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llghtwelght rotortodo
aheavyweight's job.

Selling your customer a lightweight rotor when
he has a large antenna array just doesn’'t make
sense. Especially since you can offer him an
alternative: the heavy-duty “Bell Series’ rotor,
from CDE.
: Available in both automatic and manual forms,
this rotor is designed specifically for large,
\ heavy antenna arrays. ..designed specifically for

unmatched fringe-area reception...designed
to give your customers the finest color TV reception
possible. In fact, thisis the only
heavy-duty rotor available.

We call it the Bell Series because of its
completely weatherproof, die-cast aluminum
housing. You'll call it rugged because it has 4 to
5 times the stalling and braking torque of any other
rotor! This means any antenna will turn, even
under the most adverse weather conditions. ..
and that your customers will get terrific color or
black and white reception despite high winds
or heavy icing. Great FM reception too!
The Bell Series rotor: one-of-a-kind built for
one-of-a-kind performance!
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[ube Substitution

This Supplenient has been designed to provide you with the
latest up-to-date information on new tubes. The format
allows maximum use during a house call or at the bench.

REMOVE THIS
SUPPLEMENT FROM

PF Reporier*

and put it in
the back of your

TUBE
SUBSTITUTION
HANDBOOK

girect Substitutes

Included are the older tubes that will substitute
directly for the new tubes. This information sup-
plements the sections in the Tuhe Substitution
Handbook for American Receiving Tubes and
Picture Tubes.

basing diagrams

The basing diagram for each new tube will help
you in the servicing of new receivers when serv-
ice literature is not available.

lynical characleristics

The typical, or average, characteristics of each
new tube can be of great help when troubleshoot
ing new circuits.

easy relerence

The direct substitution list will be cumulative
each month. Thus, only the latest edition need
be carried in the Tube Substitution Handbook
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Direct Substitutions

To Replace Use To Replace Use
3CU3 3AW3 15LP22 *
3CV3 3 15NP22 8
3CX3 * 15RP22 g
6AH9 . 15SP22 0
6AK9 * 16CSP22 *
6CA11 5 16CWP4 :
6CT3 L 16CXP4 2
6JE6C " 16CYP22 £
6JR6 : 19FRP4 :
6JS6B 6JS6 19GHP4 19DUP4

6JS6A 19EAP4
6LF6 . 19ENP4
6LG6 # 19ENP4A
6LH6A 6LH6 19GSP22 4
6LQ6 ¢ 19GYP22 :
6LR6 0 19HBP22 4
6ML8 " 19HGP4 :
6MN8 : 20ABP4 20RP4
8AC10 A 20YP4
11CA11 . 20ZP4
11LT8 ' 20RP4 20ABP4
13J28 . 20YP4
16AK9 " 20BP4
16LU8B . 20SP4 -
17BW3 19CG3 20TP4 =
17CT3 g 20WP4 g
17JR6 . 20XP4 a
21LG6 ' 20YP4 20ABP4
22JR6 5 20FP4
24BF11 v 20ZP4
24J78 9 20ZP4 20ABP4
24L.Q6 g 20RP4
35LR6 q 20YP4
36KD6 ? 21GAP4 21GAP4A
gggy - 21GAP4A 21GAP4

21 .

10ARP4 2 22§,I§; e
11UP4 11RP4 23GHP4 .
12BUP4B 12BUP4 .

12BUP4A 23HMP4
12CNP4A : 23JEP4 23HGP4
12CVP4 . 23JFP4 .
12CWP4 d 23JGP4 -
12DCP22 . 25ABP22
13DP4 o 25AJP22 *
15KP22 d 25AKP22 #

* No substitution at present time.
Eleventh edition of Tube Substitution Handbook now available at your distributor.



Chroma Matrix Amplifier
Fil—6.3V @ 0.9A

Er = |25V

E'e = —|V

| p = || ma

Gm = 9000 pmhos
Mu = 50

Horizontal-Output Amplifier
Fil—35.0V @ 0.45A (I sec)

Er = |75V

Ese = 10OV

Ee = —20V

Ip = 140 ma

Ise = 2.4 ma

Gm = 16000 pumhos

Protection—Banded
Deflection—90°
Filament—6.3V (@ 0.3A
Grid 2—140V

Neck Diameter—0.840"




Protection—Banded
Deflection—89°
Filament—6.3V (@ 0.9A
Grid 2—390V

Protection—Banded
Deflection—90°
Filament—6.3V @ 0.9A
Grid 2—300V

Protection—Tension Band
Deflection—110°
Filament—6.3V (@ 0.3 15A
Grid 2—50V
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T Tins for Technicians /|[|[UY, -

Low-drain SOnalert signal
has dozens of uses

Most audible signals take considerable power to oper-
ate. But here’s a different one...the Sonalert. ..
that is completely solid state and works on a few
milliamps. And because of this characteristic, it can
be used in signalling, warning and testing arrange-
ments that would otherwise be impractical, compli-
cated or costly.

Here’s an intrusion alarm circuit using the Sonalert
(SA in the diagram). Switches S4 and S5 are control
line contacts in a low-voltage AC circuit . . . which,
when opened, will cause the relay contacts to open,
gate the SCR and the Sonalert will immediately sound
off. S4 and S5 can be door or window contacts, for
example. This is a “*fail safe” circuit. The Sonalert is
powered by a battery (a 9-volt Mercury Duracell®
battery TR-146X is ideal). Any loss of AC power will
sound the alarm. S2 is an “arming” switch, and S3
lets you test battery condition.

W)

By using fusible links in the S4 and S5 positions, you
can convert this to a fire alarm.

In conjunction with photo cells, Sonalert can be ar-
ranged to do all sorts of tricks. Its drain is so low that
it can be coupled directly to low-cost cadmium sulfide
cells. Two simple circuits are illustrated; one turns
the Sonalert on when illuminated, the other turns the
Sonalert on when light goes off.

} | || + Other uses? Sonalert works great as a continuity
Turns “ON"" V| 1| 28 vDC (MAX.) checker, code practice oscillator, swimming pool splash
’ with light alarm. In your automobile it ecan be hooked up as a

water temperature or oil pressure signal, or as a
“headlights on” alarm. We’ve published a booklet
that describes how to make many different circuits.

| + Ask your Mallory Distributor for a copy of Folder
9-406, or write to Mallory Distributor Products Com-
' pany, a division of P. R. Mallory & Co. Inc., Indian-
§ R1 s apolis, Indiana 46206.
, Turns “OFF" o
' 1 10 VAC When l“umi nated ®Duracell is a registered trademark of P. R. Mallory & Co. Inc.

DON'T FORGET TO ASK 'EM— PWliat eloe needs fixing ?”

Circle 3 on literature card
November, 1968/PF REPORTER
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14 Analyzing Color Problems with the Vectorscope. A case his-
tory that illustrates chroma troubleshooting and alignment

using the “petal” pattern. by Stan Prentiss.

22 Chroma Demodulator and CRT Input Troubles. Missing
colors, poor b-w, blooming picture, poor focus and intermittent
color are just a few of the trouble symptoms that can be
caused by defects in these sections of the color receiver. by

Homer L. Davidson.

28 Practical Stereo-FM Servicing, Part. 1. Introduction of a series
of articles that will provide operational analysis and step-by-
step troubleshooting and alignment procedures in stereo sys-
tems. Frequency response is the subject of this first article.

by Robert G. Middleton.

49 Toward More Proficient Servicing. A periodic report on new
electronic courses and training sessions currently available for

upgrading your servicing proficiency.

52 Solving Wrong-Hue Symptoms. Green Indians, orange horses
and blue faces can be quickly cured by applying the diagnostic

procedures outlined in this article. by Carl Babcoke.
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OVERHAUL $9.75 &

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

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

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

Py,

REPLACEMENT TUNERS..."$10.45

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

ORDER TUNERS BY PART NUMBER,

AS FOLLOWS:

Intermediate AF Amp Osc. Mixer
Part = Frequency Tube Tube Heater
MFT-1 ~ 41.25 mc Sound
. 45'755) Tl gideo 6GKS  6LJ8  Parallel 6.3V

FT-2 41.25 mc Sound :

4575 me Video 3GK5 5LJ8  Series 450 MA

MFT-3  4L25meSound  yeys 5068 Series 600 MA

45.75 mc Video

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

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

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

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

Circle 4 on literature card

FACTORY-SUPERVISED TUNER SERVICE

TEL: 317-632-3493

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

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

WATCH FOR NEW CENTERS UNDER DEVELOPMENT

TEL: 213-769-2720

November, 1968/PF REPORTER
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ELECTT Q!M SEANNER

NATESA Director Voices Opinions at Convention

Independent service shops are in danger of being
phased out. This ominous warning was voiced by Frank
Moch, Executive Director of the National Alliance of
Television and Electronic Service Associations, in his
keynote address to members attending NATESA’s 1968
convention held in Chicago, August 22 through 25.

Commenting on the possible effects on the servicing
industry of extended warranties and factory operated
service centers, Mr. Moch stated that the facts on hand
indicate that after 40 years, with factories relying on
independents to do the servicing, set sales have zoomed,
but “. . . suddenly independents have gone out of style
and are scheduled for phasing out. Most of you, at this
moment, are in the enviable position where you have
far more than enough business. Don’t be deluded.
Phasing out would, of necessity, be a gradual transistion
of a year or so as factories became geared. Some fac-
tories, I am sure, have no intention to deprive you of
the right to compete, and will resist, but don’t forget
that none ‘had a gun to their heads’ on the extended
warranty gambit either.”

Mr. Moch continued on the subject of extended war-
ranties and where they are leading by commenting that

4 PF REPORTER/November, 1968

the factories deprive every service technician who is
not part of the captive service or warranty system of
. the right to compete for the sale of a replacement
of a worn out color picture tube and simultaneously
assure the sale on a prebilled basis, to the factory.”

He went on to state that only the captive service
company or a few warranty agencies can compete for
the right to service the sets, and the fees paid such war-
ranty agencies have never been paid to them directly.
He added “. . . these agencies have always been used
to develop patterns for the factory, for which no com-
pensation is paid.

“Extended warranties do unfairly bar competition by
well qualified service people for periods of two, three
and even eight years. Can independents survive being
isolated from all new color sets for such periods? They
could if parts for older sets were readily available and
at a cost that wouldn’t make service cost prohibitive
compared to alleged advertised cost of a replacement
set. Do not discount that this total owner control by
these extended warranties presents a great propagandiz-
ing opportunity that we must expect will be used.”

Refering to the Defense Department’s “Project
Transistion” program (Scanner, April, 1968), con-
ducted in cooperation with the Electronic Industries
Association’s Service Technician Development Program,
Mr. Moch made the following statements: “It just might
produce all of 200 ‘factory style’ experts to fill today’s
shortage of 10,000 technicians.

“So few men at so great an expense could hardly be
the real goal. More likely, these are merely pilot opera-
tions meant to guide individual set producers to create
men for their own operations. . . . No independent
operator could possibly use these minimally trained
men, especially at the wage rates guaranteed them by
the government and the trainer. There is only one logi-
cal answer—these are merely ‘robots,’ trained to service
by rote from a ‘spec book’ prepared by a knowledge-
able technician and working on one single model. Re-
placement men will roll off the ‘training assembly line’
fast enough to fill drop out and other vacancies.

“If the independent operator can’t use this man, the
factory can. Today, (of) the few set producers that sur-
vived, each has a heavy concentration of sets in each
of its market areas. Factory operations are being based
near traffic arteries for easy access. Those alongside of
expressways will permit traveling substantial distances,
because when the ‘robot’ gets there quickly he has eight
or more calls within a few minutes of each other.”

To put his comments in the proper perspective, Mr.
Moch said, “My comments, I hope, will be interpreted
by industry in the spirit in which I make them.” He
went on to say that his comments are not intended as
a declaration of war, but as a plea to recognize a very
basic fact: that independent service, by virtue of its
great and varied contributions to making home elec-
tronics one of the top American industries in a life
time, has earned a position of equality and proper
survival.”

Mr. Moch concludes, “I am certain that you, as I,
have recently had a good reason to wonder about the
intelligence quotient and morality of the overall in-
dustry. I am sure you, as I, have wondered whether
being in this industry is worth the effort, costs, etc.”



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

solve ALL your television tuner problems.

@ OVERHAUL SERVICE — All makes and models.

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

(Guaranteed color alignment . . . no additional charge)

Overhaul includes parts, except tubes and transistors.

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

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

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

@ CUSTOM REPLACEMENTS

Exact replacements are available for tuners that our inspec-
tion reveals are unfit for overhaul. As low as $12.95 ex-
change. (Replacements are new or rebuilt.)

CASTLE TV TUNER SERVICE,
MAIN PLANT: 5701 N. Western Ave., Chicago,

@ UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.

STOCK

SHAFT L.F. OUTPUT

No. HEATERS Min.* Max* Snd.  Pic. PRICE
CR6P  Parallel 6.3v 13”7 3”7 4125 4575 8.95
CR7S  Series 600mA 134”7 3”7 4125 4575 9.50
CRIS  Series 450mA 134~ 3”7 4125 4575 9.50
CR6XL Parallel 6.3v 2%~ 127 4125 4575 1045
CR7XL Series 600mA 2%~ 12”7 4125 4575 11.00
CROXL Series 450mA 215 12 41.25 4575 11.00

*Selector shaft length measured from tuner front apron
to extreme tip of shaft.

These Castle replacement tuners are all equipped with memory fine tun-
ing, UHF position with plug input for UHF tuner, rear shaft extension and
switch for remote control motor drive . . . they come complete with hard-
ware and component kit to adapt for use in thousands of popular TV
receivers.

Order universal replacements out of Main Plant (Chicago)
only.

INC.
Illinois 60645

EAST: 41-90 Vernon Blvd., Long Island City, N.Y. 11101

Circle 5 on literature card
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lement '‘slow-blowing”’,
"quick-acting'’ and signal or
ing types...in sizes from

TRON Rectifier Fuses

For the Safe Protection of Solid
State Devices

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

Jobless To Be Trained As TV Technicians

Radio Corporation of America will train 400 of the
Nation’s hard-core jobless in four cities as television
technicians.

In a ceremony in Washington, D. C., RCA Service
Company president, Edgar H. Griffiths, and assistant
secretary of Labor and Manpower administrator, Stan-
ley H. Ruttenberg, signed a $2.5 million training con-
tract. The 400 will be trained at RCA Service Com-
pany facilities in Camden, Newark, Chicago and Los
Angeles.

A substantial portion of the program’s cost will be
assumed by RCA. This will include administrative staff
and attendant costs, training center facilities, and all
office, classroom and laboratory equipment. RCA an-
ticipates spending about $1 million over and above the
government’s investment.

Griffiths expects that RCA’s “Four Cities Program”
will “help alleviate one of the most acute problems in
the electronics industry—a shortage of from 50,000 to
75,000 technically trained service people.”

The program calls for the training of 80 persons cach
in Camden and Newark and 120 each in Chicago and
Los Angeles.

The training period will last 18 months, during which
time the trainees will earn $1.80 to $2.00 per hour.

After training, qualified graduates can progress
through stages to $3.45 an hour.
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New Warranty and Service Concept Offered by
Broadmoor

Broadmoor Industries, Ltd., marketers of portable
and table model radios, clock-radios and portable
monochrome and color television sets, has announced
a new warranty program effective September 1.

Previously all Broadmoor radios and clock-radios
have been covered by a one-year, over-the-counter war-
ranty. The consumer has the option of returning the set
to the dealer, or to Broadmoor, for warranty exchange.
It will be retained as the standard warranty. In addi-
tion, however, under the new program, the purchaser
has the option of requesting a “Lifetime Service Plan,”
which covers parts and labor on factory defects for as
long as the customer owns the set. Fees to the con-
sumer are on a sliding scale basis: AM radios, $3.95;
AM clock-radios and AM-FM radios, $4.95; AM-FM
clock-radios and multiband sets, $5.95. Defective sets,
under the new Lifetime Service Plan, must be sent to
Broadmoor for repair. The only charges will be for
postage and handling. There will be no charge for parts
or labor, unless the set has been damaged, abused or
serviced by unauthorized personnel. Cabinets, decora-
tive items, telescoping antennas and batteries, are ex-
cluded from the warranty.

On Broadmoor monochrome TV, the standard war-
ranty has been 90 days on parts, one year on picture
tube. Under the new program, this standard warranty
now will include labor on parts replaced within the

WAL amoricankadiahisteonscom.




90 days. Also, the purchaser now has the option of
requesting an extended warranty, “One Year Parts and
Labor Carry-In Plan,” upon payment of a $5.95 one-
time fee. This extends the warranty to cover parts and
labor (including the picture tube) for one full year. The
“Carry-In” provision merely means the consumer must
bring the set to an authorized Broadmoor TV service
station, or else send it to Broadmoor, prepaid.

On color TV, a field which Broadmoor only recently
entered with the introduction of Model 6916 15 port-
able at the Consumer Electronics Show, the warranty
is one year on parts and two years on the color picture
tube.

The mechanics of the new warranty program are
very simple. All the dealer does is explain the warranty
program to the consumer, who fills out the necessary
cards and sends them to Broadmoor along with appro-
priate remittance for the optional extended warranty
plans. Broadmoor registers the warranty and in the case
of standard warranties, returns only the cards to the
consumer. When the purchaser has chosen an extended
warranty plan, Broadmoor also sends him a self-
adhesive sticker containing all the necessary informa-
tion to verify that the set is under an extended war-
ranty.

In the case of the standard radio warranty, the
Broadmoor dealer is not obligated to perform the
“over-the-counter” exchange, during the one year life
of the warranty. He can ask the consumer to return the

set to Broadmoor; a new set is then sent to the con-
sumer, who pays the postage and handling charge. If
the dealer makes the exchange, there is no such charge.

At the same time, a new Service Supervisor, Dan
Sporer, has been appointed. Sporer will be responsible
for the quality of service work, both in the field and
at the factory here in Des Plaines, Illinois.

According to Ted Collins, Broadmoor vice president,
the new extended warranty program is being offered
at a time when many manufacturers are adding respon-
sibility for extended warranties to their dealers. “Our
studies show,” he said, “that dealers prefer not to
handle warranty service problems. We agree with this
trend. We feel the manufacturer should assume his
share of the responsibility for extended warranty ser-
vice for two reasons: (1) It assures the consumer of
uniform application of the warranty plans; (2) If there
are design or production problems, it is only right that
the producer ‘pay the Piper’ for his mistakes.”

Broadmoor’s goal for authorized TV service stations
is 500. Collins commented that their drive is meeting
with success because it is based upon practical business
principles. Before they approach a service agency, they
evaluate the quality of their work. If it meets Broad-
moor’s standards, they agree to pay the service agency
their standard rate. “In this way,” said Collins, “the
service agency makes a legitimate profit on service
work performed for Broadmoor. Broadmoor radios are
not serviced in the field. The reason for this, according

AIarm-Actlvatmg Fuses

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

BUSS GLD-% x 1% in.

Visual-indicating,

Alarm-Activating,
BUSS GBA-Y x 14 in.
Visual-Indicating-

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

BUSS MIC-13/32x 1¥4
in.  Visual-Indicating,
Alarm-Activating.

BUSS ACH
Aircraft Limiter,
Visual-Indicating.

BUSS MIN-13/32x 1},
in. Visual-Indicating.

FNA FUSETRON Fuse 13/32

x 1% in. slow-blowing, Visu-
al-Indicating, Alarm-Activat-
ing. (Also useful for protection
of small motors, solenoids,
transformers in machme tool
industry.)

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

For fuses and fuseholders of unquestioned high quality

for every protection need...

¥ size only .145 x .300 inches: Glass
ction permits visual inspection of ele-

ermatically sealed. Twenty-three ampere
rom 17100 thru 15.

BUSS Sub-Miniature GMW

Fuse and HWA Fuseholder

Fuse size only .270 x .250 inches. Fuse has window for
visual inspection of element. Fuse may be used with
or without hofder. 1/200 to 5 amp. Fuses and holders
meet Military Specifications.

THRU DISTRIBUTORS

QUALI

Circle 6 on literature card
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REVOLUTIONARY

The COLOR-TUNED
Family of
Antennas

NEW

CT-34G
UHF-VHF

"G 0LO

mon KAY-TOWNES

R=T /NED”

AN ENTIRELY NEW CONCEPT IN ANTENNA DESIGN!

Most conventional UHF-VHF combination an-
tennas use the “pass through” coupling system.
The VHF signals pass through the UHF an-
tenna, acting as a section of the transmission
line. The presence of the UHF elements at-
tached to this transmission line results in a
line mismatch at various VHF frequencies with
the standing waves being detrimental to color
reception.

NOW — RECEIVE TRUE COLOR
AS IT IS TRANSMITTED!

Kay-Townes new ‘“‘Color-Tuned” concept ob-
soletes the old “pass through” system. The
high gain, nine driven element UHF antenna
is coupled to the VHF portion in a manner
that actually tunes the VHF section. The an-
tenna features a double stub UHF trap to
assure 100% isolation, resulting in a no-loss
coupling of the two systems to a siné}e trans-
mission line. A corner reflector doubles as a
high gain UHF reflector and a broad, high
band, high gain director on VHF channels 7-13
and reduces the space loop losses in both bands.

ANTENNA COMPANY
Box 593 Rome, Ga. 30162

KAY-TOWNE
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to Collins, is that most service agencies prefer not to
service portable radios. It presents a tremendous parts
stocking problem, and it usually is not profitable.
Therefore, Broadmoor asks their service agencies to
service TV sets only.

An advantage to service agencies of the new ex-
tended warranty service program on TV, is the war-
ranty sticker which the consumer receives. All the ser-
viceman has to do to determine whether or not a set
is in warranty, is to check for the warranty sticker on
the set.

Collins revealed that a preliminary test mailing to
Broadmoor set owners indicates that up to 50 percent
will select the optional extended warranty plans.

Microfilm Service Data System

A microfilm system which instantly locates technical
information on all home entertainment products ever
produced by Sylvania has been placed in operation by
Sylvania Entertainment Products, an operating group
of the company.

The service, which is being made available to
Sylvania distributors, dealers and servicing contractors
on a lease basis, consists of two reel-to-reel microfilm
cartridges and a desk top reader unit which projects
the material on an 87x10V%2” screen. The service is
designed as a supplement to Sylvania’s regular printed
service literature which is published as new products
are introduced.

The microfilm library would be updated periodically
at no additional charge to subscribers.

At present all Sylvania service data is contained on
one and a half scaled cartridges, the equivalent of ap-
proximately 6,000 printed sheets. There is room for an
additional 2,000 sheets of literature on the second
cartridge, enough for about two more years of normal
service literature before a third cartridge has to be
added to the system.

According to Sylvania, it is impossible to place the
cartridges incorrectly on the reader, and a technician
can manually advance the film at about 200 frames per
second.

Printed indexes are provided with each cartridge and
an index also is contained on each reel. The reader
unit, which operates on normal household current,
weighs 11 pounds and is fully portable. It has three
simple controls: an on-off switch, a focusing lever, and
a film advance-reverse knob.

Sharp Two-Year CRT Warranty

A two year picture tube warranty on all current
Sharp color television models has been announced by
Sharp Electronics Corporation.

The Sharp color TV line presently consists of an
18-inch table model, a 14-inch portable, and a 12-inch
portable. The new picture tube warranty goes into ef-
fect immediately.

All Sharp color models carry a one year warranty
on all other parts, and the 12-inch and 14-inch port-
ables include a 90 day carry-in service policy at no
additional cost.

RCA Tops Three Billion in Tube Production

On September 12th of this year RCA marked a new
milestone in electronics—production of its three bil-
lionth receiving tube—on the same site purchased in
1881 by Thomas A. Edison for the manufacture of
incandescent lamps.

RCA acquired the Harrison plant in 1930 and began
making tubes for its early “Radiola” radio sets. The
three billion tubes represent almost one-third of all the
receiving tubes produced by the industry.

“The receiving tube has enriched the lives of people
throughout the world, making possible such things as
commercial radio broadcasting, television, talking pic-
tures, high-fidelity phonographs, and computers,” ac-
cording to John B. Farese, executive vice president,
RCA Electronic Components.

Noting that receiving tubes today are meeting severe
competition from transistors and other solid-state de-
vices, Mr. Farese said “tubes will continue to be widely
used because of their low-cost, high reliability and ef-
ficient performance.” He said RCA alone markets more
than 1,000 different types of receiving tubes which are
used for the amplification, detection and oscillation of
radio signals.

Mr. Farese predicted that over the next five years
industry sales of receiving tubes would approximate 1.4
billion units.

RCA’s milestone receiving tube is a type widely used
in both the 1969 model color and black-and-white tele-
vision sets. It is designated as the RCA 6GHS8A type.

The three billion receiving tubes made by RCA
represents enough units to equip 150 million color
television sets, each of which has an average of 20
tubes. Approximately 90 per cent of the color television
sets produced this year and 1969 will use receiving
tubes, the executive stated.

In manufacturing three billion receiving tubes, Mr.
Farese added, RCA consumed 187,000 tons of glass,
544,000 miles of tungsten wire, and 2,600 tons of mica.
If laid end-to-end, the tubes would stretch approxi-
mately 140,000 miles.

New Company Formed to Manufacture
TV Components In Latin America

The formation of a new company, Sylvania of Puerto
Rico, Incorporated, which will manufacture television
set components and accessories for distribution through-
out Latin America, has been announced by General
Telephone & Electronics International Incorporated.

The new company was organized to supply com-
ponents and complete TV “kits” for companies which
manufacture Sylvania sets in Costa Rica, Jamaica,
Trinidad and Tobago, Venezuela, Colombia, and Peru.
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When you think
Meters...
Think Best Value!
Choose Heath!

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

e 4 AC & DC volts ranges from one
$21.95 volt full scale to 1000 volts e 4
Resistance ranges measure from
0.1 ohm to 1000 megohms e 11
megohm DC input impedance, 1
megohm AC e Response 10 Hz to
1 MHz e Battery powered e Includes
all probes and portable case

NEW

Heathkit IM-28
Bench Type VIVM

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

NEW Heathkit IM-18
Standard VTVM Kit

e A restyled version of the IM-11  $28.50
e 7 DC & AC volts ranges from 1.5 .
volts full scale to 1500 voltsfo 7 Wired
Resistance ranges measure from

one ohm to 1000 megohms e Re- $47.95
sponse 25 Hzto 1 MHz @ 11 meg-

ohm DC input impedance, 1 meg-

ohm on AC e AC powered

&
NEW Heathkit IM-38
Lab AC VTVM
Kit e Features the Heath “"New-Look"
e 10 AC volt ranges measure from
$39.50 0.01 to 300 volts RMS full scale e
- | Decibel range —52 to +52 total in
L Wired ten ranges e Response 10 Hz to
Biimpag. oo $54.95 1 MHz e 10 megohm input im-
A v . pedance ® AC powered
‘ ‘4‘ o W
s & ..
o0 ——— e Kit
$80
Heathkit IM-25 Wired
Solid-State Volt- 3115

Ohm-Milliammeter

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

Heathkit 1M-16
Solid-State
Volt-Ohm-NMeter

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

[m——————————— HEATHKIT)H
I HEATH COMPANY, Dept. 25-11 |

Benton Harbor, Michigan 48022 |
I O Please send my FREE 1969 Heathkit Catalog |
| O Enclosed is $ plus postage |
| Please send model (s) — S |
| Name _ {
l Addre: - - I
| City. State , - Zip I
L Prices & specifications subject to change without notice. TE-192 _I
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The new company also will manufacture TV sets for
sale in Puerto Rico.

Occupational Outlook Report on Servicing
Industry

According to an occupational outlook report pub-
lished by the Bureau of Labor Statistics, U.S. Depart-
ment of Labor, about 125,000 television and radio
service technicians were estimated to be employed in
early 1967, of whom about a third were self-employed.
About three-fourths of all service technicians worked in
service shops or in stores that sell and service television
receivers, radios, and other electronic products. Most
of the remaining service technicians were employed by
government agencies and manufacturers, including
manufacturers that operated their own service branches.

The report states that information obtained from
proprietors of independent service shops and manu-
facturers who operate service centers located in major
metropolitan areas indicates that, in early 1967, many
service technicians in entry jobs had straight-time
weekly earnings ranging from about $70 to $100 and
many experienced service technicians had weekly earn-
ings ranging from $110 to $180.

The report also states that employment of television
and radio service technicians is expected to increase
rapidly throughout the 1970’s. Although technological
improvements will continue to reduce servicing re-
quirements in the years ahead, new developments and
consumer acceptance and use of new electronic prod-
ucts, such as video tape recorders, will increase employ-
ment opportunities for those technicians who have
theoretical as well as practical knowledge of electronic
circuits and know how to use the latest test equipment.

Oregon Association Joins NEA

President Rod Gregg, Oregon Television Service
Association, has announced that the membership of
OTSA voted to join the National Electronic Associa-
tions, Inc. This action took place at the fall convention
of OTSA, September 21 through 22 at Eugene, Oregon.

Oregon’s joining NEA closely follows similar mem-
bership gains made by substantial groups moving into
NEA in the past few months, from the Texas Elec-
tronics Association, the California State Electronics
Association and the Nebraska Electronic Service Asso-
ciation.

The Oregon Association took the occasion of their
convention to present Mr. Al Lamer, CET, with his
Certified Electronic Technician certificate, the first in
the state. Also, thirty technicians sat for the CET test
session that was monitored by two of NEA’s vice
presidents; Mr. Colin Gregory, of McMinnville, Oregon
and Mr. Emmett Mefford, CET, Fontana, California.

Plans Revealed for 1969 NEW Show

Milton Friedberg, President of Antenna Specialists,
Cleveland, Ohio, has been elected president of Elec-
tronic Industry Show Corporation, and will preside
over the planning and operation of the 1969 NEW
Electronics Show, to be held at the Sahara Hotel Con-
vention Center in Las Vegas, Nevada, May 21 to 23,
1969. The annual trade show for electronics distribu-
tors is expected to be one of the largest conventions
ever held in the world entertainment capital. A



Letters to the editor

AGC Operation Explained

I am writing concerning an arti-
cle in your June, 1968 PF Reporter.
The article in question is found on
page fifty and is entitled “Transis-
torized AGC” by Jack Darr.

I found myself faced with a lack
of understanding of “positive going”
AGC on NPN transistors. I must
say that Mr. Darr’s article has been
a great help.

However, 1 would like to point
out one small “fly in the ointment”.
In the column titled “What are all
those diodes for?”, Mr. Darr’s anal-
ysis of the function of X33 does not
conform with Westinghouse’s no-
menclature for this diode (AGC
Decoupling).

Mr. Darr states, in essence, that
X33 will not conduct until the ap-
plied AGC voltage “goes above” a
preset level determined by the set-
ting of R6. (Mr. Darr might do well
to heed his own advice, given ear-

lier in the article, to avoid the use
of such terms as “goes above”).
May 1 correct the above state-
ment by saying that diode X33 con-
ducts at all times, except when the
collector of Q7 biases the cathode
of X33 more positive than the volt-
age level on the anode, which is
preset by R6. Futhermore, conduc-
tion through X33 takes place as
follows: from ground through R80
to the positive 12-volt source. I
might also mention that when no
positive AGC voltage is being ap-
plied to the cathode of X33, the
current flowing through X33 from
ground is one of the major factors
determining the amount of forward
bias on the base-emitter junction
of the 2nd video IF transmitter. As
the AGC transmitter Q7 begins to
conduct, its collector becomes in-
creasingly positive. This action
causes the conduction through X33
to decrease, thus causing current

12V - AAA—
TUNER 10K
IF3A.((;]\(/: « ‘%‘jm‘fd ‘%39009
1 + ®
15000 >
AGC “.001 56000
CROSSOVER ,
2500Q = +12V —[T,
- AGC KEYING 2 @
2ND VIDEO @ 22 p—
AMP

ON

+12V

WINDING +12V

re= 5mfd
DT

FLYBACK

WAWW-aericanradiohistons.com

Complete Service

On All Makes
OF TV TUNERS

(WE SHIP C.O.D.) |

GEM CITY TUNER
REPAIR SERVICE

Box 6C Dabel Station
2631 Mardon Drive
Dayton, Ohio 45420
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New! IRC
STRIPTROL

A real time and money saver. Striptrol
is a fast, convenient way to do shop
replacement of side-by-side strip con-
trols in leading color and black and
white sets. Big selection of IRC/CTS
adjustors, elements, and housings. No
need to wait for original parts. Parts
are easy to assemble. Low cost, too.

JUST 3 PARTS...

ASSEMBLE

QUICKLY...

2 LOW-COST STOCKS

Your IRC Distributor offers two ver-
satile stocks. Both include a sturdy,
12-drawer steel cabinet, dividers, la-
bels, Striptrol assembly instruction,
and replacement data.

STRIPTROL

Now at leading IRC Distributors

DIVISION OF TRW INC.
401 N. Broad St., Phila., Pa. 19108
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flow through R80 to decrease. This
raises the positive potential at the
junction of R80 and X33, in turn
increasing the “positive going” bias
on the 2nd video IF transistor. This
of course decreases the overall gain
of the IF strip.

When the conduction through
the AGC transistor Q7, increases
due to an increased video signal,
the collector of Q7 becomes more
positive. When this positive poten-
tial, which is applied through R8I
to the cathode of X33, becomes
more positive than the preset volt-
age on the anode of X33, then, and
only then, the phenomenon of “de-
coupling” takes place. This means
that any further increase in positive
potential on the cathode of X33
will no longer have any effect on
the anode of X33, hence no further
effect on the AGC bias of the IF
strip.

Shortly before this point is
reached, and as soon as a positive
potential of three volts or more ap-
pears at point A, X34 begins to
conduct and decreases the gain of
the NPN RF amplifier transistor,
which, along with the oscillator and
mixer transistors, the PITOTOFACT
Folder has mistakenly shown as
PNP transistors.

In the column preceeding the one
I have discussed, Mr. Darr states
that there is no external voltage
supply at the collector of Q7. I'm
afraid that in this case there is a
small, fived, positive voltage com-
ing through R80 and X33 to the
collector of Q7, approximately 1.7
volts.

By the way, could you give me a
logical explanation for the function
of X32 in this same “Monster”.

In all seriousness, I do appreciate
your fine publication. It is the big-
gest and the best help there is to
the serviceman, if he will take the
time to read and understand it.

I feel sure that you won’t publish
this letter, but I would be inter-
ested in an answer as soon as pos-
sible. I am a subscriber to every-
thing that Howard Sams publishes.

Neil V. Asselin
Lexington, Mich.

Mr. Asselin, your analysis of the
operation of this AGC system is
absolutely correct. To further clar-
ify the operation of this system, it
should be pointed out that even
with low levels of signal input, ap-

www.americanradiohistorv com

proximately 2 volts of positive AGC
voltage is applied to the video IFs.
As the input signal strength in-
creases, the collector current of Q7
increases, making the voltage at
both the anode and cathode of X33
more positive. When the voltages at
the anode and cathode of X33 be-
come equal (a condition dependent
upon the setting of R6) the diode
ceases to conduct. Although in-
creased conduction of Q7 will fur-
ther increase (make more positive )
the voltage at the cathode of X33,
the anode voltage of this diode
will remain at a maximum level of
approximately +3 volts. Thus, the
IF AGC voltage will vary between
+2 and +-3 volts, depending on the
strength of the incoming signal.

The RF AGC diode, X34, has on
its cathode a fixed reverse bias of
approximately +3 volts. This bias
is produced by the flow of current
from ground, through R77 and R78
to the 12-volt source. With X33 cut
off, any further increase in the col-
lector current of Q7 increases the
positive voltage at point A and,
consequently, at the anode of X34.
When this voltage exceeds, or over-
comes, the fixed reverse bias on the
cathode of X34, the diode conducts
and effectively offers zero resis-
tance to the positive potential at
its anode. Thus, any further in-
crease in the positive voltage
(above 3 volts) at point A will be
applied directly through X34 to the
AGC terminals of the tuner.

Diode X32 provides the “keying”
function for transistor Q7. There
are two signals applied to X32: A
negative-going composite video sig-
nal from the 2nd video amplifier is
applied to the anode and effectively
reverse biases the diode. A nega-
tive-going pulse from the hori-
zontal-output transformer is ap-
plied to the cathode of X32 to over-
come the reverse bias of the anode.
When the horizontal pulse is pres-
ent on its cathode, X32 conducts,
passing the video signal and for-
ward biasing Q7 into conduction.
Thus, the keying action.

Thank you for pointing out the
error in Mr. Darr’s article and those
in the PHOTOFACT Folder. Al-
though we strive to eliminate all
technical inaccuracies, occasionally
one does slip by. When it does, we
appreciate having it brought to our
attention, as you have done in this
case.



Better Grease

We note that in the article, “Ro-
tators—Selecting, Installing, Servic-
ing” in your May issue, that Dow
Corning 7 compound is recom-
mended as a lubricant for antenna
gears and bearings.

A better choice for this appli-
cation would be Dow Corning 33
grease, which was developed spe-
cifically for this type of applica-
tion. Dow Corning 7 compound
was developed as a release agent,
and is not recommended for use
as a lubricant for gears, although
it may work satisfactorily if the
gears are lightly loaded.

Philip K. Blumer
Publicity Specialist
Dow Corning Corp.

Modular Designs
In the June issue an article
titled “Transistors: A Report on the
State of the Art” stated that the
plug-in circuit board employed in
TV sets in use by Motorola was the
only major use of this concept, and
I wish to correct the statement if [
might. Setchell-Carlson has been
using this concept in their TV re-
ceivers for a number of years. I
hatve been familiar with their pro-
ducts since about 1958 and I know
that their TV sets have used this
concept almost entirely since that
time and possibly longer.
W. E. Applegarth
Applegarth Service & Supply
Steele City, Nebraska
Mr. Applegarth, you are right.
Setchell-Carlson has cemployed a
modular type chassis design for a
number of vears, although it isn't
completelv solid-state as is Motor-
ola’s. Setchell-Carlson calls their de-
sign “unit-ized.” A

According to data compiled
and distributed by the Con-
sumer Products Division of the
Electronics Industries Associa-
tion, the following numbers of
home entertainment electronic
products were in use as of

1967:

Color television...... 12,700,000
B-W television........ 81,500,000
Home radios .......... 195,000,000
Auto radios ............ 73,000,000
Phonographs ........ 51,000,000
Total 413,200,000
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NEW OSCILLOSCOPE/VECTORSCOPE

With just the flip of a switch

NOW YOU CAN SERVICE
COLOR BOTH WAYS

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

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

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