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The first and only solid-state
test equipment
guaranteed for 5 years.

Now EICO, because of its emphasis on re-
iiability in engineering and manufacture, offers
the industry this breakthrough.

EICO's new line of solid-state test equipment
comes with an unprecedented 5-year guaran-
tee of performance and workmanship. (Send

for full details of this EICO 5-year GUARANTEE
on factory-assembled instruments.)

Additional advanced features include: new
functional design, new color-coordinated es-
thetics, new PC construction, new easier-to-
build kit designs.

New EICO Solid-State Test Equipment

EICO 240 Solid-State FET-VOM $59.95 kit,$79.95 wired.

One all-purpose DC/AC OHMS Uniprobe®. Reads 0.01V to 1 KV
(to 30 KV with optional HVP probe). 7 non-skip ranges, in 10 dB
steps. AC or battery operated. RMS & DCV: 0-1, 3, 10, 30, 100, 300,
1000V P-P ACV: 0-2.8, 8.5, 28, 85, 280, 850, 2800V. Input Z: DC,
11 M; AC, 1 M2. Response 25 Hz to 2 MHz (to 250 MHz with op-
tional RF probe). Ohmmeter reads 0.2 to 1 M2 in 7 ranges. 42"
200 wA movement. HWD: 8%2", 534", 5”. 6 Ibs.

EICO 242 Solid-State FET-TVOM $69.95 kit, $94.50 wired.

All the versatility of the EICO 240 plus: AC/DC Milliammeter, 1 ma
to 1000 ma in 7 non-skip ranges; single all-purpose DC/AC-Ohms
— MA Uniprobe®; and large 6%2” 200 uA meter movement.

EICO 150 Solid-State Signal Tracer $49.95 kit, $69.95 wired.

Multi-purpose troubleshooter for TV/FM/AM & Audio Equipment.
Independent RF Audio inputs. Speaker and meter output indicators.
400 mW continuous power output. Substitution amplifier, output
transformer, speaker. input for rated output: 1 mV RF, 63 mV audio.

New EICO High Performance Instruments
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EICO 385 — Solid-State Portable Color Generator $79.95 Kit. $109.95 Wired
EICO 465 — Wideband Vectorscope/Oscilloscope $179.95 Kit, $249.95 Wired.
EICO 1025 — Solid-State Power Supply $79.95 Kit, $119.95 Wired.

EICO 443 — Semiconductor Curve Tracer $69.95 Kit, $99.95 Wired.

EICO 633 — CRT Tester & Rejuvenator $69.95 Kit, $99.95 Wired.

EICO 635 — Portable Tube Tester $44.95 Kit, $69.95 Wired.
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Hum 60 dB below 400 mW, 105-132 VAC, 50/60 Hz, 5VA. HWD:
7%2", 8%2", 5”. 6 Ibs.

EICO 330 Solid-State RF Signal Generator.
$59.95 kit, $84.50 wired.

5 fundamental bands 100 kHz to 54 MHz. Vernier control 0-100%.
Output 300,000 uV into 50-Ohm load. External signal modulation
or internal 400 Hz, 0 to 100%. 105-132 VAC, 50/60 Hz, 1.7 VA.
HWD: 7v2”, 8% " 5" 5 lbs.

EICO 379 Solid-State Sine/Square Wave Generator.
$69.95 kit, $94.50 wired.

5 sine wave and 4 square wave bands. Low distortion Sultzer feed-
back FET circuit. Sine: 20 Hz to 2 MHz; 0-7.5V rms into hi-Z, 0-6.5V
into 600 ohms Max. distortion 0.25%. Square: 20 Hz to 200 kHz;
0-10V p-p into hi-Z, pos. direction, zero ground. Rise time at 20
kHz less than 0.1 u sec. 105-132 VAC, 50/60 Hz, 10VA. HWD: 7%2",
8%2" 8%2". 9 lbs.

New EICO Probes for the Pros

Hi-Voltage Probe HVP-5, Wired $19.95.
Convenient built-in voltmeter. Barrier sections isolate HV tip from handie and
meter. Measures up to 30 KV. Lightweight, compact.

Solid-State Signal Injector Probe PSI-1, Kit $5.95, Wired $9.95.

Pen-size, 1-ounce, selt-powered signal generator. Frequency range from 1kHz to
30MHz, with harmonics. Clip it to your pocket — ideal for signal tracing in the
field.

Solid-State Signal Tracer Probe PST-2, Kit $19.95, Wired $29.95.

Flashlight-size, 2.20z, self-powered. Hi-gain amplifier, 50Hz to 200MHz with
demod tip. Input Z: 35009, 35K, 350K2; Output: 0.3 p-p volts. Noise —45dB.
Distortion <’5%. Complete with earphone, all probe tips, AA battery, pocket clip
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283 Malta Street, Brooklyn, N.Y. 11207
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20 Millwick Drive. Weston, Ontario




With all that free loot, no wonder the chips are starting to fly.

Nearly everybody who uses Sylvania receiving
tubes (and that’s nearly everybody in the business)
is saving those Sylvania chips. And why not? Every-
body can come out a winner. You can redeem the
chips for blenders, broilers or bincculars; toasters,

tools or TV sets; cameras, clothing, or cutlery. If
you haven't seen Sylvania’s “In the Chips” catalogue
yet, ask for one at your local participating Sylvania
distributor. And don’t wait for Christmas for the
gift you've wanted.

“In the chips” promotion. S\TLVAN Ir\
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Now a Heathkit
Solid State Vectorscope/Color Generator

Only $124.95*

o

HEATHXIT

INTENSITY
PULL 70K POWER ON

P

HORIZ. POSITION
rocus

VERT. POSITION
AsTioMaTISM

VECTORSCOPRPE
MOOEL KX

DISPLAY

GREEN GUN

]

NORMAL SHORT

Accurately Performs All Of These Adjustments: » 3.58 MHz Oscillator
¢ Reactance Coil

¢ Raster

« Static & Dynamic Convergence e Phase Detector Transformer
o Purity ¢ Demodulator Angle Check

« Gray Scale e Chroma Bandpass Touch-Up

Kit 10-101, 121bs.. .. ..... ... .. ...........$124,95*

Fast switch selection of standard 9 x 9 display . . . or exclusive Heath “3 x 3" display

T s
Color Dot Horizontal B, ii]3x3 3x3 3x3
4 Bars Pattern Bars f. ' ilColor Bars Dot Horizontal
N —

Shading Cross Vertical 3x3 3x3 3x3

Bars Hatch Bars Shading Cross Hatch Vertical
10-101 SPECIFICATIONS — PATTERNS — Purity: Produces o snow-free roster for purity R 1
adjustments. Dots*: 9 x 9 produces a display of 110 small dots, 3 x 3 produces a display of nine | HEATH COMPANY, Dept, 25-7 = I
dots for convergence adjustments. Crosshatch*: 9 x 9 produces o display of 11 verticol ond 10 Benton Harbor, Michigan 49022 g RS RNy
horizontal lines. 3 x 3 produces o display of three vertical and three horizantol lines for con- | . I
vergence and lineority adjustments. Horizontal Lines*: 9 x 9 produces a display of 10 horizontal | O Please send FREE Heathkit Catalog l
lines. 3 x 3 produces a disploy of three hcrizontal lines for verticol linearity and pin-cushion [0 Please send [0-101 Specification Sheet
odjustments. Vertical Lines*: 9 x ¢ produces 11 verticol lines. 3 x 3 produces o display of 3 verficol | I
lines for horizontal linearity and canvergence odjustments. Color Bars*: 9 x 9 produces a display | O Enclosed is $ plus shipping. I
of ten standard calor bors. 3 x 3 praduces o display of three standord color bars. A visual finger- Please send Model 10-101
print {voltage pottern) of all ten color bars in the form of a petal pottern is disployed for color l |
circuit servicing. Gray Scale: Provides a wide bar crosshotch pattern with six shades of bright- | |
ness for color gun level adjustments. QOUTPUT SIGNALS — Video: Greater than =1 volt peak- Name
to-peak composite signal for composite signal injection beyond the videa detector. RF: Variobie | I
ta approximately 25,000 uV output, channels 2 through 6, far composite signol injection into the I Address I
TV receiver antenna input ferminals. Sync: Greoter than 3.5 volts peak-to-peak signal for servicing
sync circuits without video, or sets having separate video ond sync demodulator phose adjust- I Cit State 7i l
ments. GENERAL — Pawer Requirements: 105.125 or 210-250 VAC, 50/60 Hz, 20 Watts. | y P |
Cabinet Dimensions: 634" W x 914" H x 1412” D. Net Weight: 91 lbs. Prices and specifications subject to change without notice.
*The number of dats, lines, ond bars indicated for @ 9 x 9 disolay is the number dispioyed if the | *Mail Order Prices; F.0.B. Factory TE-222 I
receiver under test has no overscan. (s SR = N [ OE— 4

Circle 4 on literature card

July, 1970/ELECTRONIC SERVICING 3



a

BICEIRONIE

news of the industry

Large-Screen Color TV More
Promising Than Three-Dimensional TV

Three-dimensional TV is a long way off, if it ever
materializes.

This basically is the judgment of Dr. Dennis Gabor,
a staff scientist of CBS Labs who fathered the basic
principle (holography) on which most proposed three-
dimensional TV systems are based.

Dr. Gabor, addressing engineers at the National
Association of Broadcasters Convention, stated that
he “couldn’t believe in three-dimensional TV except
in that remote and rather unlikely future” when con-
sumers will be able and willing to spend as much on
entertainment as they now spend on everything.

Large-screen color TV is more promising for the
near future, according to Dr. Gabor, if a less expensive
display system can be developed. The most promising
large-screen TV system, he says, is the laser and fibre
optic technique that amplifies light coming from a
small, conventional color CRT—a system that now is
being developed in Canada.

Hitachi Introduces Pre-Set Customer Controls

A spring-loaded linkage which, at the push of a
button, deactivates customer controls on the front of
the set and internally adjusts the picture to pre-deter-
mined settings is offered on three color TV models in
Hitachi’s 1971 line.

Called Automatic Picture Setting (ATS), the system,
which changes color saturation, tint, brightness and
contrast to levels pre-set by the factory, can be re-
adjusted by technicians in the field, to satisfy customer
preferences or compensate for component aging.

The ATS system reportedly does not compensate for
color variations related to changes in the broadcast
signal.

U.S. Color TV Homes Up To 24.3 Million
U.S. homes having color TV totaled 24.3 million on
April 1, according to a TV Digest report of National
Broadcasting Corporation (NBC) estimates.
The report stated that the new total represents an
increase of 900,000 color sets over the NBC estimate
for January 1 of this year,

Study Indicates 1969 Average TV Shop Profit
Was 12.98 Percent

Radio and TV service shops in 1969 showed an
average before-taxes profit of 12.98 percent of total
receipts, according to a study conducted by the Ac-
counting Corporation of America and reported on by
the National Federation of Independent Business
(NFIB).

This and other statistical facts about 48 basic types
of small businesses, including radio and TV service
shops, are revealed in an Accounting Corporation of

4 ELECTRONIC SERVICING/July, 1970

America publication titled “Yearbook for 1969.” Data
for the statistical analysis reportedly was supplied by
several hundred accountants serving small business
enterprises doing from $25,000 to $300,000 annual
volume.

Copies of “Yearbook for 1969” can be obtained for
$10.00 from Accounting Corporation of America, 1929
First Avenue, San Diego, California.

Mobile Showroom Franchise Offered

A completely stocked mobile showroom of home
electronic products is included in a new home elec-
tronics marketing franchise developed by Van Elec-
tronics Corporation of New York.

The van is a standard Dodge Tradesman model
cquipped with a custom-built interior especially de-
signed to showcase approximately 70 to 100 pieces of
merchandisc ranging from portable TV scts to electric

can openers. Included are radios, stereos, tape record-
ers, mixers, toasters, waffle irons, frying pans, ice
crushers, as well as personal care items such as elec-
tric toothbrushes, hair dryers, etc. The products re-




TUNER"SERVICE CORRORATION

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

TUNER REPAIR

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

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged at cost.

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

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

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

TUNER REPLACEMENT

Replacement Tuner $9.75.

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

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

Specify heater type

Paralle! 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12”.

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

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

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MIDWEST . . . .. 817 N. PENNSYLVANIA ST., Indianapolis, Indiana . . . . . TEL: 317-632-3493

- EAST. ... ... 547-49 TONNELE (:\C;E.e,o.f;;es)ey City, New Jersey . . ... TEL: 201-792-3730

“_ SOUTH-EAST . 938 GORDON ST., S. W., Atlanta, Georgia .. ....... TEL: 404-758-2232
WEST..... ... SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywood, California . . . TEL: 213-769-2720
Circle 5 on literature card
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portedly will be primarily name brands, to be selected
by the franchisee.

The interior of the van is designed so that one of
the sides and the rear open into individual 9-ft. dis-
play areas. An clectronically operated, carousel-type
arrangement in the center of the van rotates into view
those products in the center of the van.

Called Vantron, the new mobile showroom permits
the demonstration of products in customers’ homes so
that they can see how a particular TV set or radio
blends with the decor and furnishings of their home.

Vantron reportedly was conceived primarily for sub-
urban areas, as an extension of an established elec-
tronic retail store.

Further information can be obtained by writing Van
Electronics Corporation, 18 E. 41st Street, New York.

Channel Master Appoints New York
TV Distributor

Leck Industrics of Long Island City has been ap-
pointed cxclusive New York Metropolitan area dis-
tributor of Channel Master’s line of color TV,

Leck also will continue to distribute this manufac-
turer’s radios, tape recorders, indoor antennas and
other consumer products,

Magnavox Home-Study Color TV Course

A new home-study color TV service course de-
signed to provide the necessary basic training for per-
sons considering TV service as a vocation has been
announced by Magnavox,

To be eligible for the course, students must be spon-
sored by a servicing dealer or service contractor and
be given access to shop facilities, equipment and Mag-
navox products required to accomplish specific lesson
assignments, according to Ray Yeranko, Magnavox na-
tional service manager.

Completed lessons are sent to Magnavox, where they
are graded by service training department personnel.

Students who successfully complete the course arc
presented with a certificate which qualifies them for
advanced studies at any one of seven Magnavox service
training centers.

Further information about the program can be ob-
tained from Magnavox Service Training Department,
1700 Magnavox Way, Fort Wayne, Indiana 46804.

New Address for Electronic Measurements
Electronic Measurements, manufacturer of test equip-
ment, has moved to 405 Essex Road, Neptune, New
Jersey 07753.

RCA Gives Full-Year Service Labor Coverage on
Solid-State Color TV

A full year of service labor coverage on its new
TransVista solid-state color TV receivers, a 90-day
labor warranty on other new products, and the addi-
tion of portable phonographs and tape instruments to
the existing 90-day-over-the-counter exchange plan for
radios have been announced by RCA.

Owners of warrantied products will be permitted to
make their own selection of a service dealer, even for
RCA-reimbursed servicing, according to Barton Kreu-
zer, RCA Executive Vice President/Consumer Prod-
ucts division.

6 ELECTRONIC SERVICING/July, 1970

The decision to offer one year of free service labor
on solid-state color TV receivers reportedly was based
on the two-year performance record of RCA solid-
state color TV sets in homes.

Under the existing factory warranty program, RCA
will replace parts for one year on color TV sets and
90 days on black-and-white TV, radios, phonographs
and tape instruments,

The new one-year warranty covers both labor and
parts on 16 TransVista solid-state color TV receivers
whose optional prices range from $600 to $1,750.

Twelve models of New Vista (tube-type) color TV
receivers are covered by the 90-day service labor war-
ranty, in addition to the one-year parts warranty.

The picture tube in all color TV sets will continue
to be replaced during the second year for only the labor
cost.

Society of CET’s Formed

Formation of a society of certified electronic tech-
nicians (CET’s) was formally approved recently by the
National Electronic Association’s (NEA) board of di-
rectors at a meeting in Lake Charles, La.

To qualify for the CET society, an individual must
be a certified electronic technician (CET) and have
“high moral character.”

Annual membership dues for the society are $15.00,
according to Richard Glass, executive vice president
of NEA.

Mexican Station Begins AM Stereo Broadcasting
Stereophonic broadcasting of music using standard
AM cquipment made its commercial debut on May 2 of
this year, when radio station XTRA, a 50-kw station
in Tijuana, Mexico, began broadcasting AM stereo.

Reception of the AM sterco signals reportedly re-
quires only two AM receivers, one tuned slightly higher
than normal and the other slightly lower.

AM stereo broadcasts cover about fifteen times more
area than thosc of a conventional FM stereo station
having the same power, according to Leonard R. Kahn,
president of Kahn Research Laboratories, Inc., devel-
oper of communications and broadcasting equipment.

Precision Tuner Has New Address In Indiana
The Bloomington, Indiana, facilities of Precision
Tuner Service have becen moved to a new building,
according to a recent announcement by Roland F.
Nobis, president of Precision.
The new address is:
5233 South Highway 37
Bloomington, Indiana 47401
Precision Tuner Service operates TV tuner repair
facilities in Indiana, Florida, Texas and California.

1970 Consumer Electronics ‘Golden Anniversary’’
Annual Available

The consumer electronics industry marks its golden
anniversary this year. It was born in 1920, with the
beginning of radio broadcasting in the United States,
and the offering of the first radio receiving sets to the
public.

The 1970 Golden Anniversary edition of the EIA’s
Consumer Products Division, Consumer Electronics
Annual, just published, outlines the industry’s first fifty



years and contains a year-by-year statistical review of
the products through 1969: television, radios, phono-
graphs and magnetic tape equipment. The special edi-
tion also contains a listing of the industry’s contribu-
tions to the national economy, a chronology of impor-
tant industry events, a glossary of terms used in the in-
dustry, and a list of the names and addresses of major
industry allied trade associations.

Copies are available at 50 cents a copy, postpaid,
from the Electronic Industries Association, Consumer
Products Division, 2001 Eye Street, N.W,, Washing-
ton, D.C. 20006. 25-99 copies are 25 cents each; 100
or more copies are 15 cents each.

FCC Says CATV Can Import Distant Signals

The Federal Communications Commission (FCC)
has tentatively decided to permit cable antenna tele-
vision (CATV) to import signals from distant stations.

Also being considered by the FCC is a proposal
which would eliminate advertising from imported pro-
grams and would permit UHF TV stations operating
on channels 14 through 83 to sell advertising on their
own channels and on other channels on which the im-
ported programs are carried.

Retailer Billing of Customers Draws FTC Warning

The Federal Trade Commission (FTC) has warned
retailers that failure to furnish customers their revolv-
ing or open-end charge account statements in time to
avoid finance charges might be a violation of the Truth-
in-Lending Act, according to a report in Home Fur-
nishings Daily.

The FTC said it voiced the warning because it has
received many complaints from the public stating that
some retailers send periodic billing statements several
days or weeks after the billing date indicated on the
statement.

Retailers are urged by the FTC “to send their pe-
riodic billing statements as promptly as possible so
as to allow consumers the maximum advantage of the
time period.”

The FTC has further warned that “continued abuses
in connection with this problem could result in formal
commission action in individual instances, as well as
the commission’s recommendation for strong corrective
legislation.”

A bill already has been introduced in the U.S. House
of Representatives which, if passed, would amend the
Truth-in-Lending Act to require open-end creditors to
mail their periodic statements at least seven days be-
fore the close of the next billing cycle. A

New Service Literature

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

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

The troubles and cures are grouped according to
manufacturers, which, in turn, are listed alphabet-
ically. The format of the publication is designed to
facilitate filing the troubles and cures according to
manufacturer and chassis number—a definite aid
to quicker servicing.
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TV PICTURE TUBE REBUILDING EQUIPMENT
C.R.T. Equipment Company, Inc.

2740 Old Lebanon Road
Nashville, Tennessee 37214

Telephone (615) 883-0215

Mail Coupon Today

(Please Print)
Name

Address

City State Zip
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1
1
1
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Firm Name 1
]
1
]
]
1

Clip Me Out
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A good tip...
on how to
save up to
hour on
every delivery.

Fill in, | labor savers — no obligation |
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m APPLIANCE DOLLY SALES COMPANY
1307 W. Fond du Lac Avenue * Milwaukee, Wis. 53205
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Circuit Change in GE MXT Chassis

In the Troubleshooter department in the May ’70
issue of ELECTRONIC SERVICING one of your
readers asked for suggestions to correct recurring
failures of the video detector in General Electric
MXT chassis.

I doubt that replacing the 6AF11, as you suggested,
will help. The General Electric Company recommends
that you insert a 470-ohm, Ye-watt resistor in series
with the control grid of the 6AF1l. This will not
affect the gain or picture detail, but will prevent
future detector failure.

R. D. Overman
Kansas City, Kansas

Thank you, Mr. Overman, for taking the time to
inform us of the modification recommended by G.E.

We also thank the following readers who already
were aware of the modification and also took the
time to bring it to our attention: Bill Campbell, Ashe-
ville, N.C;; Everett Graff, Hart, Mich.; Robert C.
Ireland, Pleasant Valley, N.Y.; and Kenneth R. Brown,
Hartford, Ky.

Source for Tube Tester Set-up Charts

In nearly every issue of ELECTRONIC SERVIC-
ING in the Letters to the Editor department someone
is trying to update their tube tester or find the latest
tube set-up data.

I have found that Coletronics Service, Inc., 1744
Rockaway Avenue, Hewlett, N.Y. 11557, can supply
the latest roll charts or tube set-up data for many
different manufacturers’ models. In addition, they can
supply a Model B-16 adapter to update older tube
testers to check newer tube types.

It should be noted that in order to test the newer
type tubes, a checker should have from 12 to 14
switch positions; however, older checkers sometimes
have only five or six. Thus, based on age and in-
tended use, a purchase of a new tube tester is often
advisable.

Prior to purchasing a new tube tester you should
check manufacturers  literature; most manufacturers,
if you write direct to their plant, will let you review
their manuals prior to purchase. If you are not in-
terested, just return the manual to them. Also keep
in mind the good tube checkers available in kit form.

I hope the above information will be of help to
fellow service technicians.

Bernard H. Serota
Philadelphia, Pa.

Tip for Hanging on to Tubes
I have a servicing tip for ES’s readers. It’s an old
trick, but it works.
Many times when a tube is pulled out of its socket,
it will go flying out of your fingers clear across the
shop. To prevent this, get a little bottle of glycerin at
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the drug store and apply a small amount to the
thumb, first and second fingers. Let it stand for per-
haps 10 seconds and then rub it off with a tissue or
clean cloth. After applying the glycerin, your fingers
will not slip off the glass, and you can really hold
on to those tough tubes. One word of caution: Do
not pull out the socket, too. Reapply the glycerin as
needed; you will never know it is on your fingers.
There are still plenty of tube jobs around, so 1

hope this will help someone.

J. Hamilton

Winchester, Ind.

Auto Antenna “Improvement’’?

The article titled “Testing Windshield Antennas”,
which appeared on page 58 of the April *70 issue of
ELECTRONIC SERVICING, is quite a paradox.

The auto industry claims it is trying to make cars
easier to service, and then they come up with a mind-
boggling “improvement” like this. If your car radio
antenna goes bad, instead of a simple $3.00 replace-
ment, now yot’ll have to replace a $50.00 (or more)
windshield. Now that’s what I call progress. I'm sure
the glass replacement people are delighted.

Somehow, I think Detroit could have come up with
a hidden antenna that was replaceable.

Ken Greenberg
Chicago, Ill.

Equipment For Sale
I would like to sell my radio and TV equipment.
If anyone is interested, please write to me and I will
send a list of what I am offering for sale.
G. G. Gibson
Box 66
Arnett, West Va. 25007

Rider Radio Manuals For Sale
I have noticed from reading the Letters to the
Editor department of ELECTRONIC SERVICING
that some readers need Rider radio manuals. 1 have
Volumes I, II, III, IV, VIl and IX for sale “dirt
cheap”. If anyone is interested, please write.
Jerry Vondruska
2921 E. 16th
National City, Calif. 92050

Parts Availability—Examples

As I sit here this morning going over my back
order list on parts, I wonder what the independent
shops in the western and southern parts of the country
do to get parts shipped in a reasonable length of
time. I am located 12 miles from Philadelphia—closer
to many of the larger manufacturers than shops in
other parts of the country.

On my list, I find a four-inch Motorola speaker for
a b-w TV which has been on order seven weeks; an



WhYget caught with your pants

down because of false shorts? The new
B & K Model 607 Dyna-Jet is the first
reasonably priced tube tester to give
you nothing but positive short indi-
cations in every tube you'll ever test.

Why? Because 10 lockout buttons let
you create any combination of live pin
connections you want. How? By
locking out the pin connections you
don’t want.

it's so easy to use too. A shape-coded
chart does practically all the thinking
for you. And the B & K multiple socket
design means you need only 3or 4
settings to complete a quality check.

Consider all the advantages:

¢ Exclusive multiple-pin lockout
switches mean all tubes now can be
tested for shorts. You never get false
short indications regardless of pin
connections. Reset button clears all
lockouts.

¢ Tube testing speed doubled by

(1) exclusive shape-coded symbols that
match controls to chart, and (2) mini-
mum number of settings—maximum of
4, and sometimes only 3.

¢ Checks tubes the accurate way—
under simulated load conditions.

¢ Exclusive grid leakage and gas tests.
« Simplified heater voltage setting.

+ Power ‘ON’ indicator.

« Superior load and plate voltage
capability.

« Attractive, attache-type case for
professional appearance.

Ask your distributor about the new
solid state Model 607 Dyna-Jet from

B & K. It's the most modern portable
tube tester yet. And you'll never be left
in the cold with false shorts. And
that's the naked truth!

Put an end to false shorts
that leave you naked

...with the new 607 portable tube tester from BaK

Product ot

1801 W. Belle Plaine
Chicago, lllinois 60613

The professional

Model 607 test equipment.

Dyna-Jet $114.95
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antenna for a Magnavox AM/FM radio (one year old),
on order eight weeks; a picture tube for a Motorola
portable, on order six weeks; four automobile speak-
ers, six weeks; a UHF tuning knob, Admiral, seven
weeks on order and finally received this week from
their factory located in Philadelphia, twelve miles
away; a head for a Dual 1009 record changer, ordered
four weeks ago, and I am told this part is not avail-
able; six weeks for a part to repair a General Electric
radio, only to be informed this part is out of produc-
tion and no replacement part available—all of these
orders produced unhappy customers.

Also, I have Sams PHOTOFACTs back-ordered as
long as six weeks from a Philadelphia distributor—
with the February issue of PHOTOFACTs delivered
the same day as the March issue.

I had a non-polarized capacitor, for a Motorola
color TV, on back order eight weeks—another
unhappy customer.

A UHF tuner shipped to a tuner service organiza-
tion on February 17 came back to my shop on April
21. 1 had to call this tuner service twice, and each
time was told they “had not gotten to it yet but
would right away”. 1 finally called their main office,
and they had the tuner returned to me. The bill was
$10.55 plus postage, three long-distance phone calls
amounting to $8.00, and the tuner still did not work,
so I had to return it to the customer at No Charge.
I could have purchased a new one for $15 or $16.
One more customer lost.

I find it impossible to purchase parts to fix sets
manufactured in Japan. Of course, this is understand-
able when you cannot get parts to repair sets manu-
factured twelve miles away. It seems to me that the
whole industry is in a comfortable rut on parts. If it
is not in the store when you order it, nobody wants
to go to the trouble to locate it. I feel it is the re-
sponsibility of the local distributors to find the parts
for the independent shops. That is what they are in
business for. The independent shop could spend all
day, every day on the phone or writing letters to get
parts, but then we could never get around to fixing
television sets.

The customer does not and will not believe that it
takes six to eight weeks to get parts to repair their
sets. Everyone wants service right now, Not Next
Month. I do not feel that I want anything from the
local distributors and manufacturers that my cus-
tomers don’t expect from me—service in the shortest
possible time.

I realize we could avoid many of these problems
if we all had a warehouse and two hundred thousand
dollars with which to buy parts to stock it. I do not
know of any independent shop that has, or could
afford, that. I believe we give the fastest and best
service to the customer that is possible with parts
problems such as I've mentioned, yet the customer
never blames the manufacturer. The blame is always
put on the man or shop servicing the unit.

I know there is no one answer to the parts prob-
lem, but I do feel we could and should do something
about it. I don’t like control of business by any or-
ganization, but some of the shop owners in this area
have discussed the possibility of trying to put pressure

10 ELECTRONIC SERVICING/July, 1970

on the distributors or manufacturers by getting to-
gether and withholding orders from certain stores and
distributors until they start giving reasonable service.
We could also refuse to service some types of sets. If
we did this, their “pocketbooks” would soon begin to
hurt and we would get the kind of service from them
that our customers Demand from us.

Service—this is what we are in business for. We do
not manufacture sets, we only service them—but not
very well without parts!

I would appreciate hearing how other shops handle
this problem.

Jack R. Fink, Sr.
Green Ridge, Chester, Pa.

Parts Available

I'like ELECTRONIC SERVICING’s monthly issues
and I am always looking forward to the next one.

I have a 1955 RCA CTC4 color TV chassis, Model
No. 2ICT-662U, in the shop. It is complete except that
it has a bad flyback transformer. Maybe some of your
readers might be looking for parts—such as a yoke,
convergence assembly, or a tuner (VHF and UHF)—
for this set. If so, please write to me for details.

J. R. Racine
1291 Williston Road
South Burlington, Vt. 05401

Help Needed

I .am in need of a replacement for a burnt-out high-
voltage transformer for an oscillograph. The instru-
ment, type $#83Y945 148952, was originally purchased
from Allied Radio, Chicago. Inquiries there brought
the answer that the part (high-voltage transformer,
part number 121500) was no longer available, but
they failed to supply any further information as to
where a substitute might be available.

According to the original instructions, the high-
frequency transformer is fed by a 6W6 oscillator and
power amplifier and oscillates at 80 to 100 KHz. The
oscillations are amplified by one-half of a 12BH7
oscillator feedback amplifier and fed back to the grid
of the other half of the 12BH7, in proper phase to
sustain oscillations. There is a 600-turn secondary for
a 34-kv supply to the post accelerator anode of the
CRT and a 300-turn secondary for a -1.8-kv supply
for the CRT control and focus grids and cathode. Two
half-turn windings are used for the supply of the
filament current of two 1X2B rectifiers.

I would greatly appreciate it if someone could
supply me with the address of a source of this part,
which is essential for the operation of the oscilloscope.

Philip T. Van Engelen
1050 N. Clark
El Paso, Texas 79905

I am in need of the service notes and schematic for
a Jackson Model TVG2 sweep and marker generator.
Every electronic supply house I have contacted gives
me the same answer: It is not available.
Could someone help me in this matter?
Ray’s TV Service
2577 Parkside Drive
Jackson, Mich. 49203 A
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Solving color temperature

problems

by Forest H. Belt

“Color temperature” in TV is
just another name for gray scale.
It refers to the shade of white pro-
duced by the tricolor picture-tube
screen.

The term comes from science. A
black object turns different colors
when heated. It turns a certain
shade of white when it reaches 6800
degrees K (Kelvin). That’s the shade

SCREENS
G25

TECHNIQUES FOR ADJUSTING AND TROUBLESHOOTING.

of white originally planned for the
NTSC color raster. However, most
of today’s color sets end up with
a white that is approximately 9000
degrees K.

From a practical standpoint, the
exact degree isn’t important. The
raster can be warmish white, ob-
tained by setting blue just slightly
low. Or, it can be cold, with a
touch more blue than it needs.
When the raster is ncutral white, the
blacks and whites are as stark as
this magazine page.
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Fig. 1 Simplified schematic of various color-CRT control circuits. No single set has
all these controls, but positions and relationships to other circuits are shown here.
Control labels vary with chassis, too, and the most popular are listed.
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An Exact Mixture

A white raster depends on how
much light each of the three phos-
phors puts out. If they are excited
by their beam currents in correct
proportions, the raster is white.
Gray-scale adjustments set these
beam currents.

Because of difference in phosphor
cfficiency and in brightness of each
color, beam current for cach color
is likely to be different. Therefore,
measuring beam current or CRT
voltages gives no hint of correct ad-
justment, You can generally decide
only by looking at the raster.

The gray-scale adjustment steps
given by each chassis manufacturer
arc onc guide. Some make it easy,
with a “cutoff” system. Others ex-
pect you to be able to judge a neu-
tral white.

T'use a trick to keep my eyes from
misjudging. You can use it, too.
Put a black-and-white set close by.
Then, when your eyes start compen-
sating—which leads to wrong gray
scale—watch the true white on the
black-and-white set for a few sec-
onds. This will help you re-establish
the correct reference level for truer
white.

But sometimes, try as you might,
you just can’t get the proper white.
Call it gray scale, or call it color
temperature, what you have is a
troubleshooting problem.

CRT Grids and Cathodes

Review, for a moment, how ad-
justments affect raster color. Fig.
1 is a diagram of gray-scale circuits
for a color picture tube. This dia-
gram is a composite. No set actu-
ally has them all. But in this dia-
gram you’ll find most of the adjust-
ments any set might have. I'll ex-
plain them briefly.

Virtually every color set has the
three Screen controls. They might
be called G2 controls. They apply



individual DC voltages to each ac-
celerator grid (G2) in the three CRT
guns. A few chassis have the Mas-
ter Screen control; it determines
how much voltage is available for
the weakest gun,

The screen (G2) controls set the
cutoff characteristics for each gun.
For gray-scale tracking, therefore,
the screens mainly affect low bright-
ness, In the “cutoff” method of set-
ting them, you set the brightness
control at about midrange and ad-
just each screen control to barely
extinguish its color. This is easy if
the set has a “Service”, or “Setup”,
switch to kill vertical sweep.

You adjust the Master Screen, or
Master G2, control if a screen con-
trol doesn’t respond. In other words,
suppose you can’t get a color with
one of them. Leave it at its maxi-
mum setting, and turn up the master
control until the color shows. Then
proceed with the others, The object
is a white (gray) raster at low bright-
ness levels,

The next most common controls
in color sets are the Drive, or Gain,
controls. They adjust how much Y,
or brightness (video), signal is ap-
plied to the cathode of each gun.

Many sets omit the Red Drive
control, Blue and green phosphors
in older color CRT’s were more
cfficient than red. They needed to
be “turned down” on highlights
(high-brightness scenes) to maintain
tracking throughout the gray scale,
from black to white.

In today’s sets, with more effi-
cient CRT’s, there are still only two
controls, But a jumper gives you a
choice between red and green with
one of the controls. The Blue Drive
is included in all chassis.

The CRT Bias control is a DC
potentiometer, The purpose is the
same. It sets the operating level of
all guns, so the screen controls can
equalize variations in gain or in
phosphor efficiency. It may be a
switch. The alternate label, “Kine
Bias”, is peculiar to RCA, whose
engineers like to call a color CRT
a kinescope.

A few chassis have “Background”

difference signals from the color de-
modulators with Y, or brightness,
signals from the video section. The
proportions are important to proper
gray scale at high brightness. But it
doesn’t matter whether the controls
adjust the Y signal or the color
signal.

So, the Background or Color
Video controls do the same job for
tracking that the Drive controls do.
They make the raster white at high
brightness levels.

Looking for Trouble
Solving color temperature prob-
lems is a matter of getting the gray-

scale tracking right. The raster
should stay white from very low
brightness to very high.

Gray scale faults show up two
ways. For one, colors don’t hold
true during color shows. A more
noticeable one, though, is the differ-
ence in raster shade as monochrome
scenes change; scenes in which
whites predominate appear one
shade, dark scenes look another.

The acid test of gray-scale track-
ing is this: Turn the contrast down.
Then turn brightness all the way up
and then almost all the way down.
If raster color changes from white
at any brightness level, the gray
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Fig. 2 DC restorer, or clamper, helps maintain proper DC level on CRT grid. A
shorted or leaky diode can alter gray scale of the CRT raster.
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Fig. 3 Special tube oscillator/demodulator for color might fool you if you're not
familiar with the stage. But that needn’t keep you from tracing down DC trouble
that puts a gray-scale symptom in the raster. Just start at the CRT and work back.

instead of Drive controls, Matrix-
ing in the color CRT mixes color-

July, 1970/ELECTRONIC SERVICING 13



scale is not tracking properly.

Go through the adjustments. If
the white is okay at low brightness
but not at high, adjust the drive or
background controls. If the white
is off color at low brightness, adjust
the screen or G2 controls. In Mo-
torola sets, be sure the Tint control
(Fig. 1) is centered.

Plenty of color-temperature prob-
lems are blamed on the color CRT.
And it might be the culprit—par-
ticularly if gray scale is okay at
first but goes bad as the set warms
up. The solution is a new CRT
whose guns aren’t heating slowly.

If the case isn’t too bad, you can
warm up the set an hour or two
before you adjust gray scale. The
color will be off during warmup,
but it'll be okay through most of an
evening’s watching, The only trou-
ble is that, once the CRT starts to
deteriorate, it usually continues.
Youlll have to keep readjusting ev-
ery few weeks. (And you can’t af-
ford that many callbacks.)

In Unusual Spots

If you’re any good with a volit-
meter, you can track down faults
in the networks that surround the
picture tube. The toughies come up
when these circuits are okay but
you still can’t make the gray scale
track properly. Troubles can be hid-

den in some really out-of-the-way
places.

For example, an RCA color port-
able came in with a pink raster. Or-
dinary gray-scale setup didn’t help
at all. The chassis was a CTC22.
The CRT red grid had about 50
volts too much positive DC on it.
Fig. 2 shows what I found. A DC
restorer diode, X1, was leaky. The
plate voltage of the blanker, which
supplies a negative horizontal trig-
ger pulse to the DC restorer diode,
was feeding through the leaky diode
to the CRT red grid. Each gun has
one of these diodes. If a different
DC restorer diode had shorted, it
would have caused the raster to be
the color associated with that diode.

The DC coupling in final stages
sometimes lets a trouble in prior
circuitry affect the gray scale of the
raster. Like the time I took in a
private-label set with an RCA-de-
signed chassis. It had a red raster.
New tubes in the color-difference
amplifiers changed the shade of the
raster, but didn’t cure the gray-
scale problem. Some quick voltage
measurements led me to the cathode
of a color-difference amplifier. The
cathode resistor was open. It was
common to all three color-difference
amplifiers. I left in the new tube,
because the original tube might have
burned open the resistor.
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1 Fig. 4 Bypass ca-

I pacitors along DC

= lines are suscep-
tible to leakage
and shorts. They
might even dam-
age a control by
overloading it.
BLUE Similar symptoms
can be caused by
shorted spark
gaps.

§ 330K

Unfamiliar stages can waste your
time, too. The Motorola TS-918
chassis has a one-tube color oscilla-
tor/demodulator stage (Fig. 3). It
uses a 6LES8 tube. One was brought
to the shop with a magenta raster.
No amount of adjusting would put
enough green into the picture.

With the voltmeter, I checked the
DC on the CRT green grid. It was
very low. Eventually, I traced the
lack of voltage back to the demodu-
lator stage. The supply resistor for
the demodulator screen also set the
DC level at the CRT grid. The re-
sistor was open. Result: low green
level.

Causes of improper gray-scale
tracking show up in the least ex-
pected circuits, I've found coils open
in peaking and decoupling circuits.
If they carry DC or signal voltages
that are applied to the color CRT,
any one of them could foul up gray-
scale tracking or raster color.

Bypass capacitors along the DC
supply lines can be a problem. A
shorted one usually is easy to find.
A shorted spark gap is simple. But
a leaky capacitor, such as one of
those in Fig. 4, is easier to overlook,
for a while. Careful analysis of DC
voltages will usually lead you to the
right defect.

Summary

These are just a few specific trou-
bles I’'ve come across. If you can’t
find the cause of improper gray
scale in the input circuits of the
color CRT, try these techniques:

Look for DC coupling from the
demodulator or difference amplifiers
to the CRT grids. It might be only a
270K-820K resistor shunting the
coupling capacitor, but if it’s there
it means the stages are DC-coupled.
Defects in those stages can affect
gray scale.

Check the coupling circuits be-
tween the Y section and the CRT
cathodes. Usually, DC circuits are
employed here.

Check tubes and transistors that
are DC-coupled to the color CRT.
The faulty one could be back sev-
eral stages.

Finally, don’t let those words
“color temperature” cause you to
try for perfection. If the raster looks
black-and-white, nobody’s going to
argue about a few degrees Kelvin. A
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** You're talking dollars
(not dimes) when you sell
RCA Alkaline Rechargeables!

In no more time than it takes to sell a
carbon-zinc battery, you’ll ring up at ieast
five times the sale-price on an RCA “Re-
chargeable” (and more when the sale in-
cludes an RCA BC-16 Recharger)! The
sell-on-sight name in home electronics now
offers your customers rechargeable alkaline
batteries for any application conventional
“D”, “C” or “AA” batteries can handle!

.,h Put our new self-service department on
4 arge your counter and enjoy larger unit sales,
with no risk of loss due to shelf-life...bigger
profits and minimum selling time thanks to
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I

What'’s in it for customers? Plenty! Prop-
erly used and charged, and depending on
cell size, the “Rechargeables” can provide
from 35 to 50 times the service of conven-
tional carbon-zinc batteries!

For complete details, contact your RCA
Authorized Distributor, or your nearest RCA
~ Distributor Sales Office, or write: RCA Elec-
. tronic Components, Dept. 451, Harrison,
arge ~ N.J.07029.

Based on optional list price of two V5035 Carbon
Zinc batteries.
Based on optional list price of two VS1514-B
Alkaline Rechargeable batteries.
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The demand for servicing of home
entertainment electronic products--
who and how much

National survey profiles the characteristics of the market for a 12-month period.

Active Market for TV, Radio & Hi-Fi Service

About 46.7 million of the nation's 119.8 million
men and women (20 and older) annually are in the
market for TV, Radio & Hi Fi Repairs and Service.

24.7MILLION
WOMEN

19.2 MILLION
ARE 20-39

21.5MILLION
ARE 40 OR OLDER

SEX AGE

n
MILLION NEW
RESIDENTS {2 YEARS
OR LESS)

18.TMILLION
$5,000 10 10,000

35.6 MILLION
LONG-TERM
RESIDENTS

FAMILY INCOME NEW-OLD RESIDENTS

Source: 1970 Yellow Pages National Consumer Usage Study
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* During a given 12-month period, two of every
five adults in the United States seek service for their
television, radio or hi-fi equipment.

* Women represent a slightly larger percentage of
the total potential market.

» Proportionately, nearly as many people in medium
and small towns seek servicing as do people in metro-
politan areas.

These and other characteristics of the home enter-
tainment electronic servicing market are revealed by a
nationwide study of consumer buying of goods and
services, recently conducted for the Bell System by
Audits and Surveys Co., Inc., an independent research
organization.

The study, which covers 68 categories of products
and services, reportedly involved extensive personal
interviews of consumers throughout the nation.

The Market
Percentage
of total
Papulation Number who who seek
Over age 20 seek servicing servicing
Men 55,917,000 21,969,000 (39%) 47%
Women 63,960,000 24,725,000 (39%) 53%
Total 119,877,000 46,694,000 (39%) 100%

Statistics Offered by Bell System

The study also revealed that 45.6 percent of the
46,694,000 people actively in the market for home
entertainment electronic servicing can be expected to
use the Yellow Pages to find service firms.

Brochures detailing all national findings of the
Bell System study, including those relating to pur-
chase and servicing of home entertainment products
and Yellow Pages usage, are available on request
from local telephone company Yellow Pages repre-
sentatives.




Total demand .
According to the study, in a 12-month period 39 per-

cent of the adult population over the age of 20 seek
service for their home entertainment electronic prod-
ucts.

Male demand versus female demand
Although women represent a slightly larger percentage

(53%) of the total number who seek servicing, propor-
tionately as many men seek servicing (39% of men
over 20) as do women (39% of women over 20).

Age
Percentage
of total
Number who who seek
Age Population seek servicing servicing
20-39 49,856,000 19,207,000 {39%) 41%
40 & Over 70,021,000 27,487,000 (39%) 59%
Total 119,877,000 46,694,000 (39%) 100%

Because there are more of them in the total population,
individuals 40 years of age or older represent a sig-
nificantly larger percentage of the total who seek ser-
vicing; however, proportionately as many adults under
40 seek servicing as do people 40 or over.

Family income

» Percentage
of total

Annual Number who whe seek

Income Population seek servicing servicing
Under $5,000 32,166,000 11,172,000 (35%) 24%
$5,000-$10,000 50,426,000 18,748,000 (37%) 40%
$10,000 & over 37,285,000 16,774,000 (45%) 36%
Total 119,877,000 46,694,000 100%

As might be anticipated, the study revealed that the
demand for service is related to family income-—the
higher the income, the greater the demand for service.
Over 75 percent of the total demand for servicing is
attributed to families who earn $5,000 or more income
per year.

Family size
Percentage
of total
Number who who seek
Size Population seek servicing servicing
1-2 persons 45,723,000 16,031,000 (35%) 34%
3-4 persons 43,593,000 17,542,000 (40%) 37%
5 or more 30,561,300 13,121,000 (43%) 29%
Total 119,877,000 46,694,000 100%

Obviously, the more members in a family, the greater
the use and number of home entertainment products.
This fact is upheld by the study, which revealed that
43 percent of families having 5 or more members seek
servicing during any 12-month period, compared to
only 35 percent of those whose families have 1-2 mem-
bers.

City size
Percentage
of total
Number who who seek
Type of area Population seek servicing servicing
Metropolitan 77,444,000 30,577,000 (40%) 65%
Non-metropolitan 42,433,000 16,117,000 (38%) 35%
Total 119.877,000 46,694,000 100%

Because a larger percentage of the total population
lives in metropolitan areas, they represent a larger per-
centage of the total demand for servicing of consumer
electronic products. However, proportionately, nearly
as many people in small and medium-size towns seek
service as do those who reside in large urban areas.

Length of time lived in area

Percentage
of total
Number who who seek
Time in area Population seek servicing servicing
Moved within
past two years 28,836,000 11,001,000 (38%) 24%
Lived in area
two years or more 91,041,000 35,693,000 (39%) 76%
Total 119,877,000 46,694,000 100%

Proportionately, the demand for service is about the
same for transients as for those who remain in a neigh-
borhood or locality for two years or more,

Home ownership

Percentage
of total
Number who who seek
Status Population seek servicing servicing
Rent or lease 37,119,000 13,362,000 (36%) 29%
Own or buying 82,758,000 33,332,000 (40%) 1%
Total 119,877,000 46,694,000 100%

Proportionately, the demand for service is nearly the
same for renters and owners of homes; however, be-
cause the bulk of adults own or are buying the homes
in which they live, they also represent the bulk of the
total demand for service. A
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iroublesinotar

Overheating Horizontal Output Tube

I am servicing an Admiral 23A1 chassis (PHOTO-
FACT 211-2) which has sound but no high voltage.
The plate of the 6CD6 horizontal output tube glows
cherry-red, and the grid bias is positive instead of
negative. C75 the coupling capacitor between the
oscillator and the horizontal output, has been replaced,
without any change in the trouble symptom. How can
I make the necessary voltage measurements without
burning out the 6CDG tube?

John Szczepanski
Lackawanna, N.Y.

You are verv close to the answer, John. It is almost
a certainty the basic problem is a dead horizontal
oscillator. The —12 volts that is supposed to be pres-
ent at the grid of the 6CD6 is produced by the grid
acting as the anode in a shunt-rectifier circuit. If the
oscillator pulse is not present on the grid, rectification
does not take place, and the voltage on the grid, at
first, will be zero DC volts—the tube draws too much
current, gets too hot, the heat makes it gassy, the gas

makes the grid run more positive, and the positive
grid makes the tube draw much more current, which
makes it run hotter, etc, in a self-feeding action.

Voltage measurements in this case should be ac-
complished in two steps: because there are no other
voltages brought in or sent out of this circuit, the DC
grid voltage should be zero with the 6DC6 tube un-
plugged. If it isn’t, C75 is leaking (new or not) or
there is leakage across the wiring or board connec-
tions. If it is zero, reinstall the tube, but leave the
plate cap off, while vou check the horizontal oscillator.
Operation without the plate cap overloads the screen
grid slightly, but not seriously, and the grid and cath-
ode provide a negative “drive” reading if the oscilla-
tor starts running.

60-Hz Scope Sweep For Alignment

I have been following your articles on triggered
sweep scopes with great interest because I need to
purchase a new scope for my shop.

However, after borrowing a certain scope for a few
days, I found it will not work with my RCA sweep
alignment equipment because it does not have 60-Hz
horizontal sweep with an adjustable phase control.
What can be done?

W. D. Courtney, Jr.
Hurst, Texas

Variable phase 60-Hz sine-wave horizontal deflec-

FET circuitry—no waiting for warm-up.

¢ New push-button operation speeds up every test—saves

you valuable time.

solid state
instant-on

MIGHTY MITE YI

e Now faster than ever. Instant-on action with all solid state

NEED CRYSTALS?

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

SPECIALS

Color TV crystal (3579. 545KHz) wire

[eads g - s qammEaa. $1.60; 4 for $5.00
100KHz freq. std. crystal (HG13/U) ...$4.50

(HC13/U)™ w Jurganes o 5 i fwis ohemims i 7 $4.50
1000KHz freq. std. crystal (HC6/U) ...$3.50
Any CB crystal, TR. or REC. except

synthesizer crystals ............... $2.25
Any amateur band crystal (except 80

& 160 meters) ................. $1.50 0-

in FT-243 holders ............ 4 for $5.00
Any marine frequency (HC6/U) ....... $2.85
80 meter—FT7243 holders ............ $2.50

We have in stock over six million crystals which
include types CR1A/AR, FT243, FT241, MC7,
FT249. HC6/U, HC13/U, HC25/U, HC18/V, etc.
Send 10¢ for our 1970 catalog with oscillator

e New 13th socket checks still more tubes—now over 3000 circuits, listing thousands of frequencies in

including foreign.

¢ New hi-style case—vinyl-clad and brushed steel. A profes-

sional instrument designed for professionals.

At your distributor now, only $99.50

SENCORE

NO 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

Circle 12 on literature card
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stock for immediate delivery. (Add 10¢ per
crystal to above prices for shipment 1st class
mail, 15¢ each for air mail).

Special Quantity Prices to
Jobbers and Dealers
ORDER DIRECT with check
or money order to:
2400 E. Crystal Drive
Fort Myers, Florida 33901
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100K
1 6. 3VAC
120VAC C.T.
60 Hz FOR
= .1 -400v SCOPE HORIZ
. SWEEP

tion can be added easily to almost any scope.

Your scope might already have a center-tapped 6.3
volt winding. If so, all the parts you need are the
100K-ohm control, the .1-mfd capacitor and the con-
necting wire. If not, a separate filament transformer
can be used, as shown here.

Output of the phase shifting network goes to the
“external” jack of the scope, and the horizontal sweep
selector knob should be set for “external sweep”.

If there is room, you can build the circuit inside the
scope. Otherwise, enclose it in a small box or cabinet
external to the scope.

No High-Voltage Regulation

There is no high-voltage regulation in a Zenith
24NC31Z color chassis. All tubes in the high-voltage
and horizontal sweep circuits have been replaced,
and all components in the grid and cathode circuits

of the 6BK4 regulator are okay. The only way I can
obtain regulation is to decrease R55 from 2 megohms
to 680K. With the original value of R55, the 6BK4
cathode voltage is 355, the grid measures 300 volts,
and the high voltage is 30KV. I would appreciate any
suggestions you can offer.

Dale Foster

Homer, La.

Dale, the 6BK4 grid voltage is too low, and indica-
tions are that the resistance from this grid to ground
is too small. A 1.5-megohm resistor is the only com-
ponent between the grid and ground, and you have
checked it. Two defects could occur that are not true
component failures. A leakage path from the carbon
clement to the metal case inside the high-voltage ad-
just control could account for the symptoms. Such a
leakage path might be caused by moisture. Or a high-
voltage arc might have carbonized a path from grid
to ground across the 6BK4 socket. These possibilities
should be investigated.

You are right in not changing the value of the one
resistor that makes the circuit regulate; this would be
side-stepping the source of the trouble. If the original
defect became worse, regulation would be lost again.
(In a letter received just before this issue went to press,
Mr. Foster confirmed that a defective high-voltage
adjust control actually was the cause of thc trouble
symptom, as we had predicted in a personal letter to
Mr. Foster.) A

. said Michael to his counselor. But
Mike’s a lucky kid, even though he has
a serious emotional problem, He sees a
counselor. Most kids like Michael don't.

Children have long been the neglected
group in the development of services
and facilities for the mentally ill. We
know there are more kids suffering from
severe mental illness than current re-
sources can possibly care for. They're
disturbed and ill —and all too often
forgotten. Not by us. We remember. We
believe their future will be better be-
cause we remember. We hope you'll
remember too.

support Your
Mental Health "} %
Association

PARTS DISTRIBUTOR.

IN STOCK AT YOUR LOCAL

i G o

—_— ™ ot arn
T TWEE aureuy el T

SENCORE SM152—ONLY COMPLETE SWEEP AND
MARKER GENERATOR

e Sweeps all VHF channels e Sweeps all UHF channels e Sweeps chroma
through IF or Direct e Sweeps FM IF and complete band of RF e Covers
20Mhz older sets and new import sets e All crystal controlled markers o Self
generator base line for zero reference (as shown in all alignment instructions)

Sure—it's a little more than others—but who else has
UHF tor example? And all new tuners must have UHF on them.

$450.00

> NO.7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

1~ 3200 Sencore Drive, Sioux Falls, South Dakota 57100

) SENCORE
O
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by Bruce Anderson

Testing TV remote
control systems

Theory of operation, common
troubles and practical testing
and alignment techniques.

Although there are a lot of minute
differences in TV remote-control
circuits, most are basically similar.
This article will point up some of
the servicing techniques which ap-
ply to most remote contro] systems.

Testing the Transmitter

Early remote-control transmitters
were nothing more than rather glori-
fied chimes; a hammer struck a
metal bar which emitted supersonic
energy. This cnergy was picked up
by the microphone of the remote
receiver, amplified, and used to op-
erate the circuit under remote con-
trol. Unfortunately, a lot of other
things could produce sounds which
also would actuate the receiver.
Dropping keys on the floor, tossing
pocket change on a night table, the
ringing of a phone, etc., could cause
the TV to turn on—or turn off,
change channels or, usually, go to
maximum volume at about 2:00
AM. Further, since the transmitter
output was only an impulse, the con-
tinuously variable control needed
for color or tint remote adjustment,
and highly desirable for remote con-
trol of volume, was impossible.
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The emergence of the transistor
led to the clectronic hand unit,
which over a long period hasn’t
changed in its basic structure to any
great extent,

Fig. 1 is a schematic of the hand
unit used with the remote-controlled
versions of RCA CTC16 and 17
chassis. Depressing a button con-
nects battery voltage to the tran-
sistor oscillator, and also connects
a capacitance across the coil to
form a circuit tuned to the desired
frequency.

In this particular unit the fre-
quencies ranged from 17.5 KHz to
22 KHz, and cach of the seven fre-
quencies could be tuned individu-
ally. Because the transmitting
transducer doubled the frequency
of the control signal, the early re-
ceivers, such as the one used with
this hand unit, operated on the scc-
ond harmonic—35 to 44 KHz in
this case. Later hand units operate
on higher frequencies, and the re-
ceiver is tuned to the fundamental
of the control signal.

The transmitter oscillator output
was used to drive a transducer (a
rather impressive name for what is

essentially a loudspeaker), which ra-
diated supersonic energy in what-
ever direction it was pointed. It is
important to remember that the ra-
diated energy is acoustic and net
electromagnetic, although there us-
ually is an inductance field near the
transducer.

Although the transmitter dia-
grammed in Fig. | has a tuning ad-
justment for each frequency, some
hand units have only a single, vari-
able capacitor. The hand unit used
with the RCA CTC40 remote chas-
sis is an example of this type of
design. Each pair of fixed capaci-
tors in parallel with a variable ca-
pacitor, shown in Fig. 1, is replaced
by a single fixed capacitor in the
circuit of Fig. 2. The advantage
of this design is that thc number of
parts is reduced and alignment is
much simpler. On the other hand,
the tolerances of the capacitors are
critical, and sometimes are a prob-
lem if a replacement is required.

To check the frequencies of a
transmitter, some frequency stan-
dard must be used. If a similar hand
unit which is known to be good is
available, it can be used; otherwise,
a service-type audio oscillator can
be used—if it is properly calibrated.
As mentioned before, there is an
inductance field in the vicinity of
the transducer of the hand unit, and
so, if the unit is held very close to
a direct scope probe, there will be
enough radiation to produce an in-
dication on the scope.

If another hand unit is used as
the frequency standard, hold it near
a test lead connected to the hori-
zontal input of the scope, key it,
and set the horizontal gain of the
scope to provide a couple of inches
of deflection. Then hold the unit
to be tested near the vertical-input
probe and sct the vertical gain for
about the same amount of deflec-
tion. With both hand units keyed
—the same button, of course—a
Lissajous pattern indicating the fre-
quency relationship will be pro-
duced. (The frequencies should be
the same.)

Since the oscillators of the trans-



mitters will continue to drift slight-
ly, this Lissajous pattern will shift
from a diagonal line going from up-
per right to lower left, to a circle,
and then to a diagonal line extend-
ing from upper left to lower right.
The number of times that the pat-
tern goes through a complete cycle
of change cach second is the fre-
quency difference, in Hz, between
the two oscillators.

Once the pattern is obtained, use
the third hand (all technicians have
one) to adjust the trimmer capaci-
tor of the hand unit being serviced.
(If you are an obsolete model tech-
nician equipped with only two
hands, use your elbow, your foot,
a piece of tape or your apprentice
to hold one of the buttons.)

When setting up a transmitter
which has a separate trimmer for
cach frequency, each trimmer is set
individually. Transmitters having
but a single trimmer should be set
at the highest frequency and checked
at all others. Usually, manufacturers
allow a tolerance of from 100 to
200 Hz above or below the speci-
fied frequency.

Measurement of frequency error
with another hand unit for a ref-
crence is quite difficult unless the
twe units happen to bc operating
very near the same frequency.

The technique is a lot simpler if
an audio oscillator is available. To
use it, simply connect its output to
the horizontal input of the scope,
and proceed as before.
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Fig. 1 Remote transmitter with a trimmer for each frequency.

A service-type oscillator can be
used, but it must be calibrated pe-
riodically for frequency accuracy.
If a hand unit which is known to
be good is available, it can be used
to calibrate the oscillator by pro-
ceeding as detailed previously, but
mark the audio-oscillator dial in-
stead of tuning the transmitter.

If no accurate hand unit is avail-
able, the frequency of the audio
oscillator can be “spot calibrated”,
using horizontal sync pulses from a
TV receiver as a frequency stan-
dard. Connect the audio oscillator
to the horizontal input of a scope,
and connect the vertical input of the
scope to the sync separator of a TV
set which is locked to a color pro-
gram. Adjust the oscillator until a
single sync pulse appears on the
trace and remains stationary; then
mark the audio-oscillator dial for
15.734 KHz. By setting the oscilla-
tor frequency so that a sync pulse
appears on alternate scope traces,
it can be calibrated at 31.468 KHz.
Typical waveforms obtained in this
manner are shown in Fig. 3. Notice
that they are similar except the sync
pulse is twice as wide with the oscil-
lator set to 31.468 KHz.

Common Transmitter Faults

In general, two things go wrong
with hand units: They fail to oscil-
late, or they oscillate off frequency.

If the hand unit fails completely
on all frequencies, it is likely that
the transistor is at fault, assuming
the battery is good. If it fails on a
single channel or pair of channels,
suspect the switch.

Off-frequency problems which
cannot be corrected by adjusting
the trimmer for the particular chan-
nel being used indicate that the
fixed capacitor has changed toler-
ance and must be replaced. In units
which have a trimmer for each fre-
quency, the replacement capacitor
usually can be slightly off value, be-
cause the trimmer can be used to
compensate for the error. Sometimes
a series or parallel combination of
capacitors can be used to tailor the
value.
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If a capacitor fails in a hand unit
having one trimmer, it is best to
obtain an exact replacement., But
parts availability being what it
sometimes is, it might be easier to
find a substitute off the shelf, If the
exact value is not available, try
this: Make up a capacitance value
which produces a frequency slightly
higher than desired, then construct
a “gimmick” by soldering short
lengths of insulated solid hookup
wire to each end of the capacitor;
twist these together until the fre-
quency is right on the button. Then
snip off the ends, and you have
solved the problem.

Operation of the
Remote Receiver

The receiver has a lot more parts
in it, but it really isn’t as compli-
cated, if you approach it logically.
The block diagram in Fig. 4 shows
the important functions.

The microphone output is ampli-
fied by about four stages, or by an
IC and perhaps a single output stage
in late-model instruments, and fed
to the distribution line.

Earlicr remote receivers often had
a sensitivity control which was set
to allow the unit to operate only
from a short distance, to prevent
spurious responses.
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Fig. 2 Remote transmitter with a single tuning adjustment.
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Later models often have a built-
in noise-immunity circuit. A con-
venient means of making the sys-
tem noise immune is to detect any
amplitude modulation of the incom-
ing signal and use this detected out-
put as a bias voltage to hold the
amplifier output to a very low level
that is insufficient to actuate the
relays. The reasoning behind this
technique is that a true signal from
the transmitter will have constant
amplitude and fairly long duration;
whereas a spurious input will have
either a short duration or variable
amplitude,

The amplifier output is fed simul-
tancously to all the tuned circuits,
which usually are series resonant.
As shown in Fig. 5, the tuned cir-
cuits and amplifying detectors which
follow are identical, except for fre-
quency.

When a signal at the resonant
frequency of the tuned circuit is re-
ceived, the current through the cir-
cuit becomes quite large, since the
impedance of a series-resonant cir-
cuit approaches zero at resonance.
This large current produces a sig-
nificant drop across the inductance,
and forward biases the transistor
during positive half cycles (nega-
tive half cycles if a PNP transistor
is used). This is the process of class
“B” detection, Amplified current
pulses in the relay coil of the col-
lector circuit close the relay contacts
to start a motor.

The emitter resistor, which is
common to all the transistors, limits
emitter current, but more important,
it reverse biases the emitters of all
the other transistors to insure that
they do not operate on some spur-
ious beat between the transmitter
signal and the horizontal oscilla-
tor of the TV set, for example.

Remote Receiver Alignment

To align the tuned circuits in the
remote receiver, the best signal
source is the hand unit which will
be used with the particular instru-
ment. Simply key a function on the
hand unit and tune the appropriate



Channel Master takes a
bold step backwards...

and introduces a brand new UHF converter!

What led us to put some of our best
brains into a new UHF converter, now
of all times?

Why did we place some very advanced
solid state circuitry into a decorator
styled cabinet, give it an amplifier to
pull in crisp color and black-and-white
even in the suburbs, and vernier slide
rule tuning for precision channel set-
tings every time?

Why did we price it so low that we
can’t possibly get rich on it?

Why? Because with UHF going on all
over the place — and as low cost re-
placements for burned out set tuners—
there’s still plenty of room left in this
country fer a high quality, low cost
UHF converter!

And Channel Master makes it. Who
else do you know who's willing to
step back so you can get ahead?

CHANNEL MASTER

DIV. OF AVNET, INC., ELLENVILLE, N.Y. 12428
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circuit in the recciver for maximum
DC voltage across the relay coil.

To prevent overdriving the re-
ceiver during alignment, cover the
transducer or the microphone with
a piece of tape to attcnuate the
signal,

If you prefer, a scope may be
used as an indicator instcad of the
VTVM,

Troubleshooting the
Remote Receiver

When troubleshooting the remote
receiver, remember that failure of
all functions probably indicates
trouble in cither the microphone or
the amplifier.

If some channels work but others
do not, look for trouble in the tuned
circuits and beyond.

Fig. 3 Sync pulses used
to calibrate an audio os-
cillator.

(A) Audio oscillator tuned
to 15.734 KHz.

(B) Audio oscillator tuned
to 31.468 KHz.
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LINE ‘ FOR OTHER FUNCTIONS
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Fig. 4 Block diagram of a typical remote receiver.
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Since the frequencies involved are
low, even a narrow-band scope is
adequate for signal tracing; how-
ever, it must have high gain for
practical usc near the input stages.

Signal-injection techniques using
an audio oscillator also are valid;
but be careful to observe the usual
precautions to prevent overdriving
a transistor.,

The Controlled Circuits

The usual method of actually
controlling the TV receiver is by
means of motors coupled to the
shafts of the local-control “pots”
for volume, tint and color, and to
the rear end of the tuner shaft.
These motors can be checked simply
by shorting across the contact of
the control rclays in the remote re-
ceiver, to see if the motors will turn
properly.

In the last few years, it has be-
come popular to use a separate re-
mote-control channel for turning
the TV receiver off and on, rather
than placing the power switch on
thec volume-control shaft. This al-
lows the volume to be left at a
pleasing level instead of always be-
ing at minimum when the set is
first switched on. The independent
on/off switch is a ratchet-type re-
lay, also called an impulse relay, or
a bistable relay. In any case, it al-
ternately opens and closes each time
the remote-control signal is received.

The motors used for remote con-
trol of volume, tint and color are
simple two-phasc motors which can
run in either direction.

Fig. 6 shows the circuitry from
remote relays to the motor. If K1
is closed, winding No. 1 is con-
nected directly across the AC line
and winding No. 2 is in series with
C1. This causes the motor to run
in one direction. Obviously, if K2
is closed instead of K1, the capaci-
tive current is through W1, and ro-
tation is in the opposite direction.

When checking one of these mo-
tors, notice that the resistances of
the two windings should be almost
equal, and, of course, capacitor fail-



(Beware of the Grope.)

How to head the hunt away from the Grope.
Draw your prospect a map.

Ny,
-

" That dratted Grope!

:;*é' = He preys on people

4 who don’'t know
a5

where tc find what
s groee ot se they’re hunting for
without the Yeliow Pages, S turn‘ng thell'
search for you into a jungle hunt!

So be prepared. Have your own
special map in the Yellow Pages,
so the only one that loses out is
the Grope. It's easy, and it's the
best selling map in town.

Here’s your do-it-yourself speed
lesson on the Yellow Pages Map
Drawing course.

Call yourlocal Yellow Pages rep-
resentative today and place
your Map with him!

Yellow
Pages

The Yellow Pages

Emergency Service
Day or Night
BARRY'S HEATING & PLUMBING—

Since ﬂa’ﬂf{? 192]

COMMERCIAL,
INSTITUTIONAL, RESIDENTIAL,
INSTALLATION & REPAIRS
\

Complete line of: R
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¢ Kitchens
e Laundries
* Sewage Systems

* Water Pumps
¢ Heating Systems.
¢ Pipes and Drains

* Estimates
* Delayed
Payment Plans

phone —
678-0743

* References
* Ample
Parking

77 Locust Lane. (Between Main and—_|

Central, one mile from RR. Station).

Tell people what you will
/do‘for them. How you're
different.

Be under the proper head-
ings so people can find you
| fast. Maybe you should be
under more than one head-
ing. Think about that!

Use your logotype to gain
~ recognition. Give facts
about your qualifications.

\ Tell people about your spe-
cial services . . . repairs,
\ rentals.
List the products you carry.
\ Tell how easy it is to deal
~ with you . . . credit, parking,
hours, delivery.

Give telephone number and
address, and if you're hard
to locate, directions.
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ure will make it inoperative.

The channel-change motor usu-
ally runs only in one direction, but
an “open-seeking” switch circuit is
required to stop it only on desired
channels. These all function in about
the same manner, and sometimes the
toughest part of the job is physic-
ally locating the switches. The mo-
tor itself can be tested simply by
applying power to it. Be careful,
though, not to accidentally connect
the power line across a relay or

switch contact—disconnect both
motor leads before checking it.
With more UHF stations going on
the air, many “top-of-the-line” re-
ceivers now have separate remote
channel selecting functions for VHF
and UHF. This has produced some
fairly complex switching circuits.
(Also now in the art is the motor-
less remote control. In a subsequent
article, these systems will be ex-
plained and some new troubleshoot-
ing techniques will be presented.)

FROM
AMPLIFIER
L __ ADDITIONAL
" FUNCTIONS

——

MOTOR
up

Fig. 5 Typical remote-receiver output circuits.
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Summary

When servicing a remote trans-
mitter, first check to see if there is
an output—a scope is the most con-
venient tool for this purpose. Re-
member that short-range or inter-
mittent operation can be the result
either of weak or intermittent out-
put; just as likely, it can be incor-
rect frequency or a defective trans-
ducer.

Transmitters which have indivi-
dual tuning adjustment for each fre-
quency can be compared with and
tuned to another transmitter which
is known to be good.

Transmitters which have a single
trimmer can be tuned to another
transmitter, but a calibrated audio
oscillator is almost a necessity for
checking the tolerances of other
frequencies.

A remote receiver can be checked
by signal tracing with a high-gain
scope, or by signal injection using an
audio oscillator.

To align a remote receiver, it is
best to use the companion trans-
mitter as a signal source. Slight va-
riations from specified frequencies
are not too serious, as long as both
transmitter and receiver are tuned
the same. Nevertheless, be careful
not to tune a function to the same
frequency as the horizontal oscilla-
tor. Another sneaky spurious signal
comes from supersonic burgler
alarms used in some buildings.

The motors and their circuits are
easily checked; just apply power and
see if they will turn. (Remember,
some motors require 6 volts AC,
others require 120 volts AC.) Be
careful not to get the AC line con-
nected directly across a relay con-
tact while doing this. Common prob-
lems are open motor capacitors and
dry motor bearings. The motor ca-
pacitor can be checked by substitu-
tion. Your favorite lubricant for
record-changer motors should solve
dry bearing problems, if the bear-
ings are not excessively worn. And,
by the way, don’t stock up on lu-
bricant; it looks like motors are on
the way out, A
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Practical information about testing and
replacing capacitors

W After many years as a shop tech-
nician, I recently reviewed the
theory of capacitors, and was
amazed to find the strengths and
weaknesses of the various basic
types of capacitors, pictured in Fig.
I, to be exactly in accord with my
own observations and experiences.
(Just think of the time I could have
saved had I read the book first.)
If you would like to make your
servicing time more productive, join
me in this streamlined and service-
oriented review of capacitors.

Dielectric Materials vs Losses

The figures in Table 1 might
secm unimportant, until they are
translated into practical character-
istics, Any capacitor physically con-
sists of two conductors, or plates,
separated by an insulator, which is
called the dielectric.

To increasc the capacitance, the
conductors must be moved closer
together, or the arca of the con-
ductors increased, or the dielectric
improved (or all three methods em-
ployed). In Table 1, the dielectric
constant (K) column indicates that
one type of mica produces 6.85
times as much capacitance as that
obtained using air for a dielectric
(conductor area and spacing the
same). Paper has less “K” than
mica, while aluminum oxide has a
higher “K” than either. However,
the “K” figures are more for the
designers and manufacturers of ca-
pacitors; they mean little to us, ex-
cept to give a hint about the relative
physical size of the various types.
The higher the “K” number, the
smaller the physical size of the
capacitor for a given capacitance.

In the last column, under the

TABLE 1 Power factors and dielectric constants of commonly used

dielectric materials.

Dielectric Dielectric Power
Material Constant (K) Factor (%)
Vacuum 1.0 0

Air 1.0001 0+
Paper (Kraft) 4.0 3.0
Mylar 3.0 0.5
Glass 6.7 0.06
Mica 6.85 0.02
Aluminum Oxide 10.0 10.0
Tantalum Oxide 11.0 10.0

28 ELECTRONIC SERVICING /July, 1970

heading of “Power Factor”, is the
information we need to intelligently
select proper replacement capaci-
tors, Aluminum oxide (used in
nearly all electrolytic types) has a
“K” factor of 10, which means a
.047-mfd capacitor probably could
be made about the size of a video
detector diode. Then why aren’t all
capacitors made with an aluminum
oxide dielectric to save space? Poor
stability with rclation to time and
temperature arc two of the reasons,
but onc of the major deterrents to
universal use is the power factor
rating of 10 percent.

The lower the power factor per-
centage, the more efficient the ca-
pacitor. Because power factor is so
important in choosing the proper
replacement capacitors, we will dis-
cuss it later in greater detail,

Storage Capacitors vs
Capacitive Reactance

The traditional concept portrays
4 capacitor as a storage reservoir
for DC voltage. Yet, in many cir-
cuits, a capacitor will behave ex-
actly as a resistor whose value var-
ies with frequency, from nearly an
open circuit at DC to almost a
short circuit at very high frequen-
cies. This characteristic is called
“capacitive reactance”,

At first analysis, there seems to
be no connection between these two
normal functions of capacitors.
However, with the help of the
graphs in Fig. 2 (including some
not found in the textbooks), we will
find that capacitive reactance is
only one specialized application of
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Fig. 1 Although capacitors vary in physical size and shape, voltage rating and
capacitance, those shown here are typical of the basic types used in consumer

electronic equipment.

the storage reservoir theory.

Capacitors With DC Applied

A voltage-vs-time curve plotted
for the voltage across Cl in Fig. 2A
would be similar to the solid-line
on the left of Fig. 2B. By definition,
time constant (TC) is the duration
of time necessary to charge a ca-
pacitor to 63.2 percent of the sup-
ply voltage. In this case, one time
constant is equal to R X C.

The formula is T—=RC, where
time “T” is in seconds, resistance
“R” is in ohms and capacitance
“C” is in farads,

After 5 time constants (5RC) the
capacitor is considered completely
charged (although theoretically it is
never completely charged).

Capacitor current (or the voltage
drop across R1, which will have the
same waveshape) during the charg-
ing process is shown by the dashed-
line curve on the left of Fig. 2B.

Discharge of the capacitor by
opening switch S1 and closing
switch 52 produces the dot-and-
dash curve on the right of Fig. 2B.

The facts presented thus far have
been textbook information. Now,
let’s take the curves of Fig. 2B and
extract some practical information.

When voltage is first applied to a
capacitor, the current is high and,
because of the voltage drop across
intentional or undesired resistances,
the voltage is low at the capacitor.
Any component that draws large
current at low voltage has low re-
sistance; therefore, at this point in
time, the capacitor is effectively a
low-value resistor. The voltage
gradually incrcascs while the cur-
rent decreases—the equivalent of an
increase in resistance. When the
capacitor is fully charged at the end
of 5 time constants, the voltage is
almost equal to the applied voltage
and the current is nearly zero. The
capacitor now is effectively an open
circuit,

Capacitors With AC Applied

When we substitute an AC sup-
ply for the DC supply in Fig. 2A,
and measure the voltage across the
capacitor and Rl with a scope or
RC meter, completely different con-
ditions are established.

The percentage of the DC input
voltage to which a capacitor will
charge has been shown to be in pro-
portion to the length of the charging
time. When AC is applied, the time
available for charging the capacitor

varies with frequency—the lower
the frequency, the longer the charge
time and the more the capacitor is
charged. High frequencies shorten
the charge time, so that the capaci-
tor is charged to only a relatively
small percentage of the applied
voltage.

The positive-going part of the
“very low-frequency” sine wave in
Fig. 3 charges the capacitor for
about 2 time constants (2RC), then
the sine-wave voltage (which is also
the charge on the capacitor) be-
comes less positive and falls to zero.
The same action is repeated on the
negative-going part of the sine wave.
This is one cycle of AC. Although
the cquivalent resistance of the
capacitor changes from nearly zero
at the zero, or center, line to high
resistance at both 485 percent and
—85 percent, the average is fairly
high. The equivalent resistance for
the: capacitor, at that frequency, is
‘high.

The “low-frequency” sinec wave
does not charge the capacitor to as
high a percentage of the applied
AC voltage because the frequency
is higher, and the voltage is applied
for a shorter period of time. Be-
causc the capacitor is a low resis-
tance for morc of the cycle, the
average cquivalent resistance is
lower than that produced by the
“very low-frequency” AC signal.

The higher the frequency, the
lower the equivalent resistance.
Ultra-high frequencies reverse so
rapidly the capacitor charge is virtu-
ally zero, and the cquivalent resis-
tance is very low.

Capacitive Reactance in Action

A capacitor’s equivalent resis-
tance to AC is called capacitive
reactance, and is measured in ohms.
For the mathematically inclined, the
formula for capacitive reactance is

as follows:
Xc= 1

2+fC
where: Xc is the capacitive react-
ance in ohms,
f is the frequency in Hz,
C is the -capacitance in
farads.
Capacitive reactance, inductive re-
actance and resistance all impede
the flow of alternating current, The

July, 1970/ELECTRONIC SERVICING 29



sum of all three, or any two, is
called impedance,

Fig. 4A shows an example of
capacitive reactance in action in
audio circuits, The value of ClI
should be large enough to pass all
the desired audio frequencies to the
next stage without loss, If a design
engineer wants to reduce the ex-
treme low bass to keep a poorly
baffled speaker from bottoming, or
to minimize hum, he will reduce the
size to .01 or even ,005. On low
frequencies, the smaller capacitor
will charge more completely than
would a larger one, the equivalent
resistance or capacitive reactance
will be higher, more signal will
appear across the capacitor and less
at R1 and the grid of V2.

C2 in Fig. 4A reduces the ex-
tremely high audio frequencies. At
lower frequencies the capacitive re-
actance is very high and has no
effect on the circuit, At higher fre-
quencies the lower capacitive react-
ance is in parallel with the plate
resistance of the tube; this lower
load on the tube reduces the gain
of the treble frequencies.

Another typical application of
capacitive reactance is illustrated in
Fig. 4B, in which a capacitor (C3)
is shown bypassing a screen grid.
Using a capacitor to decouple a
B+ supply or to bypass a cathode
involves the same principle. The
capacitive reactance must be low
enough (capacitance large enough)
to “smooth out”, or eliminate, the
AC.

You probably have been wonder-
ing why my examples all have both
DC and AC on the capacitors, yet
the explanations have covered sepa-
rately the DC and AC actions.
Perhaps one of your questions
would be: Since a capacitor charges
completely on DC and becomes an
open circuit, how can AC pass
through this open circuit?

The answer is found in the
smaller charging curve on the right
of Fig. 2B. The capacitor has
charged to almost 100 volts at the
end of 5 time constants, and has
full voltage with almost no current,
which is the equivalent of an open
circuit, At this point, without dis-
charging the capacitor, suppose we
increase the supply voltage to 140
volts and plot the capacitor voltage
and current as before. The resultant
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Fig. 2 (A) Schematic of the circuit used to chart the charge and dis-

charge of capacitors.

(B) The voltage across a capacitor during charge is shown by the solid-
line curve on the ieft side of the graph. Capacitor current during charge
is shown by the dashed-line on the left side. The dash-dot-line on the
right shows the capacitor current or voltage, or the voltage drop across
R1 during discharge. Continuations of the solid and dashed lines from
the center to the right side of the graph show the capacitor voltage and
current when the voltage supply is increased after the capacitor is
fully charged by the original voltage (100 volts).

curve will be the same as the orig-
inal on the left, except the ampli-
tude will be higher. The capacitor
voltage forms another parabolic
curve which begins where the 100-
volt curve finished. It reaches 63.2
percent of the added 40 volts at
the end of 1 time constant and is
fully charged after 5 time constants.
Also, note that the capacitor charg-
ing current increased to maximum
at the exact instant the new voltage
was applied, and it dropped to
minimum in the same time as did
the original charging current pro-
duced by the 100-volt supply.

From these facts, it is clear that
a capacitor with only DC voltage
across it cventually will charge up
completely (becoming an open cir-
cuit to that value of DC voltage),
but when an AC signal is added,
the capacitor responds to this new
voltage level as though it was the
only one present. Capacitive react-
ance is unchanged, regardless of
any DC voltage which also might
be across the capacitor.

Residual Charge
Have you ever thoroughly dis-

charged the anode of a picture tube
only to find there later a substantial
voltage? If so, you have noticed a
capacitor characteristic called “resi-
dual charge”. The curve shown in
Fig. 5 illustrates this action, Some
dielectric materials have a miserly
characteristic that causes them to
hold a portion of the electrons, even
when the capacitor is discharged.
Later, these captive electrons are
released slowly, and a small charge
again is built up across the
capacitor.

The next time one of your tech-
nician friends receives a surprising
shock from a discharged capacitor
or picture tube, tell him he is the
victim of “dielectric absorption”.
He’ll thank you for enlightening
him.

Power Factor

For such a simple device, a ca-
pacitor has many different types of
losses. The total loss is called
“power factor”, and is usually ex-
pressed as a percentage because it
is the ratio of power lost to the
power used in charging the capac-
itor.
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Fig. 6 A shows the schematic
symbol for a perfect capacitor, and
Fig. 6B illustrates the equivalent of
an actual capacitor with losses. Re-
sistance R1 is the total resistance
(sometimes called the “effective
series resistance”) of the plates and
leads, resistance R2 is the dielectric
leakage resistance, and inductance
L is the inductive reactance of the
leads and plates. Although all of
these are losses, the effects of each
type of loss depends on the circuit
in which the capacitor is used.

For example, in many bypass
applications, a large load current is
flowing in the circuit. A small
amount of dielectric leakage would
be of little importance in such a
circuit. But if the capacitor was
employed in a coupling application,
this small leakage would be unsatis-
factory.

A few percent of effective series
resistance (ESR) in an audio coup-
ling capacitor probably would go
unnoticed, but too much ESR in
a filter or bypass capacitor should
be considered an untolerable defect.

Table 2 lists capacitors with the
most commonly used dielectrical

materials in approximate order ac-
cording to their losses. No one
formula for rating ceramic dielec-
tric exists; consequently, the posi-
tion of ceramic capacitors on the
chart is my own guess based on
observations, It is entirely possible

that certain specific formulas or
brands of ceramics may have lower
loss than Mylar. Also the remark
in the “Disadvantages” column that
ceramics are thermally unstable ap-
plies only to the general-purpose
type. Ceramics also are made with

TABLE 2
Dielectric Power 3
Material Factor Advantages Disadvantages
Air 0%  very stable, low loss very large for small ca-
pacitance
Mica 02% stable, low loss cost more than ceramic
or paper
Mylar .50% fairly stable and low none
loss
Ceramic ***  small and inexpensive unstable with heat,
moderate loss
Paper 3.0% inexpensive some delayed failures
from impurities, some
loss
Tantalum Oxide 10.0% very small per capaci- tantalum is rare and ex-
tance, does not deform pensive
in storage
Aluminum Oxide 10.0% small size per capaci- deforms in storage,

tance, not expensive

often loses capacitance
with age
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superior replacement for a paper
type.

Mica or silvered-mica capacitors
are far superior to ceramics in every
way except that they cannot be used
for temperature compensation, and
for the same capacitance they are
larger.

[t will be many years before I
forget the time [ wasted when I
replaced a mica with a ceramic
capacitor in a remote control re-
ceiver. (The receiver was one of the
older types, with .a coil-and-mica-
capacitor tuned circuit for each re-
mote frequency. The output from
each tuned circuit was rectified,
filtered and used to bias a relay
tube.) After the new ceramic capac-
itor was installed, the tuned circuit

zero and several negative tempera-
ture coefficients.

Replacement capacitors usually
should be of the same type and
have the same ratings as the factory-
installed original, if you can deter-
mine those specifications. In case
the service data and capacitor
markings are not definite about the
type and ratings, use the next higher
quality of capacitor listed in Table
2

If the specified voltage rating is
obtainable and cost is no deterrent,
a tantalum always can be substi-
tuted for an aluminum oxide type.

Aluminum oxide nearly always is
the dielectric employed in modern
dry-electrolytic capacitors.

A Mpylar dielectric capacitor is a
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Fig. 3 If the supply voltage is changed to AC, the amount of charge the capacitor
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Fig. 4 (A) Two typical applications of capacitors as coupling and ‘“‘high-frequency-
decrease’” capacitances. (B) An example of the removal of an AC signal by use
of a bypass capacitor.
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was carefully aligned for maximum
rectified voltage, but one circuit was
weak. Other remote functions would
operate from 20 feet away, the
weak one would respond from no
farther than about 8 feet. After
wasting much time and finding
nothing wrong except that the out-
put of the tuned circuit with the
ceramic was about half that of the
others equipped with micas, I ob-
tained and installed a mica capac-
itor of the correct size. After that,
the range was the same for all
remote functions. (Note; Power fac-
tor cven affects the “Q”, or gain,
of tuned circuits.)

Testing Capacitors

Undoubtedly the best way to test
capacitors is by use of a laboratory-
quality precision bridge with a vari-
able-voltage leakage test; such an
instrument accurately checks capac-
itance, power factor and leakage.
The only drawback is the com-
paratively high price of the bridge.
However, bridges with sufficient ac-
curacy for effective service work are
available at a price within the bud-
get of most shops.

Some tube testers and VOM’s
have capacitance scales that look
and operate much like voltage
scales. These meters measure the
AC voltage drop across the capac-
itor under test; the voltage drop is
produced by the capacitive react-
ance of the capacitor to a 60-Hz
test signal. Accuracy is fair for
medium values of capacitance, but
very small or large sizes usually
cannot be tested with acceptable
accuracy.

In-circuit capacitor checkers are
a convenience, but they give essen-
tially a go/nmo-go indication. In
many cases, this is sufficient. It is
good technique to try the fast tests
first, then go on to more elaborate
and more accurate ones if the
simple tests don’t produce definite
results. Severe leakage or dead
shorts in capacitors tested in-circuit
can be found easily with an ohm-
meter, just as open capacitors can
be identified by use of an in-circuit
capacitance tester.

Leakage Tests
Small amounts of leakage in an
out-of-circuit capacitor cannot al-
ways be detected by using an ohm-
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meter, even though the top scale
of the ohmmeter reads up to 1,000
megohms, This is because the leak-
age might not be proportional to
the voltage applied, For example,
the leakage might be quite low with
only 1.5 volts from an ohmmeter
applied to the capacitor, Increase
the voltage across the capacitor to
100 volts or more and the capacitor
might develop an excessive leakage.
Other problems involve specific
capacitors in vertical circuits, in
which a low leakage of several
megohms with normal voltage ap-
plied is enough to cause picture
rolling or other malfunctions.

Fig. 7 illustrates one simple, but
effective, method of testing all ca-
pacitors (except electrolytics) for
tiny amounts of leakage: 1) Remove
the capacitor from the circuit. 2)
Connect one end of the suspected
capacitor to a source of voltage in
the receiver which is slightly less
than the voltage rating of the ca-
pacitor. 3) To the other end of the
capacitor connect a VIVM or FET
meter set to measure DC volts, 4)
Select a high DC scale on the meter,
turn the receiver on to supply the
necessary voltage, then “follow” the
voltage down by selecting lower
voltage scales as the capacitor
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charges. 5) When the voltage read-
ing on the meter has stabilized (ex-
cept for the line voltage bounces),
note the reading. The higher the
voltage, the greater the leakage of
the capacitor. If you have several
capacitors of the same size in stock,
test them the same way and notice
if the new capacitors measure less
leakage than the suspected one. If
they do, replace the suspected ca-
pacitor.

You will find this test so sensi-
tive that even new, good-quality
capacitors usually will show some
leakage. Paper dielectric types show
the most leakage of non-electrolytic
types. About 314 percent (or 1/30)
of the applied voltage is the ap-
proximate upper limit for leakage
of a good paper capacitor in the
.005- to .1-mfd capacitance range.
This would amount to a reading of
10 volts from a supply voltage of
300, for example, or about 320
megohms of leakage.

While the capacitor is being mea-
sured for leakage is an ideal time
to heat the capacitor, perhaps with
a soldering iron, to check for an
excessive reaction to heat. Then
spray the capacitor with circuit
cooler and notice the reduction in
leakage. Try other capacitors known
to be good under the same condi-
tions; use an average of these re-
sults as a reference. (All capacitors
will change during heat-and-cold
cycling tests).

Measuring Capacitance
With an Ohmmeter

The accuracy of one simple
method of measuring the actual
values of large capacitors might
surprise you. Most of us have used
a go/no-go quickie test for open
capacitors by watching for the
bounce of the meter hand when the
ohmmeter leads were touched to an
out-of-circuit capacitor, The accu-
racy of this test can be increased
easily. Compare the schematic used
for charging capacitors in Fig. 2A
with the ohmmeter function of a
typical VIVM or FET meter, as
shown in Fig. 8. Note the remark-
able resemblance of the circuits if
we connect a capacitor across the
ohmmeter leads. As stated previ-
ously, the definition for time con-
stant is T=RC, where T is the
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Peoria, lllinois e  Birmingham, Alabama e Frankfort, Indiana

pesasss

S
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time in seconds necessary to charge
the capacitor to 63.2 percent of the
supply voltage, R is the total series
resistance, and C is the value of
the capacitor being charged. For our
purpose here, let’s transpose the
formula to read:
C=T/R

The value of R in Fig. 8 can be
determined by noting the ohms
scale multiplier in use, and time
can be measured with a standard
watch or clock, when it is several
seconds or more. From the two
values, capacitance C can be calcu-
lated very easily.

Here is the step-by-step method
of using a VIVM ohmmeter to
measure capacitance:

® Warm up the meter to elimin-
ate drift, set the function switch
to ohms, zero and ohms controls
should be set correctly, estimate the

CAPACITOR UNDER TEST

CLIP LEADS

FROM VOLTAGE SUPPLY
IN RECEIVER

ohms scale multiplicr needed for
the size capacitor to be tested. In
this case, it is a 25-mfd, low-voltage
miniature type. Experience shows
that the X100K scale is the one
to sclect in this case. Make sure
the VI'VM probe (if the same one
is used for volts and ohms) is set
for ohms function,

® Short together the capacitor
leads for several scconds to drain
any charge. Connect the mecter
ground lead to the capacitor nega-
tive lead and, with a watch or clock,
note the scconds it takes for the
meter hand to read 63.2 percent of
full scale. On ohmmeters with faces
that have 10 in the center of the
scale, 63.2 percent is at about 17
on the ohms calibration scale.

® Connect the ohmmeter lead to
the positive end of the capacitor
and measure the seconds it takes

VIVM OR
X FET METER
) P

N\

&

Fig. 7 A simple way to check, under proper voltage, the slightest leakage in all

capacitor types except electrolytics.

} 1.5VOLT VIVM
XIK 210K T (NORANGE
X100$ 1000 X10K 2 100K SWITCH)
ot T3 X10 S 100 X100K < 1meg -
M e -]
SCALE Xl;lOOHMS ? X1 310meg o/7\
GND
OHMS . Q
b0
SCALE
SWITCH )

]
L TO UNKNOWN RESISTOR
“T~ OR CAPACITOR

)

Fig. 8 Schematic of a typical ohmmeter function in a VTVM or FET meter. Connect
the ohmmeter leads to a capacitor and notice the similarity of this circuit and the
diagram of the capacitor charging circuit in Fig. 2A. This similarity is the basis for
a very simple method of measuring with an ohmmeter the capacitance of most

electrolytic capacitors.
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for the ohmmeter hand to move to
zero ohms on the left, then back
to the right. Stop the count when
the meter hand reaches 17 on the
swing back to the right (on the
X100K scale it would be the 1.7
megohm point).

® In this case, the time measured
on the second hand of a watch was
33 seconds. Here is the mathe-
matics:

C—=T/R or C=33/1,000,000
=.000033 farads (33 mfd).
(Multiply the answer in farads by
1,000,000 to arrive at microfarads.)

Did you notice that we divided
by 1 million, then multiplied by 1
million? This happens only when
the resistor R is 1 megohm and
scale X100K is selected, but it gives
us a way to eliminate nearly all
the complicated mathematics. On
the XI100K scale, the number of
seconds required to reach 63.2 per-
cent (or 17 on the ohms calibration
scale) is the same as the capacitance
in microfarads. It couldn’t be more
simple. Just remember (or write and
leave in a convenient place) these 3
correction factors, and the math can
be done in the head:

® On the X1K scale, multiply
the time in seconds by 100 to give
the capacitance in microfarads.

® On the X10K scale, multiply
the time in seconds by 10 to give
the capacitance in microfarads,

® On the X1Meg scale, divide
the time in seconds by 10 to give
the capacitance in microfarads.

When this method is used to
measure capacitors of .05 mfd or
less, the meter hand will not swing
to zero, even on the X1Meg scale,
and the time interval is really too
short for practical measuring. A .1
doesn’t appear to quite reach the
zero mark, but the charge time is
about 1 second; .25 mfd is about
2% seconds; and .47 mfd is about
44 seconds. Using the X1K scale,
a 2,000-mfd electrolytic would
charge in around 20 seconds. This
system permits you to estimate
(closely enough for most service
work) capacitances from .1 to about
5,000 mfd.

Only one condition causes this
method to yield completely wrong
answers: leakage across the capac-
itor. Thus, readings taken in-circuit
or with a leaky capacitor are highly
inaccurate. The reason is simple:



Suppose you were trying to time the
charge of a capacitor on the X10K
scale, but the capacitor had internal
leakage of 100K. This leakage in
conjunction with the 100K of the
ohmmeter multiplier resistor limits
the maximum voltage that can be
applied to the capacitor to 50 per-
cent, or 12 of the ohmmeter battery
voltage. Since we want to measure
the time required to charge the
capacitor to 63.2 percent, we would
have a long wait! The “17” mark
on the scale is 170K ohms on the
X10K scale, 1.7 megohms on the
X100K scale or 17 megohms on
the X1Meg scale. If the capacitor
leakage in ohms is less than threc
times the “17” ohms value for the
scale we are using, our answer will
be very inaccurate, The capacitance
in microfarads will appear to be
double, for example, that of a simi-
lar capacitor without the excessive
lecakage.

Capacitors in Series and Parallel

Capacitors can be connected in
either serics or parallel, if neces-
sary, to obtain values that are not
available otherwise,

When capacitors are paralleled,
the capacitances add; however, the
voltage ratings are not changed, so
the working voltage of the com-
bination is that of the capacitors
having the lowest rating.

Capacitors in series produce less
capacitance than any of the indi-
vidual values. For two identical
units, the resulting capacitance is
15 the capacitance of each capac-
itor, and the voltage rating is not
quite doubled. Differences in capac-
itance, and leakage between the
two, cause dissimilar voltage drops
across them, so the full combined
voltage rating of the two should
never be used. Use the formula for
resistors in parallel to calculate the
resultant value of non-identical ca-
pacitors in series. For more than
two capacitors, the formula is as
follows:

Ct— 1
1/Ci1+41/Cs+1/Cs+-etc.
for only two capacitors:
Ct= C, XC,
C,+C,

Other Useful Tips
A few more tips from the capac-

itor experts are:

® Do NOT discharge a capacitor
by shorting the leads with a wire
or a screwdriver. To avoid damage
to the capacitor, discharge it
through a resistor. A 10-watt resis-
tor with a value of 1,000 to 2,000
ohms is recommended for voltages
up to 600 volts.

® Do NOT draw an arc or dis-
charge the picture tube anode with-
out using a limiting resistor. The
size of resistor is not critical; 47K
to 56K ohms at 2 watts is rcason-
able.

Replacement capacitors for criti-

cal circuits such as tuners, IF’s,
color oscillators and others should
be the same type of capacitor as
the original, and the same capac-
itance (don’t use a larger one). The
replacement should be installed in
the same location as the original; if
it is on a circuit board, the leads
should go through the same holes
in the board, and the leads should
be as short as those on the original
capacitor. You might have to pay
for any differences in specifications
or installation techniques by strug-
gling against a regenerative stage, or
being forced to realign the receiver.

A

%

U——————-

L.BO-538 OSCILLOSCOPE

Don't shoot till you see
the tenths of a volt.

The sure way to troubleshoot
solid state TV is with a scope
that measures DC.

Take Leader’s five-inch
LBO-53B:

It gives you a drift-free DC
input, so you can see those
tenths of a volt. [t gives you a
bandwidth to 10 MHz. And it
gives you a sensitivity of
10 mv/cm or better.

Now for the shocker. You can
have a Leader LBO-53B for
just $229, about half the price
of any other scope with the
same capabilities.

Since the proot is in the
seeing, we direct you to your
Leader distributor. Ask to see
our color bar generators too;
you haven't seen the finest
until you've seen Leader's.

Seeing is believing.

Leader Instruments
37-27 27th Street, Long Island City, N. Y. 11101, (212) 729-7411

Circle 19 on literature card
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audio systems
PERORL

Paging Talk-Back Speakers

A new series of paging talk-back
speakers has been introduced by
American Geloso Electronics, Inc.

Four models are included in this
series: Model 18/1 features an 8-
inch round speaker rated at 10
watts, 8 ohms.

Model 18/4T is an 8-inch round
speaker rated at 10 watts, with a

built-in line transformer and a ro-
tary-type impedance selector for 8,
45, 500, 667, 1000, 1430, 2000 or
4000 ohms, It also features a 70-
volt line tap with power ratings of
10, 7.5, 5, 3.5, 2.5 and 1.25 watts.

Model 18/5 is a 13%-inch by
6% -inch rectangular spcaker rated
at 30 watts, 16 ohms.

Model 18/8T is the same as
Model 18/5 with the addition of a

built-in line transformer, rotary-
type impedance selector for 16, 167,
333, 500, 667, 1000, 2000 or 4000
ohms and 70-volt line taps for 30,
15, 10, 7.5, 5, 2.5 or 1.25 watts.
Other features of the series re-
portedly include: all-nylon, non-cor-
rosive, high-impact construction; re-
placeable self-aligning diaphragm;
quick clip-on polarized line termin-
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als; patented ball-type swivel mount-
ing with die cast support base,
which permits vertical, horizontal
and diagonal orientation, and con-
tinuously variable thumb-type im-
pedance selector which is adjustable
from the front of the unit.

The prices range from $32.65 for
Model 18/1 to $53.65 for Model
18/8T.

Circle 50 on literature card

Phono Cartridge

A new model of the Shure V-15
Type 1I Super Trackability Phono
Cartridge has been introduced by
Shure Brothers, Inc.

The new V-15 Type 11 Improved
model is said to offer increased
trackability across the entire audible

spectrum at the lightest possible
tracking forces. Shure states that the
new cartridge is capable of tracking
the majority of records at 3 gram.

List price of the complete V-15
Type II cartridge is $67.50, while
the Model VNISE elliptical stylus
alone sells for $27.00.

Circle 51 on literature card

Sound System Packages

Four packaged “Simple Sound
Systems,” designed for use in
churches and large auditoriums,
have been introduced by Bell P/A
Products Corp. The systems range
from 20 watts for audiences of up
to 200 (or up to 20,000 sq. ft. area)
to a 100-watt system for audiences
of up to 1,000 (or up to 110,000
sq. ft. area),

Bell states that all four systems
utilize the ‘“cardioid microphone”

H

and the six-speaker “sound column’
principle for maximum audience
coverage, resulting in 120-degree
horizontal and 30-degree vertical
dispersion, All systems have pre-
wired, pre-matched components,
and include lengths of cable. Cus-
tomizing to meet unusual require-
ments also is available,

List prices range from $285.00
for the 20-watt, 2-microphone, 2-

column system to $920.00 for the
largest system, consisting of a 100-
watt amplifier with 3 microphones
and 6 sound columns. '

Circle 52 on literature card

Background Music Amplifier

A new model in the Power-Line
series of music amplifiers, Model
UPB-10T, has been made available
by University Sound.

This background music amplifier
reportedly features low distortion
and high efficiency. Either high or
low microphone input is selected
by a switch, and separate controls

for microphone level, program level
and tone are provided. Other fea-
tures include either 25-volt or 70-
volt constant voltage and direct out-
puts.

Model UPB-10T is list priced at
$99.92.

Circle 53 on literature card

Miniature Microphone
Transformers
Stanford International has intro-
duced a 200- to 50K-ohm minia-
ture microphone transformer.
Available in a variety of voltage
ratios and with or without full mu-



' i
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metal shields, the transformers come
in two types: Model BV-16 is rated
at 200 to SOK ohms and is mu-
metal encased for chassis mount.
Model BV-16E is electronically
identical to Model BV-16 and comes
encapsulated in vinyl, with an 8-
inch length of microphone cable.
Model BV-16E can be installed in
or out of the microphone case, or
it can be installed in the line.

Model BV-16 lists at $6.00;
Model BV-16E sells for $7.00.

Circle 54 on literature card

Avutomatic Volume Control
For PA Systems
A new voice control monitor,
which automatically lowers the vol-
ume output of public address (PA)
systems when the sound is too loud,

has been announced by Bell P/A
Products Corp.

The Model VCM-1 “Vox Lim-
iter” is a compact, solid-state in-
strument employing integrated cir-
cuits. Bell P/A reports that the
unit splices easily into any linc be-
tween the microphone or telephone
and the amplifier.

By setting the sound level to the
softest voice likely to use the sys-
tem, the volume reportedly is re-
duced automatically to this pre-de-
termined level. The unit also pro-
tects sound systems from damaging
overload, according to Bell P/A.

Model VCM-1 weighs 3 Ibs,,
measures 278 inches X 8 inches X
9 inches, and sells for $120.00. A

Circle 55 on literature card

Little

SENCORE CG19 CADDY BAR COLOR GENERATOR

Small enough, light enough to carry right in your tube caddy—so you have it
handy on every color TV service call.

Little giant in performance. All crystal controlled standard RCA licensed color
bars, crosshatch, white dots, vertical lines, horizontal lines. Rock solid or your
money back.

New circuitry. Less current drain permits full voltage regulation on all circuits,
and increases battery life.

Timer range doubled over previous models.
Lowest priced unit available, $84.50 Al Domestic Made

SENCOREKE

- % NO. ! MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

3200 Sencore Drive, Sioux Falls, South Dakota 57100

Circle 20 on literature card

IN STOCK AT YOUR LOCAL )
PARTS DISTRIBUTOR.

Vector
Pattern

= FEATURE

PS148A OSCILLOSCOPE ¢ VECTORSCOPE
With NEW “Triggered Action” sync.
Guaranteed to lock in composite video waveforms faster than a triggered scope
or your money returned.
e High sensitivity wide band oscilloscope.
Professional 5-inch vectorscope. Converts at the flick of a switch in the rear.

Equips you for every servicing job—complete for color servicing.
Outstanding flexibility—ideal for field engineering and production line testing.

A Sencore Top Performer, only $269.50 Al Domestic Made

SENCORE

= % NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EFQUIPMENT
3200 Sencore Drive, Sioux Falls, South Dakota 57100

Circle 21 on literature card
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Standard RCA
“S” Curve
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PARTS DISTRIBUTOR. ’



MOBILE RADIO
SERVICING

Part 2
Troubleshooting techniques

by Leo G. Sands

CLIP LEAD
FOR TESTING
\r‘ ________ - ANTENNA

| /

I

|

| TOP OF VEHICLE INSULATOR
|

q COAXIAL CABLE
\ GROUND CONNECTION

COAXIAL CABLE — TO VEHICLE
—Q COAXIAL PLUG
LEAD CLIPPED '
TO CENTER PRONG ~—y
OF COAXIAL PLUG | 12 VOLT LAMP

TO HOT SIDE
OF VEHICLE BATTERY

Fig. 1 Test setup for checking out a whip antenna not equipped with a built-in shunt
impedance matcher. Ground the whip to the body of the vehicle and connect a
test lamp between the “‘hot” lead of the coax and the 12-volt battery of the vehicle.
If the lamp lights, the antenna is not open. If the lamp remains lighted after the an-
tenna-to-vehicle test lead is removed, the antenna or coax is shorted.
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The “cost effectiveness” of a tech-
nician and the profitability of a
two-way radio scrvice shop, as well
as customer satisfaction, depend
upon the rapidity with which
troubles are diagnosed and corrected.

The user of a mobile radio system
bought or leased the system for one
very significant reason: Two-way
radio cnables him to reduce costs
by getting more production from his
employees and, often, to enable him
to increase his income by being able
to serve more customers more
efficiently.

The failure of the base station or
repeater station shuts down the en-
tire system. The failure of a mobile
radio unit puts the vehicle back on
a less efficient basis. Unlike a home
TV set, mobile radio down-time
costs the uscr moncy.

Mobile radio troubleshooting in-
cludes all components of a system.
The work must be done in the field
as well as in the shop.

To minimize down-time, custom-
ers should be urged to install a
stand-by basc station and to buy or
lease spare mobile units. Then, it
would not be necessary to dispatch
a technician to repair a base station
immediately after its failure. And
when sparc mobile units are avail-
able, an inoperative vehicular radio
station can be made operational in
minimum time.

Since all customers do not use
identical equipment nor operate on
the same frequencies, it is not fea-
sible for an independent service shop
to maintain an inventory of spare
mobile units, except when supplied
by the customer,

Checking Out
Mobile Installations

When spare mobile units are on
hand, ready for use when one fails,
and if a fault within the transmitter-
receiver unit is the cause of mal-
functioning, it should be replaced
with a spare, and repairs to the
defective unit should be made later
in the shop. There are exceptions,
however, such as when a tube ob-
viously is the cause of the trouble,
or when the set employs a vibrator
and it has given up the ghost.



But, the trouble is often in some
other part of a vehicular installa-
tion. So a logical procedure should
be used for checking out the instal-
lation.

First, find out if the vehicle bat-
tery is okay by trying the horn and
the lights with the engine not run-
ning. When the power switch is
turned on and the pilot lamp does
not glow, check the fuse and the
battery cable, as well as the control
head and its interconnecting cable.
(Of course, the pilot lamp could be
burned out.)

If there is power, operate the
mike button to see if the transmit
light goes on and, perhaps, the click
of the T-R relay might be heard.
Turn up the volume and disable the
squelch; noise should be heard in
the speaker. If there is no noise, usc
clip leads to parallel a test speaker
across the set’s speaker Icads to find
out if it is the speaker that is defec-
tive. If it is an external spcaker,
replace it

If therc is noisc in the set’s
speaker, but the unit will not trans-
mit or receive, disconnect the an-
tenna and insert a wire into the set’s
antenna connector (18-inch for 150-
to 174-MHz high band, 7-foot for
30- to 50-MHz low band). If signals
now are heard, you know there is
a defect in the antenna system. If
the antenna is a quarter-wave whip
type (with no shunt impedance
matchers built in), ground the whip
to the vehicle body with a clip lead
and connect a test lamp across the
coax plug at the set end of the
coaxial cable, as shown in Fig. 1.
The lamp should light, If not, the
coax is open or there is a bad con-
nection at the antenna or coaxial
plug. If the lamp lights with the
clip lead removed, there is a short
in the antenna system.

WARNING! Don’t turn on the
transmitter except when the set is
connected to its own antenna (not a
test lead), if it employs a solid-state
final RF amplifier. Without a proper
load, the output transistor probably
will be damaged. Instead, connect
an RF wattmeter (with an internal
or plug-in 50-ohm load) to the
mobile unit’s antenna terminal.

Example of a solid-state mobile communications unit employing printed-circuit

boards.

Then, you can safely press the mic-
rophone button.

If adequate RF power output is
indicated, you still won’t know if
modulation exists when you talk into
the mike because in FM, power
output does not vary with modula-
tion. An easy test is to try to com-
municate with the base station or
another mobile unit. Another way
is to take along a tunable portable
police monitor receiver and usc it
to listen to the mobile unit’s signal.

By these simple tests you will
know if you should replace the mo-
bile unit or look for trouble else-
where in the installation.

Checking Out Base Stations

A base station check-out is simi-
lar to that employed for a mobile
unit, if it is locally controlled. But
the customer seldom has (but should
have) spare base station equipment,
unless it is identical to his mobile
equipment. Therefore, it is some-
times more expedient to make a
simple repair on the site. But if it
is not an easy job to make the repair
then and there, hook up a spare
mobile unit as the base station. Of
course, you’ll have to get a storage
battery and perhaps even a charger,
or a 12-volt rectifier power supply,
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to power the mobile unit.

(Don’t overlook the possibility of
using a walkie-talkie as a spare
mobile unit, or even as an emergency
base station. Most have a jack for
connecting an external antenna.)

If very short range is the trouble,
suspect the antenna system or the
line voltage. In one case, the author
found that the center conductor of
the coaxial cable had shrunk and
pulled out the pin on the coax con-
nector, which was 85 feet up a pole,
and the temperature was -20 de-
grees F. But the base station (high
band) was quickly put on the air—
a coat hanger was handy. With a
pair of diagonal cutters, an 18-inch
stiff-wire antenna was made. It was
plugged into the base station an-
tenna terminal, and communication
was restored. Later, the necessary
antenna system repairs werc made
when it warmed up enough to get
a man to climb the pole.

In this case, the trouble was
verified with an ohmmeter. It indi-
cated an open circuit and charge
and discharge of the cable’s capaci-
tance. If it had been an ordinary
ground plane antenna, the same re-
sults would have been obtained. But,
in this installation, the antenna em-
ployed a matching stub, which
normally would have produced a
DC short indication at the set end
of the coax (see Fig. 2).

_ COAXIAL PLUG
‘@ {NORMALLY AN

OPEN CIRCUIT)

Checking Out Controls

In the case of cither a mobile
unit or a base station, failure to
transmit could be caused by a de-
fective push-to-talk switch or an
open in the mike cable or connector.

When a base station is remotely
controlled over a leased telephone
circuit, all components might check
okay but the transmitter might oper-
ate intermittently or not at all if
ground currents are excessive. In
one case the transmitter would go
on, but would shut off intermit-
tently. Checking the voltage across
the coil of the line relay at the base
station site showed that the voltage
varied enough to allow the relay to
drop out. This was due to ground
currents (see Fig. 3), which opposed
the control current. A representa-
tive of the telephone company in
the arca said it was a common prob-
lem there. The solution was to
modify the control circuit as shown
in Fig. 4.

Don’t forget that the telephone
circuit itself could be faulty. In this
day, when the telephone companies
are having a difficult time with
maintenance, the trouble could be
at the central office or at any point
in the circuit. This is a problem
that the telephone company should
correct.

Low line voltage can have a
drastic effect on range. In one case,

WHIP
GROUND ANTENNA
PLANE ASSEMBLY
ANTENNA
MATCHING
STUB
q q
COAXIAL COAXIAL
/ CABLE CABLE \

COAXIAL PLUG
—@(NORMALLY ADC

SHORT CIRCUIT)

Fig. 2 Whip antenna equipped with a matching stub normally indicates a dead short
when checked with an ohmmeter; ground-plane type on left normally indicates an

open circuit.
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range was normally 8 to 10 miles.
But at night it would fall off to
1¥%2 miles. Upon checking, it was
found that the line voltage would
drop to as low as 90 volts. By using
a Variac to boost the line voltage,
full range was restored. The cure
was to get the power company to
fix the trouble so it would not hap-
pen again. Or, an automatic voltage
regulator could have been installed.

Receiver front-end overloading
and intermodulation are also com-
mon base station problems. They
can affect mobile units, but since
mobile units travel from one loca-
tion to another, the effects vary in
magnitude and probably do not
occur at all at most locations. To
determine if loss of recciver sensi-
tivity or interference from stations
on other channels is caused by a
defect in the receiver, drive a mobile
unit to the base station site and con-
nect it to the base station antenna,
and compare results. If the problem
continues, it might not be easy to
correct if the interference or desensi-
tization is caused by nearby trans-
mitters. It may be necessary to in-
stall cavity filters in the antenna
transmission line. If the problem
does not cxist when a mobile unit
is used with the base station an-
tenna, it could be that there is a
defect in the base station receiver
(including design defect), but in
most cases the use of a filter will
alleviate the trouble.

Troubleshooting In The Shop

Troubleshooting mobile radio
equipment is not as complicated as
diagnosing TV troubles. A mobile
radio unit is a relatively simple
device by comparison. As the block
diagram of an FM communications
receiver in Fig. 5 indicates, such
a receiver is not any more complex
than an FM stereo receiver. And, as
Fig. 6 shows, an FM transmitter is
not a very complex device either.

There is a need for scopes and
lab-grade signal generators and other
instruments for conducting proof-of-
performance tests (which will be
presented in the third part of this
series). But, for finding a defective
component or printed-circuit (PC)
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board, unsophisticated testers can be
used.

When background noise is pro-
duced by a receiver with the squelch
disabled, but no signals are heard,
suspect the antenna switching cir-
cuit, Since the antenna relay is oper-
ated as a dry circuit switch when
receiving, its contacts might be open,
even if they scem to make contact.
To find out, simply momentarily
shunt the contacts with the end of
a screwdriver.

No background noise should be
heard if the first or sccond local
oscillator is inoperative. But, if a
crystal is off-frequency, noise will
be heard even though the receiver
is mistuned to a frequency on which
there are no signals to be inter-
cepted. Try a new crystal.

Or, first, apply a signal to the
antenna terminal from a frequency
meter sct to the receiver frequency.
If the receiver is operating, the
background noise will quiet when a

=

3(

\

POWER
SUPPLY

GROUND CURRENTS RELAY

Fig. 3 Ground currents (indicated by dotted line) caused voltage across line relay to
vary, causing the transmitter to operate intermittently. System shown here is a

simplexed-to-ground remote control system.
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Fig. 4 Modification of grounded remote contro! system in Fig. 3. System shown
here is ungrounded, which eliminates ground currents and their effects.
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signal at the correct frequency is
applied. Or, apply to the set’s an-
tenna terminal an unmodulated sig-
nal from a tunable signal generator.
When the signal generator is tuned
to the receiver frequency, the noise
should quiet.

To isolate a defect in a totally
inoperative receiver, use a multi-
vibrator signal injector (such as an
EICO PSI, Knight signal injector,
Don Boscoe Mosquito, etc.) to apply
a signal to cach circuit section,
working back from the speaker. A
beep should be heard when the
signal is applied to the input or out-
put of each circuit, For example, if
a beep is heard when the test signal
is applied to the output of the de-
tector and none is heard when the
signal is applied to the input of the
IF amplifier PC board, you will
know there is a defect in the IF
amplifier PC board or in the power
feed to it.

Signal tracing also can be done
in reverse. Apply an FM signal (at
the receiver operating frequency) to
the antenna terminal and look for
presence of signal at the output of
the first mixer, seccond mixer, de-
tcctor, and so on, using a low-
capacitance probe and a VTVM or
scope. If there is no signal at the
output of the first mixer, suspect
the first local oscillator. Use a tun-
able RF signal generator loosely
coupled to the first mixer. If you
can tune in signals with the signal
generator dial, you will know that
the local oscillator is not function-
ing. You can check the second local
oscillator in the same manner.

Never troubleshoot a transmitter
until after you have connected an
RF wattmeter or a 50-ohm dummy
load to the antenna terminal. RF
output transistors can cost as much
as $100 each and can be destroyed
if the transmitter isn’t loaded
properly.

If there is power output, but it
is very low, chances are that only
a tune-up is required. Fortunately,
most transmitters have a test meter
socket or test meter pin jacks, which
permit measuring voltages and input
drive to various stages, to facilitate
tuning.



GENERAL @3 ELECTRIC

COMPANY COMPONENTS

SALES

OAK BROOK EXECUTIVE PLAZA, 1301 W. 22ND STREET, OAK BROOK, ILLINOIS 60521 (312) 654-2030 OPERATION

May 15, 1970
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THEY WILL CONTINUE TO PLAY A VITALLY IMPORTANT ROLE IN THE SERVICE

INDUSTRY.

JOHN N. PHILLIPS, Manager
Electronic Components Sales Operation
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If there is no RF power output,
the trouble could be in almost any
stage. Again, the metering jacks or
socket can be used for checking for
presence of signal from a preceding
stage. Or, a low-capacitance or RF
probe can be used with a scope or
VTVM to check for presence of
signal at the output of each stage.

A common source of trouble is
the oscillator stage. If this stage is
tuned for maximum output, the
oscillator might fall out of oscilla-
tion. Tune this stage (if it has a
tuning adjustment), for about 70 to
80 percent of maximum output on
the “gentle” slope of its output
curve. After tuning, key the trans-
mitter on and off several times to
make sure the oscillator starts every
time.

NOTE: Always use the appli-

cable service manual.

Input Voltage

In an automobile, the source volt-
age can vary from 11 volts in cold
weather with the engine off to al-
most 15 volts in warm weather with
the engine running. Because of this
wide variation, the nominal input
voltage to a 12-volt mobile unit is
13.8 volts. In the shop, a variable
output rectifier should be available
so that a mobile unit can be oper-
ated through the range of input volt-
ages experienced in the field. Some
causes of malfunctioning will not
occur except at voltages lower or
higher than the rated input voltage.
In the case of an AC-operated trans-
mitter and/or receiver, vary the line
voltage with a Variac or similar
autotransformer.

Temperature

Some malfunctions are not
obvious or present at normal room
temperatures. Equipment can be
warmed up quickly by placing it
under an infrared lamp or letting it
run for a while when covered by a
carton which inhibits ventilation, To
simulate the conditions a mobile
unit is subjected to in the trunk of
a car when parked in the open in
the winter, the unit should be
cooled. In the winter, this is easy.
Just put it outside for a while. In
the summer, a refrigerator is handy
for this purpose.

Shock and Vibration
Very few shops, if any, have a
shake table for testing radio equip-
ment. But, to test for the effects of

HELICAL HELICAL FIRST CRYSTAL SECOND
RESONATOR . REAMP > RESONATOR > MIXER > FILTER MIXER | IFTRANS
1 [
FIRST SECOND
e MULT.
FIRST SECOND FIRST SECOND
IF AMP > IFTRANS IF AMP = IFTRANS —st | ImiTER LimITEr > PISCRIMINATOR
C 3
y ]
NOISE NOISE NOISE SQUELCH DIODE : AF OUTPUT :
—>  AMP AMP RECTIFIERS ™1  GATE > SWITCH : - ;
] |
1 |
] ]
1 i :|
1 4
1
1 1
i ]
] 1
i ]
> AUDIO AF DRIVER i AF OUTPUT :
AMP DRIVER TRANS : :
: Bl !
i [}

Fig. 5 Block diagram of a typical FM communications receiver. Compared to a color TV receiver, it is relatively simple. (Cour-

tesy E. F. Johnson Company)
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shock, you can use a plastic-headed
mallet to lightly tap the chassis. (In
fact, the author has seen this sort
of shock test being used at the end
of a TV set production line.)

Tubes

Since many tube-type mobile
radio units are still in use, tube-
caused troubles should not be over-
looked. Tubes that still test normal
on a transconductance or mutual
dynamic conductance type tube
tester, even if not in tip-top shape,
should not be replaced; experience
shows that new tubes are subject to
more frequent failures than tubes
that have been aged in use. How-
ever, tubes used in RF and IF stages
should be tested for grid emission,
which is not detected by most gen-
eral-purpose tube testers. Use either
a grid-circuit tube tester or a gen-
eral-purpose tube tester capable of
checking for grid emission.

Discrete Components

Conventional troubleshooting
techniques are used for isolating
discrete components not mounted
on PC boards. When a capacitor,
RF choke or other component in the
front end is found to be defective,
replace it with an identical spare
or at least one of the same electrical

CAUTION! In VHF and UHF
circuits, capacitors are particularly
critical. TIf, for example, a ceramic
is used, replace it only with a
ceramic,

Circuit Tracing

Trying to match a schematic with
the ccnnections of a PC board can
be extremely time consuming. For-
tunately, most service manuals now
include pictorials of PC boards with
components referenced to the sche-
matic diagram. At lcast one manual
contains removable color templates
which make it easy to identify com-
ponents and test points. Without PC
board pictorials, circuit tracing is a
formidable job.

Basic Test Equipment

Although therc is need for a
variety of test instruments for
troubleshooting tough dogs, only a
few are needed for finding most
defects. These include an RF watt-
meter for determining if the trans-
mitter is putting out RF power; a
combination frequency meter and
deviation meter for use as a receiver
signal generator and for determining
if the carrier is being frequency
modulated, as well as for mecasur-
ing transmitter frequency; and a
VOM for voltage and resistance

vibrator type signal injector is in-
valuable.

Exclusive of finding power sup-
ply and power distribution circuit
troubles, and in transmit-receive cir-
cuits, the basic diagnostic chore is
signal tracing.

Summary

This article is intended to explain
general mobile radio troubleshooting
techniques, but not how to check
each and every circuit, since voltage
and resistance measuring techniques
would already be known to those in
the electronics servicing profession.
Details on how to check components
on PC boards are usually explained
in service manuals, But, the trend
is toward replacing PC boards to
get the equipment back into oper-
ation quickly, and to be concerned
later about what to do about repair-
ing the PC board or getting it re-
paired or replaced by the manu-
facturer. The technician who turns
out the most units per day is the one
who earns the most for his boss,
even if he is his own boss,

Next
The final installment of this series
about mobile radio servicing will
present step-by-step techniques for
performing proof-of-performance

value. checks. And, of course, a multi-  tests. A
cwW M FM M FM <7
1 l l l — M
0SC. PHASE FREQUENCY DRIVER RF POWER HARMONIC
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Fig. 6 Block diagram of a typical FM transmitter. It, too, is relatively simple compared to a color TV.
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Tape Recorder Servicing
Guide: Robert G. Middleton,
Howard W, Sams & Co., Inc.,
Indianapolis, Ind. 46206, Cat-
alog No. 20748, 1970; 96
pages, 84 inches X 11 inches,
paperbound, $3.95.

This book begins with a
thorough discussion of the gen-
eral principles of tape record-
ers, emphasizing the magnetic
circuitry and bias circuits
which are unique to tape re-
corders, The second chapter
deals with preventive main-
tenance and evaluation, pre-
senting a discussion of the
basic facilities, tools and test
equipment necessary for re-
corder servicing. Chapter 3
covers minor repairs and
adjustments.

The next three chapters pro-
vide a systematic discussion of
various trouble symptoms,
their analysis and proper serv-
icing procedures. The final
chapter covers maintenance of
the specialized test equipment
used in tape-recorder servicing.
1-2-3-4 Servicing Transistor
Color TV: Forest H. Belt &
Associates, Howard W, Sams
& Co., Inc., Indianapolis, Ind.
46206, Catalog No. 20777,
1970; 224 pages, 5% inches
X 8v% inches, paperbound,
$4.95.

The text discusses the 1-2-
3-4 method of troubleshooting
transistor color television.

Chapter 1 covers the funda-
mentals of 1-2-3-4 servicing
and Chapter 2 discusses the
basics of transistor color TV,
Next two chapters review the
chroma sections and stages
used, while Chapter 5 concen-
trates on the special stages
used in certain transistor color
TV’s.

Chapter 6 is titled “Finding
Your Way Around Transistor
Circuits” and the next chapter
applies the 1-2-3-4 method to
transistor color TV. The re-
maining four chapters deal
with the actual servicing of
these sets. A
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The best you need is the new RCA WR-514A TV Sweep

Chanalyst.
Some statistics:

« Fundamental sweep output on all VHF TV channels

» Video and IF sweep output for IF amplifiers, video, and
chroma circuits

» New ChromAlign chroma sweep signal

» Seven crystal IF markers for checking IF, sound, video,
and color bandpass stages

» Built-in, solid-state marker-adder for clean distortion-free

P ___ displays
z t E f - High, flat sweep-output voltage. 10 MHz or more sweep
4 width on all VHF channels

+ On-off blanking control

» Balanced, 300-ohm RF output from low-leakage piston
attenuator

» Sweep output in the FM range, from 88 to 108 MHz

» BNC connectors used throughout

- Optional distributor resale price...only $375.
(Includes 1 RF output cable, 3 direct shielded cables,
2 direct cable adapters, one 75 ohm cable adapter, and
1 connector adapter)

Some statistics! For complete details, contact your local

RCA Distributor.

“Inexpensive Guality  RCAlElectronic Components|Harrison, N. J. 07029
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Servicing

Dale’s service bench

by Allan Dale

the automatic turntable

Part 2 / the change mechanism

Last month T began showing how
you could understand “complicated”
automatic turntables. You simply
break them down mechanically,
much as you would a large elec-
tronic device. Bit by bit, no mech-
anism is hard to understand.

Electronically, you think of a
unit as divided into sections, stages,
circuits and parts. A mechanical
device can be thought of as made
up of operations, assemblies, mo-
tions and parts,

For troubleshooting, you first
diagnose which operation is at fault.
Then you examine the assembly
that handles that operation. Once
you are looking at the right assem-
bly, you study the motions that
assembly goes through. When you
find which motion isn’t occurring
as it should, you’ll probably spot
the defective part.

So you see, the whole thing is
very logical. I told you last month
how to apply these principles to the
motor/drive system. And I gave
you some hints for servicing those
assemblies. Now let’s get into what
scares most technicians away: the
change mechanism,

Automatic Change Cycle
The change cycle of an auto-
matic turntable consists of several
operations:

1) Cycle initiation (what starts it)
2) Lift tone arm

3) Swing tone arm clear of turn-
table radius

4) Drop record and reposition re-
maining records

5) Index tone arm for accurate
setdown

6) Lower tone arm to record (set-
down)

7) Reset for next cycle

Using the BSR McDonald Model
600 turntable as an example, you
would analyze the assemblies, mo-
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tions and parts in the following
manner.

Cycle Initiation

As the tone arm reaches the end
of the record, an eccentric lead-out
groove swings it quickly toward the
center. Beneath the motorboard, a
small lever on the bottom of the
tone-arm spindle pushes a long
slotted metal linkage (Fig. 1A). The
other end of that linkage goes up
through the motorboard. When the
tone arm pushes it, the linkage
pushes a trip pawl on the cycling
gear (sometimes called a cycling
cam). The trip pawl is pointed out
in Fig. 1B.

On the geared hub of the turn-
table is a small projection (Fig. 1C)
called a trip tab. Ordinarily it just
turns, not cngaging anything. But
the change-cycle link pushes the
trip pawl right out in front of the
trip tab. The tab catches on the
trip pawl and pulls the large cycling
gear into mesh with the teeth on
the turntable hub. The change cycle
has begun.

The change cycle can be initiated
while the record is playing, too.
You just pull the REJECT lever.
Two lever linkages (Fig. 1D) trans-
fer that motion to the linkage that
contacts the trip pawl. The rest of
the motions are the same as I just
described.

Trouble? Just follow the motions.
For example, if the cycling gear
doesn’t engage the teeth on the
turntable hub, see if the pawl is
actually being pushed out. See if
it’s engaging the trip tab. If not,
see if the long linkage is being
pushed by the tone-arm lever or
by the reject-lever linkages. Maybe
the tone-arm lever is bent. Maybe
a linkage is twisted or has dropped
off. Perhaps a spring is gone, and
the change cycle keeps repeating.

The point is: When you follow
each motion through the various
parts of an assembly, you can easily
spot which part is at fault.

Lift Tone Arm

The arm might not Ilift high
enough, Or it may lift too high and
hit the records waiting to be
dropped. Or it might not lift at all,
To find out why, you study the
motions of the assembly responsible
for this operation.

The cycling gear turns as the
turntable turns. Beneath the motor-
board, the gear moves a cycling
slide. A bent tab on the slide has
a pushrod, with a spring, resting
on it (Fig. 2A). As the slide moves
sideways, the tab shoves out under
the pushrod. Tt forces the pushrod
upward through the motorboard
right under the tone-arm mount.

The pushrod raises a small plat-
form into contact with an adjust-
ment screw on the tone arm (Fig.
2B). The movement lifts the tone
arm. A cue lever (Fig. 2C) can also
raise the platform,

If the arm lifts too little or too
much, first check the adjustment
screw. Then check the platform and
pushrod. If the cue lever lifts the
arm okay but the change cycle
doesn’t, suspect the bent tab on
the change slide,

If the arm doesn’t lift at all, sus-
pect the change slide. Make sure
the pushrod is free. Be sure the
spring is there where it belongs.

In other words, check the mo-
tions of each part in the assembly.
One part might be bent, missing,
stuck, etc. WARNING: Do not—I
repeat, do not—start bending parts
(like the tab on the change slide)
to repair an automatic turntable. If
someone else has bent them and
caused the trouble, you might be
tempted to bend them back as best
you can. Don’t. Replace the part or
assembly you think is bent.

An automatic turntable is put to-
gether with considerable precision.
There’s no way your eye can dupli-
cate the angles of each part. Do the
job right. Replace parts that don’t
go through their motions properly.

Swing Tone Arm Clear
The whole change cycle, once it
has begun, centers around the cy-
cling gear and slide. As the gear
moves the slide, a metal finger



eventually comes into contact with
the lever on the bottom end of the
tone-arm spindle (Fig. 3). As the
slide goes further, the finger swings
the tone arm sideways. At the end
of the slide’s travel, the tone arm
hovers above its rest along the side
of the motorboard.

The lever on the tone-arm
spindle, as you see in Fig. 3, has
a V-shape. The cycling slide, having
swung the tone arm to the side,
keeps moving; but it is now moving
back in the opposite direction. The
arm doesn’t move back immedi-
ately, though, because the slide
finger has to cross the open space
inside the V.

Failure of the arm to swing clear
should be easy to trace. There is
only one motion, if the cycling gear
and slide are working., Check the

tone-arm lever, the positioning of
the finger, and the tab on the end
of the finger.

Drop the Record

This is the reason for all the
other operations. In modern turn-
tables it’s done with a push-off tab
in the automatic spindle.

The records rest on a push-off
platform at the top of the spindle
(Fig. 4A). They’re held level by a
hold-down arm. Inside the spindle,
and extending out its bottom end,
is a slim pushrod that activates the
spring-loaded push-off tab. (You
can’t see the spring; it’s inside the
spindle.)

As the cycling slide has pro-
gressed, it has pushed another long
metal linkage (Fig. 4B) along under
the spindle pushrod. The link has

a drop-slot. At a point in the change
cycle when the tone arm is out of
the way, the drop-slot reaches the
spindle pushrod. It engages and
pushes the rod, pulling the push-
off tab sideways (Fig. 4C).

That tab is just high enough to
engage the hole of one record, slid-
ing the record sideways. It drops
off the platform, and slides down
the spindle to the turntable. Small
guides (held up in Fig. 4A) keep
the other records from moving side-
ways and dropping.

As the cycling slide continues, it
pulls the dropping linkage back-
ward. The spindle pushrod comes
back down and the push-off tab re-
turns to its normal position. The
record stack drops to the push-off
platform. The dropping assembly is
thus reset for the next change cycle.

Fig. 1 Tripping mechanisms that initiate change cycle. (A) Pencil points to sliding linkage that is actuated by lever on bottom of
tone-arm pivot. (B) Jointed trip pawl is part of cycling gear. (C) Cast-metal tab on hub of turntable catches trip pawl to start
change cycle. (D) These linkages move trip pawl from reject lever.
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raise tone arm manually.

Troubles with dropping are more
often in the spindle than anywhere
else. The spring for the push-off
tab gets weak. The tab and pushrod
may get sticky, particularly if some
misguided soul tried to oil them. Or
the tab gets bent. Or the guides

Fig. 3 Spring-
loaded finger is
part of cycling
slide. Tab on it
fits into V of lever
at bottom of tone-
arm pivot. It moves
tone arm out of
way of dropping
record, and back
after record has
dropped.
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Fig. 2 Assembly that raises tone arm.
(A) Pencil points to small spring that
encloses pushrod, which rests on
bent tab of cycling slide. (B) Small
platform pushes upward on adjust-
ment screw. (C) Cue lever lets you

get sticky. The cure is a new spindle
—usually inexpensive.

However, if that isn’t the prob-
lem, inspect motions in the rest of
the dropping linkage assembly, That
includes the drop-slot, the drop-
ping linkage itself, and its relation-

ship to the cycling slide. Watch as
it goes through a cycle. You'll
spot the difficulty.

Index Tone Arm

The idea of indexing is to set the
tone arm down so the needle enters
the lead-in groove of whatever size
record has been selected. Some
turntables, and most older changers,
index automatically. With the BSR
in these examples, and with several
other high-quality turntables, tone-
arm indexing is by a lever you set
manually.

The plastic index linkage from
the lever to the rest of the assembly
is almost hidden by the on/off/
reject linkages in Fig. 1D. It goes
to a shorter link that moves a block-
ing pawl (Fig. 5A). As the cycle
begins, an indexing bar is snapped
against the blocking pawl by a
spring. The position of the pawl



limits how far the indexing bar
moves.

Later in the cycle, as the tone
arm is swinging back toward the
record, the other end of the index-
ing bar engages serrations in the
tone-arm lever (Fig. 5B). It blocks
travel. The arm stays there while
the setdown operation takes over.

Indexing trouble can be compli-
cated to track down if you haven’t
followed my explanation carefully.
There are several parts and several
motions in the assembly that per-
form this operation.

Start by working the indexing
lever (atop the motorboard) back
and forth. Watch whatever motions
that portion of the assembly goes
through.

Then, with the turntable re-
moved, turn the cycling gear by
hand through one full revolution.
Do it slowly. Watch how the spring

Fig. 4 Record-dropping assemblies.
(A) Spindle has spring, pushrod, and
push-off tab; also has guides to
keep record stack in position. (B)
Link from cycling slide has drop-slot
at left end to engage spindle push-
rod. (C) Push-off tab in position to

push off record.

jerks the indexing bar against the
blocking pawl. If it doesn’t, there’s
a trouble clue. Follow through the
other motions,

Shutoff Indexing

One thing to keep in mind at
this point: The shutoff operation,
after the last rccord, must find the
tone arm still over its rest—not out
over a rccord. That requires an-
other indexing position.

The hold-down arm that rests
on top of the record stack drops
down after the last record is out
of the way. After the last record
plays, the change cycle starts just
like always. The tone arm is lifted
and swung out of the way just as
if a record were going to drop. The
dropping mechanism operates, but,
of course, there’s no record on the
platform.

Then indexing starts. However,
the bottom of the hold-down arm
spindle is now pushing the index
blocking pawl down out of the way
of the indexing bar. The bar snaps
all the way back because the block-
ing pawl doesn’t stop it (compare
Fig. 6A with Fig. 5B).

On the other side, the indexing
bar now catches the very last scrra-
tion in the tone-arm lever (Fig. 6B).
The tone arm is held in its position
over the rest. When the set-down
operation takes over, the arm drops
onto its rest,

Set-Down
In light of what you already
know about the change mechanism,
this is probably the simplest oper-
ation to cxplain. It’'s merely a re-
versal of lifting the arm.
The cycling gear has almost gone
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full circle. The cycling slide is mov-
ing back to its beginning position.
As it does, the bent tab moves back
from under the arm-lift pushrod
and platform. The platform lowers
to its resting position, If indexing
is correct, thc needle sets down in
the lead-in groove of the record that
just dropped.

Reset for Next Cycle
As the cycling cam or gear comes
around, still driven by the gear
teeth of the turntable, the open seg-
ment (where there arc no teeth)
rcaches the turntable hub. With no
teeth to engage, the turntable can’t

Fig. 5 Indexing mechanism consists of (A) blocking tab and

turn the cycling gear any further.
A detent spring beneath the gear
catches and holds the gear lightly,
in readiness for the next cycle.

Meanwhile, as the cycling cam
comes around to finish its cycle,
the turntable hub has pushed the
trip pawl inward. There it stays
until the tone arm or reject lever
pushes it out to initiate another
cycle.

And So ...

That’s the logic of servicing auto-
matic turntables. You also now have
the information you need to make
a troubleshooting method like this

work, I've told you how each oper-
ation, assembly and motion fits into
the overall scheme. Finding any de-
fect should be duck soup from
now on,

Next in Service Bench

Next month I go into something
you've written to ask about. Guys
who work on Citizens-Band gear
sometimes worry about modulation.
The law requires it be kept below
a certain percentage. Yet the trans-
mitter must have enough, or the
user complains he can’t be heard.
Striking that happy medium is my
next subject. A

indexing bar. (B) At other end of indexing bar, serrations in tone-

arm lever catch on index-bar tab, preventing tone arm from moving further inward than lead-in groove of record size chosen.

Fig. 6 For indexing at automatic shutoff, (A) record-support arm pushed trip pawl out of way. Indexing bar snaps all the way
back and (B) stops tone arm swing by catching last serration.
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‘We’ve finally
succeeded in dividing the country.

Nothing military. Simply a 5-way
split. so that we can offer you a
Panasonic Replacement Part Depot
close enough to call home.

Our intention is not to sell you parts
to put in other manufacturer’s products.
(Ahhough you may wind up doing
just that?) All we want to do is to pro-
vide you with genuine Panasonic parts
when they are needed.

Last vear alone, several million
people f)ought our TV’s, radios. phono-
graphs. tape recorders, ete. And while
we don’t manufacture our products
with plared obsolescence in mind,

certain parts will wear out. No amount
of quality control can put an end to
that. So when a customer with a
Panasonic product comes in and you
determine that it requires a part which
is not in vour inventory, don’t turn him
away. Order a genuine Panasonic part.

A part which is more than just a
replacement. Because each and every
Panasonic component is made by
Panasonic, engineered by our scientists
and technicians to provide maximum
efficiency and reliai)ilitV. Quality Con-
trol is not just another factor in our
manufacturing process; it is our manu-
facturing process.

Take tubes and transistors, for in-
stance. For TV. For radio. You name it.
Nobody in the world makes a better
tube or transistor than Panasonic.
That’s a fact. And we know that nobody
can fool you about component quality.

One last thing. \WWhen you replace
Panasonic with Panasonic, you won't
have to concern yourself with call
backs. We make it right the first time.

So the next time you don’t find what
you're looking for on the shelf, order
it from the Panasonic Parts Depot
serving vou. Panasonic parts for
Punasonic products. It makes sense.

LOS ANGELES

2121 Yates Avenue

City of Commerce, Calif. 90022
(213) 723-6271

TWX 910-580-1960

DALLAS | I
4202 Harry Hines Blvd. \
Dallas, Texas 75219

CHICAGO

371 N. 3rd Avenue

Des Plaines, Illinols 60016
(312) 299-8886

TWX 910-233-2641

NEW YORK

10-16 44th Drive

Long Island City, N.Y. 11101
(212)973-8966

TWX 710-582-2555

(Includes Akron and Cleveland, Ohio)

(214) 521-4582
TWX 910-861-4539
(Includes Memphis, Tenn.)

’ ATLANTA
{ 2 Meca Way

(404) 448-2456

Duluth, Georgia 30136 " it

| TWX 810-766-4514

PANASONIC

® Matsushita Electric Corporation of America
National Headquarters, Service and Parts Division
10-16 44th Drive, Long Island City, N.Y. 11101

just slightly ahead of our time.
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If you can't | and you don'’t
see the hear the
difference difference—

the long-lasting
quality will
tell you—

IT'S A QUAM!

The Quality line
for every speaker need

(UAM

Quam-Nichols Company
234 East Marquette Road
Chicago, lllinois 60637
Phone: (312) HU-8-5800
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{est equipment
FEPOM

Field-Strength Calibrator

A solid-state calibrator for check-
ing the accuracy of field-strength
meters has been introduced by Mea-
surements, Division of Thomas A.
Edison Industrics, McGraw-Edison
Co.

Model 950 provides a continu-
ously monitored and constant volt-
age reference traceable to the Na-
tional Bureau of Standards. Fre-
quency coverage is from 54 to 250
MHz, but special frequencies can
be supplied on request.

The frequency dial is calibrated
in MHz and segmented by TV chan-
nels 2 through 13, According to the

manufacturer, a wave-guide-below-
cutoff attenuator permits accurate
measurements from .1 volt down to
.3 microvolt.

The unit can be used not only for
checking the accuracy of field-
strength meters used for antenna
pattern surveys, but also for check-
ing amplifier gain and measuring
cable loss. Accuracy of output volt-
age is stated to be +.75 dB over
the entire frequency range.

The Model 950 requires a power
supply of 115 or 230 volts, 50-60
Hz, 12 watts. It measures 7 inches
X 12% inches X 7Y inches and
weighs 13 1bs, The unit sells for
$360.00.

Circle 56 on literature card

Solid-State Volt-Ohmmeter

A battery-operated, solid-state
volt-ohmmeter has been introduced
by Electronic Measurements Corp.

Model 116 has a DC input im-
pedance of 11 megohms and an AC
input impedance of 1 megohm,
Using four silicon transistors and
two diodes, the unit reportedly has

a sensitivity 500 times that of a
standard 20,000 ohms-per-volt volt-
ohmmeter. Its 4% -inch, 200-micro-
amp meter and solid-state circuitry
are protected against burnout.
Specifications include: four p-p
AC voltage ranges—0-3.3, 33, 330,
1200 volts; four rms AC voltage
ranges—0 to 1.2, 12, 120, 1200
volts; four DC voltage ranges—a0 to

1.7, 12, 120, 1200 volts; four re-
sistance ranges—0 to 1K, 0 to
100K, 0 to 10 megohms, 0 to 1000
mcgohms; four dB ranges— -24
dB to 4-56 dB.

Model 116 measures 634 inches
X 5% inches X 27 inches, and
weighs 3 Ibs. It is housed in bake-
lite, with the handle usable as an
instrument stand. Both versions are
shipped complete with batteries, test
leads and step-by-step instructions.
The kit version is priced at $29.95
and the factory-wired and tested
mode! sells for $39.95. A
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GET COMPLETE
DETAILS

about the products
advertised or described
in this issue.

Use Free
Reader Service Card.

Be sure to include
your name and address




SEE THE DIFFERENCE

f Mgﬂ R e

"EaviLy emcrUSTH
TV TUNERS

This tuner contact has This tuner contact has been

been sprayed w.th an sprayed with new

ordinary tuner cleaner, TUN-O-BRITE,

It looks clean, tut with its built-in brighteners.

close examination would It is not only clean,

reveal minute a~eas with it has been polished shiny.

corrosion and d:rt. There is absolutely no dirt
or corrosion left to spread.
What’s more, the contact is
protected by a film of
ultra-long-lasting lubricant.

:
heavy
ey Spray

e
W ! FEEL THE DIFFERENCE
* . i % The extra heavy duty lubricant
4 TIY / »”  used in TUN-O-BRITE makes
- # any tuner slide from channel
N - 4 to channel smoothly,
. . { Your customer will feel the
0 difference immediately.
1 '\\% / f ! When he sees bright, clear
PR FOR AL ] pictures on every channel and
Ty ?FESSI&"ANS ‘ feels how smoothly the channels
. ECHN! change, he’ll know you’ve done
s':,EAVY mTUNETN ‘ something almost miraculous
L pRAY WiTH aulﬂﬂg | to his tuner.
SusHing ACTIO) 4
J . vy o AW

- c
L L EGgNGs 7o conTX

INATes caLt ®
v, MM ammABLE
tor oty @ 17

BT-8 8o0z. %239 Seeal s T \
BT-16 16 oz. $3.49 ——

SAVE *47°
WHEN YOU
UY THIS
6-PACK!

AVAILABLE FROM YOUR
CHEMTRONICS DISTRIBUTOR

<> CHEMTRONICS § &880 e
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Accu-Tint:

How it functions.

by Cari Babcoke/ES Technical Editor

The RCA Accu-Tint (A-T) sys-
tem produces three basic changes
when the A-T switch is turned to
ON:

@ The phase of the 3.58-MHz
color subcarrier applied to the B-Y
chroma demodulator circuit is
changed so that it is ncarer the
phasc of the subcarrier supplied to
the R-Y demodulator.

® The output of the B-Y demod-
ulator circuit is reduced about 33
percent.

® The screen color is changed
from the normal blue-white to a
brown-white, or sepia. (This “warm-
ing” of the screen color ‘“temper-
aturc™ occurs only when a colorcast
is received (killer inoperative) and
the A-T switch is ON.)

The result of these A-T actions
is to increase the level of red and
decrease the level of blue and green
in the color picture,

Fig. 1 shows the demodulator and
—Y amplifier circuits of the new
RCA CTC39X chassis, which is
similar to the CTC38X except for
minor changes in the video ampli-
fiers, and the addition of the A-T
circuit,

B-Y Phase Change

The 3.58-MHz subcarrier for the
R-Y demodulator is taken directly
from the secondary of T703, while
the phase of the 3.58-MHz carrier
for the B-Y demodulator is made
“leading” by a high-pass filter.
When the A-T switch, S106, is in
the OFF position, this high-pass
filter consists of C732, L703 and
R735. With this arrangement, the
normal (A-T off) B-Y phase leads
the R-Y phase by about 105
degrees.

When the A-T switch is turned
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to ON, L712 and R797 arec added
in series with L703 and R735. This
reduces the lead of the B-Y phase
to 90 degrees or less (RCA has not
announced the cxact figures), R-Y
carrier phase is changed slightly by
the difference in loading on the
secondary of T703, but most of the
shift is in the phase of the B-Y
chroma subcarrier,

B-Y Amplitude
At The CRT Blue Grid

Skin coloring that is acceptable
to many pcople can be obtained
with only an R-Y color signal, so
logically the next step is to reduce
the amount of blue and green in
the color picture.

The sccond section of S106 per-
forms a double function. One of
these, when the A-T is ON, is to
ground R795. This decreases the
output of the B-Y demodulator so
that the signal at the CRT blue grid
is reduced from the normal 120
percent of red to about 80 percent
of red.

R-Y amplitude is unchanged, but
because G-Y is made from R-Y
plus B-Y, it also will be reduced.

Change in CRT
Screen Temperature

When the A-T is ON, the junc-
tion of R793, R794 and R178 no
longer is grounded through terminal
4 of S106. The negative-going hori-
zontal pulse originating at the center
lug of the kine bias control is re-
duced by a voltage divider consist-
ing of R793, R178 and R795, and
then is applied through the .047-mfd
coupling capacitor to the grid of
V704B, the B-Y amplifier. After
amplification and phase reversal
(180 degrees) by the tube, it be-
comes a small, positive-going pulse
at the plate, which is fed through
the .01-mfd capacitor to the anode
of diode CR707 and the blue grid

RCA’s answer

of the CRT. On the cathode of
CR707, a large negative-going
pulse from the kine bias control is
applied to the cathode of CR707
and turns it on, resetting the charge
on the .0l1-mfd capacitor every
cycle, and thus maintaining the
CRT grid DC voltage constant re-
gardless of the chroma waveforn.

The positive-going pulse at the
anode of CR707 and the negative-
going pulse at the cathode add to-
gether to produce a larger pulse.
Because the DC voltage on the CRT
grid is “clamped” to the negative
tip of the pulse, the DC voltage on
the CRT control grid is made less
positive (compared to the CRT ca-
thode), and the current of the CRT
blue gun is reduced.

A small pulse also is applied
through R793 and R794 to the ca-
thode of V705, the R-Y amplifier.
Since the signal is applied to the
cathode, this pulse is amplified with-
out phase inversion, and the nega-
tive-going pulse of a few volts
appears at the anode of diode
CR705.

A large negative-going pulse from
the kinc bias control is present at
the cathode of CR705. The true
voltage across the diode is the dif-
ference between the pulse voltage
on the anode and the pulse voltage
on the cathode. The effect is the
same as a decrecase in the pulse from
the kine bias control, and causes
the red grid of the CRT to become
more positive by a few volts, in-
creasing the red gun current.

During normal operation, small
samples from the plates of both the
R-Y and B-Y amplifiers are ma-
trixed to produce a —(G-Y) signal
at the grid of the G-Y amplifier.
Because of phase inversion across
the tube, a G-Y signal is developed
at the plate and applied to the green
grid of the CRT. Voltages in the
G-Y stage are not affected by the
addition of the extra A-T pulse
voltages at the R-Y and B-Y ampli-
fier plates; because the polarity of
one is positive-going and the other
is negative-going and the amplitudes
of the two signals are nearly equal,
they cancel at the G-Y amplifier
grid.



to changing flesh tones

This method of using pulses to
brighten the red, dim the blue, and
leave green unchanged has another
beneficial effect: When the color
killer operates during b-w programs,
the R-Y and B-Y amplifiers are
biased to cutoff. Because of this, the
A-T pulses cannot be amplified and,
therefore, do not appear at the
plates of the tubes or the anodes of
the DC restorer diodes. Thus, the
screen color is a normal blue-white,
not sepia. (Of course, if the station
leaves their color carrier on during
a b-w commercial, or if the color
killer malfunctions and does not

operate normally during b-w pro-
grams, the screen color will be sepia
if the A-T switch is in the ON
position.)

Turning off the Accu-Tint circuit
restores the B-Y demodulator phas-
ing and amplitude, and restores the
screen color to normal.

Conclusion
This RCA circuit prevents un-
wanted changes in skin coloration
when the receiver is switched from
channel to channel and/or when
programing changes. Changes to the
previous circuit are not extensive,

and no critical or trouble-pronc
components have been used. Con-
sequently, the circuit should be rela-
tively service-free.

However, we must rccognize that,
despite cxcellent engineering and
modern components, cach basic type
of automatic tint modifier is a stop-
gap emergency measure made desir-
able only by the continuing delay of
the broadcasting industry in stand-
ardizing color hue. Also, it should be
remembered that the circuits which
most effectively eliminate green or
purple faces also produce the most
distortion of colors (except orange).

A

AAA—— R-Y CRT

1K RED GRID
LA it oF,
. 047 meg
CHROMA 3 .
A 3 56K
2209
COLOR KILLER
3. 58MHz y
T > G-Y CRT
1K GRN GRID
2.2meg
CR706
COLOR 0SC
1.8 K
meg — B-Y CRT
1K BLU GRID
] o CR707
047
8.2 CR703
|
" vlf_-
AAM- > +330V
KINE BIAS
CONTROL N
BLANKER PLATE

.5 N

Fig. 1 Complete schematic of the demodulators and color-difference amplifiers in the new RCA CTC39X chassis. Notice es-
pecially the circuits connected to switch S106, the Accu-Tint OFF/ON switch.
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REBUILD
YOUR OWN
PICTURE TUBES?

f ey
i\ = = -4

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

EASY TO OPERATE!

Requires only 4x8 ft. of space.
Your cost to rebuild black and white—
$1.50

Your cost to rebuild Color—$5.80

For complete details, mail coupon.

r
| Laokeside Industries i
5234 N. Clark St.
|
Chicago. Ill. 60640 I
| Phone: 312-271-3399 I
{11 Free demonstration appointment
[1 Send me more information |
|
|
I
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IF YOU ARE A TV REPAIR
MAN YOU NEED

TV TECH AID!

TV TECH AID is the best trouble
shooting guide available today. It takes
all the guesswork out of TV repair
and is designed to help you solve your
problems quickly and economically,
Each month you receive updated infor-
mation on up to 40 different trouble-
shooting cases. This important infor-
mation is supplied to us by techni-
cians, field reps and all the leading TV
manufacturers. You will find every
symptom pictured with a clearly
marked schematiec of the particular
faulty stage. The faulty components
and corrections will also be listed to
aid in repair. You go right to the
source of the trouble without guess-
work. In addition you get valuable in-
formation on current models as well
as older models along with circuit
changes and modifications as they oc-
cur.

TV TECH AID is the best investment
you can make in your own business.
The cost to you is only $7.95 for a full
years subscription,
Send for it now
vou did!

. You'll be glad

TV TECH AID

P.0. BOX 603 |
KINGS PARK, L. I. |
NEW YORK 11754 |
ENCLOSED IS A CHECK OR MO, FOR |
$7.95. PLEASE SEND 12 ISSUES OF TV |

|
|
|
|
|
| Tiici aID
|
|
|
|
|
|

TO:
|
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for turther information on any
of the following items, circle the
associated number on the
reader service card.

Heat Transfer Compound

A new adhesive/heat-transfer
compound has becn introduced by
the Vigor Tool Co.

Vigor Kool-It is reported to be
onc part adhesive for bonding elec-
tronic components directly to metal
chassis and/or a heat sink for more
cffective heat transfer. The Vigor
Tool Co. states that it has high

A

thermal conduction and high elec-
trical insulation. Air-cured Kool-It
is to be used at room temperatures
and will adhear to clean metal sur-
faces.

The price of the hcat device
Kool-It ranges from $5.00 per 1-oz.
tube in quantities of 1 to 9, to $2.50
per 1-oz. tube in quantities over
1000.

WIGOR KOOL.~IT"

HEAY THANBFER DEVICE:

Circle 65 on literature card

Utility Cart

A new special-purpose cart to
facilitate the transporting and mark-
ing of material as it is being put
into stock has been introduced by
Bay Products Division of American
Metals Works, Inc.

Made of heavy gauge steel, the
“Easy Marking” cart comes com-
plete with two swivel casters with
side brakes and two rigid casters.
The main tray is 20 in, X 28 in. X

3%-in. deep and can be reversed
to make a flat top working surface.
The end tray is 12 in. X 20 in. X
1V2-in. deep for carrying marking

or other equipment,

The list price of Model 200-7474
is $49.75.

Circle 66 on literature card

IC De-Solder Kit
A five-piece de-solder kit, de-
signed for use on small printed-
circuit boards, has been released by

Ungar, Division of Eldon Indus-
tries, Inc.
The kit, designated Model

#6939, contains a 3-wire grounded
“Princess”® handle, an 18-watt heat
capsule and three de-soldering tips.

The No. 6948 slotted IC de-
soldering tip reportedly is used to

release up to 16-pin in-line IC’s in
one operation. Another tip is de-
signed for use on .375-in. “TO”
packages and transistors, and is
stated to release all leads simultan-
eously, The third tip melts and
straightens bent tabs and leads.

Tool assembly is modular—tips
thread into the heat capsule, which
threads into the handle. All parts
are replaceable, and additional tips
are available for flat-pack removal
and other “TO” diameters.

Prices range from $14.80 each
for quantities of 1-3 to $11.30 each
for quantities of 12 or more,

Circle 67 on literature card



Reversing Screwdrivers

Two double-insulated “D” han-
dle reversing screwdrivers have been
introduced by Skil Corporation.

Both models reportedly are rated
at 750 rpm and are equipped with
10-ft. cords terminated in 2-prong
plugs. Also, they both have ts-in.
hex drives and can run 3%-in. ma-
chine screws and nuts or No, 16

0 i ‘%\ = .
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wood and self-tapping screws. Each
weighs approximately 8 lbs. and
measures less than 16 in. in length.

Model 444 is an adjustable
clutch-reversing screwdriver, de-
signed for precision driving of iden-
tical screws or nuts at uniform ten-
sion in materials of consistent den-
sity, according to the manufacturer.
Skil also states that the clutch can
be quickly and easily adjusted ex-
ternally. Once the pre-set torque is
reached, the clutch reportedly will
ratchet. Other features include
Skil’s 6-amp “super burnout pro-
tected motor” with “safety stop
brushes” and a 3-position auxiliary
handle. Model 444 sells for
$129.50.

Model 428 is a positive clutch-
reversing screwdriver, reportedly
designed for driving different size
screws, and for jobs where torque
requirements vary because of vary-
ing densities of materials. The op-
erator maintains pressure to apply
torque until the desired tightness is
reached, then releases the trigger
to stop the tool’s action. A 6-amp
“super burnout protected motor”
powers the tool. The reversing lever
is located above the trigger and
the auxiliary handle can be posi-
tioned on either side or on top of
the tool. It sells for $109.50.

Circle 68 on literature card

Universal Silicon Rectifiers

Universal 2.5- and 3.5-amp sili-
con rectifiers, reportedly able to re-
place all diodes exhibiting voltage
characteristics up to 1000 volts, are

available from International Recti-
fier’s Semiconductor Division.

The 2.5-amp rectifier, No.
R250F, has a 50-amp maximum
surge, and is reported to be suit-
able for TV, radio and communi-
cations applications. The 3.5-amp
rectifier, No. R350F, has a 70-amp
maximum surge, and is suitable for
higher-power circuits in original and
replacement applications as well as
for industrial circuits requiring rat-
ings up to 1000 volts PIV.

No. R250F sells for $1.50 each,
and No. R350F is priced at $1.90.

Circle 69 on literature card

Temperature-Controlled
Soldering Iron

A 2V5-0z., temperature-controlled
soldering iron has been introduced
by General Electric’s Industrial
Heating Department,

This [35-watt maximum output
iron has a thermocouple in the tip,
which reportedly maintains precise

control of tip temperature, and an
adjustable set-point circuit that pro-
vides full-power response to load in
seconds, It operates in the 100- to
1000-degrees (F) range.

Tip temperatures are maintained
within closely defined limits by the
controller and the built-in tip ther-
mocouple, according to the manu-
facturer. When the desired temper-
ature is reached, the controller
maintains it by cycling power to the
tip as required. As the tip is ap-

THE BEST PERFORMING
UHF /VHF/ FM HIGH
GAIN 4-SET COUPLER...

#C-4UV
Couples 4 TV and/or FM Sets to a single antenna
with low loss of signal...minimum interference be-

tween sets. Two antennas, any combination of VHF,
UHF, or FM, can be coupled to a single down-lead.
Penetrating washers eliminate the need to strip
wire. Assures simple hook-up of set and antenna
leads. Wood screws are provided for mount to back
of set or base board of a wall.
Model C-4UV Specifications . ..
Bandwidth

Splitting Loss

20-890 MHz
20-220 MHz—7.5 db
450-890 MHz— 11 db

Isolation 20-220 MHz— 10 db
450-890 MHz— 14 db

VSWR 20-220 MHz—2.5 Max.

Input .. . . 450-890 MHz—3.5 Max.

Also availabte—model C-2UV 2-Set UHF/VHF Coupler.
Write for Profit Details—

RMS ELecTronics, Inc.

50 Antin Piace, Bronx, N.Y. 10462
« Tel. (212) 892-6700
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Who Needs a
Tuner Wash?

QUIETROLE
Mark Il Spray Pack

The product that cleans and
lubricates better than any
product you can buy and has
been used for more years than
any product of its kind.

The Choice of “Better
Servicemen’” Everywhere

P LuBRIcAN |
o cueans?
ooy

manufactured by

@ QUIETROLE ......

Spartanburg, South Carolina
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plied to cold work, the thermocou-
ple instantly responds by applying
full power. The tip continues to re-
ceive pulses of power to maintain it
at or near the pre-set temperature.
The control eliminates high tip op-
erating and idling temperatures,
thereby reducing tip replacement
cost.

The complete unit consists of a
small, balanced handle and cord
set, tip, heater unit and controller.
The controller measures 4 inches X
7Y inches X 5V2 inches and chisel
tips are available in cither Y8-inch
or 3/16-inch widths.

The temperature-controlled sol-
dering iron sells for $149.50.

Circle 70 on literature card

CRT lIsolation/Brighteners

Isolation and isolation/boost
brighteners are now available from
the Telematic Diviston of the
U.X.L. Corp.

The 2-1 color picture tube bright-
eners have a switch which can be
set to either the “Normal” position
for isolation or the “Boost” posi-
tion for isolation with boost. Also
featured is an oversized transformer
for long life and cooler opcration.

Two models are available—
Model CR-300 for 70-degree tubes,
and Model CR-350 for 90-degree
tubes. Both models sell for $7.45
each.

Circle 71 on literature card

High-Power Inverter

A new high-power inverter for
the operation of 117-volt 60-Hz AC
equipment has been introduced by
the Terado Corp.

The Quad-Continental inverter,
Model 50-110, which has a 1000-
to 1200-watt capacitance, changes
standard 12-volt DC battery to 117-
volt 60-Hz regular power while re-
portedly maintaining frequency
within ¥4 Hz, regardless of the in-
put voltage on the load. It is com-

pletely filtered for operation of
sound equipment and comes com-
plete. with control harness, solid-

Rangyy,e

state circuitry and uniform forced-
air cooling,

The inverter weighs 120 1bs.,
measures 15 inches X 12 inches X
12 inches, and sells for $869.95. A
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Check “Index to Advertisers”
for additional information.

You asked for it ...
and PHOTOFACT gives it to you.
’MODULAR HI-FI SERIES

Service data covering popular
compact stereo, component hi-fi,
modular hi-fi and AM-FM multiplex
compact units—domestic and for-
eign units. Each volume of the
MODULAR HI-FI SERIES provides
complete coverage of 10 to 15
popular models. 10 to 12 volumes
per year provide blanket coverage
of the most popular units.

QUICKER SERVICING data from
PHOTOFACT, a division of Howard
W. Sams & Co., Inc. . . . leading
publisher of timely and accurate
electronic servicing information
for nearly a quarter of a century

PHOTOFACT
ELECTRONIC SERVICING

HOWARD W. SAMS TECHNICAL
BOOKS

COUNTERFACTS
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ANTENNAS
100. Winegard Co. — has re-

leased two new catalogs:
Catalog #107 features
commercial systems equip-
ment for MATV, CCTV,
ITV, ETV, CATV and
NATYV installations; and
revised Catalog #710, a
32-page booklet, illustrates
and describes Winegard's
entire line of over 100 TV/
FM outdoor and indoor an-
tenna models and over 200
electronic products for
home and commercial sys-
tems.

AUDIO

101.

102.

Nortronics Company, Inc.
— has announced publica-
tion of a reference guide,
which shows all the con-
figurations and dimensions
generally used for 14-inch
tape and casette (.150-
inch) formats, as well as
Studio Series configura-
tions for l4-inch tape, 1-
inch tape and 2-inch tape.
Also included are model
numbers for the Nortro-
nics recording heads appli-
cable to each configura-
tion.

Stanford International —
is offering a booklet on the
fundamentals of micro-
phones, including charac-
teristics of each type.

HARDWARE

103.

Birnbach Co. — announces
Catalog No. 2570, a 24-page,
illustrated booklet covering
their line of wire, cable,
tubing and hardware.

SERVICE AIDS

104.

Chemtronics Inc. — has
made available two new il-
lustrated booklets: *“TUN-
O-FOAM TECH TIPS” ex-
plains possible uses for
TUN-O-FOAM spray lubri-
cant/cleaner; and ‘HOW
TO SPEED SERVICING

WITH TUN-O-WASH" cov-
ers the use of this aerosol
cleaner/degreaser.”

SPECIAL EQUIPMENT

105. Bourns Security Systems,
Inc. — has issued a 4-page
product brochure contain-
ing applications, features
and specifications on their
complete line of ultrasonic
intrusion alarm equipment.

Caddylak Systems, Inc. —
is making available a 16-
page catalog featuring
their line of magnetic vis-
ual control boards used for
scheduling operations.

106.

TECHNICAL PUBLICATIONS

107. Howard W. Sams & Co.,
Inc. — literature describes
popular and informative
publications on radio and
television servicing, com-
munication, audio, hi-fi
and industrial electronics,
including their 1970 cata-
log of technical books on
every phase of electro-
nics.

108. Sylvania Electric Products
Inc., Sylvania Electronic
Components Div.—has pub-
lished the 14th edition of
its technical manual, which
includes mechanical and
electrical ratings for receiv-
ing tubes, television picture
tubes and solid-state de-
vices. The price of this
manual is $1.90.*

TEST EQUIPMENT

109. Sencore, Inc. — has issued
its 12-page 1970 catalog,
Form No. 517, which de-
scribes the company’s com-
plete line of test instru-
ments and features 5 new
instruments, with perfor-
mance data and prices in-
cluded.*

*Check “Index to Advertisers” for ad-
ditional information. A

”

When you're
putting up an
antenna,

RCA supports it.
With a complete
line of hardware.

Chimney, wall, ahd roof mounts.
Masting. Guy wires, fittings . . .
and standoffs, too. Whatever your
requirements . . . RCA meets
them with a complete line of
Antenna Installation Hardware.

Every item in the line has been
given that special attention to
design and quality that you've
come to expect from RCA.

Ask your RCA Distributor about
the RCA antenna hardware line,
and about his special deal on

a hardware merchandiser for
profitable “do-it-yourself” sales.
Sell the hardware line with built-in
consumer acceptance—RCA.

Parts and Accessories,
Deptford, N.J. 08096

Antenna
Installation Hardware

Circle 30 on literature card

July, 1970/ELECTRONIC SERYICING

65



One gift works many wonders

"Well, how much will it cost
to lengthen the circuit?"
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