 on postcard
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¢ Perma-Chromes a unique
feature available only

in RCA color TV picture
tubes, provides temper-
ature compensation

which eliminates the beam
register problem due to
shadow mask expansion.

No more set-up time

lag... No more“guess-
timated” yoke positions...
within minutes you can set
an optimum color picture
on a rectangular Hi-Lite
tube and be sure of customer
satisfaction whether

his set operates for half

an hour or half a day!

Heated
(expanded) mask.

Cold mask

Brand “X"" tube without¢Zena-Chrome

Exaggerated drawing of cross-section
of rectanguiar Brand “X'" tube shows
the expansion of the shadow mask and
the change in beam-landing register.

Heated
{expanded) mask

i e

)

RCA Hi-Lite tube with ¢ ferma-Chrome.

Exaggerated drawing shows locked-in
register of beam with phosphor dot as
shadow mask is heated. NOTE: Mask
moves toward face of tube as it ex-
pands. Apertures in shadow mask move
along paths of electron beam as mask
expands or contracts with rise and fall
of tube temperature.

REGISTER WITHOUT PERMA-CHROME

Non-uniform temperature expansion of
the shadow mask is caused by the de-
sign limitations of 3-position non-sym-
metrical mounting in Brand "X’ rec-
tangular picture tubes. Shadow mask
expansion thereby develops from a
point other than the geometric center
of the mask.

RCA’s 4-position mounting makes pos-
sible the successful achievement of a
temperature-compensated shadow
mask assembly. RCA Hi-Lite rectangu-
lar tubes with PERMA-CHROME, lock the
apertures of the mask “‘on target” with
their respective phosphor-dot trios.




REGISTER WITH PERMA-CHROME

Change in register of electron beam
and phosphor dot versus time for rec-
tangular Brand X" tube using three-
position shadow-mask mounting.

Change in register of electron beam
and phosphor dot versus time for RCA
Hi-Lite rectangular color picture tube
with PERMA-CHROME.

¢ Perma-Chrome

lets you quickly, positively,
and accurately adjust Hi-
Lite rectangular color TV
picture tubes to the full
potential of their rare-earth
phosphor screen...from pic-
ture-on throughout normal
operation at temperature
equilibrium. Easier for you...
much more satisfactory for
your customer. Tube set-up
errors due fo shadow mask
expansion are a thing of the
past...and your customer
gets the full benefits from the
set’s “auto-degauss” feature.
You owe it to yourself to check
with your authorized RCA
Distributor about the full
advantages of this exclusive
innovation from the acknowl-
edged leader in color tele-
vision. Call him today and
ask about ¢ Perma-Chrome
...available in 19-inch and
25-inch tube types!

RCA Electronic Components & Devices,
Harrison, N.J.

@ The Most Trusted Name in Electronics
®




Nowhere Else Can You Get All Of
These Features For Less Than $875

The New

Heath 10-14...

a b’ DC to 8 MHz
Scope with con-
tinuous duty rat-
ings, triggered
sweep, 0.25 u sec
coaxial vertical in-
put and time base
... factory assem-
bled & tested for
$399.00 . . . kit
only $299.00

The Heath 10-14 Features The Engineering And Quality Components
You Expect Only In Higher Priced Oscilloscopes. For example,
switches are ball-detent type; all major control potentiometers are
precision high-quality sealed components; all critical resistors are
1% precision; and vertical signal delay is provided through high-
linearity coaxial delay lines. Here is the ultra-stable, low-noise per-
formance demanded from a truly professional industrial, academic,
electronic engineering laboratory oscilloscope. Check the prices and
specifications yourself, and you’ll agree the Heath 10-14 gives a
new meaning to ’scope value.

Kit 10-14 (with standard P-2 phosphor), 63 Ibs.........cooiiiiiiin. .. $299.00
Assembled IOW-14 (P-2 phosphor), 47 lbs...... ... $399.00
Assembled 10W-14S (with long persistance P-7 phosphor for bio-medical or
industrial use), 47 IDS. . ... i e $410.00

Kit PK-1, Low-Capacitance Probe, T lb... . ... . il $4.95

10-14 SPECIFICATIONS — (Vertical) Sensitivity: 0.05 v/cm AC or DC. Frequency re-
sponse: DC to 5 MHz, —1 db or less; DC to 8 MHz, —3 db or iess. Rise time: 40 nsec (0.04
microseconds) or less. Input impedance: 1 megohm shunted by 15 uuf. Signal delay: 0.25
microsecond. Attenuator: 9-position, compensated, calibrated in 1, 2, 5 sequence from 0.05
v/cm. Accuracy: =3% on each step with continuously variable control (uncalibrated) between
each step. Maximum input voltage: 600 volts peak-to-peak; 120 volts provides full 6 cm
pottern in least sensitive position. (Horizontal} Time base: Triggered with 18 colibrated rates
in1, 2,5 sequence from 0.5 sec/cm to | microsecond /cm with 3% accuracy or continuously
variable control position (uncalibrated). Sweep magnifier: X5, so that fastest sweep rate
becomes 0.2 microseconds/cm with magnifier on. (Qverall time base accuracy %5% when
magnifier is on.) Triggering capability: internal, external, or line signals may be switch
selected. Switch selection of + or — slope. Voriable control on slope level. Either AC or DC
coupling. "'Auto’ position. Triggering requirements: Internal; 4 cm to 6 cm display. Ex-
ternal: 0.5 volts to 120 volts peok-to-peak. Horizontal input: 1.0 v/cm sensitivity (uncoli«
brated} continuous gain control. Bandwidth: DC to 200 kHz =3 db. General{+5ADP81 or
5ADP? Flat Face C.R.T. interchangeable with ony 5AD or 5AB series tube far different phosphor
characteristics. 4250 V. accelerating potential. 6 x 10 ¢m edge lighted graticule with 1 em
.major divisions & 2 mm minor divisions. Power supply: All voltages electronically regulated
over range of 105.125 VAC or 210-250 VAC 50/60 cycle input, {Z Axis) Input provided. DC
coupled CRT unblanking for complete retrace suppression. Power requirements: 285 watts.
115 or 230 VAC 50-40 Hz. Cabinet dimensions: 157 H x 1014” W x 22" D includes clearance
for handle and knobs. Net weight: 40 Ibs.

=T 1o AT zr o1 ) R —_———e —_——
i Heath Company, Dept. 24-3 |
| FREE Benton Harbor, Michigan 49022 |
| (weatnsir 1967 1967 00 Please send FREE Heathkit Catalog & |
| Information describing the New Heathkit |
| Heathkit 10-14 Oscilloscope

l Catalog || O Enclosed is § . plus shipping. |
| Use this Please send model |

coupon
; for your Name I
free copy. Address

' City State Zip. I
LPrices & specifications subject to change without notice. TE-1 55_!

+ .. for more details circle 121 on postcard
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A 6ft console controls audio for the 800-seat Circus Maximus supper
club in Las Vegas,

Giant Audio
System Installed

M One of the nation’s most advanced audio reinforcement
systems has been installed behind the scenes at the new
800-seat Caesars Palace in Las Vegas, by Studio Elec-
tronics Corp. for a cost exceeding $100,000.

The major element of the new system is a 6ft console
that controls all the audio from the 65ft wide Circus
Maximus stage. Up to 30 microphones can be connected
to the console (up to 18 of which can be “live” at any
one time), plus six magnetic-tape tracks and six tape-
cartridge units.

Color-coded switches and level controls on the console
allow all the various inputs to be blended into three “point
source” outputs that go to three loudspeaker clusters above
left, right and center stage. Two switches on the console
can be depressed to convert the three outputs into a single
output to all three clusters.

Each input can be individually equalized at low and
high frequencies and each of the three outputs is provided
with its own echo chamber (constructed in the hotel sub-
basement) and echo-volume controls. Selected inputs, (such
as special effects from tape cartridges) may be directed
to “surround” speakers mounted around the room. Con-
trols on the console allow thunder, for example, to roll
across the audience or for a gunshot to sound at the rear
of the auditorium an instant before an actor falls on tne
stage.

A special feature of the console is the capability of con-
trolling and presetting the position of five drop microphones
and three pop-up microphones with markings on the con-
trols to determine the final height of each microphone.
The operator sets the control to the desired setting and at
the proper time in the program depresses the switch that
raises or lowers the unit.

The Caesars Palace installation also includes three wire-
less microphone systems. A permanent antennae system
above the stage picks up the transmitted signal and directs
it by coaxial cable to the console. &

« « » for more details circle 142 on postcard =>



Winegard introduces

the world’s first

TOTAL DESIGN ANTENNAS
Total Electronic Design!
Total Construction Design!
Total Performance!




Wi-negard- Introduces
Super Compact Total Design Electronic

SUPER COLORTRONS

Five 82-Channel Models
Four VHF/FM Models
Three UHF Models

82-Channel Super Colortron
Model SC-82; $54.95

...so revolutionary in design and concept,

they have 7 patents and patents pending

The World’s First Total Design Antennas

New antennas come and go. But there’s never been an antenna
like the amazing Winegard Super Colortron. 12 models in all—
totally designed with more exclusive electronic, construction
and performance features than all other antennas combined.
It's taken us a while to create and develop and perfect the
Super Colortron. But it was worth the time. See for yourself.
Read about the Super Colortron’s exclusive features. Then call
your Winegard distributor. Or write for full color, 8-page brochure.

(A) Total Design

Cartridge Pre-Amps:

Exclusive solid state, instant-
loading cartridge pre-amps drop
into totally enclosed, weatherproof
cartridge housing at point of signal
interception. Models for
82-channel (VHF-UHF) antennas,
VHF only, UHF only—plus a color
spectrum filter. Custom-match
the Super Colortron to any
reception reguirements.

Total Design

Impedance Correlators:

Exclusive impedance correlators
(2 patents pending) automatically
increase 75 ohm driven elements
to 300 ohms to provide 100%
signal transfer from antenna

to set. Enables antenna to be
20% more compact!

(B) Total Design

Vertical Resonant Reflectors:
Exclusive UHF vertical resonant
reflectors achieve highest
realizabie gain on channels 14-83
because of exceptionally large
vertical capture area. More UHF
gain than any other 82-channel
antenna design.

Total Design

Electro-Lens Director System:
Exclusive patented Electro-Lens
system (U.S. Patent 2,700,105;
Canada 511,984) absorbs

entire signal and focuses it
directly onto the driven elements
to give Super Colortrons pinpoint
directivity.




Five super high gain
82.channel models
(each with free CS-285
Band Separator);

from $21.50 to $69.95

Total Design FM Contro! Element:
Exclusive FM element provides
high gain on FM bands—and
enables you to attenuate FM bands
in areas where strong FM signals
interfere with TV reception.

(C) Total Design

Cartridge Housing:

Exclusive housing is an integral
part of Super Colortron—buiit-in
and permanent. Completely
weatherproofed to protect solid
state cartridge pre-amps and
connections.

(D) Total Design

Ellipsoidal Boom:

Exclusive boom is the first
aluminum tubing shape
engineered especially for antenna
use. Proved far stronger than any
other existing boom design.

(E) Total Design

Wrap-Around Insulators:
Exclusive low loss dielectric
insulators completely encapsulate
and weatherproof elements and
correlators at point of electrical
contact. Hi-impact polystyrene.
Provide perfect alignment of
elements and eliminate sagging
and loosening.

Four super high gain
VHF/FM models:
from $24.95 to $64.95

UHF models;

\ Three super high gain

|

} from $14.95 to $32.95 |
\

Total Design

High Tensile Aluminum Elements:
Exclusive aluminum alloy has

PSt rating of 38,000 as compared
to 27,000 PSI for alloys used

in other antennas. More

than 49% stronger—and 29%
more resistant to bend and

wind distortion.

Total Design

Wrap-Around Mast Clamp:
Exclusive mast clamp has 4 pair
of locking jaws (not just 2) to
automatically align antenna on
mast and for greater strength and
durability. Requires only one

U bolt.

Total Design Gold Anodizing:
Exclusive Gold Anodizing is the
only permanent gold finish used
on any antenna—the only positive
protection against corrosion

and fading.

Total Design Assembly:

Exclusive construction makes

the Super Colortron truly
easy-to-instalt—unfolds in
seconds—completely

factory pre-assembled.

ANTENNA SYSTEMS

WINEGARD COMPANY, 3000 KIRKWOOD STREET, BURLINGTON, IOWA 52603




Be a Bright Guy. Get your name
into' TV Guide up to 4 times this year.

Your Sylvania Distributor will put your name, your
town and your phone number in TV Guide for your
area as many as four times this year. And to make
the most of it, we'll tie you into our big in-store dis-
play program. If you’re a bright TV serviceman, you
carry the most advanced replacement parts:
Sylvania’s famous color bright 85% color picture tube
and receiving tubes.

Because you’re an Independent, we’re telling TV
Guide readers you're in the best position to make
an honest, unbiased recommendation on color set
repairs. We list your name right on the facing page.

A

#HOA, TNERLY WHAT HAS TV DORE 10
5 T WESTERN?

TV =

That’s what our double-page, full-color ads in
TV Guide, and the display program, are all about.
Business for you. If you like the bright idea, see your
Sylvania distributor and ask him to include you in.

Sylvania Electronic Tube Divison, Electronic
Caomponents Group, Seneca Falls, New York 13148,

SYLVANIA

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS GrEE
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A ‘THINKING TECHNICIAN'S'
APPROACH TO CHROMA
CIRCUIT PROBLEMS

Raise your color ‘intelligence quotient’ and repair those sets faster

Fig. 1—Color phase problem. Note the faces are blue. Correct facial tint could not be
obtained.

B The pressure is on!

There’s a shortage of experienced color-TV technicians.

Color set sales doubled during the past year and all available working
technicians are being called upon to service more sets in less time.

And you can speed the servicing process, eliminate much wasted time
and “floundering around,” if you learn how to match wits with modern color
TV circuits—develop a “thinking technician’s” approach to color circuit
problems.

New advances in color CRT technology have made it more difficult
to use the CRT screen as a trouble-symptom analyzer. Not much evidence
appears on the screen, for instance, when one of the color guns is incorrectly
adjusted or precise purity has not been obtained. The B/W picture usually
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looks good and we cannot aiways use the screen symp-
toms as a “tip off” regarding improper performance of
the color CRT and associated circuits. Some problems,
of course, do show up on the screen.

But let’s look at some everyday cases that require
logical approaches.

Reversed Color

You may bump into this color phase problem some-
times. But make a quick visual check before it grows
into a large time-consuming “dog.” Suspect this trouble
on new color sets or on sets that may have been tamp-
ered with. This case was a new set just unpacked. On its
first color program, the faces were blue (see Fig. 1)
and with the color bar pattern on the CRT screen, they
appeared as shown in Fig. 2. The B/W picture was
normal. After checking further and observing more care-
fully, the red and blue colors seemed reversed. Now
what could cause that?

Many color sets today have the CRT cathode and
control grid leads plugged into pin-receptacles on the
chassis—and you guessed it: the blue and red control
grid leads to the CRT were reversed. After changing
these plugs around (most sets have them marked, or
color coded) and touching up gray-scale tracking,
the color bar pattern appeared normal again (see Fig. 3).
Once again, don’t let little things waste your time.

Dig Those Crazy Patterns

The isolation resistor located under the HV rectifier
socket in some color chassis can really be a trouble
maker—if you allow them to. When the HV rectifier
shorts, like a 3ATZ, for example, this resistor will some-
times overheat and deteriorate. When this happens, all
kinds of oscillations and RF radiations may occur. A
visual inspection of this resistor may not tell the story
because it frequently burns internally.

This defective resistor has been known to create all
kinds of vertical, horizontal and diagonal lines, plus
elaborate “rainbow” effects. It can occasionally cause
loss of color and RF interference is not always evident
on the screen.

One set like this came into the shop for repair and
it “broadcast” RF radiation so strong that a similar pat-
tern was picked up by all the other sets in the shop
which were “cooking” on the test bench. This set would
no doubt have been frowned on by the FCC.,

The permanent cure for this defect is to eliminate the
resistor completely.

We have modified over 200 color sets having this
problem and have observed no side effects. If the HV
rectifier shorts, no damage will result and only the tube
will have to be replaced. One trouble this resistor can
cause is shown in Fig. 4. The same trouble as it appears
on a blank screen is shown in Fig. 5.

When They Won't Track

If you encounter gray-scale tracking problems in
the new 90deg color CRTs and the color does not appear
normal, check the CRT emission. Make sure the emis-
sion is the same for each of the three guns. This is a
must if you expect to obtain proper B/W and color
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Fig. 2—The red and blue bars were reversed on the color bar/dot
generator pattern.

Fig. 3—Normal color bar pattern after control grid wires are in
proper place.

redundancy. It would seem logical to invest in a top-
quality color CRT tester designed for this purpose.

Shifting and movement of 90deg deflection yokes
used on rectangular color tubes also seems to be quite
common. This can cause improper purity.

The yoke should be adjusted for proper purity after
the set has warmed up for 30 minutes or more. Heat
seems to cause the yoke’s shape to change slightly.
Tighten the yoke band snug. If the yoke still seems to
shift, try cementing a strip of sandpaper inside the yoke
mounting ring and this should secure the yoke.

A ‘Who Did It

A house call was made on a new 19in. color re-
ceiver. The B/W picture was excellent—but the color
picture appeared to be missing the red component. After
a fast visual check, we decided that trouble existed in
the R-Y demodulator or the CRT had a weak red gun.
The set’s back was removed. Then we hesitated.

On second thought—logical thought based primarily
on past experiences—we decided to perform a com-
plete gray-scale tracking job and purity adjustment.
During this process, the red screen control was found
turned down slightly. When the gray-scale tracking was
set correctly and the CRT was degaussed, good color
was obtained.

At this point the owner came in and commented on
the good color picture. He also mentioned something

ELECTRONIC TECHNICIAN



Fig. 4—Burned or carbonized HV isolation resistor can cavse out-of-
focus picture and lines on screen.

Fig. 5—Same problem as shown in Fig. 4 but as viewed on a
blank screen.

about “trying to adjust those little red and green controls
on the back of the set for a better color picture.”

The moral is, don’t jump to conclusions and take
the set apart. Use your head. Put first checks first
and follow through in logical order.

Then We Saw Too Much Red

While checking a Zenith 25in. color set which had
6JHS8 tubes as color demodulators, the CRT screen
indicated too much red and adjustment of the red screen
control had no effect. Substituting 6JH8 tubes did not
help. The CRT was checked and it was OK.

The chassis of this set was pulled and taken to the
shop for further checks. All voltages in the demodulator
and CRT circuits checked OK except on tube terminal
8—the R-Y demodulator plate. This should have been
185v but it metered out at 310v—indicating the tube
was not conducting. All resistors, solder joints and con-
nections were checked but nothing unusual turned up.

Before the set left the owner’s home, we had noted
that the heater of the R-Y 6JHS8 tube was lit and the
tube was hot to the touch. A closer look confirmed this.
But we hesitated and said, so what?

The R-Y demod tube was removed and a test socket
inserted in its place and the tube was inserted in the test
socket. It lit up “brightly” but a VOM check showed
only 3v across the heater terminals. Further investiga-
tion showed that the ground connection of socket ter-
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minal 4 had a cold solder joint. When the joint was
resoldered solidly to ground, the set operated normal.
Don’t use your eyes and fingers to measure voltages.

Intermittent Color

When a color TV has complete color, fades for a few
minutes and then is normal for 5 or 10 minutes, it can
create a tough service problem if you don’t use your
head. This condition may occur 8 or 10 times during
an evening of viewing and then correct itself for the next
two or three days.

On this set, the 3.58MHz subcarrier oscillator is
checked first and adjusted for zero beat. Then the color
kilier must be properly set. But after routine checking,
substituting tubes involved, checking for defective
solder joints and short circuits and the trouble still
persists, what’s the next move?

Well, let’s think for a moment., Most later model
color sets are designed so that the color killer goes into
action and disables the chroma amplifier section when-
ever the 3.58MHz oscillator goes off frequency. Because
of this, you do not know whether you have a loss of
color burst, color subcarrier oscillator drift or a mal-
function of the bandpass color amplifier section. Now
we're up a creek, but good. But wait! Let’s use a little
more logical thought, and locate the trouble.

We’'ll turn the color killer control up or disable the
color killer. In sets so equipped, we’ll also disable the
automatic chroma control section (ACC).

Using a color bar/dot generator or a color telecast,
we can now see if the 3.58MHz oscillator is operating
and if it is on frequency. If the colors run through the
picture, then we’ll check the sync and AFC phase de-
tector for good color lock. If the color can be locked in,
then we'll air-test the set for an hour or two and watch
for the possibility of oscillator drift.

If you get no color when the color killer is disabled,
use a scope or VI'VM and check for 3.58MHz oscilla-
tion. If the oscillator checks OK, then the defect is
in the color amplifier or the demodulator section. You
will frequently find that a 3.58MHz crystal can cause
erratic and intermittent color,

Watch That Burst

Here’s a rare problem that may crop up occasionally
and it depends on the TV station transmitting color.
The set does not appear to have enough color gain even
with the color control set at maximum. But when the
set is switched to a different channel, the color comes
in good and strong. This occurs in color sets that have
automatic color control or level provisions. If the color
burst is too high, from the telecasting station, the ACC
section will bias off the bandpass amplifier stage and
very weak color will result. It would be advisable to
check the burst level with a scope to confirm if this is
too high. Check with the set manufacturer’s service data
and a modification can usually be made to eliminate this
problem. But you may also contact the chief engineer of
the TV station.

The “old pro” hopes these few tips will help elevate
your color IQ and that the color you see in most abun-
dance is “cabbage green.” M
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frame that serves as a transformer.

Fig. 2—Degaussing coils in RCA color receiver are mounted top and bottom on a metal

gl T TeTpep—

= I

Troubleshooting

‘Simon simple’ —
but you can’t
fix them unless
you know how
they work

ci134
€80 pf

B The voltage dependent resistor
(VDR) and thermistor automatic
degaussing circuit is being used in
the latest color receivers. In 1964/
65 color sets, there were several
ADG circuits used to degauss the
front screen of color CRTs. Several
circuits employed a spring-loaded
switch, thermal switch and even a
“rolling-magnet” system. The ther-
mal switch is still used, but most

UKV
I )l

J102
ADG
RV 201 * COILS

RT 201
12001
COLD

T105 POWER
c8I10l 3 TRANSFORMER

Fig. 1—Automatic degaussing coil circuit of
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RCA CTC25X color chassis.

ot

manufacturers are now employing
the VDR /thermistor system.

ADG circuits were designed to
remove impurities that appear on
the color screen. These various col-
ors, or combinations of colors, ap-
pear in both the B/W and color
picture. This is caused by magneti-
zation of the metal shadowmask at
the front of the CRT. Thus, ADG
was designed to provide good purity
from a color CRT at all times.

Before ADG circuits were de-
signed, service technicians had to
degauss color CRTs with a regular
degaussing coil after the receiver
had been moved, before adjusting
convergence and on many service
calls.

Color CRTs can be magnetized
by the earth’s magnetic field or by
electrical or electronic equipment
used in the home. An electric clock
or radio placed on top of a color
receiver cabinet, for example, often
created a degaussing job. When
various other types of equipment,
including vacuum cleaners, are oper-
ated near the color set, they may
cause the screen to become magne-
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Fig. 3—A technician points to two degaussing coils located at the bottom

ON- OFF

of a CRT in a Sylvania color receiver. Two coils are also mounted on the

metal flange at the top of the CRT.

150

DEGAUSSING
CoILS

150

' THERMAL

SWITCH

T105 POWER
TRANSFORMER

£ o

Fig. 4—Automatic degaussing coil circuit in Admiral D11 chassis.

Color ADG Circuits

tized. If “Mrs. Jones” wanted to
move the color set from the living
room to the den, a service technician
had to be called to degauss the CRT.
Even shifting the set from one cor-
ner of a room to another frequently
caused a degaussing job. Hence, the
advantages of ADG not only allow
the set to be moved around, but it
keeps the CRT magnetically “clean”
at all times. It also eliminates the
necessity for many callbacks and
nuisance trips.

Although ADG circuits are used
in all new color receivers today, wise
TV technicians still carry a degauss-
ing coil on service calls. It is always
best to degauss the color CRT be-
fore a new receiver is delivered or
after working on it. This is especially
true after installing a new color CRT
which shows impurities at the cor-
ners and sides.

VDR/Thermistor Systems

When a color receiver is first
switched on, the ADG circuit auto-
matically begins to degauss the
CRT—before the picture appears
on the screen. A sudden current
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passes through the degaussing coils,
is shut off and then passes into the
secondary circuit of the power trans-
former (see Fig. 1). Let’s briefly
observe how this takes place.

A thermistor, when cold, offers
high resistance to the sudden cur-
rent surge—allowing the degaussing
coils to become operative. This cur-
rent sets up a magnetic field around
the coils—providing a demagnetiz-
ing circuit. When the thermistor be-
gins to warm up, its resistance begins
to decrease—allowing current to
flow through the thermistor to the
low voltage silicon rectifiers.

Likewise, the VDR’s resistance is
extremely low when no voltage is
applied to it. When the color re-
ceiver ON/OFF switch is first closed,
current in the secondary of the
power transformer is routed through
the degaussing coils and the VDR.
As the thermistor heats, closing off
the current through the coils to the
VDR, the VDR'’s resistance in-
creases. With the VDR’s resistance
increasing and the thermistor’s re-
sistance decreasing, all ac current
is routed through the power supply

and the degaussing action is com-
pleted.

Each time the ON/OFF switch is
placed in the ON position, the circuit
is degaussing the color CRT—if the
set is allowed to first remain off for
a few minutes. Normally, the de-
gaussing action is completed by the
time the picture comes on the TV
screen.

In the earlier Admiral models,
however, where a thermal-type
switch is used, the B/W picture will
sometimes come on before degauss-
ing is completed—displaying a col-
orful array caused by magnetic lines
of force.

Coil Mounting

Most degaussing coils used in
VDR /thermistor circuits are
mounted on a metal flange around
the color CRT. This metal flange
offers a greater magnetic field at the
front of the CRT. The RCA de-
gaussing system has two coils at the
top and bottom on the metal flange
of the CRT (see Fig. 2). The de-
gaussing coils in a Sylvania color
cabinet are shown in Fig. 3.
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Many circuit variations exist for
VDR/thermistor circuits. In the Ad-
miral D11 chassis, the thermistor
and degaussing coils are in the pri-
mary winding of the power trans-
former (see Fig. 4).

Practically all VDR/thermistor
components are wired in the power
transformer secondary circuit. For
example, the G-E CB23 and CB25,
Zenith 25NC37, Curtis-Mathes
CMC20 and the RCA CTC25X
chassis have the thermistor circuit
in the top leg of the secondary wind-
ing. The Philco 16M91, Muntz
AS9021 and Westinghouse V2650
chassis incorporate the VDR /ther-
mistor circuit in the bottom leg of
the secondary winding. The Philco
16M91 and 16M91A degaussing cir-
cuit is shown in Fig. 5.

Thermal Switch/Thermistor Circuit

The thermal cutout circuit is pri-
marily used in the Admiral color
receiver. When the ac switch is in
the ON position, the thermistor re-
sistor has a high resistance and the
ac current goes through the de-
gaussing coils. As the color receiver
draws more current, the thermistor
becomes warm and more current be-
gins to flow through it—cutting out
the degaussing coils with the thermal
switch.

Generally, only two large coils are
used in this circuit. They rest on
each side of the color CRT close to
the front of the tube face. If the
HYV socket is located in the side of
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Fig. 5—Automatic degaussing coil circuit in
Philco-Ford 16M91 and 16M91A chassis.
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the CRT, these two coils are
mounted at top and bottom.

Degaussing coils may be con-
nected in series, parallel or in series/
parallel. The Sylvania DO2 chassis
has four degaussing coils connected
in series/parallel having a total re-
sistance of 2%2Q. RCA degaussing
coils are wired in series and have a
resistance of 10 to 12Q. The two
large Admiral degaussing coils in
the D11 chassis are in parallel and
have a resistance of 15Q for each
coil.

When a defective degaussing coil
or a color CRT is replaced, make
sure the degaussing coils are placed
in the exact position of the original
coils. They cannot be turned over
or turned around as they will be
working against one another. Mark
the back outside edge with a white
arrow pointed upward.

Chasing Trouble

A defective degaussing system is
indicated when color blotches or
impurities appear in B/W pictures.
You may degauss the screen one
day and be called back within a
week to do it over again. Another
symptom is a “lag,” or the degauss-
ing coil is working late—after the
picture comes on the screen.

You may get no degaussing action
if a VDR or thermistor becomes
defective. Open degaussing coils or
poor socket connections will give
similar results. A sluggish switch in
a thermal-switch circuit will cause

CB FI
3.IAMP, =

SOCKET .ol Jtieo

a delay and the picture will come
on ahead of shut-off time. Burned
or dirty thermal switch points may
cause intermittent operation or pre-
vent degaussing action altogether.

If the degaussing coils remain en-
ergized, a whirly-color pattern re-
mains on the screen. An open or
poor board connection to the therm-
istor that’s sown in Fig. 1 can
cause intermittent reception or no
reception. If one of the coils
mounted on the metal flange shorts
to the metal holder, the circuit-
breaker will kick out.

A high resistance thermistor will
cause the degaussing coils to remain
on for a long time or they may not
be turned off at all. Likewise, a high
resistance VDR will weaken or
cancel degaussing action.

Several methods may be used to
check ADG circuits. One method
is to short out the thermistor re-
sistor with a clip lead. Now plug
in the cheater cord and obtain a
picture on the screen. First notice if
impurities appear on the color
screen. Remove the clip lead and
watch the degaussing action. This
sudden surge of ac current is only
momentary and must be observed
carefully.

Another easy method is to use the
regular service degaussing coil and
place it against the front of the TV
screen (see Fig. 6). With the color
receiver operating, plug the de-
gaussing coil into the ac line. Leave
it there a minute or two and then
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Fig. 6—Using service degaussing coil to isolate a defective ADG system.

quickly pull the degaussing coil
plug from the ac outlet. You will
observe several blotched color areas.
Now switch the color receiver off
and let it cool for five minutes.
Switch it back on and check for
purity. If the screen is not pure (see
Fig. 7), the ADG system is not
functioning as it should. In the event
that several impurity areas show on
the screen, check for shorted turns
in the ADG coils. Also substitute a
new VDR unit for the one in the
circuit.

When checking degaussing coil
resistance, compare the resistance
with that indicated on manufac-
turers’ circuit diagrams. Some de-
gaussing circuits, like the Philco-
Ford 16M91 chassis, for example,
have the VDR, thermistor and de-
gaussing coils isolated from the TV
chassis. Be sure and measure only
the resistance of the coils.

This method of checking degauss-
ing coil circuits is much easier than
clipping a wire across the thermistor
resistor. In most color receivers, the
VDR and thermistor are located un-
der the chassis. On the RCA color
chassis they are mounted on top, but
it’s a little difficult to clip a lead
onto them because of short com-
ponent leads.

You can actually see the sudden
charge of current by placing a 100K
resistor in series with a NE2 neon
lamp. A neon test lamp, the type
with the two insulated leads, will
give the same results. Remove the
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ADG circuit.

degaussing coil plug from the chas-
sis. Plug the neon lamp indicator
into the receptacle holes. Now plug
in the cheater cord and notice the
sudden charge of current. If the
neon lamp stays lit or takes a long
time to come on, replace the therm-
istor.

Intermittent ADG

After an RCA CTC24 Chassis
was in the owner’s home for two
months, the customer complained of
color appearing on B/W pictures.
A few preliminary degaussing checks
were made and the receiver seemed
to work perfectly. The service de-
gaussing coil cleaned the screen as
usual. Within another month the
screen was impure once again. At
first, we suspected the lady of the
house was switching-off the vacuum
cleaner in front of the receiver. But
with the receiver operating, the
service degaussing coil was placed
near the screen and quickly switched
off. Then the screen appeared per-
fect. Since the VDR and thermistor
are mounted on top of the chassis,
each component was “pushed
around” a bit and the next time we
went through the procedure, the
screen was impure. The trouble
proved to be a badly soldered joint
on one leg of the VDR.

Another case, in an Admiral G12
series chassis, was similar. The de-
gaussing system on this set worked
perfectly sometimes and at other
times, the degaussing action was

Fig. 7—Photo shows impurities on B/W screen caused by defective

dead. After cleaning the thermal
switch points, the set worked per-
fectly. In still another Admiral chas-
sis which used a thermal switch
circuit, the entire thermal-switching
assembly had to be replaced because
the degaussing coils were still ener-
gized after the picture came on.

Faulty Purity

In an Admiral 1965 chassis the
owner complained of an impure pic-
ture when the set was one month
old. After two unsuccessful repair
trips, the set was brought to the
shop. It was degaussed with the
service coil, but within two days it
was fouled up again.

The service degaussing coil was
placed against the CRT screen, with
the receiver operating, then the coil
was switched off. The receiver was
left to cool for a few minutes. When
the set was switched on, impurities
were obvious. Replacing the therm-
istor-switch assembly did not rem-
edy the situation but further checks
revealed an open silicon rectifier in
the power supply. The output volt-
age was almost normal but one
diode in the bridge circuit was open.

You can save a lot of time by
removing one lead from each silicon
diode and checking each one sepa-
raiely. Be sure and double-check all
four silicon diodes. And remember
—a defective color CRT can show
the same impurity symptoms as
those caused by a defective ADG
system. B
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Solving Horizontal and Vertical
Problems in Solid-State TVs

HORIZ 0SC
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Use your scope to speed
troubleshooting in these areas
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Fig. T—Horizontal circuits of RCA KCS153 chassis.
horizontal outout transistor should be numbered 2494,
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Note that the

N Your scope can eliminate many
frustrating hours from your solid-
state TV receiver servicing. Since
time is your greatest asset, you have
to telescope as many jobs as possible
into an hour. If you know how to
use your scope effectively, how to
observe and compare manufacturers’
waveforms and apply a little knowl-
edge of theory to solid-state TV
receiver circuits, then you “have it
made.” This is especially important
in horizontal and vertical sections

o TO HIGH
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. 3 OF PICTURE
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of solid-state receivers. In fact, we
believe these sections pose more
difficult problems than all the other
sections put together.

Scoping the Horizontal Section

Generally, the circuit-breaker will
kick out when trouble arises in
the horizontal section of a solid-
state TV receiver. This condition
is caused by poor or no drive voltage
on the horizontal output transistor.
The horizontal output transistor
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number 2 in Fig. 1.

draws heavy current, kicking out the
circuit-breaker. But if the circuit-
breaker goes out as soon as the reset
button is pressed, the trouble could
easily be in the low voltage solid-
state power supply. In the event
the raster remains or the circuit
breaker stays put for a few seconds
and then kicks out, the trouble is
generally in the horizontal or vertical
circuits. Also, don’t overlook the
possibility of a defective circuit-
breaker.

Of course, it is difficult to make
checks and use the scope in a re-
ceiver when the circuit-breaker won’t
hold. An overloading condition exists
under these conditions and the cir-
cuits should be disconnected one by
one to isolate the exact circuit caus-
ing the overload. Unsoldering or
unplugging connections may be nec-
essary. Don’t short out or bypass
the circuit-breaker. You may ser-
iously damage one or more hori-
zontal power transistors. Let’s take
a look at the horizontal circuit of
an RCA KCS153 solid-state chassis,
as shown in Fig. 1.

Where do we begin when the
circuit breaker won’t hold? First,
remove the chassis from the cabinet
but leave all cables and connecting
wires intact. There’s enough room
to see what goes on between chassis
and the small 12-in. CRT.

Check and determine if the low
voltage power supply is functioning
properly. Unplug the yoke lead from
the chassis but leave the speaker
lead connected. Now reset the cir-
cuit-breaker and apply power to the
TV recciver. If a rushing noise
comes from the speaker, we gen-
erally assume that the low voltage
power supply is OK. A quick check
at the power supply will definitely

MARCH 1967

Fig. 2—Waveform at base of horizontal oscillator, 2495, test-point

bear this out if a 40v reading is
obtained on the VIVM.

Now, when the yoke is reinserted
and the circuit-breaker kicks out,
you know the trouble exists in
cither the horizontal or vertical sec-
tion. The horizontal circuits give
more trouble than the vertical cir-
cuits and it is very wise to suspect
the horizontal section first. Trouble
in the horizontal section may also
show up in the flyback and HV
circuits. Go directly to the horizontal
output transistor (2924) and re-
move the mounting screws. Remove
the horizontal output transistor from
its socket.

Reset the circuit-breaker and see
if it will hold. If it does, we know
the trouble is definitely in the hori-
zontal circuits. Use a direct scope
probe and begin at the horizontal
oscillator transistor base. Does the
waveform look like that shown in
Fig. 2?7 If so, proceed to the col-
lector terminal of the transistor.
Check the waveform you get on the
scope with that shown in Fig. 3.

A voltage gain or increase in
height of the sawtooth which you get
at the base of the horizontal drive
transistor (2496) should be like
that shown in Fig. 4.

Now go to the collector terminal
of the same transistor and check
the voltage gain and waveform.

The voltage gain at the base of
the horizontal output transistor is
seven times that on the base of the
horizontal drive transistor. Tre-
mendous voltage gain is obtained
in the horizontal driver circuit. With
the horizontal output transistor out
of the circuit, the waveform appears
like that shown in Fig. 5. When the
horizontal output transistor is in the
circuit and functioning properly, the

Fig. 3—Waveform at collector terminal of the horizontal oscillator,
test-point number 3.

waveform appears as shown in Fig.
6, taken at the emitter.

Scope Practice

When you have sufficient prac-
tical experience with the scope on
solid-state receivers, you can quickly
spot the defective stage. If a wave-
form does not appear as shown
here or those shown in manufac-
turers’ service data, we have lo-
cated the trouble. At this point, use
the VIVM and milliammeter sec-
tion of the VOM to pinpoint the
defective component.

For instance, if all the horizontal
output transistor waveforms check
out, substitute a new transistor and
see if the circuit-breaker holds. Al-
ways remember to keep a pulsed
waveform on the base of the hori-
zontal output transistor or the tran-
sistor may be immediately damaged.
Now check the damper transistor
for possible leakage or damage.

Remove the damper transistor and
quickly measure the resistance be-
tween base and collector. A good
damper transistor will measure
around 3Q one way and with the
meter leads reversed, measure more
than 20K. If the resistance is low
both ways, you have located the
trouble. Also, a good transistor
tester will show up a defective tran-
sistor. In case the resistance checks
good, put the damper back in its
socket and go to the current limiter
transistor. But if the resistance
measures 10K or lower, replace the
damper with a new transistor.

If a damper is substituted and the
circuit-breaker still kicks out, pro-
ceed to the current limiter transistor.
When this transistor is substituted
and the circuit-breaker kicks out,
the trouble is in the flyback circuit.
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Fig. 4—Waveform taken at the base (test-point 4) of the driver tran-

sistor, 2496,

Fig. 6—Correct waveform at the emitter of the horizontal output
transistor when it is in its socket and working properly.

If the current limiter transistor is
left out of the socket for a minute
or two, the protective resistor will
become hot and begin to smoke.
Just remove the current-limiter tran-
sistor long enough to check the hold-
ing of the circuit-breaker.

In replacing power transistors, it
is best to check the mica insulator
and alignment of the transistor
socket. Place silicone grease on
both sides of the insulator for good
heat dissipation. If a power tran-
sistor socket does not line up prop-
erly, it is somtimes easy for the
transistor terminals to short against
the chassis.

Adjusting Horizontal Sweep
In KCS153 Chassis

If the horizontal stabilizer coil
slug in the horizontal sweep circuit
of this chassis is not properly ad-
justed, serious damage can be caused
to the horizontal output circuits.
First, be sure the receiver is switched
off. Then connect a clip-lead from
the collector terminal of the sync
separator, 2475, to ground.

Connect the scopc’s vertical in-
put probe to the collector terminal
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Fig. 5—Waveform at the base of the horizontal output transistor (test-
point 6) when the transistor is removed from the circuit.
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of the horizontal oscillator (2495)
and the scope’s low side to ground.
Place a clip-lead across coil term-
inals 2 and 3 of the horizontal stabil-
izer coils. Switch the TV receiver on
and adjust the horizontal hold con-
trol for minimum side-drift of the
picture. Adjust the horizontal stabil-
izer coil slug (top of coil), for a
pulse width of 18usec (see Fig. 7).

Switch the receiver off and dis-
connect the scope leads. Remove
the clip-lead shorting terminals 2
and 3 of the horizontal stabilizer
coil. Adjust the bottom slug of the
horizontal stabilizer coil so the pic-
ture will just drift sideways. Now
check the horizontal hold control
on a regular TV picture. In setting
the horizontal hold coil of a solid-
state receiver, follow the manu-
facturers’ servicing procedures
closely.

Checking the Vertical Section

Tke waveforms in the vertical
section are more difficult to measure
than in the horizontal section. These
waveforms seem to be quite un-
stable unless you have a well de-
signed scope. Most troubles ob-

Fig. 7—Horizontal sweep adjustment waveform for the KCS153.

served on the TV screen are poor
height, poor vertical linearity, in-
sufficient vertical amplification and
simply a white horizontal line across
the screen—indicating no vertical
sweep. A scope check of transistors
will locate the defect.

Begin at the vertical oscillator
and go from base-to-collector of
each stage. Notice the gain or loss
in each stage and also the waveform.
Most solid-state vertical amplifiers
are directly coupled from collector-
to-base or from emitter-to-base of
the preceding transistor. From three
to five transistors may be used in
the wvertical section. The vertical
sweep circuit schematic of an RCA
KCS153 is shown in Fig. 8.

The sawtooth waveform at the
vertical oscillator base should ap-
proximate that shown in Fig. 9. The
waveform at the vertical oscillator
collector and base of the vertical
amplifier (2501) is shown in Fig.
10. You’ll note that the waveform
at the vertical-amplifier base (2501)
has about the same amplitude as the
waveform at the vertical driver
emitter (not shown). In checking
vertical waveforms, use a direct-
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Fig. 8—Vertical circuit schematic of RCA KCS153.
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Fig. 10—Waveform at the collector of the oscillator and the base of

the vertical amplifier.

coupled probe. Set the scope fre-
quency to 50 or 60Hz.

The greatest voltage gain is noted
in the vertical output transistor. Here
the gain is about 10 to 1 in the
KCS153 chassis, while in a Sylvania
AO2 chassis, the ratio is about 5
to 1. A quick check of the gain of
any vertical or horizontal waveform
should be made against the manu-
facturers’ schematic. Most manufac-
turers place these waveforms on the
diagram or elsewhere in their service
manuals. (When the manufacturer
furnishes them, ET prints these
waveforms on TEKFAX schematics.)

It may prove difficult at times to
locate a point on the circuit board
to place the scope probe tip. One
or more transistors may be tightly
located between chassis and CRT.
Extreme care should be exercised
to prevent shorting transistor ele-
ments with the probe tip. But, if
you follow the schematic carefully,
you’ll find test points or test termi-
nals numbered on the diagram.

For example, the vertical output
transistor in the RCA KCS153 chas-
sis, is mounted under a sub-chassis.
The transistor terminal connections
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220N

Fig. 9—Waveform at the base of the vertical oscillator transistor, 2502.

are between CRT and main TV
chassts. Sometimes it is rough to get
a probe down to this vertical tran-
sistor. But, if youw’ll look at a tie-
point on the etched board, a letter
“U” is in plain view. The vertical
output transistor waveform can be
checked from this tie-point,

When a signal loss or a weak
waveform of a given stage shows on
the scope, you may have located the
trouble. And it is wise to have your
scope screen accurately calibrated.
If your scope is fairly old, it should
be re-calibrated often. This is im-
portant in servicing both vertical
and horizontal sections of solid-state
sets because of the small gain pro-
duced by some stages. There may
be only a P-P voltage change of
0.3v at a given stage. The principal
idea of using the scope in solid-state
TV servicing is to quickly locate the
defective stage. You can then follow
through with a VIVM to pin-point
the ailing component. The scope
probe will not load the circuit you
are checking and this becomes a
great help when troubleshooting in-
termittent circuits. Now, let’s get
down to some everyday cases.

Fig. 11—Waveform at the emitter of Q304, vertical driver stage of
Sylvania AQT chassis. A great loss in gain is indicated.

Getting Down To Cases

A Sylvania AO1 chassis came to
the shop having a fine white hori-
zontal line across the screen. No
vertical amplification was apparent
so we went directly to the vertical
section. Beginning at the vertical
oscillator, Q302, the scope was set
at 50Hz and both input and output
waveforms appeared normal. The
waveform zt the emitter of the
driver transistor, Q304, showed a
waveform like that shown in Fig. 11.
Since the stage acts like a cathode
follower, there is some loss here—
but obviously not this much.

A new vertical driver transistor
was substituted at this point and we
obtained a full raster immediately.
When the vertical driver transistor
was checked, a leakage showed be-
tween collector and emitter, The
correct waveform is shown in Fig.
12.

Another AO1 Sylvania chassis
had a “long-necked” running pic-
ture. The picture was stretched out
into wide lines and we couldn’t stop
it from “flipping.” When the vertical
hold control was rotated, the bottom
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Fig. 12—Correct waveform after the defective vertical driver transistor,

Q304, was replaced.

Fig. 14—Defective waveform taken from the collector terminal which
was caused by a decreased emitter resistor in Q402.

of the raster pulled up two or three
inches.

Beginning at the vertical oscillator
transistor with a scope, we ended
up at the same vertical driver tran-
sistor, Q304. The waveform at the
base of this transistor was like that
shown in Fig. 13. The height and
linearity controls were adjusted but
did not help.

Since we’ve had trouble with this
same transistor before, we auto-
matically substituted it and the
picture became normal. Further
checks showed leakage between base
and emitter of the vertical driver
transistor.

Intermittent Chassis

The overload circuit-breaker on
another KCS153 chassis would kick-
out as soon as the sct was switched
on. At other times the small TV
would run for several hours without
trouble. At first, we tried to isolate
the section where the intermittent
component was located. Once, when
the circuit-breaker would not hold,
the yoke assembly was disconnected.
When this was done, the circuit-
breaker stayed put and noise came

from the speaker. We knew the
audio and low voltage power supply
was good. We next removed the
horizontal output transistor and the
circuit-breaker was reset again. A
quick scope check on the base ter-
minal of the horizontal output tran-
sistor indicated the horizontal cir-
cuit was good. The horizontal output
transistor was substituted and the
circuit-breaker kicked out again.

We removed the current-limiter
transistor from the chassis momen-
tarily. The circuit breaker stayed
on. We were chasing the trouble
“into a corner.” A check of the
100uf filter capacitor and silicon
limiter protection tied it down. The
small silicon transistor was inter-
mittently bad and a new one in its
place solved the problem.

Narrow Picture

A portable AO1 Sylvania came
into the shop having two inches of
black on cach side of the screen.
In a tube TV receiver we usually
think of this problem in terms of
a weak horizontal output tube, a
weak damper or possibly a weak
low voltage rectifier tube. Why think

Fig. 13—Waveform at the base of the vertical driver transistor, Q304.

Fig. 15—Correct waveform at the collector terminal of Q402 after the
emitter resistor was replaced.

any differently about a solid-state
TV receiver? Actually, the trouble
could be caused by any one of the
horizontal transistors but before you
remove one from the circuit, check
the waveforms with a scope.

We began with the first transistor,
Q400, in the horizontal oscillator
and proceeded toward the horizontal
output transistor. At the base of the
horizontal driver transistor the wave-
form was a litttle weak. Going back
to the base and collector of Q402,
the second transistor in the hori-
zontal oscillator, a voltage loss
showed up. The trouble had to be in
transistor Q402 or related circuit
components. But substituting the
transistor didn’t solve the problem.

The waveform on Q402’s collector
terminal was narrow and had about
a lv amplitude loss (see Fig. 14).

The emitter bias resistor was
checked with an ohmmeter and it
measured 3200 instead of 5100.
You may jump to the conclusion
that this 190Q difference would
cause little trouble. But in a tran-
sistor circuit an out-of-tolerance of

only a few ohms can frequently
continued on page 87
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Fig. T—Photo of G-E’s ‘Porta-Color’ receiver showing three
front cabinet screws loosened at top of set front,

Part 1 of a series

B When you first “heft” G-E’s
small-screen, model M213CWD
color TV receiver with one hand,
you will probably jump to the con-
clusion that it is fully semicon-
ductored. But, aside from the CRT,
the set contains 13 tubes (a ma-
jority are compactrons), 13 diodes
and one transistor.

Because the 60-sq in. vicwing-
area 11SP22 color CRT is uncon-
ventional in design, the set has a
number of unconventional circuit
innovations and adjustments.

General Description

Although the set’s cabinet ap-
pears to be made of simulated
wood-grained metal, it is actually
made of high-impact plastic. It has
a carrying handle, a two-element
retractable VHF “rabbit-ear” an-
tenna, illuminated channel indicator
and a built-in spring-loaded activat-
ing-switch degaussing circuit.

It is easy to get to the “guts” of
the set by removing three screws
from the cabinet front (See Fig. 1)
and three from the back. The major
covering section then slips off easily
and exposes the components which
are all top-board mounted.

The etched circuit board is re-
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TEKLAB

A Technician
Looks At G-E's
‘Porta-Color’
TV Receiver

You'll probably be seeing
more of these sets in the

future and servicing

problems are different

tained at the front by “slots” and
the left side by a channel molded
into the bottom shelf of the cabinet
front. Five screws are used to
securc the circuit board in position
on the cabinet shelf. Mounted on
a small sub-chassis and fastened to
the high voltage compartment are
various components of the power
supply — filter capacitors, choke,
power rectifiers, fuse, etc.

Control assemblies, which con-
sist of the VHF/UHF tuner cluster
and secondary control assembly, are
mounted to the cabinet front by
hex-head screws. The speaker is
also mounted and retained to the
front cabinet directly below the
tuner assembly. Nothing is mounted
to the cover except the antenna. On
the first try, a TEKLAB technician
removed the six screws, discon-
nected the antenna from the tuner
input and removed the cover in
exactly 58 seconds.

The CRT and Its Deflection System

The most unconventional part of
the set is its CRT and its circuits
for beam deflection. The CRT is a
three-gun shadow-mask type, but
its three electron guns are placed
in line on a horizontal plane and

the guns scan in-line dot rows of
colored phosphor dots—red, green
and blue—instead of the conven-
tional three colored dot triad
groups.

The beams of the electron guns
are deflected simultancously by a
deflection-yoke system which di-
rects each beam to the desired
group of color dots (see Fig. 2).
With each of the beams properly

VERTICAL
SWEEP

DIRECTION R

3NY

W, R,
A A

........

] \ e

Fig. 2 (Top)—Red, green and blue light-
emitting dots are arranged in a horizontal
line with the dot of each successive line
staggered in respect to previous line. (Bots
tom)—Beam landing with respect to phosphor
dots and aperture mask.
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registered on its group of color dots,
three separate rasters result. These
rasters are superimposed, one on
top of the other, resulting in a
single raster which can produce
either a B/W or color picturc under
proper conditions.

This deflection arrangement, to-
gether with over-all system consid-
erations, leads to an unconventional
convergence arrangement. In fact,
the convergence system is simple—
compared to that on the conven-
tional color receiver.

As indicated previously, the red,
green and blue light-emitting dots,
19 mils in dia, are arranged in a
horizontal line with the dot of each
successive line staggered with re-
spect to the previous line as shown
in Fig. 2. Located behind the dot
pattern is a metal aperture mask
which contains one third the num-
ber of 12-mil dia holes as there are
phosphor dots on the screen (see
Fig. 2). The mask is positioned
and shaped so the holes line up
behind the green phosphor dot as
shown. The distance of beam travel
from the aperture hole to the phos-
phor dots allows approximately 14
mils of dot bombardment by the
electron beam. The approximate
attitude of the three electron beams,
with respect to the phosphor dots
and aperture mask is also illustrated.

Each of the three clectron guns
is similar to a monochrome electro-
static focus CRT gun. Although
the aperture mask holes are behind
the green dots, beams of the red
and blue guns do not strike the
green dots because of the approach
angle of the beams. The beam angle
and the distance of the aperture
mask from the tube screen is such
that the beams strike only the proper
phosphor dot.

It should be understood at this
point that “purity” achieves illumi-
nation of each of the three color
phosphor dots by the proper elec-
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Fig. 4—The two vertical and horizontal magnet assemblies mounted
on an elongated piece of clear plastic 1.5in. from