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NEW
OSCILLOSCOPES

FROM
TELEQUIPMENT

B FULLY SOLID STATE

B 710 mV/cm DEFLECTION
FACTOR

® 70 MHz BANDWIDTH

AC, DC, BATTERY POWERED
SINGLE TRACE
_ TYPE S54U — $685

® TRIGGERED SWEEP

The 54 Series represents a new standard of perform-
ance for low priced oscilloscopes. The use of field
effect transistors in the input stages means that the
trace is stable . . . even at a deflection factor of 10
mV/cm. The ability to trigger at TV field or line rate,
coupled with magnified sweep speeds to 40 nano-
seconds per centimeter, permits high resolution anal-
ysis of video signals. Want to look at the 3.58 MHz
color subcarrier? You can do it with any of the 54
Series.

The Dual-Trace Type D54 lets you look at two signals
simultaneously, a real help in aligning FM Stereo
equipment.

You can take the battery powered Type S54U any-
place. It offers you the convenience of being able
to service equipment, like 2-Way radios, right in their
own environment.

For even greater economy and comparable perform-
ance, select the Type S54A.

Telequipment products are backed by a one year
warranty, parts support and 26 service centers; mar-
keted through 55 Tektronix Field Offices.

For more information call your local Tektronix Field
Engineer or write Tektronix, Inc., P. O. Box 500,
Beaverton, Oregon 97005.

U.S. Sales Prices FOB Beaverton, Oregon

a subsidiary of Tektr Onix, Inc.

Circle 1 on literature card
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With all that free loot, no wonder the chips are starting to fly:.

Nearly everybody wheo uses Sylvania receiving
tubes (and that’s nearly everybody in the business)
is saving those Sylvania chips. And why niot? Every-
body can come out a winner. You can redeem the
chips for blenders, broilers or binoculars; 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\I\CL\LV IA

GENERAL TELEPHONE & ELECTRCNICS

Cirche 3 on literature card
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Electronic Servicing

Formerly PF Reporter

10 Flat-Rate Pricing and Incentive Pay: Profit Boosters. [n-
creased production of saleable service labor without propor-
tional increases in fixed and labor costs means more net in-
come for your shop and your technicians. by J. W. Phipps.

16 Chroma Waveforms . . . Where to Find Them and How They
Should Look. Knowledge of the correct shape and amplitude
of waveforms at key testpoints is essential for quick isolation
of troubles in chroma circuitry. by Forest H. Belt.

26 Dale’s Service Bench: AM and FM Signal Seekers, Part 1.
First of a two-part scries that analyzes the electronic and
mechanical operation of signal-seeker units in auto radios,
and outlines step-by-step procedures for tracking down com-
mon troubles in thcm. by Allan Dale,

32 Simple VOM Tests In Solid-State and Tube Circuits. How to
use the volt-ohm-milliammeter to signal-trace in TV and test
semiconductors in and out of circuit. by Robert G. Middleton.

39 Tube Substitution Supplement. Characteristics, basing dia-
grams and recommended substitutes of recently introduced
tubes.

48 Characteristics of Transistors. A practical review of the oper-
ating characteristics that must be evaluated when trouble-
shooting solid-state circuits. by Carl Babcoke.

54 Common Causes of Drift in Stereo FM Receivers. Shift versus
drift and the effects of heat and AFC defects are included
along with actual case histories. by Joseph J. Carr.
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Do you choose capacitors
the same way
Fran French and Lew Russell do?

Then you're sure to pick
Sprague Twist-Lok Capacitors when
you need twist-prong electrolytics.

Fran French and Lew Russell keep everything humming
smoothly at Delaware Valley TV Service, Philadelphia, Pa.
Fran, as Gen. Mgr., and Lew, as Shop Mgr., have had a lot
to do with building this 13-man organization’s reputation
as specialists in color TV. With 20 years’ TV servicing
experience apiece, Fran and Lew agree about many things.
One is twist-prong electrolytics.

Both prefer Sprague Twist-Lok Capacitors
for reliability and availability.

Ask your Sprague distributor for a copy of Sprague’s

Electrolytic Capacitor Replacement Manual K-109 or write to:
Sprague Products Company, 105 Marshall St., North Adams, Mass. 01247.

SPRAGUE

P.S. You can increase your business 7V2% by participating
in EIA’s “What else needs fixing?’ program. Ask your THE MARK OF RELIABILITY

distributor or write to us for details.
Circle 4 on literature card
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The generation gap:
it may be America’s
best hope.

Millions of voung Amcricans not only
stand taller than their fathers—they're
aiming higher. Sometimes, in a diflerent
dircction.

They have a vision of a morc equal
cconomy and socicty. and the will to
take part in shaping them.

Over 7.000.000 voung men and
women arc now in our colleges and uni-
versitics. Keeping up with their num-
bers. and the challenge of filling their
knowledge needs. has brought about a
financial crisis in higher cducation.

Tuitions. on the average, pay only V3
the cost of cducating a student. The
other 25 must come from other sources.
And the difference in dollars amounts
to billions.

Our higher education must keep mov-
ing ahecad —with morc facilities. larger
facultics—and academic advances that
will help this generation move ahead.

Tt can’t be done without more help
from morc individuals, more businesscs
—with gifts and grants that encourage
progress and innovation.

To better understand the need, ask a
college.

Give to the college
of your choice.
AL COUNCIL FOR

Q 1 FINANCIAL
< [] > AID TO

CouNCeY  EDUCATION

Advertising contributed for the public good.

WANTED — SALES MANAGER for our large

STEREOD - HIFt DEPARTMENT — experience

references required—good pay—benefits.
HENRY'S CAMERA CORP.

516 West 8th Street, Los Angeles 90014
call Mr. Henry, MA 7-5514, Mr. Marlow 627-3400
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news of the industry

TV Service Charges Lower Than Rates 5 Years Ago

Television-repair charges and telephone bills are the
only scrvices lower, on the average, than what they
were five years ago, according to a compilation of the
cost of 36 of the 80 scrvices included in the U.S. De-
partment of Labor’s consumer price index, published
in a recent issuc of U.S. News & World Report.

Prices of all items included in the cost-of-living index
have incrcased 21 percent over the five years, while
services of all kinds are up nearly 28 percent.

Wages paid to service workers, according to the re-
port. are the primary reason for the sharp increase in
the cost of services.

Packard Bell Inboards Labor For 90 Days

Packard Bell has included 90-day inboarded labor
in the warranty policies covering its product line for
1970.

Several months of conclusive experimentation with
both inboard and outboard plans preceded the move
to inboard labor warranty coverage, according to Wil-
tiam J. Horn, vice-president and director of marketing
for Packard Bell. Mr. Horn stated that consumers and
dealers prefer the inboard plan,

New lllinois Technician Association Formed

A statewide association of electronic technicians was
formed in Illinois in February. The new association re-
portedly is called ARTS/Illinois Electronics Inc.

President of the association is Bob Griffin of Bloom-
ington.

The objectives of the new group include the promo-
tion of a more favorable electronic technician image,
promotion of certification, education, training and
group insurance, and offering of legislative advisement
to state and local government groups, according to
Richard Glass, NEA executive vice president.

On-The-Job Injury Earns
Technician $300,000

A part-time TV technician, who was blinded in one
eye when struck by a part from a TV set he was ser-
vicing, was awarded $300,000 by a jury in a US.
District Court in New York City.

The judgment, given to Thomas Caruloff, Lorain,
Ohio, was against the Emerson Radio & Phonograph
Co., according to a report in the Michigan TSA News.

The accident reportedly occurred in 1963 when Mr.
Caruloff was attempting to repair a 1955 Emerson TV.
He had changed several tubes, but was unable to ob-
tain a satisfactory picturc. Mr. Caruloff then consulted
an Emerson service manual, which suggested that the
tuner of the set be cleaned.

To gain access to the tuner, Mr. Caruloff had to
remove a spring retaining wire that reportedly was a

(Continued on page 6)



TUNER SERVICE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION

TUNER REQUIREMENTS
AT ONE PRICE.

TUNER REPAIR

VHF Or UHF Any Type $9.75.

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

Parallel 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;ygioj:r?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
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(Continued from puge 4)

safety feature. While he was attempting to pry it loosc
with a screwdriver, the spring shot from the sct and
struck Mr. Caruloff in the left cye.

Admiral To Manufacture
Emerson-Dumont TV Line

Admiral Corporation has signed a long-term con-
tract with the National Union Electric (NUE), parent
company of Emerson, to manufacturc the Emerson and
Dumont TV line.

Inability to raisc prices to compensate for increased
production costs reportedly was given as the reason
for contracting out the manufacturing process. Sales
and marketing will continue to be handled by Emerson
TV Sales Corporation.

Admiral, who only recently purchased Cortron, for-
mer consumer electronics supplier of Montgomery
Ward, with production of Emerson and Dumont lines
could push ahead of Motorola and Warwick to become
the 4th largest U.S. producer of color TV,

Ampex and Bell & Howell Cease Domestic
Production of Consumer Tape Recorders & Players

Ampex, U.S. pioncer in magnetic sound recording,
and Bell & Howell have revealed their intentions to
curtail domestic production of consumer tape recorders
and players. Both companies will continue to market
imported consumer units manufactured by U.S. and/or
forcign-owned overseas plants,

Only three major firms continue domestic produc-
tion of tape rccorders and players: 3M (Wollensak),
Telex and V-M, Of these threc, both 3M and V-M
supplement their domestic-produced units with im-
ported modcls.

New Service Manager Appointed by Admiral

Donald R. Baker has succeeded 1. F. Johnston as
electronics servicc manager of Admiral, according to
a recent announcement by Willis L. Wood, general
manager of the national scrvice division of Admiral
Corporation. Baker was promoted to assistant service
manager in 1968.

I. F. Johnston has been appointed to the newly
created position of manager of electronics service train-
ing for Admiral.

Japanese TV With Multiplex Sound

Multiplex TV, which enables the audience to hear
musical programs in stereo and the sound of foreign
programs in either Japanese or the original language,
reportedly is now being broadcast in Japan, according
to a report in Home Furnishings Daily.

Matsushita Electric reportedly has unveiled a 22-
inch multisound, stereo color TV receiver and six multi-
plex TV adapters. The multisound receiver, which will
be marketed in Japan for about $830, according to the
report, is a solid-state unit employing onc integrated
circuit, 85 transistors and 74 other semiconductors.

The multiplex TV system reportedly operates simi-
larly to the U.S. multiplex FM stereo system, in which
a main and a subcarrier signal are broadcast simultan-
eously, containing left plus right and left minus right
signals, respectively.
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SENCORE Now in Sioux Falls on SENCORE Drive

The city of Sioux Falls, South Dakota, has officially
renamed the street beside which is located SENCORE’s
new manufacturing facility, The new address is 3200
SENCORE Drive.

SENCORE, major manufacturer of electronic test
instruments, began moving into the new 40,000 sq. ft.
plant in mid-December. All production and shipping
will be accomplished at the Sioux Falls location, ac-
cording to Herb Bowden, SENCORE president.

Present at the ceremony officially informing SEN-
CORE of the street’s name change, and shown in the
photo (left to right): Louis C. Warren, president of
Warren Supply Co., SENCORE distributor in Sioux
Falls and president of the Sioux Falls Chamber of
Commerce; Al Schock, president of the Sioux Falls
Industrial and Development Foundation; M. E. Schir-
mer, Mayor of Sioux Falls; Herb Bowden, president of
SENCORE, who flew in from SENCORE headquarters
at Addison, Illinois to attend the ceremony.

Licensing Bill Introduced to N.Y.

A TV technician licensing bill has been introduced
to the New York State legislature by Assemblyman
Leonard M. Simon, Kings County Democrat, accord-
ing to a report in Home Furnishings Daily.

The bill reportedly would provide that, after Sept.
1, 1971, no one other than a licensed TV technician or
a licensed TV trainee could, for compensation, repair
or service a TV set in home use.

Included in the bill is a call for an appropriation of
$25,000 for the creation of an advisory board of ex-
aminers of the Department of State of New York.

Hyde To Head NESA

Henry (Hank) G. Hyde, CET, of Omaha was elected
to a one-year term as president of the Nebraska Elec-
tronic Service Association (NESA) at a meeting of the
association at Grand Island in January. He succceds
Cap Enyeart, who has served as president of this ac-
tive association during the past two years. Enyeart re-
mains as a member of the Board of Directors of NESA.

Color TV in 40% of U.S. Homes
U.S. households having one or more color TV re-
ceivers total 23.4 million, or 39.3 percent of all TV
houscholds, according to quarterly estimates released



by Allen R. Cooper, vice president, planning, National
Broadcasting Co. (NBC).

The NBC estimates also stated that the number of
households equipped with color TV increased during
1969 by 4.7 million, or 25 percent of the Jan. 1, 1969,
total,

A recent study by the University of Wisconsin Sur-
vey Rescarch Laboratory revealed that one out of every
three Wisconsin homes has two or more TV sets and
6 percent of all households have at least three operating
sets. Only 2 per cent of Wisconsin houscholds do not
own an operating TV,

The report also stated that one out of every five
Wisconsin households have color TV, up from one out
of 10 in 1966,

Regulation To Make Television
Receiver Tuners Comparable
For UHF and VHF
To Go Into Effect Next Year

UHF and VHF tuning of TV receivers with screens
larger than 9 inches measured diagonally must be com-
parable in scts manufactured after May 1, 1971, ac-
cording to a recent amendment to Part 15 of the Fed-
eral Communications Commission (FCC) Rules.

The amendment also stipulates that comparable
UHF and VHF tuning must be provided in sets smaller
than 9 inches (diagonally) manufactured after May 1,

1973. The additional time is given for comparable tun-
ing in smaller sets because of “the physical difficulties
involved in mounting tuning systems of somewhat in-
creased size in very small TV receivers.”

The “all-channel receiver law,” enacted by Congress
in 1962, gave the FCC authority to require that tele-
vision broadcast reccivers be “capable to adequately
receiving” both UHF and VHF TV channels.

The FCC noted that there have been a number of
technical advances in TV tuners since 1962, but com-
parability has not been achieved except in the most
cxpensive receivers,

The FCC said any tuning system selected by a man-
ufacturer would be satisfactory provided that the same
type of controls were used for tuning VHF and UHF
channels.

Meanwhile, the Consumer Products Division of the
Electronics Industries Association (EIA) has filed a
petition with the Federal Communications Commission
in an effort to delay the effective date of the new “com-
parable tuning” rule.

In a meeting in February with FCC Commissioner
Robert Lee and UHF TV station officials, representa-
tives of the Corsumer Products Division stated that
TV manufacturers, out of necessity, have a three-year
cycle from the design of a new model until the model
is marketed. They said that because of this cycle it
would be impossible for them to meet the FCC dead-
line of May 31, 1971. A
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System For Improved Parts Distribution

After reading the article titled “Parts Availability
... A Special Report,” which appeared in the Febru-
ary 70 issue of ELECTRONIC SERVICING, 1
would like to offer a system that perhaps will help
speed up the distribution of parts.

I now have an imported set in my shop. This set
will cost me money because I can’t get the part 1
need. It is taking up space that could be used for
storing and repairing other sets. If I haven’t received
the part in 30 days, I'll return the set unrepaired. If
I still haven’t received the part in 60 days, I will
cancel the order for the part and notify the customer
that it is unavailable.

I think the system I have diagramed would work
wonders if all manufacturers would employ its prin-
ciples. Each manufacturer would have a distribution
warehouse at the three locations indicated, each of

Western U.S. Central U.S. Eastern U.S.
California o Kansas I' - Washington D.C.
I ! |
| ' l
ly [ J |
[ |
b . o |
| | Main Wholesale distributors l
| I teletype order center |
| |
|| |
| " |
| x l
e - Local wholesale distributors e |

|
i
|
¥

Service shops

Supply Routes
Communications

which would have a teletype center and a computer.
All of these would be linked together by a main tele-
type center. When a technician needs a part, he would
go to his local parts distributor, who would then send
the parts order via his teletype machine to the main
center. The order then would be routed to the tele-
type center of the manufacturer’s warehouse serving
his area. At the warehouse, the order would be fed
into the computer, which would indicate exactly
where this part is stored, and a parts man would go
there and get the part. He would then teletype back
to the local distributor that the part had been located
and that he is preparing it for shipment.

All companies making duplicate parts, such as ca-
pacitors and resistors, should standardize their parts
numbers, using a suffix to indicate the manufacturer.
For example, CR 33000.5WGE would be the part
number for a Ya-watt (SW) carbon resistor (CR)
made by General Electric (GE). The number 33000
would be the code designating it as a 2.7-ohm resistor.

8 ELECTRONIC SERVICING/April, 1970

Or perhaps the rating itself could be used, resulting
in the part number CR 2.7-5WGE, using the example
given previously.

Each part number would be unique, and, if ever
discontinued, the part’s number would be designated
“discontinued” and would then be retired from use.

One more important facet could be added to this
scheme to aid the teclhnician: If a manufacturer dis-
continued a part, he would notify all local distributors
immediately as to the day and year it was discon-
tinued. This way, a technician wouldn’t be left wait-
ing for a part that is no longer available.

Billie W. Fowler
Memphis, Texas

Mr. Fowler, vour proposed system deals with two
prime clements of the parts problem: 1) effective
communications between independent distributors
and manufacturers and 2) a universal system of com-
ponent designation. Both are needed to ease the parts
availability problem.—The Editor.

Shop Owners and Technicians
Under Consumers’ Thumb

The tight situation of today’s TV servicing is the
most ridiculous farce around. When will shop owners
see the false reasoning behind present servicing ra-
tionale? Most shop owners lack the guts to stop the
silly sausage-factory system which decrees working at
a full run. This is pure appeasement of the consumer,
who has demanded service on his own terms. There
can be absolutely no question but what this has in-
hibited shop owners at large to stay under the gun,
servicing at rates which are clearly unrealistic.

Perhaps it is time we looked at the service tech-
nicign and what this mad policy has done to him. He
has been exploited to the hilt by timid employers and
arrogant consumers. His hours are excessive and his
pay too low. Yet he is called on to render service at a
full run and to keep up on technical developments as
they occur. Everything he does must be in high gear.
It is little wonder that many color sets receive little
more than superficial attention. In such a tight situa-
tion it is pure madness to admonish technicians to
think and act as professionals. They are not paid as
professionals; they are not treated as professionals;
and they do not think they are professionals. It was
Burke who said: “The degree of estimation in which
any profession is held becomes the standard of the
estimation in which the professors hold themselves.”

I submit the following to prudent readers of ELEC-
TRONIC SERVICING: The industry must stop its
self-abuse and insist that the consumer come to terms
with economics. If some shop owners fail to imple-
ment changes offering a Dbetter state for servicing,
then it is up to good technicians to move on where
their services are appreciated. The work load must
be decreased so it can be done properly. Naturally
the consumer will be required to pay more if the



volume is reduced, but present servicing trends are
unreal; they benefit neither consumer nor service
shop, so they must change. I propose a renaissance,
gentlemen; it is time we turned on the lights.
Vincent L. Irvan
De Queen, Ark.

Help Needed
Perhaps one of ELECTRONIC SERVICING'S
readers could help me locate a firm that would fix the
meter on a Superior Instruments Co. Model TV VOM.
Thank you.
Freddie Schuckman
Brownell, Kans. 67521

I am in need of the schematic and parts list for a
Kor-Sonic Model 1540X transistor radio. I would ap-
preciate it if one of your readers could supply me
with the name and address of either the importer or
the manufacturer. Thank you.

Oscar Perkins
2603 West Front St.
Richlands, Va. 24641

I need help in finding a schematic and alignment
instructions for a Model A460 television field-strength
meter built by Approved Electronic Instrument Cor-
poration of New York City. Can you help?

William Glomb
3836 West 134th Place
Hawthorne, California 90250

Where can I send my tube tester for up-dating? It
is a Model NS802 manufactured by Radio City Prod-
ucts, Inc., who are no longer in business. Thank you
very much.

Fred C. Mamay
465 E. Passaic Avenue
Bloomfield, New Jersey 07003

I am in need of a schematic diagram and, if pos-
sible, a manual for a Roland and Boyce Model 701
Television Picture Tube Tester. I will gladly pay a
reasonable price for a copy of the schematic.

Rudolph Chlupsa
45-56 189th St.
Flushing, N.Y. 11358

I need a 12AE7 tube, and have been unable to
locate one. 1 would appreciate it if one of your
readers could assist me in finding one. Thank you.

Terry Kobel
R.R. #2, Box 344
Groveland, Fla. 32736

Approximately five years ago I purchased a Belcor
Model B303 Tape Recorder, for which I need a pres-
sure roller for fast forward speed.

This company is now out of business, and I cannot
find any parts distributor who carries this part.

I would appreciate any information your readers
could furnish on where I could obtain this part.

Melvin Sher
66 Virginia Ave.
Livingston, N.J. 07039 A
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Flat-Rate Pricing
and
Incentive Pay: |

Profit Boosters

by J. W. Phipps

Flat-Rate System of Pricing—

* Because it encourages more profit from increased
productivity of technicians, it is more adaptable to
incentive pay plan than is direct hourly system.

* Insures more consistent pricing

Percentage-of-Labor-Sales
Incentive Plan—

* Puts the technician in business with you, so he
works more effectively.

* Automatically maintains profitable relationship between
direct labor cost and labor income

Incentive Program Should Cover Labor Only

The Federal Trade Commission frowns on any type of
incentive program that encourages technicians to sell
more replacement parts. The reason for this is obvious:
Some technicians might replace large numbers of parts
that were not faulty. Consequently, it is advisable to limit
incentive pay to a percentage of the shop income derived
from labor.

10 ELECTRONIC SERVICING/April, 1970

B One of the primary advant-
ages of the flat-rate system of
pricing service labor is that it is
adaptable to incentive pay plans,
which can increase the net pro-
fit of your shop and enable your
technicians to earn more.

The Hourly System of Pricing

A system of pricing service labor
by the hour limits the maximum
shop income from service labor
to an amount equal to the total
number of manhours available
multiplied by the hourly rate
charged the customer. For ex-
ample, if you employ two bench-
men and each works 40 hours
per week, the maximum possible
amount of manhours available
for sale is 80. If your hourly ser-
vice labor rate is $10, your maxi-
mum gross income from the sale
of service labor is $800.

Thus far in our example of
hourly pricing, we have assumed
that you have been able to sell
100% of your total available
manhours; in other words, you
had 100% labor recovery. How-
ever, in actual practice a labor
recovery rate of 100% is highly
improbable. Because coffee
breaks, sickness, time spent fill-
ing out paperwork and chasing
parts and other nonproductive
time reduce the total amount of
manhours available for sale to
customers, a labor recovery rate
of 75 to 80% is more probable.
Assuming your labor recovery
rate is 80%, the maximum gross
income you can expect using the
hourly pricing system is $640
(80% of 80 hours = 64 X $10
per hour = $640).

Under the hourly system of
pricing service labor, the only
way to significantly increase
your gross shop income from
sale of service labor is to force
your two benchmen to work more
hours, or hire more benchmen.
In either case, your cost of ser-
vice labor also will increase; the
increase will be disproportion-
ately greater if you force your
two benchmen to work more
hours and you must pay them



overtime. If you hire more tech-
nicians, you probably will have
to purchase additional tools and
test equipment, and even pur-
chase or lease a larger building;
thus, your capital investment
would increase along with your
cost of doing business.

Flat-Rate Pricing
A system of pricing service labor
by the job instead of directly by

the hour is commonly called flat-
rate. Essentially, it consists of
predetermining the amount of
time it typically takes to do var-
ious jobs, usually expressed in
tenths of an hour, then multiply-
ing your hourly rate by the
amount of time indicated for the
job involved. This is the amount
the customer is to be charged.

The primary difference be-
tween direct hourly pricing and

the flat-rate method is that in the
latter the amount of time for
which the customer is charged
might not necessarily be the
actual time it took your techni-
cian to do the job. If one of your
technicians completes a job in
less time than indicated in the
schedule of flat-rates, your net
shop income from service labor
is increased by the difference.
For example, suppose the flat-

PAYROLL WORK SHEET—Fred Ohm, April

Job
Date Ticket Operation Type, Make
Chassis
Apr. 1 #3031 Diagnose and replace defective Color TV
horizontal output transformer RCA CTC16
Apr. 1 #3032 Complete IF and Chroma align- Color TV
ment Zenith 25LC30
Apr. 1 #3033 Clean tuner, check and replace B-W TV (trade-in)
defective tubes Admiral ID7
Apr. 1 #3034 Replace defective CRT, color Color TV
setup Magnavox T920
Apr. 2 #3035 Diagnose and replace defective Color TV
capacitor in video amplifier GE CB

WWWM

——SERVICE LABOR SALES——

Service Service

Labor Labor
(Customer) (Internal) Total
24.50 24.50
38.50 38.50
12.50 12.50
32.50 32.50
22.50 22.50

NOTE: * $807.75 (45% of labor sales) has been earned during period. Against these earnings
technician has drawn his guarantee. If earnings should be less than gquarantee, tech-
nician retains guarantee drawing and does not owe shop anything.

Apr. Total to Shop LABOR SALES . ... i .$1643.00 $152.00 $1795.00
Apr. Total to COST OF SHOP LABOR SALES .............c.ooiiiiiiiieieieeeeee e $739.35 $68.40 $807.75"
Summary of Fred Ohm's Payroll and Earnings Record:
DEDUCTIONS
Fed. State

Social Income Income Group Amount
April Guarantee Security Tax Tax Insurance Total Paid
1st week 140.00 6.72 21.00 2.80 1.90 32.42 107.58
2nd week 140.00 6.72 21.00 2.80 1.90 32.42 107.58
3rd week 140.00 6.72 21,00 2.80 1.90 32.42 107.58
4th week 140.00 6.72 21.00 2.80 1.90 32.42 107.58
Total )
Guarantee 560.00 26.88 84.00 11.20 7.60 129.68 430.32
Earned share
of service
labor sales* 807.75
Difference
owed Ohm 247.75 11.89 37.16 495 54.00 193.75

April,

1970/ELECTRONIC SERVICING




rate manual indicates 2.5 hours
for a specific job, and your
hourly rate is $10. The price
charged the customer for the job
is $25 ($10 X 2.5 hours = $25).
If your technician completes the
job in 2 hours, you will have
realized .5 hour or $5 more than
you would have under the direct
hourly system of labor pricing.
From the foregoing example,
it can be seen that under the flat-
rate system of pricing the more
productive your technicians be-
come, the more net income your
shop will realize from the sale
of service labor. (Note that | have
said net income. This is because
such increases in labor sales are
realized without additional direct

labor costs; consequently, any
increase is net profit.)

Under the flat-rate system of
pricing, your maximum gross in-
come from sale of service labor
is not limited to the retail price
of the exact number of man-
hours available, as it is under
the direct hourly system. Instead,
it can be increased by greater
productivity of your technicians
—the purpose of an incentive
pay plan, which we will discuss
next.

An Incentive Pay Plan For

Use with Flat-Rate Pricing
The simplest incentive pay plan
to apply and administer is one in
which each technician’s compen-

sation is based on a percentage
of the shop gross service labor
income he produces. The more
a technician produces, the more
he receives himself; this is the
incentive.

The percentage of service
labor sales that you should pay
your technicians depends on
your cost of doing business, pro-
fit margin and other related fac-
tors. However, as a general rule,
direct labor costs (technicians’
compensation) should not ex-
ceed 60 percent of total service
labor sales. The ideal relation-
ship exists when direct labor
cost is half service labor sales.
(Two highly successful service
shops with whose incentive pro-

PAYING AND ACCOUNTING FOR SHOP LABOR

JOB TICKET

Total labor charge is re-
corded on work order from
Flat Rate Manual.
Technician assigned to par-
ticular operation is named
on the work order.

_l’[

PAYROLL WORK SHEET

One work sheet is set up
for each technician.

Daily, service labor charges

are posted from job tickets 2 '

to work sheet of techni-
cian assigned to job or to
certain operations on the

PAYROLL AND EARNINGS
RECORD

One payroll and earnings
record is set up for each
technician.

At close of 4-week period,
technician’s payroll work
sheet is totaled and his

work ‘order. share is posted to Payroll
Record to adjust pay for
period.
3A 3B ¢ I
PAY CHECKS SHOP LABOR LEDGER MONTHLY OPERATING

Pay checks are written
each week based on guar-
antee less regular payroll
deductions.

Every fourth pay check in-
corporates adjustment:
Some shop owners write a
separate check to empha-
size the bonus.

ACCOUNTS
Technician’s earnings for
period (month or 4 weeks)
are totaled from payroll 4
record and debited to Shop
Labor, Cust.,, or Shop La-
bor, Int.,, whichever is ap-
propriate.

(Does not include wages or
salaries paid non-produc-
tive labor.)

STATEMENT

Earnings of all technicians
for productive work: Cus-
tomers’ repairs and recon-
ditioning trade-ins, are
totaled and posted to Op-
erating Statement as ‘'Cost
of Labor Sales".

12 ELECTRONIC SERVICING/April, 1970



The BUSS HTA fuseholder mea-
sures only 1-25/32 inches in overall
length and extends behind the face
of the panel only one inch.

The holder features the popular
bayonet type knob. A strong coil
spring inside the knob assures good
contact when the fuse is inserted
into the holder. If a test hole in the
knob is needed, a breakaway hacle
can be punched out to allow use of
a test probe.

Rugged in construction to with-
stand vibration and shock, the HTA
fuseholder can also be furnished with
a special washer to make it drip-
proof from the front of the panel.
And the best feature of the HTA
fuseholder is that it has famous
built-in BUSS quality. You can’t get
it anywhere else.

For more information on the HTA

fuseholder, or anything else in the
Circle 11 on literature card

complete line of BUSS small dimen-
sion fuses, fuseblocks, and fusehold-
ers, write for BUSS Bulletin SFB.

In Canada:
ATLAS ELECTRONICS LIMITED
50 Wingold Ave., Toronto 19, Ontario
Bussmann Mfg. Div. McGraw-Edison Co.
St. Louis, Mo, 63107

SUPPLIED THE ECONOMICAL WAY
THRY OFSTRIBUTORS
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grams | am familiar pay their
technicians between 45 and 50
percent.)

The necessary data for the in-
centive plan is compiled by set-
ting up a payroll work sheet for
each technician, as shown in the
accompanying example. Post to
it each day the total labor
charged the customers for the
service jobs which the techni-
cian has completed. You need
not figure the technician‘s share

of the labor charges until the
end of the pay period, or if a
system of guaranteed salary is
established, whatever period is
used to settle the ditference be-
tween any guarantee drawn and
actual earnings under the incen-
tive program.

If your volume of business is
seasonal or fluctuates consider-
ably throughout the year, you
might wish to guarantee your
technicians a certain salary. De-

Elements of technician
incentive program

|

Increased productivity
of technicians

Motivation
(the reason)

Improved proficiency
(the means)

1) Technician receives percentage
of shop service labor income he
produces

2) Technicians' incentive pay is re-
duced if his quality of work de-
creases

1) Training

2) More and better tools, equip-
ment, and service literature

3) More efficient shop operations

A good technician incentive program is one that provides a proper balance of mo-
tivation and improved proficiency. With just motivation, the quality of service might
decrease. With only improved proficiency, the technician has no practical reason
for increasing his productivity. However, with the right amount of both elements—
motivation and proficiency—he has the reason and the means to increase his pro-
ductivity. Without some checks and balances, an incentive program can be preju-
dicial to both the shop and the technicians if attention is focused on speed at the
expense of quality of service. This can be avoided if the following are made a part

of your incentive program:

* Improve the proficiency of technicians so they can increase their productivity
without increasing the number of callbacks. A continuing training program is one
method of accomplishing this. Improved shop operations, specialization by brand,
and more and better test equipment and service literature are other methods.

* Establish an inverse relationship between the additional income each technician
earns through the incentive program and his rate of call-backs, or amount of work
that must be redone—as a technician’s rate of callbacks increases, his incentive

pay decreases.

14 ELECTRONIC SERV|CING/April, 1970

pending on particular condi-
tions, the guarantee should be
set somewhat below what would
be considered normal earnings
under the incentive plan. For ex-
ample, if your technicians nor-
mally earn in the range of $200
per week under the incentive
program, you could establish a
guarantee of $140 per week.
Then, periodically—every two or
four weeks, quarterly or what-
ever period you choose — you
settle the difference between the
guarantee drawn and the techni-
cians’ actual earnings under the
incentive program. (Before es-
tablishing a guarantee, check it
against that required by the
Fair Labor Standards Act as
amended, if applicable to your
situation.) If the technician fails
to earn enough to cover his
“‘draw” (guarantee) during any
settlement period, he owes the
shop nothing and starts the next
period with a clean slate.

An accompanying illustration
shows how to fill in the sug-
gested work sheet. The purpose
of the work sheet is to facilitate
the computation and minimize
the number of lines used on the
payroll and earnings record
form. Only totals need be posted
to the regular payroll and earn-
ings record. Thus, time and
space are conserved.

The accompanying example
shows that technician Fred Ohm
drew a minimum guarantee of
$140 each week for a total of
$560 during April. Postings from
job tickets identifying him as the
responsible technician totaled
$1795, of which his share is 45
percent, or $807.75. Since he has
already drawn $560, the shop
owes him the difference between
his actual earnings ($807.75) and
his drawings ($560), or a differ-
ence of $247.75.

If the following settlement
period again contained four
weekly pay periods, Fred's
guarantee would again total
$560. If the volume of business
was slow during the settlement
period and his actual earnings



(45% of labor sales) from cus-
tomer and interna! labor totaled
only $500, the account would be
closed for the period and his
guarantee would be his earnings
for the period.

Note that the technician earns
45 percent of the full value of
the labor he completes, whether
it is servicing a customer’s set or
reconditioning a trade-in for
sale. Allowing the technician 45
percent on all service jobs with-
out regard to whose property he
is servicing is the incentive for
the technician to accomplish all
servicing with dispatch. If you
set up differentials based on one
rate for reconditioning trade-ins
and a higher rate for customer
service, you will have a log jam
at all times in all but direct cus-
tomer servicing, not to mention
the complications in record
keeping and pay computation.

Conclusion

The combination of flat-rate
pricing and an effective incen-
tive program can increase your
net profits by stimulating your
technicians toward increased
productivity.

The incentive pay plan just
described—45 percent of totat
labor sales minus guarantee
drawn during period equals total
compensation—is the simplest,
most effective and most practical
system for the typical service
shop. It eliminates all compli-
cated methods based on quotas,
excess over previous period and
similar formulations. On the
other hand, it is certainly more
effective and more practical than
bonuses based primarily on sen-
iority without regard to output.
And it is flexible and can be
adapted to your own job price
scale, your own seasonal work
pattern and other conditions that
might be peculiar to your ser-
vice business. A

ELECTRONIC SERVICING . . .
the country’s only magazine
devoted 100% to the
ELECTRONIC SERVICING industry . ..

Benefits of
technician
incentive
program

1

Productivity of
technicians
increases

af. ,

(means)

-m ey

(reason)

eI

Cost of doing

Shpp gross business’
_income remains the
increases same

Shop net
income (profit)
increases

b
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Part of profit
used to
increase pro-
ficiency of
technicians—
i finance more
and better h—
Part of profit tools, equip-
used to ment .and
increase Shop owner’s PRRSCVIGE
— technicians salary literature and
compensation increases to establish
under training
incentive program
program

A portion of the increase in net shop income produced by an effective incentive
program can be used to finance and supplement the incentive program. Part of it
can be diverted to increase technicians’ salaries and fringe benefits, and part can

be used to offset the expense of training and new equipment needed to improve

the proficiency of the technicians in your shop.

Increasing the productivity of your technicians is one sure method of effectively
lowering your operating costs and at the same time increasing your margin of profit.
This, in turn, will enable you to:

* Provide your technicians with better compensation and fringe benefits—which will
help you attract and retain good technicians.

° Price your services more competitively—a wider margin of profit will allow you
more flexibility in pricing.

® Establish a continuing training program for your technicians.

* Purchase more and better tools and equipment.

* Pay yourself a better salary.
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Chroma Waveforms . ..
where to find them and
how they should look

by Forest H. Belt

Technicians who try to service
color soon find there’s no use tack-
ling chroma troubles without an os-
cilloscope. Those who can’t operate
a scope just drop out.

Aside from knowing how to op-
erate the scope, you also must be
able to interpret the waveforms you
obtain, To do this, you must be
able to answer a number of impor-
tant questions about the waveforms:
Is something important missing?
How critical is amplitude? What’s
the right shape? What should the
burst output look like? The signal
from the chroma reference oscilla-
tor? Demodulator waveforms? How
to find the answers to these ques-
tions is the subject of the following
paragraphs.
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The Rainbow Waveform

You can trace chroma faults with
a station color signal. But it’s more
dependable to use the signal from
a color-bar generator. Nowadays,
most color generators are keyed-
rainbow types. Older NTSC types
are seldom used.

The keyed-rainbow display on a
color picture tube is sketched in
Fig. 1. The keyed-rainbow wave-
form is directly below, so you can
see the relationship.

A closeup version of a keyed-
rainbow scope waveform is shown
in Fig. 2. Study this photo carefully.
Each label indicates a portion of the
waveform that is important to trou-
bleshooting and color-set adjust-
ment.

COLOR PICTURE- +(R-Y)

TUBE
DISPLAY

HORIZ
SYNC — _

BURST 1

10 COLOR BARS

Fig. 2 When counting bars in a wave-
form, always omit the burst. The third
color bar (red), therefore, is the fourth
onz2 to the right of sync.

A keyed-rainbow generator puts
out a 3.563795-MHz signal (called
a 3.56 signal for convenience). The
3.563795 frequency is just 15,750
Hz away from the 3.579545-MHz
(3.58 MHz) frequency of the color
oscillator in the receiver. Color
phase thus rotates one full cycle
for each raster line. The result is a
rainbow-hued raster. It starts with
yellowish-orange at the left, pro-
ceeds through red, then blue, to
green,

With keying, the “rainbow” is in-
terrupted every 30° by a black bar.
To accomplish that, the 3.56 signal
is shut off for about 5 psec inter-

+Q - (R-Y)

SCOPE
DISPLAY

BLUISH GREEN

60°

120°

270°

l
210° '
240°

180° 300°

Fig. 1 Color-bar generator of keyed-rainbow type produces the series of bars shown here. The burst bar can't be seen on

16
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the screen because it is too far to the left side.
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VIDEO - ~

AMP (CHROMA
AMPLIFIERS)

SECTION

COLOR SYNC | ’

CHROMA

SIDEBAN)
CHROMA | RED
DEMODULATOR'S
AND COLOR |-, | COLOR
DIFFERENCE | GREEN
AMPLIFIERS [~ ™

CHROMA

SUBCARRIER

Fig. 3 Color circuitry of color receiver is comprised
of three subsections, as shown here.

vals. The bars mark cach definite
color change in the rainbow pattern.
There are ten color bars.

The color-synchronizing burst is
one “bar” of 3.56 signal at the trail-
ing edge of the horizontal sync
pulse. It can’t be seen on the pic-
ture tube because the CRT is
blanked out during the time it is
present.

Locking a chroma waveform on
the scope screen is simple. Just set
the horizontal sweep frequency at
“H” or a little less than 8 KHz. Ad-
just the frequency vernier (fine fre-
quency) for two steady groups of
bars,

The sync control of the scope
should be set for internal. Set it to
positive (4) when the horizontal
sync pulse in the waveform points
upward, to negative (—) when the
pulse points downward, If the hori-
zontal pulse has been wiped out,
either polarity is okay.

Chroma Subsections

The chroma section of a color
receiver can be divided into three
subsections, as shown in Fig. 3.

One is the sideband subsection.
It processes the color sidebands
from video detector to color demod-
ulators. The stages in this subsec-
tion are called chroma amplifier,
color IF, bandpass amplifier,
chroma driver and similar names.

Another subsection carries color
sync to the chroma reference oscil-
lator. Stages in this subsection in-
clude: burst amplifier, color sync
amplifier, chroma reference control,
reactance stage and color oscillator;
similar names of stages are used in
various brands.

Signals from those two branches
come together at the chroma de-
modulators. The stages that follow
the demodulators carry recon-
structed color information to the
picture tube. The stages have titles
like color difference amplifier, color
video amplifier or driver, or similar
names. Some are labeled with a
color designation: B-Y (blue) driver,
R-Y (red) amplifier, etc.

The Sideband Amplifiers

Stages in the sideband subsection
must amplify equally all the color
sidebands. No distortion can be al-
lowed. Along the way, sometimes
right at the input, the horizontal
sync pulse and color-sync burst are
climinated.

Waveforms for this subsection are
shown in Fig. 4. The first waveform
(Fig. 4A) is the keyed-rainbow sig-
nal as it comes from a video ampli-
fier. The horizontal sync pulse is
prominent, and you can scc the bars
of the 3.56 color signal.

The horizontal pulse and the
color-sync bar are eliminated from
Fig. 4B. This waveform was ob-
tained after the chroma takeoff coil.

The takeoff coil is wide band,
picking off frequencies near 3.58
MHz. It easily passes the color side-
bands (in this signal, the bars of
color), but it can’t pass video (lu-
minance, or Y information), most
of which lies in frequencies less
than 2 MHz. And it can’t pass the
15.75-KHz horizontal sync signal.

The amplitudes of the waveforms
in both Figs. 4A and 4B depend on
what video stages precede them. A

The Sencore CRT Champion. Judge and jury when it comes to
color CRT analyzing. Reaches a verdict in seconds — tells you if
the tube has adequate emission, and if it will track in the TV set.

Automatic color tracking according to industry standards with

exclusive 3 Gun G2 Control.

One-step controlled rejuvenation with automatic RC timer. A

Sencore exclusive.

Lots more, too. So try the decision maker —the Sencore CRT
Champion — at your distributor today. You'll reach the right

verdict, ... oo

.......................... $119.50

SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

Circle 12 on literature card
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few color sets feed chroma directly
from the video detector, in which
case the amplitude would be 2 or
3 volts p-p. When a video stage has
boosted the signal before chroma
takcoff, the amplitudes of the wave-
forms in Figs. 4A and 4B will be
between 10 and 20 volts p-p.
Chroma sidebands get at least

Fig. 4 These are the waveforms in the
chroma, or bandpass, section of a color
receiver. Any of them can be inverted
at certain points if passed through a
common-cathode or common-emitter
amplifier.

RED BLUE GREEN

\ | /N

(A) Chroma signal from video
detector cr amplifier.

BURST 10 COLOR BARS

A_I LAY

il i\imamm i
- HORIZ SYNC MOT PRESENT

(B) Chroma takecff coil eliminates
sync pulse.

LAAMRRA LS SERRRERAE

PR
BUR ST NOT PRESENT

I

(C) Blanking in chroma or bandpass
amplifier eliminates burst.
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onc stage of amplification, some-
times two or three. One transistor
color set sends them through five
stages. Somewhere in the subsec-
tion is a color control so a viewer
can reduce the level of the color
output and prevent too much color
saturation. at the picture tube. The
chroma waveform fed to the color

Fig. 5 Waveforms in color-sync section
of color receiver. The keying pulse is
shaped difierently in some chassis,

especially transistor models.

(A) Flvback pulse turns on the
burst amplifier.

(B) Keying pulse and color-bar signal.

{C) Gutput of burst amplifier is
color sync only.

demodulators can be from 20 volts
p-p to maybe 40 or so. It depends
on the requirements of the demodu-
lators. Its amplitude can be varied
by the color control.

The sideband waveform at the
demodulators should be clean, as
is the one in Fig. 4C. The “blank-
ing” space has been stripped of both
sync and burst. The tops of the
3.56-MHz bars are even and level.
The color sidebands are ready for
demodulation.

In the Color-Sync Subsection

Exactly what the color-sync in-
put waveform looks like depends on
where it is taken from. In some
color sets, it comes directly from
the video amplifier, same as the
sidebands. In others, it is picked off
following a stage of chroma ampli-
fication.

An RF capacitor—around 100
pf—usually couples the signal to the
first stage, the burst amplifier.

Another signal also is fed to the
burst amplifier; it’s a keying pulse
from the flyback transformer. The
burst amplifier is cut off most of
the time, but this keying pulse turns
it on for a short period. The timing
is such that the stage turns on only
while color sync is being applied.
During the rest of each input wave-
form, when the color bars are being
applied, the burst amplifier is cut
off. As a result, only color sync
gets through the burst amplifier.

You've already seen the wave-
form from the video amplifier (Fig.
4A). Shown in Fig. 5A is the key-
ing waveform from the flyback. It
is large, generally 100 volts p-p or
more, sometimes up to 200, A re-
sistor and capacitor generally lower
it to about 50 volts p-p at the burst
amplifier.

The combined waveform is shown
in Fig. 5B. You can see how the
10-volt color signal modulates the
50-volt keying waveform. You can
count the burst bar and all ten color
bars strung out along the pulse.

But the burst amplifier is biased
deep into cutoff, Only the burst bar
high up on the pulse gets amplified.
That’s why the burst output wave-
form in Fig. SC is completely de-
void of bars. All you see at the out-
put of the burst amplifier is a peri-
odic burst of color sync.

A balanced transformer feeds the
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for just the price of other sweep-marker generators,
you can get a bench full of Heathkit color test gear

Stack These Up Against The Others ... a high performance
Sweep-Marker Generator, an accurate Color Bar-Pattern Generator,
a versatile VTVM and a rugged, dependable Scope ... all for only
$347.40% ... $50 /ess than the cost of other sweep-merker gener-
ators alone. At Heath, we still believe that you should be able to
get a stack of gear without spending a pile of money.

Heathkit 1G-57A Solid-State Sweep-Marker Gener-
ator ... $135.00*. 15 crystal controlled markers for color band-
pass, TV sound, IF, picture & sound carriers for channels 4 & 10,
FM IF ... new Video Sweep Modulation allows injection of
chroma-sweep directly into |F amplifiers or thru antenna terminals

. two built-in variable bias supplies ... 400 Hz modulated or
CW output of any individual marker . .. exclusive external attenuator

. stable, linear sweep signals for the five most used frequency
ranges ... complete scope matching controls . .. quick disconnect
BNC connectors ... complete with all probes, test leads & termi-
nated cables. 14 |bs. Assembled IGW-57A, 11 |bs. ... $199.00*

Heathkit 1G-28 Solid-State Color Bar-Pattern Gen-
erator ... $79.95%, Produces 12 patterns plus clear raster ...
dots, cross-hatch, vertical & horizontal bars, color bars and shading

bars in 9x9 or exclusive 3x3 display ... all solid-state using

computer-type integrated circuitry ... variable front-panel tuning

for channels 2 thru 6 . . . variable front-panel positive and negative

video output . . . front panel negative going sync output . .. built-in

gun shorting circuit with lead piercing connectors . .. switchable

crystal-controiled sound carrier. 8 Ibs. Assembled IGW-28, 8 Ibs.
. $114.95*

Heathkit IM-28 ““Service Bench’” VTVM ... $39.95*
Measures RMS DC & AC Volts from 1.5 — 1500 ... AC P-P from
4 — 4000 V ... resistance from 0.1 ohm — 1000 megohms ...
easy-to-read 6" meter... 10-turn vernier controls for zero & ohms

. single test probe for all measurements ... +1 dB 25 Hz —
1 MHz response. 7 Ibs. Assembled IMW-28, 7 Ibs. ... $59.95*
(1) The Heathkit 10-18 5" Wide-Band Scope ... $92.50*

5 MHz band-width ... five sweep ranges from 10 Hz — 500 kHz
...+ or — internal, line or external snyc ... two extra, presetable
sweep positions ... front panel 1 V P-P reference ... Z-axis input

. retrace blanking ... 0-135° phasing control ... frequency-
compensated vertical attenuation. 24 Ibs. Assembled IOW-18,
23 Ibs....$149.95*

Compare Heathkit performance and value ... you’'ll see the others just don’t stack up.

e e o By I EATHKIT _
| HEATH COMPANY, Dept. 25-4
N EW | Benton Harbor, Micm;gan 49022 EySCRIUMDEL] EAICOMOEny, =
FREE 1970 CATALOG! | = fErclosediss . Plus shipping. I
Now with more kits, more color, | Please send model (s)__ |
Fully describes these along with | [1 Please send FREE Heathkit Catalog. O Please send Credit Application.
over 300 kits for stereo/hi-fi, |
color TV, electronic organs, gui- | Name |
tar ampiifiers, amateur radio, |
marine, educatlonal, CB, home Address |
& hobby. Mail coupon or write | ) _ |
Heath Company, Benton Harbor, | City _ State Zip
Michigan 49022. *Mail order prices; F.0.B. factory. Prices & specifications subject to change without notice. TE-220 |
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(A) Scope set for TV-horizontal
sweep rate

(B) Scope sweep at nearly 2 MHz

Fig. 6 Waveforms you see if you scope
a normally functioning color osciilator.

color sync to several other stages.
Amplitude of the burst is often 100
volts p-p or more. In most chassis,
the burst output operates a DC de-
tector that controls the oscillator,
color killer and automatic chroma
control stages. There are no wave-
forms in these DC-control stages.
In some newer chassis, the burst
directly triggers a crystal that syn-
chronizes the color oscillator,
From the oscillator to the demod-
ulators, a scope is little help, The

only signal is chroma reference,
near 3.58 MHz. You can scope it
if you like. With the scope set the
same as for the other waveforms,
the trace will be like that shown in
Fig. 6A. Amplitude is anywhere
from 15 volts p-p to 40 or more.
If this waveform is missing, the os-
cillator is dead. If your scope sweep
frequency goes high enough, you
can look at individual cycles of the
signal (Fig. 6B). It’s just a sine
wave, and there’s no real trouble-
shooting to be had from it.

Scoping Past the Demodulators

Following the color demodula-
tors, the bars are no longer 3.58-
MHz RF. They are the actual sig-
nals that turn on the guns of the
picture tube,

There are three color waveforms
coming from the demodulators. At
first glance they may look alike,
but there are important variances.
Looking at them together in Fig.
7, you can probably spot the minute
differences.

The thing to notice is which bar
has the most positive amplitude. If
it’s the wrong bar, the demodula-
tors or certain adjustments are at
fault.

Fig. 7A is the red waveform, from
the R-Y demodulator. This is the
waveform that feeds the red gun,
and the third color bar is supposed
to be red. Consequently, the third
bar in the waveform should have
the greatest amplitude in the posi-
tive direction.

The blue waveform, from the B-
Y demodulator, is shown in Fig.
7B. The sixth bar in a normal
keyed-rainbow display is blue. So,
if the demodulators are working

right, the sixth bar in the B-Y
waveform should be the tallest.

The green demodulator waveform
is shown in Fig. 7C. The last (tenth)
bar is the most positive, because
the final bar in the screen display
is pure green. (The green color bar
might be almost hidden off the right
side of the picturc tube.)

Coming from tube-type demodu-
lators, the p-p amplitudes of these
waveforms might be 200 volts or
more. Green usually has the lowest
p-p voltage. Transistor or diode de-
modulators may produce less ampli-
tude, but amplifiers that follow
make up for that.

The color or color-difference am-
plifiers should amplify the wave-
forms without changing them, They
should look like Fig. 7 right up to
the picture tube. But don’t forget
abwut amplifier inversion; each stage
can flip the waveform upside down.

Trust What You Find

These waveforms are typical of
those found in many color TV
brands and models. The PHOTO-
FACT schematic for each model is
your authority on exactly what to
expect. Most manufacturers’ recent
schematics also include waveforms
to guide you,

Most important, though, is that
you get that wide-band scope out
and put it to use. Try it in sets that
are operating normally. Learn what
the waveforms look like and exactly
where they are found in each sec-
tion, Make setting up the scope sec-
ond nature,

And then trust your scope. If it
says the waveform isn’t right, track
down the trouble, It’s fast . . . and
often the only way. A

Fig. 7 Demodulated color signals still have rainbow pattern.

IST BAR

6th BAR ZERO

(A) At CRT red grid
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- 6TH BAR
Y/ MAXIMUM

3RD BAR ZERO

(B) At CRT blue grid

7TH BAR ZERO

(C) At CRT green grid
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ENCORE..."

after you have sold your customers
the best home TV towers.

That's one of the big advantages when you stock and sell Spaulding
AX Series Home TV Towers. You're offering a tower in which they’ll
not only see the quality, which is apparent, but they’ll also see the
trouble-free performance they are looking for.

The Spaulding AX Home TV Tower is designed for quick economical
installation . . . and is all-steel, galvanized and all riveted construction
with no welds to rust.

The AX 48’ Home TV Tower package only requires 2 sq. ft. of floor
space . . . the AX series packages are available in heights up to 64’
Package includes base stubs, hardware, mast and mast kit.

The Spaulding AX Series Tower is a self-supporting tower and
is extremely rigid under most erection situations. The higher
the tower goes, the greater the strength at the base. The wind
resistance at the top decreases with height. The "tapering”
effect adds to the attractiveness of the tower.

Get specifications on this complete tower package, and profit

iy in two ways-—bigger sales and greater goodwill from your

customers.

ROHN.- SPAULDING, INC.

Peoria, Illinois e Birmingham, Alabama ¢  Frankfort, Indiana

j\;]
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Now it cogis less
to owa the best
oscilloscope

you need.

The New RCA WO-505A Solid-State Oscilloscope —

The best you need is the new 5-inch RCA WO-505A, all
solid-state oscilloscope. It makes yesterday’s general-
purpose 'scopes look old-fashioned.

At just $298.501 the WO-505A offers an unmatched list of
features usually found only in more expensive, laboratory
type instruments. For example there’s the all solid-state
circuitry ... anilluminated graph screen calibrated directly
in volts, and a deep-lip bezel for exceptional clarity. The
requlated power supply minimizes trace bounce and pro-
vides excellent stability. And the camera mounting studs
offer still more evidence of the functional value built into

- 4 the new WO-505A.

— | | But you've got to see this new RCA ’scope in operation—

see the sharp, clean trace it provides—to appreciate it.

Some statistics:

- High-frequency response, usable to 8 MHz.

- High Sensitivity (.05 V p-p range).

- DC vertical amplifier; DC/AC input.

« Return trace blanking ... Trace polarity reversal switch. ..
Phase control.

+ High-frequency horizontal sweep; solid lock-in on 5 MHz,

- Preset TV V" and “H"” frequencies for instant lock-in.

+ Built-in square-wave signal for calibrating P-P voltage
measurements. )

+ Provision for connection to vertical deflection plates of

Inexpensive Quality CRT. . . .
Some statistics! For complete details, contact your
tOptional Distributor RCA Distributor.
Resale Price RCA/| Electronic Components|Harrison, N. J. 07029

Circle 15 on literature card
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MATV Background Music Unit

A unit that permits reception of
FM broadcast programs through an
unused TV channel is announced
by the Systems Division of JFD
Electronics Co.

Designed to provide a channel of
FM background music to all TV
receivers connected to a master an-
tenna system (MATV), the self-
contained solid-state unit converts
the FM signal to the VHF fre-
quency of any (6 and 13 excluded)
unused TV channel.

The MusiMix, connected between
the antenna and the MATV ampli-
fier, passes all UHF and VHF TV

frequencies as well as all FM fre-
quencies. The low-level output of
the unit prevents overload, accord-
ing to the manufacturer.

The unit also reportedly can be
adapted as a maid-call, paging sys-
tem, or for use with a phono by
adding an FM microphone.

Price of the unit is $125.

Circle 50 on literature card

Solid-State Telephone Amplifier

A solid-state, battery-powered
telephone amplifier, Model TA 100,
has been introduced by RCA Parts
and Accessories.

The completely portable device
reportedly allows “no-hands” tele-
phone conversation between indivi-
duals or groups. It is made up of
two units: the amplifier unit and
the speaker unit.

Operation is accomplished by
placing the telephone handset on
the cradle of the RCA Telephone
Amplifier, with the mouthpiece of
the handset in the “well” at the
front of the amplifier unit. The



user talks toward the mouthpiece
of the telephone, his voice is picked
up and the listener can hear him as
if he were speaking directly into
the mouthpiece, according to the
manufacturer, The voice of the
other individual comes through the
speaker unit, which is positioned by

N

the user for easy listening. The
speaker volume can be raised or
lowered by turning the volume con-
trol. After a call is completed, the
RCA TA100 reportedly shuts off
automatically when the handset of
the phone is lifted off the device
and returned to its cradle,

The telephone amplifier oper-
ates on four ordinary penlight bat-
teries, and requires no wiring or in-
stallation.

The price is $17.95.

Circle 51 on literature card

Microphone for

Cassette Recorders
A new microphone, equipped
with universal fittings and designed
as a replacement unit for portable
cassette recorders, has been an-

nounced by the Mura Corp.
The unit features a 20- to 20,-
000-Hz response, an impedance of

200 ohms and a sensitivity rating
of 78 dB. An on/off switch is also
included.

The Piezo DX-133 microphone
sells for $3.75.

Circle 52 on literature card

Cassette Adapter
The C/8 Coordinator, designed
to adapt tape cassette machines to
8-track stereo cartridge units for
better sound reproduction, has been

Now it cosis less
to owa the best

YOM you need.

P, i pipnsipicy’ g

The New RCA WV-510A Solid-State Master VoltOhmyst®

s = —
Master VoltOhmyst <%

I’T:‘I'—T—J['
AN/

tOptional Distributor
Resale Price

The best you need is the new solid-state RCA WV-510A
Master VoltOhmyst®. The most functional VOM we’'ve ever
produced, the 510A has all the features you’ll ever need no
matter what your requirements may be.

And we've added some extra features you won't find in
any competitive VOM, at any price ... features designed to
make your work easier, help you get the job done faster.

For example: The RCA WV-510A operates from batteries
or AC. Remove the detachable AC line cord while you're
taking a measurement and the batteries take over immedi-
ately without a fljicker of the pointer. And you’ll get maximum
life from the batteries because they’re always on trickle
charge during AC operation. Stability? Switch from range to
range and watch a whole series of measurements without
constantly having to zero-adjust the meter.

Some statistics:
Current:

0.01 milliampere to 1.5 amperes in 8 ranges.
Resistance:

0.02 ohm to 1000 megohms in 7 ranges.

DC Volts:
0.01 volt to 500 volts in 8 ranges.
AC Volts:

0.2to 1500 rms AC volts in 7 ranges plus peak-to-peak

voltages of complex waveforms.

21 megohm resistance on all DC ranges.
And it's only $128.7 complete with DC/AC ohms probe
and flexible shielded input cable with BNC connector,
and removable AC line cord.
Some statistics! For complete details, contact your local
RCA Distributor.

RCA|Electronic Components|Harrison, N. J. 07029
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Clip
the
coupons!

Present one or more to your participating RCA Test Equipment
Distributor for big discounts on these four instruments during
RCA’s big Spring Coupon Carnival. (Only one coupon will be
accepted per instrument.) Do it today. Offer good only between
February 15th and April 30th, 1970.

mmumummmm- Iw&ummu---w

s Toward Purchase l I s Toward Purchase ‘

of RCA WT-501A of RCA WT-509A l
Picture Tube Tester

Transistor Tester

Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void
where prohibited, taxed, or restricted.
Cash value 1/20¢. Offer expires

| April 30, 1970.

Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void
where prohibited, taxed, or restricted.
Cash value 1/20¢. Offer expires

April 30, 1970.

| ¢ 2 8 F % 8 3 3} §} § 3§ ;B 3}
xR 0 3 3 B 0 B B 0
T T FNGYOUTTCRETYTINOTNOGLE

l s Toward Purchase
ﬁ of RCA WV-98C
] Senior VoltOhmyst

(5%

Toward Purchase !
20 00 of RCAWR-99A

Crystal Calibrated

Marker Generator ﬁ

I3

il

. Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void

l where prohibited, taxed, or restricted.
Cash value 1/20¢. Offer expires Cash value 1/20¢. Offer expires

B April 30, 1970. April 30, 1970.

Mr. Distributor, please refer to RCA
1970 Carnival announcement. Void
where prohibited, taxed, or restricted.

Look to RCA for instruments to test/measure/view/monitor/generate
RCA Electronic Components, Harrison, N. J. 07029

Circle 17 on literature card
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introduced by the Weltron Com-
pany.

The unit reportedly enables own-
ers of cassette machines to attach
them to any audio equipment which

has an earphone jack, such as ra-
dios, television, phonographs, etc.,
allowing greater fidelity.

The Weltron C/8 Coordinator is
list priced at $9.95.

Circle 53 on literature card

Music Loudspeaker
A new 18-in., 250-watt electronic
musical instrument loudspeaker has
been introduced by Jensen Manu-
facturing Division of The Muter Co.
The Model SMI 285 features a
1214-lb. magnetic structure, using

a 33 -1b. DP-Alnico-5 magnet and
a precision-wound 4-in. voice coil
fabricated on a special highpower
bobbin, according to Jensen. Solid,
low bass notes reportedly are
achieved with a laminated, rein-
forced, flexible edge suspension, and
the rugged cast construction of the
housing maintains precision line-up
and protects against damage from
rough handling.
The price is $262.00.

Circle 54 on literature card

Audio Transformers
Four new audio transformers, de-
signed for use in intercom speaker
systems, have been introduced by
Essex International, Inc., Controls



Division, Stancor Products.

Stancor transformer Models A-
8076 through A-8079 are designed
for 70.7-volt line-to-voice coil us-
age. Each transformer has 4/8/16
ohms of secondary impedance and
four primary impedance ratings.
The power rating ranges from 2.5
watts to 50 watts.

The four transformers rcportedly
feature low distortion, low noise

k.
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and excellent frequency responsc.
Eight-in., leads arc available, with
quick-connect lugs.

The prices range from $5.90 to
$8.00 each in quantities of 1 to 9.
Circle 55 on literature card
Lightweight Speaker

A lightweight plastic loudspeaker,
designated the Poly-Sonic, has been
made available by Magitran, a di-
vision of ERA Acoustics,

According to ERA, the speaker
can be connected easily to a hi-fi
set or radio, and can be used in a
standing position, mounted or hung.

/d

The molded plastic baffle on the
unit reportedly has punch-out screw
holes to simplify edge-mounting or
hanging. Mounting hardware, stand
and 8 ft. of clear audio wire come
with the speaker,

The Poly-Sonic measures 1334
in. X 16% in. X 2 in., weighs less
than 4 lbs., and has an input im-
pedance of 8 ohms. The price is
$19.95. A

Circle 56 on literature card

important SAMS Books

NEW 13TH EDITION OF THE INVALUABLE
SAMS TUBE SUBSTITUTION HANDBOOK

The most complete and updated direct tube substitution-
guide available. Lists over 12,000 direct substitutions for all
types of receiving, picture tube, miniature, industrial, and
communications types. Includes substitutions for foreign
tubes. Handy, quick reference format for easy use. Instruc-
tions tell you when and how to make proper substitutions,

often resulting in better performance.

Order 20769. Twin-Pak (regular size for bench use; p(;czkgf
........... .25

size for caddy) both foronly. ... . .. ... .

Order 20768. Shop edition, only... ... ..

Color-TV Waveform Analysis

by ROBERT G. MIDDLETON. This book pro-
vides both the theoretical and the practi-
cal knowledge of waveform analysis essen-
tial for profitable and efficient color-TV
servicing. It begins with the rf and i-f
sections, and proceeds through the video-
amplifier, bandpass-amplifier, color-sync,
color-demodulator, and matrix circuits.
Also includes a full discussion of vector-
grams, and coverage of keyed-clamp dc-
restorer circuits found in the newest color-
TV receivers. An invaluable.servicing aid.
Order 20763, only..... ... .. ... $3.50

ABC’s of Thermistors

by RUFUs P. TURNER. Explains in detail
this simple, but extremely useful solid-
state device with which many technicians
are unfamiliar. Discusses thermistor fun-
damentals, instrument applications, con-
trol and alarm applications, amplifier and
oscillator applications, thermistors in com-
munications, and supplementary circuits.
Proviaes a valuable understanding of ther-
mistor basics and their practical use.

Order 20765, only...... . .. .. . $2.95

101 Questions & Answers About
Hi-Fi and Stereo

by LEO G. SANDS and FRED SHUNAMAN. A
practical and useful reference book ex-
plaining the essential facts about hi-fi and
stereo, with important help on trouble-
shooting and maintenance. The six scc-
tions of the book cover: high-fidelity sys-
tems; amplifiers; tuners; record and tape
players; maintenance and troubleshooting
procedures. A valuable reference source.

Color-TV Trouble Clues, Vol. 3

by HOWARD W. SAMS EDITORIAL STAFF.
This valuable book helps to eliminate the
time-wasting false starts and inconclusive
tests many technicians experience in diag-
nosing color-TV troubles. Tells how to get
right to the heart of the problem, how to
make positive checks, how to use meaning-
ful clues for quick trouble-shooting. Sup-
plements the popular earlier volumes in
the series, but contains all-new material,
especially on late-model color chassis.
Order 20762, 0nly. .. .. .......... $3.50

ABC’s of Voltage-Dependent
Resistors

by RUFUS P. TURNER. The Voltage-De-
pendent Resistor (VDR) is relatively un-
known, even to experienced technicians,
so that its advantages-have gone largely
unrecognized and unused. This book ex-
plains in simple language the principles of
VDR’s, and describes the many types
available, and how they are used in a vari-
ety of applications. Apart from these par-
ticular applications, others will undoubt-
edly suggest themselves to the alert circuit
designer. Order 20771, only... ... $2.95

SWL Antenna Construction Projects

by EDWARD M. NOLL. Provides detailed
information on how to construct 35 differ-
ent antennas for improved short-wave re-
ception. Explains basic antenna principles
and then presents the construction projects
which fall into six basic classes of design.
This practical book helps the short-wave

fan select and construct the antenna best-
suited to his requirements.

Order 20753, only .. . ... . $3.50 Order 20766, 0nly........... ... . $2.95
———————— HOWARD W.SAMS & €O.,INC.- — — — — — — — -
Ord_er from your Electronics Parts Distributor, or |
R g e Do Qas |
Send books checked at right. $ enclosed. [ 20768 [] 20762 {
[J Send FREE 1970 Sams Book Catalog |
!:Jirpﬁm [J 2763 [J 20771 |
Address 20765 (] 20766 |
City State Zip _jl
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Dale’s service bench

Scarch tuners have been around
a long time, But 1 guess not long
enough. Letters 1 get suggest that,
although the signal secker is well
known, it isn’t always well under-
stood.

Originally, search tuning was lim-
ited to AM car radios, Now it’s
available in Delco AM/FM auto
receivers. There’s also a German-
built multiband car radio that’s ¢n-
joying some popularity in the U.S.
It’s the Becker, and it includes a
search tuner,

Though they are quite different
in most ways, thesc two scts have
signal-sccker circuits and mecha-
nisms that are similar, After all,
how many ways are there to get an
auto radio to tune across its dial
automatically, stopping when it hap-
pens upon a station strong cnough
to listen to?

The Action’s in the Relay

You should understand what goes
on inside the tuners of these radios.
First, let’s take a look at the mech-
anical operation.

The tuner scans by spring-power.
The dial-and-tuning assembly is
spring-loaded when it’s at the left,
or low-frequency, end of its travel.
From that position, the dial moves
across to the right. At the same
time, the tuning cores are pulled
out of their coils, moving the tun-
ing upward in frequency. The spzed
at which the spring pulls the assem-
bly depends on a gear wheel and
a spinning centrifugal governor.

When it gets all the way to the
right end, the mechanism hits a
switch. That activates a heavy, pow-
erful solenoid that pulls the mecha-
nism back to the left end, stretching
the drive spring. Then the assembly
scans across again.

A search relay starts this scan-
ning. It could then repeat indefi-
nitely. But something happens to
stop it. The coils tune in a strong
station. Special transistor stages
cause the relay to open. A latch bar
on the relay catches the toothed gear
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by Allan Dale

wheel on the speed governor. Tt
stops the tuner on-station.

To get another station, you touch
a starting switch (such as the “won-
der bar” of Delco). The relay closes
and its latch is pulled away from
the governor, The spring moves the
tuner mechanism along until an-
other station makes the relay drop
out again, and the latch once more
catches the gear wheel.

So, the scarch relay is the key
component. When it’s energized or
pulled in, the tuner scans or
searches. When it’s de-cnergized, the
tuner stops. Opcrating that relay is
the job of the clectronic stages in
the search-tuning system.

An Electronic Signal-Stopper
Circuits and stages that sense a
station and shut off the search arc
diagramed in Fig. 1. They're re-
drawn from the schematic of a Del-
co AM/FM Wonder Bar receiver.
The search sequence begins when
you momentarily push switch S1 (a
bar on the front of the receiver).
The switch grounds one end of the
coil of search relay K1; the other
end is already connected to the 14-
volt battery supply. The relay ener-
gizes and opens two sets of con-
tacts and closes a third. These con-
tacts start a lot of things happening:
1) They apply voltage to a reg-
ulated source—R21 and zener
diode D13. This, in turn, supplies
power to the transistors.
2) The 14 volts is connected to
one end of solenoid K2.
3) Mute diode D11 becomes for-
ward biased, and couples a high
positive voltage to the audio pre-
driver (not shown).
4) A disabling short is removed
from a sensitivity network con-
sisting of S3, C12, R17 and R18.
5) The time constant of the AGC
line is made longer by removing
a short across R20, putting that
resistor into the AGC circuit.
Now examine these operations.
Energizing the 8.4-volt regulated

AM and FM Signal

source puts positive voltages on the
basc and collector of Q2, the relay
amplifier. 1t’s forward biased. Cur-
rent goes high, making a large posi-
tive voltage at the cmitter, across
R14. This forward-biases Q3. Cur-
rent through Q3 must flow in the
coil of relay K1. This keeps the re-
lay encrgized, cven after the start
bar is released.

The 8.4-volt source also powers
the trigger amplifier, so it is
“armed” and ready when a station
is received,

A ratchet bar on the K1 armature
disengages from the spring-driven
gear wheel when K1 pulls in. This
lets the search mechanism start
scanning.

Mecanwhile, the voltage going
through mute diode D11 reverse-
biases the first audio transistor. This
blocks audio and keeps the radio
silent while the tuner is seeking a
signal,

The sensitivity circuit affects the
gain of a stage up front. (It's an RF
amplifier for AM and an IF ampli-
ficr for FM.) Switch S3 is shown
in the least sensitive position. The
network reduces the gain of the
receiver so that only a strong local
station can produce enough signal
to stop the tuner.

If the switch were in the Distant
position, the stage which the sensi-
tivity circuit affects would operate
normally. The tuner would then stop
scarching at practically every sta-
tion whose signal is sufficiently
strong to hear above the noise level.

Ending the Search

The start button has been pushed
and the tuner mechanism is scan-
ning. If it reaches the right end
before a station stops it, the mech-
anism pushes limit switch S2, in
series with the solenoid coil. There
is already 14 volts at the other end
of K2. When the switch closes, the
solenoid operates, pulling the whole
mechanism back over to the left
end. Another part of the mechanism



Seekers

then opens S2. The tuner is free to
scan from left to right again.

So how can a station stop the
secking? Take an AM signal for
the first example.

The front end of the receiver
acts the same as it would if you
tuned across the dial by hand. Mut-
ing keeps you from hearing any-

Part 1

thing. At some point, the tuner en-
counters a station signal that is
strong enough (remember the sensi-
tivity network) to reach the last FM
IF amplificr. A connection from that
stage feeds the signal to capacitors
Cl and C3. Through CI it is ap-
plied across coil T1, which is tuned
by a capacitor and by varicap diode

e

FROM AM»——4
DETECTOR 0
TRANSFORMER ~
SECONDARY

S6pf

>
<2150!(

50X i;cK

D8. T1 peaks the input circuit at
10.7 MHz. Then the signal is cou-
pled by C2 to the base of trigger
amplifier Q1.

Q1 ordinarily has a slight for-
ward bias developed by resistors R8,
R9 and R10. The sudden rise in
signal strength as the tuner encoun-
ters a station drives the base of QI

FOOT SWITCH
o

SENSITIVITY SWITCH

1l
A

SEARCH
RELAY
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n AND AUDIO RESET =
2 Pl PREDRIVER | SOLENOID
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+ [+]
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Reg — = =
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Fig. 1 Simplified diagram of signal-seeker portion of a Delco AM/FM Wonder Bar auto radio. The relay control stage holds
the search relay energized until a station turns on the trigger amplifier and stops the other stages from conducting.
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positive. The transistor suddenly
conducts heavily, causing a sharp
drop in collector voltage.

This wide negative-going pulse
developed at the collector of Q1 is
coupled by C10 to the base of the
relay amplifier, Q2. It cuts off tran-
sistor Q2. The resulting absence of
voltage across R14 cuts off Q3,
and the scarch relay opens.

The ratchet bar on the relay arm-
aturc caiches the toothed governor
gear, and stops the tuner. Muting
voltage s removed when the relay
opens, and the sensitivity circuit is
disabled so that you can hear the
station normally.

STATION CENTER —

(A)

TRIGGER
POINT

VOLTAGE —

TRIGGER LEVEL

FREQUENCY —

(B)

TRIGGER PQINT

TRIGGER LEVEL

\
STRONGER—\  / /
signaL N7 A
©

Fig. 2 Graph of rise and fall of DC
voliage at base of trigger transis-
tor as tuner scans through station
signal. (A} Main signal. (B) Signal
for gain control. (C) Resuitant trig-
ger voltage.
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Smoothing Out Accuracy

Getting the tuner to stop accur-
ately can be a problem in some
cases. AM stations have sidebands
that can falsely trigger the relay and
control amplifiers into stopping the
search, FM stations create sideband
pairs that can have considerable
energy. In either case, if the side-
band triggers the stop, the tuner
ends up mistuned,

A gain-control system in the
trigger stage overcomes this prob-
lem. It reverses the normal reaction
of the trigger amplifier to the outer
edges of the station signal.

Fig. 2A is a graph of the DC
voltage dcveloped in the base cir-
cuit of trigger amplifier Q1 as the
tuner scans,

The tuner approaches the station
signal from below the frequency.
Think of it in slow motion. As the
tuncr gets close, some of the side-
band energy starts developing a pos-
itive voltage across the base-emitter
junction of Q1 (Fig. 1). At first
it's only a little, But, as the tuncr
gets closer to the exact center of the
station signal, more and more signal
strength builds the voltage higher.
If nothing stops the tuner, it scans
on through the station signal, and
DC voltage drops away as the signal
does.

Of course, this isn’t happening in
slow motion. The rise in voltage
actually occurs during a small part
of a second, because the tuner is
moving. To the transistor, the volt-
age appears as a positive pulse, In
the collector circuit, it becomes a
negative pulse,

Meanwhile, C3 feeds the same
signal to diode D10, in the input
circuit of Ql. The diode rectifies
the signal, developing a negative
DC voltage across R1. This nega-
tive voltage is proportionate to sig-
na] strength. It is applied through
R3 to the base of Ql.

Fig. 2B is a graph of this volt-
age. As you can see, it is almost
opposite to the voltage shown in
Fig. 2A. The chief difference is the
curve’s broadness (T1 sharpens the
curve in Fig. 2A).

Both voltages affect Q1. Fig. 2C
is the resultant curve. If you com-
pare C with A, it's easy to see why
this gain-control system lets QI
trigger only near station center. A
stronger or weaker station signal
has little effect on how far from

center frequency triggering takes
place. The resultant curve (in Fig.
2C) merely steepens when the sig-
nal gets stronger (the dashed lines)
and becomes shallower with weaker
signals, The width of the center
pulse stays about the same.

The trigger point on the curve
is slightly before the station peak.
That allows the fraction of a second
it takes for the relay to drop out
and the ratchet bar to catch the
gear wheel. Any backlash in the
mechanism is accounted for, and
the station tunes in right on the
nose.

Seeking an AM Station

The main AM signal comes from
the sccondary of the AM detector
transformer, but before detection, It
reaches the base of Q1 through C5
and L1 (Fig. 1).

The signal that develops the op-
position DC voltage for gain con-
trol comes from the collector of the
last AM IF stage. Its peak is
broader, just as with the FM gain-
control signal,

Diode D9 and resistor R2 do the
gain-control job for AM signals.
The opposing DC voltage is applied
through R3.

The result is the same as in Fig.
2. The transistor is triggered into
conduction only near the station
center frequency (the carrier for
AM). The output of Q1 is a nega-
tive-going pulse shaped the same as
that part of curve 2C above the
trigger-level line. It cuts off Q2
and Q3 the same as for FM.

A station strong enough to get
through the AM RF stage (whose
gain depends on the sensitivity set-
ting) turns on Q1. The broad pulse
of negative voltage on the collec-
tor of Q1 cuts off the relay ampli-
fier which, in turn, cuts off the re-
lay-control transistor. The relay
drops out, blocks the gear wheel,
and stops the tuner on station.

Other Brands Are Similar

The Delco isn’t the only signal-
seeking radio, as I already men-
tioned. The Becker, for example,
has circuits that work much the
same, But German schematics, even
when translated, aren’t always easy
for U.S. technicians to follow.

The signal seeker of a Becker
model “Mexico RT” has been re-
drawn in Fig. 3. The original part
numbers are used, so you also can
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work from a Becker schematic.

The start switch, S5, grounds the
cold end of search relay Rel-1. Four
sets of contacts pull in (up) toward
the relay.

The 8.5-volt regulated line is con-
nected to the collector supply net-
works of transistors T40! and
T402. They, in turn, switch on tran-
sistor T403, which holds relay Rel-1
energized.

The second set of relay contacts
apply a ground to certain audio
stages, for muting,

The third set does two things.
When the middle leaf moves away
from its normally closed contact,

SEEKER PREAMP

330Q

it breaks a connection that forms
the ground rcturn for an IF stage.
The leaf then closes with the top
contact, applying the ground
through two limit-switch contacts to
one cnd of a sensitivity nctwork
comprised of R6, R214, R215 and
R216.

Exactly which sensitivity resistors
arc between the IF stage and ground
depends on the sctting of Local-Dis-
tant switch S4, and on the sctting
of the radio’s bandswitch. Which-
ever resistors aren’t jumpered out
lower the IF gain during scarch.
Thus, weak stations can’t stop the
tuner,

™M
IF SIGNAL

AM
IF SIGNAL

4.7K

The search mechanism is spring
driven, like the Delco. When it
reaches the right end, the mecha-
nism nudges the limit switch. The
search relay already has a ground
conncction applied to the center
pole of the switch. The switch now
grounds the “cold” end of the re-
set solenoid coil.

The solenoid pulls the mecha-
nism back over to the left, reload-
ing the spring that drives it. This
also flips back the limit switch. It
re-establishes the ground on the sen-
sitivity resistor network. The tuner
begins its hunt for stations again.

Sooner or later, a station is strong

Fig. 3 Simplified partial sche-
matic of German-built Becker
AM/FM/Shortwave auto re-
ceiver, which has search tuner.
Operation, both mechanically
and electronically, is little dif-
ferent from that of U.S.-buiit
signal seeker units,

30

ELECTRONIC SERVICING/April, 1970

10 FOOT
TRIGGER AMP RELAY AMP RELAY CONTROL ~ SWITCH
1
1
i START
! SWITCH
s
A Q0 01
2.2meg £

150Q

i3

SEARCH
RELAY
REL-

L&
<

8.5V Reg

umr 8 ] 8.5V
SWITCH Reg
) T e
SOLEROTD - 1Diz;
1
o N
- 200 2. 21K 3.9K
I DISTANT E—< s
12v = —£ H
LOCAL
\_———s TeiRs 10
10 DETECTORS
PART OF
BANDSWITCH



enough to get through the desensi-
tized IF stage. Whether AM, short-
wave or FM, it is applied to a
seeker preamplifier, transistor T305.
One of the collector transformers
couples the signal to diode Di310.
The signal is rectified, developing
a DC voltage across R350. The
positive “end” of that voltage is
applied through R406 to trigger
amplifier T401.

The voltage developed by Di310
isn’t really simple DC. As the tuner
scans, this DC has the same rise-
and-fall characteristic you saw in
Fig. 2A. It appears across R350
as a fairly sharp positive pulse.
Since T401 is an NPN transistor,
this pulse at its base turns it on,

Conduction of T401 makes a
similar pulse—only negative-going
—at the collector. This is applied
to the base of T402, cutting off this
transistor. And this, in turn, cuts
off T403.

The search relay drops out. It
stops the mechanism, through a
ratchet bar that engages the speed-
governor gear. The relay contacts
also unmute the audio, restore the
IF stages to full sensitivity, and re-
move power from T401 and T402.
The station is tuned in and audible,
until you push the start switch again.

Diode Di309 is the gain-control
diode. Capacitor C344 feeds it a
sample of the incoming signal. Di-
309 rectifies the signal, but the DC
voltage is applied to R350 in op-
posite polarity from the DC voltage
of Di310. The graph in Fig. 2C
shows the result.

The amplitude of the opposing
voltage is controlled by a bias net-
work, R342 R343, R345, R347
and R349. This is a divider between
ground and 8.5 volts regulated. An
adjustment, P302, determines how
much of the opposing DC voltage
is applied to R350.

Hunting Trouble

In the next issue I’ll tell you how
to troubleshoot signal seekers. Now
that you have a good idea how they
work, troubleshooting and repairs
won’t be difficult.

Signal seekers are partly mechan-
ical, partly electronic. I'll explain
how you can separate the two func-
tions to make troubleshooting eas-
ier. And I'll include some hints that
can take you directly to the fault
in the least amount of time, A
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SIMPLE

VOM

TESTS

by Robert G. Middleton

Basic solid-state and signal-trac-
ing tests using the VOM are dis-
cussed in this article. The individual
topics include out-of-circuit and in-
circuit tests for junction transistors,
test of unijunction transistors and
tests of zener and tunnel diodes.
Nine fundamental signal-tracing
procedures in b-w and color TV
also are described.

Out-of-Circuit Tests of
Junction Transistors
Junction transistors used in con-
sumer electronic equipment have
three leads, and are categorized into
PNP and NPN types. If there is
doubt about which is the base, emit-
ter or collector lead, use the ohm-
meter section of the VOM to check
the front-to-back resistance ratios,
taking two leads at a time. The
RX1000 range of the VOM is suit-
able for this test. If the transistor
is not defective, one pair of the
transistor leads will have a high re-
sistance in both directions (high re-
sistance using either polarity of the
ohmmeter test leads). This pair is
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the collector and emitter. The re-
maining terminal is the base lead,

Next, compare the resistances
from the base to each of the other
terminals to identify exactly which
are the emitter a d coll:ctor leads.
If the transistor is not defective, the
emitter-to-base resistance will be
higher than the collector-to-base re-
sistance (comparing either forward
resistances or back resistances).
During this same test, you can de-
termine whether the transistor is a
PNP or NPN type. If low forward
resistance is observed when the pos-
itive lead of the ohmmeter is con-
nected to the emitter terminal the
transistor is a PNP type; otherwise,
it is an NPN type. These relations
are depicted in Fig. 1. Shorted or
open junctions are recognized im-
mediately during this test; however,
since ohmmeter battery voltages
vary considerably, evaluation of sus-
piciously low front-to-back ratios
are made best by comparison with
a known good transistor of the same
type.

A useful merit test of a transistor
can be made as shown in Fig. 2.
The ohmmeter leads are connected
between collector and emitter, so

WS ameticantadiehistornv.com.

that the collector junction is reverse-
biased (negative lead to collector of
PNP transistor). Normally, a high
back resistance is indicated. Next,
short-circuit the base lead to the
emitter lead; the back resistance
reading will now increase a number
of times proportionate to the ap-
proximate beta value of the transis-
tor. A small or no increase in back
resistance denotes a defective tran-
sistor, The same general ohmmeter
tests that apply to low-power tran-
sistors also apply to power transis-
tors, except that a substantial front-
to-back resistance ratio between col-
lector and emitter will be indicated
for the power type, as shown in
Fig. 3. Again, because of variation
in ohmmeter design, evaluation of
front-to-back ratios for power tran-
sistors should be made by compari-
son with a known good transistor
of the same type.

In-Circuit Tests of
Junction Transistors

Since transistors usually are sol-
dered into their circuits, it is a con-
siderable time-saver to know how
to make in-circuit tests. A turn-on
test can always be made; however,
a control-action (turn-off) test can-
not be made in some types of cir-
cuits. A turn-on test is less conclu-
sive than a turn-off test.

Fig. 4 shows how to make a turn-
on test. A small amount of the col-
lector voltage is bled into the base
circuit. A voltmeter is connected
between the collector and emitter
terminals. If the voltmeter reading
decreases when the 10K resistor is
bridged between the collector and
base terminals, the transistor is re-
sponding to the turn-on test. If
there is no response, the transistor
is defective.

When making DC tests, regard
coils as short-circuits and capacitors
as open circuits. Only the transis-
tors, resistors and voltage sources
are taken into account. Thus, the
circuit in Fig. 5 has been stripped
to its DC essentials.

A control-action (turn-off) test is
illustrated in Fig. 5. When the base
is short-circuited to the emitter, the
voltmeter should read virtually zero
because the collector current nor-



mally is cut off when the base and
emitter are at the same potential.

Only a limited control-action
(turn-on) test can be made on the
circuit in Fig. 6 because of Rs . A
voltmeter is connected dcross R,
and Re is bridged with another 75K
resistor, If the voltmeter reading
doubles approximately, the transis-
tor passes this limited control-action
test.

When testing power-type transis-
tors, a turn-off test is always safe.
On the other hand, a turn-on test
should be made with care, to avoid
applying excessive forward bias to
the base and burning out the tran-
sistor. The voltmeter normally will
not indicate zero collector current
during the turn-off test of a power
transistor, although the current will
be rather small. That is, the leak-
age current of a power transistor
normally is several times greater
than that of a small transistor.

VOM Test of a
Unijunction, Transistor

The test circuit in Fig. 7 is used
to test a unijunction transistor
(UJT) with a VOM. The VOM is
set to a low-current range, such as
0-50 pa, and the potentiometer set-
ting is slowly increased until the
UJT is triggered on. Normally, be-
cause of circuit oscillation, the
pointer will jump part way up the
scale and vibrate; if not, the UJT
is defective.

VOM Test of a Zener Diode

A zener diode can be tested us-
ing the circuit shown in Fig. 8. A
pair of VOM’s is convenient for
simultaneously measuring the voit-
age and current values. The power
supply must provide sufficient volt-
age to check the zener point, plus
the resistive losses. For example,
use a 12-volt power supply with
an 8-volt zener diode. The current
reading must not be allowed to ex-
ceed the maximum-current rating of
the zener. Set the SK potentiometer
to minimum, turn the power on, and
slowly advance the potentiometer
setting. When the milliammeter
reading suddenly starts to increase,
the voltmeter reading should remain
practically constant, Failure to re-
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Fig. 1 Comparative
ohmmeter readings
for low-power PNP
and NPN tran-
sistors.

Fig. 2 OChmmeter
merit test of a
transistor. Reading
should increase
when base is
shorted to emitter.

Fig. 3 Comparative
ohmmeter readings
for high-power PNP
and NPN tran-
sistors.
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spond in this manner indicates that
the zener diode is defective,

VOM Test of a Tunnel Diode

A tunnel diode can be tested with
a VOM using the circuit shown in
Fig. 9. Operate the VOM on its
lowest DC voltage range, and slowly
advance the output from the power
supply. At first, the voltmeter should
read a very small value. However,
when a critical power supply output
voltage is reached, the tunnel diode
should suddenly switch, and the
voltmeter, in turn, should jump to a
typical reading of 0.5 volt. (The
output of the power supply might be
200 volts at the diode switch-over
point.) As the applied voltage is re-
duced, the voltmeter reading should
drop slightly until a critical value
of applied voltage is reached, at
which time the voltmeter reading
should drop suddenly to a very low
value. The tunne]l diode will appear
to be defective if the power-supply
voltage is applied with the incor-
rect polarity.

Signal-Tracing Tests in
TV Receivers

Pinpointing Open Screen or
Cathode Capacitors

Comparatively high-frequency
AC voltages can be checked with a
VOM using the signal-tracing probe
shown in Fig. 10. The probe out-
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Fig. 6 Limited control-action test can be made. Voltmeter reading should
doubte when RB is bridged with another 75K resistor.
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Fig. 8 Checking a zener diode. Voltage should level off and current increase
when 5K potentiemeter is increased after zener action has been attained.
A) Test setup. B) Zener voltage depends on concentration of doping.
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put is indicated by the DC voltage
function of the VOM. When a
screen or cathode capacitor opens,
the AC voltage across the capacitor
rises considerably. For example,
when the screen capacitor in a typ-
ical flyback circuit opens, the meter
reading increases about 10 times.

The same general reaction applies
to cathode bypass capacitors in typ-
ical receivers,

Checking the Local Oscillator

To check for a dead local oscil-
lator in a tuner, lift the tube shield
as illustrated in Fig. 11 and apply
the signal-tracing probe between the
tube shield and chassis ground. An
active oscillator will provide a meter
reading of approximately 0.5 volt.
Remember, a 100,000 ohms-per-
volt VOM will give a higher volt-
age reading than a 20,000 ohms-
per-volt instrument.

Tracing the IF Signal

Because the level of an IF signal
is comparatively low, use a probe
amplifier, such as that shown in Fig.
12, and operate the VOM on a low-
current range, such as 0-50 wa. It
sometimes is helpful to select a
transistor that produces minimum
no-signal zero offset (minimum
leakage current), The probe ampli-
fier increases the sensitivity of re-
sponse more than 10 times, making
it practical to trace IF signals and
to check for open bypass capacitors
in the IF section. An IF signal must
be present.

Tracing the Video Signal

The signal-tracing probe is used
without a probe amplifier to signal-
trace the video-amplifier section.
The normal readings are about 0.5
volt at the picture-detector output,
and about 25 volts at the video-
amplifier output. Of course, a TV
station signal or generator signal
must be applied to the receiver.

Tracing the Intercarrier Sound Signal

The intercarrier sound signal can
be traced with the signal-tracing
probe in the same manner as the
video signal. A TV station signal
is required, or an intercarrier sound
signal from a generator. Tests in this
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spend less time

selling
more
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RCA’s new “Tower of Power” merchandiser does
almost everything for you but make change. It holds
over 10 dozen batteries—in just 10 inches of counter
space!

Its gravity-feed means automatic stock rotation. It
rotates at the touch of a finger (great for impulse
sales). It tells your salesmen what they need to know
—battery data and prices. And it has individual chan-
nels for each of the popular sizes, 9-Volt, “D", “C”,
and “AA” cells.

Another great feature. If you're concerned about
pilferage, the “Tower of Power” can be setup so only

your sales clerks can remove the batteries!

Designad to display any or all of the top 10 types
that cover 9-out-of-10 customer needs...Zinc Car-
bon, Alkaline, or Mercury.

Think round, think today. Get the “Tower of Power”
and you’ll sell more batteries without even trying.
Contact your RCA Battery Distributor for complete
details or write RCA Electronic Components, Com-
mercial Engineering, Section C93N, Harrison, N. J.

RGN
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Fig. 9 Testing
tunnel diode for
switching action.

TUNNEL 7N\
1y /
VARIABLE © T4
POWER DIODE VOM
SUPPLY: » &
T 20K o 9
L % T
- ——{t AN
.05 15K K‘J
PROBETIP IN34A

_—y
=

" TO METER

Fig. 10 Half-wave signal-tracing probe for VOM. Use a low voltage range

on the meter.

NPN
2N333

+ OUTPUT LEAD

SIGNAL
TRACING
PROBE

PROBE

471Q

Fig. 11 Checking
local-oscillator
operation.

VoM

CABLE

6V
ﬂ.HlMliL

Fig. 12 Transistor probe amplifier. Use a low DC current scale on the meter.
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section usually are used to show
only the presence or absence of
signal.

Tracing the Sync Signals

Signals in the horizontal- and ver-
tical-sync sections can be traced us-
ing the signal-tracing probe. It is
necessary to tune in a TV station,
or to apply a pattern-generator sig-
nal to the receiver. Tests in the sync
sections also are used to determine
only the presence or absence of spe-
cific signals.

Checking the Vertical-Output
Drive Yoltage

To check the vertical-output drive
voltage, apply the signal-tracing
probe between the grid of the ver-
tical-output tube and chassis ground.
In a typical receiver, the meter
should indicate 4 volts during nor-
mal operation of the receiver,

Checking the Horizontal-Output
Drive Yoltage

To check the horizontal-output
drive voltage, pull the horizontal-
output tube (transformer-typc re-
ceivers only). Apply the signal-trac-
ing probe between the grid terminal
of the socket and chassis ground.
In a typical receiver, the meter
should indicate 20 volts.

Tracing the Audio Sound Signal

The “output” function of a VOM
is most useful for tracing the audio
sound signal. A signal-tracing probe
is not used in this application. Of
course, an audio tone must be pres-
ent, provided either by a suitable
generator or by a TV station signal.

Summary

It has been pointed out in this
article that a VOM has many more
uses than merely direct measure-
ments of voltage and resistance val-
ues. This basic instrument is a diag-
nostic aid, both in analysis of solid-
state control devices, and in localiz-
ing defective circuits.

Practical work is facilitated by
use of VOM’s that have diode-pro-
tected meter movements, because
the technician does not have to be
continuously on guard against pos-
sible meter damage. A
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This Supplement has been designed to provide vou with ?m
latest up-to-date information on new tubes. The format
allows maximum use during a house call or at the bench.

owiar

TUBE

LU

" REMOVE THIS
SUPPLEMENT FROM

Electronic
servicing

and put it in
the back of your

TUBE
SUBSTITUTION
HANDBOOK

direct substitutes

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

iasing diagrams

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

ypical characeristics

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

Basy 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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Employee
Ahoter

the kind that took the lives of
nearly 25,000 trained workers last

year.
Whose business is it? Business’
business. For humanitarian reasons,

certainly. But aside from the waste
- of human life, off-the-job traffic
civss deaths last year cost American

industry about $1'%2 billion in time, training and production.
Progressive companies like Coca-Cola, Dow Chemical, Continen-
tal Can...and hundreds of others...are doing something to reduce
this loss of trained personnel. They are sponsoring the National
Safety Council’s Defensive Driving Course for their employees.
What about you? ' :
By setting up a Defensive

Special Projects—2ublic Information
National Safety Ccuncil

425 North Michigan Avenue
Chicago, lllinois 61611

Please mal me full details on the Defensive Driving
Program.

Driving Course in your com-
pany, the lives you save may
be your own employees’.

Name
Title___
Firm Name

Street

—— e o S e S — T— o P S

Published to save lives

in cooperation with

The Advertising Council

and the National Safety Council.
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HUI] Symptoms and cures compiled from field reports

of recurring troubles

Chassis—Philco 19QT87
PHOTOFACT—1026-3

HOR1Z
OUTPUT 0 HV RECT
TRANSFORMER ~ 3AW2
L I FOCUS
o SRR 40K RECT
W
OPEN

30K OR
3w INCREASED

Symptom—poor focus
Cure—check R134 and R135; replace if
they are out of tolerance

Chassis—Philco 19QT87
PHOTOFACT—1026-3

75000 @

. 5W
000

VIDEO OUTPUT

@12GN7

INCREASED

250V
TOVIDEO
DRIVE
o CONTROLS

NORMAL
SERVICE

Symptom—excessive blooming when
brightness increased
Cure—check R199; replace if value increased

Chassis—Philco 19QT87
PHOTOFACT—1026-3

OTHER
TRANSISTORS
16.5V 2112} -
ON TUNER
(TN - 16V

Symptom—no sound; no picture; normal raster
Cure—check and, if defective, replace L41
(on VHF tuner)
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Chassis—Philco 19QT87
PHOTOFACT—1026-3

@3 o)
@

@y | @
T @,

@;
3| oF
L

Symptom—intermittent convergence, or components
on convergence board heat excessively
Cure—replace X7, the 4-section diode

Chassis—Philco 19QT87
PHOTOFACT—1026-3

ZND CHROMA AMP
AbBL8 4 OPEN

T0
DEMODULATORS
PIN2

B+

Symptom—green vertical bars, but no other color

Cure—check the secondary winding of L29 for an open

circuit; repair bad connection or replace the coil

Chassis—General Electric KE
PHOTOFACT—1028-1

AUDIO DETECTOR -

®

047
/ 470K

OPEN

Symptom—intermittent loud buzz and weak audio
Cure—replace C64



Chassis—Philco 19QT87
PHOTOFACT—1026-3

+

AGC AGC AMP
'”G huLst

SHORT

éa3. 9mid
N

ik CONTROL  HORIZ 1L
OPEN L PULSE i

Symptom—normal snow off channel; picture
blacks out on station
Cure—check for open C64, shorted X8 or C4

Chassis—Philco 19QT87
PHOTOFACT—1026-3

DEGAUSSING
CoiL

117
VAC

Symptom—poor purity that can be cured by
external degaussing
Cure—check and replace X1 or X3, if open

Chassis—Admiral K10
PHOTOFACT—1022-1

Q9

— (TTT Ly +205v
120 VAC S —
— | © @] ™
- 1

: @ . XEAKS
x) CT’ 80mfd
> : > +120V
Symptom—horizontal AC weave in picture
Cure—check C2; replace if it has leakage
between sections

@F

Chassis—Admiral K10
PHOTOFACT—1022-1

AUDIO OUTPUT

FROMV OLUME
CONTROL AF AND

25mfd g
%» /I LSV
) SHORTED
= TV I

Symptom—no audio; no voltage on collector of Q7
Cure—replace shorted C6—25 mfd, 35 volt

Chassis—Admiral K10
PHOTOFACT—1022-1

VIDEO AMP

10
‘ —| DELAY
FROM LINE
VIDEO 1.5K

DETECTOR SHORTED

+26V

Symptom—no sound or picture; no voltage on
collector of Q4
Cure—replace shorted C54

" Chassis—Admiral K10

PHOTOFACT—1022-1
+750V

1. 5meg
GREEN
SCREEN
CONTROL

295V

Symptom—no green in raster
Cure—check for shorted spark gap; replace C187
and spark gap assembly A
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WANTED

Subscribers to [ | no ... the
country’s only magazine devoted 100% to
the Electroni industry . ... with
complete editorial coverage on the latest
trends in IC S€ .. . plus tips on
making a better business out of .....

and timely articles on
warranties . . . technician licensing and train-
ing ... service labor pricing ... solid-state
technology ... design trends... service asso-
ciations...symptom evaluation. .. diagnostic

procedures and circuit analysis . . . all in

Formerly PI Reporter

Subscribe or renew now by using the enclosed reader’s service card (see page 75)
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BOUDment

notes on analysis of test
instruments, their operation
and applications

Flutter Meters and
Wave Analyzer

Two solid-state flutter meters
(Models ME-102b and ME-104)
and a solid-state precision wave an-
alyzer (Model ME-301) capable of
determining the frequency of flutter
are announced by Gotham Audio
Corp.

Both flutter meters feature sep-
arate instruments that indicate the
percentage of drift (deviation from
correct speed) and flutter content.
Both instruments also have self-
contained 3150-Hz oscillators which
permit recording of the test signal
as well as calibration of the meter-
ing section. Both weighted and un-
weighted measurements can be
made, and both meters feature a
unique input circuit which allows
use of any input level above 30 mv
without level adjustment. A relay in
the ME-102b unit prevents erron-
eous readings from insufficient in-
put signal level.

The ME-102b also provides
switching between 3000 Hz and
3150 Hz to accommodate both in-
ternational and U.S. frequency
standards. Flutter between 1 Hz
and 315 Hz is metered.

e

oo B
;/"_ ,ﬁ,\\,

The companion ME-301 Wave
Analyzer reportedly provides pre-
cision continuous tuning between 1
Hz and 330 Hz, making possible
exact diagnosis of the source of
flutter. Filter steepness of more
than 40 dB/octave, self-contained
amplifier for loss-free operation,
and means for self-calibration are
included in the features of this unit.

Prices are: ME-104, $365.00;
ME-102b, $460.00;, ME-301,
$780.00.

Circle 6O on literature card

Transistor and FET Tester

In-circuit and out-of-circuit tests
are possible without removing tran-
sistors or without change in basic

procedure with a new transistor/
FET tester added to the B & K
line,

The new B & K Model 162 also
tests diodes, unijunctions, SCR’s
and triacs. Other features include: a
special balancing circuit that per-
mits balancing out as low as 6 ohms
circuit impedance for in-circuit Beta
test; current capabilities up to 1]
ampere; Beta readings from 1 to
5000, five selective current ranges;
and front panel sockets for con-

DEPENDABLE ANTENNAS AND
ACCESSORIES FOR PROFITABLE
INSTALLATIONS...

RMS COLOR-BOOSTER UHF/YHF  RMS MODEL CR-880 SOLID-

SINGLE DOWN-LEAD
ANTENNAS...

1#CB-22: 22 elements, #CB-28:
28 elements, #CB-34: 34 ele-
ments. Adds mileage to UHF/VHF
TV reception. Features Reynolds
Aluminum Colorweld weather-
procf Gold finish.

#CR-880 zZTSF-777
————————e—ree———|

RMS HAS THE MOST

STATE UHF CONVERTER....

Powerful amplifier and Local/
Distant Switch provides 30 db
gain! Brings in clearest Color
and Black and White UHF recep-
tion even in areas where other
Converters fail to!

COMPLETE LINE OF UHF/
YHF /FM SPLITTERS AND
MATCHING TRANSFORMERS

For all multi-set home instal-
lations, master antennas, and
closed circuit TV systems. All
configurations for every require-
ment.

AEBRID SPLITTER

F#HS-20U #£HS-40U
2-Way 4-Way #CTB-70
RMS UHF/VHF/FM UHF /VHF 2-WAY AND DEPENDABLE ALL-PLASTIC
HIGH GAIN 4-SET COUPLER 4-WAY HYBRID SPLITTERS COLOR-TUBE BRIGHTENERS

Couple 4 TV and/or FM Sets teo
a single antenna with low sig-
nal loss—minimum interference
between sets. Or couple 2 an-
tennas, (VHF, UHF or FM), to a
single down-lead.

Couplers, Splitters, Matching Transformers, Hybrid Splitters, Tap-Offs,
and Color-Tube Brighteners are individually blister sealed on attractive

For multi-set home and master
antenna installations. Unbeat-
able specifications. Also top
performing UHF/VHF Tap-Offs.

Peg-Hang Cards. Write for latest Catalog—

RMS EeLecrronics, ine.

50 Antin Place, Bronx, N.Y. 10462 » Tel. (212) 892-6700

Reusable. Simple installation.
Plugs in between color tube and
color tube socket. #CTB-70 for
70° button base tubes. #CTB-90
for 90° button base picture
tubes.

Circle 22 on literature card
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NEW minialure
clecironic plers

HOLD, BEND, CUT
ALL FINE WIRES
WITH EASE

CHAIN NOSE AND
DIAGONAL CLOSE
CUTTING PLIERS

ol

SPECIAL TIP
CUTTING PLIERS

-
.4 \
RADIO AND TV PLIERS A

Ideal for electronic, radio/TV, elec-
trical service and assembly. Forged
alloy steel construction. Precision
machined. All have polished heads
and shoulders. Comfortable ““Cushion
Grip'* handles and coil spring openers
speed work. reduce hand fatigue.
Miniature round and flat nose pliers
also available.

a complete ine of regular
plers and snips, 0o

P

Includes long nose pliers with and
without cutters; diagonal, needle
nose. chain nose, side cutting, and
other pliers; electronic snips. Variety
of sizes. All available with ~‘Cushion
Grip'' handles. Professional quality

XCELITE, INC., 18 Bank St., Orchard Park, N. Y. 14127

In Canada contact Charles W. Pointon, Ltd.
Circle 23 on litersture card
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ventional FET and transistors. This
is useful for FET tests, as it mini-
mizes the possibility of damage due
to static changes, according to the
manufacturer. Tests reportedly are
made under circuit conditions to
give more valid readings,

The unit offers three leakage
tests: Icbo, Iceo and Ices. All three
leakage tests are necessary, accord-
ing to the manufacturer, since there
is a common class of failures,
namely ‘“avalanche mode break-
down”, which can be missed if all
three tests are not performed.

The Tester comes complete with
programmed instruction guide which
provides instruction on Go-no-Go
conditions for Beta and leakage test-
ing of transistors,

Measuring 9 in. wide by 7% in.
high by 4 in. deep, the unit weighs
6 1bs. It is battery operated for com-
plete portability. Price is $99.95,

Circle 61 on literature card

Sensitive AC Meter

A new amplified-type millivolt-
meter, Model LMV-86A, has just
been announced by the Leader In-

ADMIRAL,
MAGNAVOX,
RCA AND ZENITH.

A
e%% THE NEW
%e

]
=)
©

ALL POPULAR
SOCKET - PLUG
ARRANGEMENTS

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

Circle 24 on literature card

struments Corporation. This meter
is designed to measure in 12 ranges
AC voltages from 100 microvolts to
300 volts rms, and decibels from
-80 to +52.

Input impedance is 10 megohms
on all ranges; full-scale accuracy is
listed as =3%, and bandwidth as
+1 dB from 10Hz to 1MHz. The
meter is powered from line voltage,

and features a regulated power sup-
ply and solid-state components.

High-sensitivity AC meters are
useful in hum, noise and frequency-
response measurements, and will
show the output voltage of many
phono cartridges and microphones.
In addition, this meter can be used
as a wide-band preamplifier for os-
cilloscopes.

Price of the LMV-86A meter is
$129.00.

Circle 62 on literature card A

Erratum

Three of the waveform photos on
page 49 and the two waveform pho-
tos on page 51 of the February *70
issue of ELECTRONIC SERVIC-
ING are improperly positioned. On
page 49, the waveform in Fig. 9
should be repositioned with the cap-
tion for Fig. 8; the waveform in Fig.
8 should be repositioned with the
caption for Fig. 10; and the wave-
form in Fig. 10 should be reposi-
tioned with the caption for Fig. 9.

- The two waveform photos on page

51 should be interchanged. A
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101 Questions & Answers About
Hi-Fi & Stereo: Lco G. Sands and
Fred Shunaman, Howard W. Sams
& Co., Inc., Indianapolis, Ind.
46206, 1969; 128 pages, 52 in. X
814 in,, paperbound, $3.50.

This book was written for any-
onc intcrested in hi-fi or stereo,
from amateurs to the experienced
service technician, Written in ques-
tion-and-answer form, it explains
high-fidelity systems in simple, clear
language.

The book is divided into six parts
and each separate ‘“chapter” an-
swers a question frequently asked
about the circuit operation, charac-
teristics and troubleshooting of hi-fi
systems,

Part | deals with hi-fi systems in
general, explaining many of the
terms used regarding such systems.
Amplifiers are covered in Part 2,
and Part 3 examines tuners and re-
lated parts and components,

Part 4 covers record and tape
players, and Part 5 deals with speak-
ers. The final section illustrates and
explains troubleshooting and main-
tenance of hi-fi systems.

Workshop in Solid State: Harold E.
Ennes, Howard W, Sams & Co.,
Inc., Indianapolis, Ind. 46206,
1970; 382 pages, 5% in. X 8% in,,
hardbound, $9.95.

The stated purpose of this book
is to provide a transition from vac-
uum-tube circuitry to solid-state
circuitry. It is assumed that the tech-
nician has received basic electron-
ics training. Although originally de-
veloped for use in training broad-
cast technicians and employing
broadcast circuits and techniques,
this book also is useful to commer-
cial electronics technicians.

The book progresses from *“Ori-
entation in Solid State” through all
the facets of solid state to the final
chapter on troubleshooting. Two
appendices, one containing “Useful
Information™ and the other contain-
ing answers to the exercises pre-
sented at the end of chapters, are
also included. A

the new
Gold Rush

%ml ( RATCHET TYPE GOLD CHIMNEY MOUNT
| & #8011 Galvanized Strapping 2x 12" ... .. $4.33
#8013 Stainless Steel 2x12°. .. ... . . ... $5.18

There’s Profit In Gold

1. GOLD RATCHET MOUNT — New gold finish — first available on
the market. New heavy gauge — non-strip ratchet features. Here is
the quality constructed two-bracket chimney mount designed to give
maximum service in high wind, seasonal storms, adverse weather
conditions. 2. GOLD TRIPOD TOWERS — Boxed — contains 6 lag
screws supplied with self-adhesive weather patch, 1V4” tubing.
3. GOLD CHIMNEY MOUNTS — Both Snap-in chimney mounts and
GC-Telco “Y” Mounts are heavier gauge metal with new .design.
GC chimney mounts are strengthened at the stress point. Buy with
confidence from the world’s largest basic manufacturer of tele-
vision hardware. . .you'll make your job easier, faster, and more
profitable . . . more satisfying to your customer.

GOLD TRI-POD HEAYY DUTY GC-TELCO GOLD
TOWER ANTENNA GOLD SNAP-IN CHIMNEY “Y”

BASES CHIMNEY MOUNTS MOUNTS

#9146 3 . ... . $5.86 #8646 Galvanized

#8616 Galvanized
#9145 5 ... .. .$9.28 Strapping ... .$3.09 Strapping ...... $3.85
2x12’ 2x12
#8946 Stainless #9031 Stainless
Steel . ... ... $4.46 Steel ... .. .. $5.03
2x12 2x12

G| cc ELECTRONICS ™
ELECTRONICS AN PLANT: ROCKFORD, ILL. U.S.A. Dan
| A DIVISION OF HYDROMETALS, INC.

Circle 25 on literature card
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Characteristics
of transistors

A to-the-point review of transistor

characteristics that are important to the

technician. by Carl Babcoke
COLLECTOR
P
BASE = 1N
| i==n |
P
EMITTER

Fig. 1A PNP transistors have
a thin section of "N’ material
between the “P’” sections. NPN
types are reversed.

COLLECTOR
BASE PNP
EMITTER
COLLECTOR
BASE

NPN

EMITTER

Fig. 1B Each junction of “P”
and “N" material has diode
properties. For resistance tests
they can be diagramed as di-
odes.
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Knowledge of the internal con-
struction and chemistry of a transis-
tor is not necessary for efficient
troubleshooting. But it is very help-
ful to take the basic physical con-
struction of a typical transistor (Fig.
1A) and visualize it as two diodes
wired back-to-back as shown in
Fig. 1B. Of course, two scparate
diodes cannot possibly have collec-
tor-cmitter current and thus cannot
amplify.

In an actual transistor, the two
diode junctions are seldom symmet-
rical and the base material is so
thin that current can flow through
it between collector and emitter
when stimulated by collector volt-
age and a forward base bias. Vary-
ing the base bias by a signal causes
collector current variation; this is
amplification.

According to the way a transistor
measures on an ohmmeter, its
“black box™ circuit consists of three
diodes and two resistors, as shown
in Fig. 2A. The chart in Fig. 2B
is a good guide to the approximate
readings expected with germanium
transistors when checked on a
VTVM has a 1.5 volt ohmmeter
battery. Don’t be surprised if many
normal transistors show more base-
emitter than base-collector leakage.
This only means the collector and
emitter are not symmetrical. If you
use other scales, or a meter with
another battery voltage, the resist-
ance readings will be radically dif-
ferent, since all solid-state diodes
change resistance according to the
voltage applied to them.

The same low base-emitter, base
collector or collector-emitter ohm-
meter reading when the test lead
polarity is reversed, indicates a de-

fective transistor with a shorted
junction. An open reading for both
polarities indicates an open junc-
tion. One common defect is a short
from collector to emitter. Often
there is no corresponding short from
the base to either the collector or
emitter. This is difficult to under-
stand since the base is located be-
tween them. Evidently the excessive
current caused by the collector-emit-
ter short burns away the base ma-
terial around the shorted area.

Silicon power transistors also can
be checked as shown in the chart of
Fig. 2B, although all the resistances
will be much higher than those
listed. Tests of small silicon transis-
tors will be limited since the leak-
age resistance will be above the
highest ohmmeter scale. During
checks on both germanium and sili-
con transistors, don’t use a lower
scale than the ones specified in the
chart for forward bias readings be-
cause the ohmmeter current (which
reaches 150 mills on the X1 scale)
might damage small transistors.

You may question why we should
bother to check transistors with an
ohmmeter when there are many ex-
cellent transistor testers on the mar-
ket. First, there are many more
ohmmeters than transistor testers
around a typical workbench. But.
more important, the ohmmeter tests
give more of an insight into circuit
voltage and resistance measure-
ments and how they are affected by
transistor defects. It is excellent belt-
and-suspenders technique to use
ohmmeter readings to verify the ver-
dicts of the transistor tester.

Tubes vs. Transistors

After the obvious lack of a heater
in a transistor and the necessity for
a high vacuum surrounding the ele-
ments of a tube, the next radical
difference between tubes and tran-
sistors is in the polarity of the bias
and the elements (Fig. 3.)

A tube without bias (grid shorted
to cathode) will draw excessive plate
current. A transistor without bias
(base shorted to emitter) will have
a minimum collector current, and
making the base positive increases
the collector current. The tube plate



voltage is positive, the polarity to
cause maximum conduction, while
the grid is negative to prevent any
grid current.

By contrast, the positive voltage
applied to the transistor collector
will cause less collector current than
would a negative supply (but this
current would not be under the con-
trol of the base-emitter). The basc
Is positive which is the polarity to
causc maximum basc current. A
negative base voltage would be re-
verse-biased and would result in no
base or collector current (except
leakage).

To say these facts another way,
a erid is reverse-biased, a plate is
forward-biased, a base is forward
biased and a collector is reverse-
biased. A transistor always draws
base current (low impedance input)
and a tube has no grid current (high
impedance input) when both are op-
crated in class “A”.

Effects of Heat

Current and gain in vacuum
tubes are affected very little by am-
bient temperature since cach tube
has its own private built-in furnace
that is many times hotter than the
surroundings. Not so with transis-
tors. Heat is not necessary for nor-
mal operation; any gencrated heat
is strictly a byproduct, and often a
detrimental one.

Those of you who have experi-
ence only with well-designed solid
state circuits may be surprised how
thermally unstable some of the sim-
pler circuits can be. In the low-level
audio circuit of Fig. 1A, assume
that the basc resistor is the correct
value to produce maximum gain.
Use an audio oscillator for an input
signal, monitor the output with an
AC meter and the collector with a
DC meter. Just cup your thumb and
forefinger around the transistor case
for a few scconds and watch both
the output AC and collector DC
voltages drop enough for @ definite
difference in reading. If you go one
more step and also monitor the
basc-emitter voltage, you will dis-
cover that the base voltage de-
creased from this slight increase in
heat. The transistor conducted more
collector current with less base volt-
age. Or turn that statement around

NPN Fig. 2A This is the equivalent of a
TYPE . transistor when it is measured by an
ohmmeter.
Connect Connect Desired
negative positive Ohmmeter reading
Test lead to: lead to: scale in ohms

Small RF and audio transistors

Forward base collector X10 50 or less
Forward base emitter X10 50 or less
Leakage collector base X10K 20K or more
Leakage emitter base X10K 20K or more
Forward E-C collector emitter X1K 2K or less
Leakage E-C emitter collector X1K 25K or more

Power transistors

Forward base collector X1 5 or less
Forward base emitter X1 5 or less
Leakage collector base X1K 10K or more
Leakage emitter base X1K 10K or more
Forward E-C collector emitter X10 2K or less
Leakage E-C emitter collector X100 4K or more

Fig. 2B Chart for measuring the junction resistances of PNP germanium tran-
sistors. All polarities should be reversed to test NPN types. These readings
are for VTVM's using a 1.5 volt ohmmeter battery. Meters with other battery
voltages will show different resistances.

NPP NPN

L

Fig. 3A Any tube could be called

+9.5

®+10

an NPP type since both grid and Fig. 3B Transistors are operated with
plate will pass current if they are the base (grid) forward-biased, and
positive in relation to the cathode. the collector (plate) reverse-biased.
In practice, a tube is operated with Forward-biased elements are low im-
a reverse-biased grid and forward- pendance and reverse-bijased ele-
biased plate. ments present a high impedance.
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so it reads: for the same collector
current, less forward bias is required
at higher temperatures.

[t is undoubtedly true that more
base current caused more collector
current {transistors are “current am-
plifiers™), but base current is very
difficult to measure, while base volt-
age measurement is simple if you
have a meeter with a full-scale read-
ing of .S or 1.0 volt. Later we will
show that collector or emitter cur-
rent can be measured casily by
recading a resistance, the voltage

PNP

C
in : (‘ '_SE

-6V

Fig. 4A Simple audio amplifier with-
out thermal stabilization.

out

Fig. 4B Effective stabilization for re-
sistance-coupled circuits.

Fig. 4C Base voltage stabilization by
a voltage divider. The emitter re-
sistor helps thermal stabilization the
most of the two methods.

50 ELECTRONIC SERVICING/April, 1970

drop across it and calculating the
current by Ohms Law.

Stabilization

Four basic types of temperature
stabilization arc commonly used.
Fig. 4B shows thc base voltage sup-
ply taken from the collector rather
than the supply voltage. This is an
effective method, if the resistance in
the collector circuit is fairly high.
Any increase in collector current
will lower the collector voltage
which in turn reduces the base sup-
ply voltage. And this lower basc
voitage will decrease the collector
current. The opposite action takes
place if the collector current goes
down.

There are two limitations. Trans-
former output coupling is not prac-
tical since the collector DC voltage
would not change enough for ef-
fective control, and the resistor be-
tween collector and base can intro-
duce negative feedback which low-
crs the gain.

The two most common thermal
stabilizing mcthods are both shown
in Fig. 4C. Forward bias for the
basc is developed by a voltage di-
vider to minimize voltage variations,
and more important, an ¢mitter re-
sistor is added. For example, in-
creased cmitter current raises  the
emitter-to-ground  voltage and any
emitter voltage is subtracted from
the base-to-ground voltage to give
the true forward bias. The more
emitter voltage, the less forward
bias and this causes less gain and
collector current.

Let’s consider some hypothetical
voltages. Assuine a base-to-ground
voltage of ~2.15 and an cmitter-to-
ground voltage of —2.0; the forward
bias is —.15 volt. Suppose that a
higher transistor temperature in-
creases the collector-emitter current
so the readings become: base —2.15
and cmitter —2.05 for a forward
bias of — 10. This reduced forward
bias decreases the collector-emitter
current and restores the change in
gain. Of course, reverse action takes
place if the cmitter current goes
down, but we are not so concerned
because this is just the opposite of
“thermal runaway”.

Omission of the cmitter bypass
capacitor would allow AC current

fecdback which reduces gain just as
an open cathode capacitor will do in
tube circuits. In practice, however,
we find the gain reduction in tran-
sistor circuits to be much larger
than that caused in tube circuits by
an open capacitor, where the resis-
tor is the same in both cases. In a
tube circuit, the gain might be re-
duced 10 dB, while the transistor
circuit gain could be decrcased by
20 to 30 dB.

The fourth type of heat stabiliza-
tion uses a diode (of the same mate-
rial as the transistor) as a voltage
regulator.

How Critical is Forward Bias?

The forward bias of a transistor
is the most critical factor that de-
termines the performance of tran-
sistorized circuits. Without some
forward bias, there can be no col-
lector current (except undesired
leakage), and since a small transis-
tor typically operates with about .2
volts of forward bias for a germa-
nium type and about .7 volts for a
silicon, small voltage changes are
significant merely because the bias
is small. Logic and reason tell us
that 2 10% change in forward bias
should have the same effect on gain
and output current as a 10% change
in tube bias. This is not so! In some
transistor circuits a bias change of
far less than 10% can increase or
decrease the gain 30 dB, for ex-
ample. This is far more critical than
the bias on a high-gain sharp-cutoff
tube.

It is poor design and practice to
apply a fixed bias even from a well-
regulated supply, for the optimum
bias will be different for each indi-
vidual transistor and will vary
widely according to the junction
temperature. For stages such as
power output that are difficult to
stabilize, a bias-regulating diode
may be used if it is made from the
same type of material as the tran-
sistor so it will have a similar tem-
perature coefficient. Even applying
a constant base current is not
enough stabilization. If it were, a
large source of voltage through a
large base resistor would be suffi-
cient. Two methods of stabilizing a
single stage were given previously.
One is to use a large emitter re-



sistor, and the other is to take the
bias from a source (such as the col-
lector) that varies in voltage accord-
ing to collector current. Later we
will explore how multiple direct-
coupled stages are stabilized.

Gain Control by Bias Variation

Every transistor has an optimum
forward bias that gives maximum
gain. Either morc or less bias de-
creases the gain. There is no pre-
cedent in tube circuitry for this
characteristic. The graph in Fig.
5 is not intended to be accurate,
but only to illustrate general tran-
sistor functions. The forward bias
is increased at a linear voltage rate.
The collector current increases and
the input impedance decreases at a
logarithmic rate, while the gain
peaks at one definite bias voltage.
Starting at the bias for maximum
gain, a decrease in bias uses the
“cut-off” mode, and in increase
takes advantage of the “saturation”
characteristic for gain reduction.
Either method can be made to give
about the same degree of gain re-
duction. Current consumption would
dictate use of the cut-off type of
AVC for battery-operated equip-
ment such as portable radios. AGC
in television reccivers usually em-
ploys the saturation method, for the
lower input impedance obtained on
stronger signals widens the band-
width of the tuned circuits.

Silicon transistors used for IF and
RF amplifiers in color TV receivers
appear to have an extremely sharp
cut-off when saturation biasing is
used for AGC. Actual measure-
ments made on several brands of
receivers indicate that a bias in-
crease of only .04 to .05 volts over
the no-signal bias of about .7 volts
will accomplish adequate gain re-
duction for a very strong TV sig-
nal. Translated, this means a bias
increase of 7% will reduce the gain
to virtually zero.

Pulsed Signal Operation

The preceding statements apply
to AF, RF and IF amplifiers oper-
ated in class “A”. Class “C” ampli-
fiers (including oscillators, sync sep-
arators and power output stages)
usually show reversed bias measured
on a meter. This does not contradict

facts on forward bias alrcady given.
Diode action of the basc-emitter
junction rectifies the incoming sig-
nal to produce reversed bias that
is overpowered by the highest am-
plitude tip of the incoming wave-
form to become forward bias. Thus
the base has reversed bias most of
the time, and forward bias for a
very short time during each cycle.
A mcter will average these voltages
to read as reversed bias.

Load Impedance vs Gain

Load impedance in the collector
circuit has a large effect on transistor
gain. At the usual transistor im-
pedances (under 50,000 ohms) the
gain is in direct proportion to the
load. If the collector load imped-
ance is doubled, so is the gain (+6
dB). If the impedance is decrcased
20%, the gain is reduced 20%. Re-
member this when analyzing some

of the beginner circuits where the
collector resistor is about 1.5K.

Other Factors Affecting Gain

Collector voltage is not a critical
factor in determining gain except
when the collector-emitter voltage
drops to a few tenths of a volt, then
the gain drops to nearly zero.

Negative feedback or degencra-
tion in the emitter circuit from un-
bypassed resistors reduce gain with
transistors the same as it does in
tube equipment.

Next

In following installments in this
series, we will discuss the charac-
teristics of some¢ simple amplifier
circuits and the recasons why they
arc high or low gain, desirable or
undesirable, This information can
be the basis for effective trouble-
shooting techniques. A

Collector
Current
//
.Ii?
Vol.tage o/ N
Gain 3 | |5 <khalf gain —6dB
k= i
S .... g e, | g
i S
—— o
N =
Input A
Impedance

Forward Bias Volts 0 .05

ol W5 2 W25 .3 35

Fig. 5 Characteristics of transistor.

April, 1970/ELECTRON|C SERVICING 51



loIG!

Black Spot Increases With Brighfness
A small black irregular spot appears in the center
of a Philco 17N35 b-w TV chassis when the brightness
control is turned up. The irregular spot l)ecome
larger as the brightness is mueased, and the raster
eventually blooms out and becomes completely dark.
The voltage at the anode of the CRT remains at 17
KV, even when the raster is completely dark.
E. A. Brack
Augusta, Ga.

I have witnessed the symptoms you have described.
They were caused by a cathode-to-heater short in the
picture tube, which removed the video and made the
picture too bright. The dark arca in the center of the
screen would increase as the brightness increased.
Such symptoms scem to be limited to rectangular
black-and-white picture tubes that have low voltage
focus characteristics.

I suggest that vou test the picture tube by substitu-
ting it with another.

Video Lost

1 have two problems on a Zenith 16E23 chassis
(PHOTOFACT folder 525-2). Problem #1: The
screen voltage of V3 IF tube 6DK6 is a normal 4150,
but as I touch the plate pin I get only +60 and lose
the picture. Is this normal?

Problem #2: On the mixer tube 6CGS plate I mea-
sure 150 volts, und the screen voltage is +125. How
is this possible when B+ is 125 volts? Why is the plate
voltage higher?

Walter Misiolek
Calumet City, linois

Both of these odd readings are likely to be caused
by test equipment capacitance loadmg Any VOM is
almost certain to have cffects like these, and even a
VTVM may do so if it is not well 1sohtcd The 1-meg-
ohm resistors built into the end of most VTVM and
FET meter DC probes often have more capacitance
than is desirable for use in critical eircuits, such as
IF’s and color oscillators. I suggest that vou add a
Y- or l-watt, I-megohm carbon resistor to the out-
side of your VIVM probe. Keep the end away from

the probe quite short and do not use a clip, but make
contact with the resistor lead itself. If vour meter
probe has a switch for selecting AC/ohms or DC
volts, change it to the AC/ohms position and this will
restore the original calibration. Then try the DC mea-
surements on the IF plates, and T am certain there will
be no instability or false readings.

Specifically, the 3rd IF stage probably oscillated be-
cause the added meter probe capacitance tuned the
plate transformer nearer the frequency of the grid
transformer, and the increased current through the
8.2K-ohm decoupling resistor dropped both the plate
and screen voltage. You could verify this diagnosis by
measuring the sereen voltage with a second meter to
see if it is reduced at the same time the plate voltage
is low.

In the second problem, the added meter capacitance
lowered the resonant point of the mixer plate trans-
former, and this gave a stronger signal and caused
more negative AG C to the RF stage, which raised the
common B+ supply to the mixer and RF amplifier.
We expect meter loading to reduce the voltage read-
ings, but this is not always true in tuned circuits.

FROM
IF'S

+265

(202 6cc8

MIXER

@ MIXER
PLATE

VIDEO
DETECTOR

4.7K
RF AMP +265

B+ FOR
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Quick Burn-Out of Linearity Control

The linearity control of a Philco Model G3052BL
b-w TV burns out almost immediately after the set
is turned on.

I have changed capacitors C36, C38 and C40, and
have checked electrolytic capacitor C3C, which is
okay. V8B, the vertical multiplier/vertical output tube,
checks normal on a tube tester.

The only other suspect I have checked is the ver-
tical output transformer, T1, which I have checked
with an ohmmeter.

What other components might be causing this trou-
ble symptom?

R. F. Putnam
Melrose, Mass.

If the lincarity control becomes hot only after 30
seconds or more of operation, excessive current
through V8B is indicated, and the voltage on the grid
of this tube should be checked (normally -18 volts).

If the lincarity control becomes hot within about 3
to 5 seconds of operation, it is virtually impossible for
excessive tube current to be responsible.

Although vou said vou checked capacitor C3C,
is still possﬂ)le that it is shorted to one of the thm

capacitors in the same can. C3A should have about
+265 volts on it, C3B should have 4140 volts, and
C3C should have 415 to 30 volts, depending on
the setting of the lincarity control.

Disconnect the cathode of V8B and C3C from the
lincarity control and check each of these three for

VERT —— VERT MULT/
MULT VERT OUTPUT
()8 13DE7

DO NOT MEASURE @

1

VERTICAL

VERT
i ‘ 1 DEFLECTION
! VERTICAL WINDINGS
) LINEAR!TY
20V | 30m
0068
- 275V
sooo
a4 W
6 100 it 3000
STOP

50, 000pf =

voltage. C3C and the linearity control should not have
any voltage on them, while the cathode of V8B should
have no \oltagc on it when cold and about 450 volts
when hot. There always is the possibility that a solder
splatter or other type of short circuit is supplying volt-
age to a point in the circuit where none should be,
and where a component failure could not be respon-
sible. The preceding voltage test with the three cle-
ments of the circuit disconnected should point up
quickly such a spurious source of voltage. A

99.99% reliable

Every now and then, one of our tubes fizzles—
and somehow it’s the one you install.
Even we don’t know how you happen

to receive that particular tube. But we

do know that it doesn’t happen

more than once in thousands of times.
Raytheon receiving tubes—including
Raytheon Tubes for Imported Sets—have
to be extra reliable. Because,

Raytheon is the feading independent
supplier of receiving tubes to
independent servicemen. We don’t
‘have competing service trucks or
tail outlets. So, we depend on you
~ just as much as you depend on us.

\RAVTHEON,

Circle 26 on literature card
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Common causes of drift
in stereo FM receilvers

An examination of frequency shift
and drift, plus actual case histories.

by Joseph J. Carr

Shift or Drift?

Since radio first was developed,
frequency drift in receivers has been
a problem. When FM broadcasting
came along, such troubles became
cven more acute because of the
nature of the tuned circuits needed

to cover the FM band. Although
many carlicr causes of drift, such
as heat, have been licked by the
change to solid-state circuitry, new
and different sources of drift have
developed.

We will be talking about two
closely related trouble symptoms
during this discussion: frequency
drift and frequency shift. The symp-
toms of drift (and shift) are either
a loss of perfect center tunc (which
gives noisy and distorted reception)

AUDIO
OUTPUT
FM DETECTOR 22K
i Qz
T 41K 470K
1 1 %l: = 47pt
l .05
@ arK | T
GANGED TO OTHER 'L 1
TUNER SLUGS ——._ AFC CORRECTION -——_
- g, VOLTAGE ~
™y
i
[}
l
== 3.3pf
5. 5pf
1.5p¢ /| NDw FLY
= — 15pf
2 2K /. ==.005
NZO)
L —J AFC =
Y
+7 VOLTS

Fig. 1 A DC correction voltage from the FM detector changes the capacitance of
X3, the AFC varactor, to compensate for drift or shift of receiver tuning. Circuitry
shown here is employed in the Bendix Model 8FBM FM stereo auto receiver.
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or a loss of the station altogether.
The major difference between them
is thc amount and/or speed of the
change in opcrating frequency. Drift
is a slow, gradual change. We will
also throw in the qualification that
the change isn’t many megahertz.
Shift is a larger and faster change
in frequency. In many cases, espe-
cially when dealing with large sud-
den changes, thc customer’s com-
plaint is likely to be that “the sct
goes on and off.”

The FM local oscillator transis-
tor can be the cause of both drift
and shift. All transistors have junc-
tion capacitance. At FM frequen-
cies this capacitance easily can be a
fairly large percentage of the total
capacitance “seen” by the oscillator
tank circuit. An example of how
critical such capacitance can be was
given recently in a manufacturer’s
service bulletin, which noted a
change in suppliers for the FM os-
cillator transistor in their product.
According to the bulletin, the new
transistors were considerably dif-
ferent in characteristics from the
older units, If one of the newer
transistors is used as a replacement
for an older type transistor, they
recommend changing a certain ca-
pacitor so that proper oscillator
tracking would be restored. It seems
that the local oscillator would be 5
to 6 MHz off if this change wasn’t
accomplished. This is something to
consider when choosing universal
replacement transistors.

Intermittent coils and capacitors
can cause as much trouble in FM
solid-state sets as they can in tube-
type models. Since most FM solid-
state receivers used printed-circuit
boards, there is an additional, al-
though related, consideration. Board
defects at the terminals where the
tuning coils and oscillator capacitors
are mounted can produce the same
effect as an intermittent component.
This problem usually will result in
a large shift in operating frequency.
In many cascs, the change will be



large enough to cause the oscilla-
tor to operatc completely outside
its normal range.

Heat

Internal thermal problems have
been pretty well eliminated in solid-
state FM receivers. If the set is op-
crated within the ambient tempera-
ture specified by the designer, therc
will be few problems. The few ther-
mal problems that do occur are
likely to be installation problems.
The author remembers a case that
involved a popular FM car radio
designed for underdash mounting.
The installer placed the set right
at the opening of the car’s heating
duct. The owner complained that
the set would drift after he had
driven the car a few miles. It was
discovered later that the set was
drifting because of the excessive
amount of external heat. Moving
the set to a cooler location was all
that was required to cure the drift
problem.

AFC-Related Causes

Another common complaint in-
volves the oscillator end of the auto-
matic frequency control (AFC) cir-
cuit. The specific point of trouble is
the variable-capacitance (varactor)
diode across the oscillator tank cir-
cuit. Diodes, like transistors, ex-
hibit a certain amount of junction
capacitance. Manufacturers of di-
odes try to reduce this capacitance
to a minimum in most types of di-
odes. In a varactor, however, they
try to increase the capacitance to a
specific, predictable and controlla-
ble range. By varying the reverse

FM MIXER

4709 @

voltage across these diodes, the
junction capacitance is varied. For
a more detailed treatment of varac-
tors and the associated circuitry sce
ABC’s of Varactors by Rufus Tur-
ner (Howard W. Sams book, cata-
log No. 20508).

The circuit in Fig. 1 is found in
many FM solid-state radios of both
home and automotive designs. An
error signal (DC voltage) from the
FM detector “tells” the varactor
whether to increase or decrease its
capacitance, or to remain stcady.
The DC error voltage appearing at
the audio take-off point in the FM
detector will be zero when the set is
tuned perfectly to a station. If the
tuning drifts above or below the
station center frequency, the volt-
age at this point will go positive or
negative accordingly. The AFC var-
actor diode in the FM oscillator cir-
cuit responds to these positive and
negative excursions by altering the
oscillator’s operating frequency
cnough to null out the change in
tuning. This restores the set to per-
fect center tuning.

There are three problems in
which the AFC diode figures promi-
nently. One of these is drift. In the
presence of excessive heat this diode
can change its characteristics. A
drifting oscillator is the result. It
also is possible, if certain internal
defects exist, for the diode to drift
under normal heat conditions.

The second common AFC trou-
ble is the intermittent diode. In
these cases the diode simply opens.
This eliminates its capacitance from
the circuit, The effect of this prob-
lem depends upon the specific di-

ode in use and the circuit. In some
scts the frequency shift will be so
great that the oscillator will be op-
crating completely out of the range
covered by the set. The radio will
appear to be dead; however, since
all stages are still amplifying, there
may be somc background hiss pres-
ent when this occurs. In other sets,
the effect will be to effectively move
all of the stations toward one end
of the band.

The background hiss that is often
still present when oscillator troubles
occur can be misleading. It is not at
all uncommon to find a technician
trying to troubleshoot the FM RF
stage when his attention should be
directed toward the FM local oscil-
lator. This is why the author likes
to keep a grid-dip oscillator handy.
It can be used either to substitute
for the FM oscillator or as a re-
generating detector (with earphones
plugged into the meter jack) to de-
termine the operating frequency of
of the FM oscillator.

The third common AFC trouble
is the “capture effect”. This occurs
when an extremely large signal is
present at the input along with the
desired signal. The larger signal will
often cause the AFC to lock onto
it rather than the signal to which
the radio is tuned. Capture effect
generally occurs when the radio is
operated close to an FM transmit-
ter. It can occur whenever an FM
radio is near an FM broadcasting,
police, fire, or aviation transmitter.
It occassionally happens that an FM
car radio will be “captured” by a
mobile FM communications trans-
mitter; instead of Rachmaninoff the

Fig. 2 Open C1 in the quad-
ruplte-tuned, two-trans-

? — f former IF circuit shown
il _I_ Ipf J_ - here will cause a wide shift
ST T T S in the tuning of the re-
TO BASE OF ceiver. Circuit shown here
‘ l J_ i FIRSTFM I is used in Bendix Model

L = TRANSISTOR 9FBM.
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customer gets the fuzz!

Loose Connections

One trouble that secems to be
“built into”” some models is a looscly
mounted FM tuner assembly. The
symptoms that accompany a loose
tuner vary according to the design
of the various sets. In many receiv-
ers it will “kill” the sct. In others
it will cause momentary shifts in
frequency. The author makes it a
habit to check the FM tuner mount-
ing screws on cvery FM set that
comes into the shop.

Loosc connections are still with
us in these modern times. If the
loose connection involves either the
FM oscillator or the AFC circuit,
the result can be a drifting, shifting
radio. There was one type of sct
that came through for scveral
months with the lead that carrics
the DC error voltage from the de-
tector to the AFC circuit com-
pletely unsoldered. Not soldered im-
properly, NOT soldered.

Another common cause of shift
involves sets that usc “back-to-
back” FM IF transformer arrange-
ments (Fig. 2). These circuits arc
quadruple tuned. The values of in-
ductance and capacitance of the in-
dividual components arc not the
same as thecy are in the conven-
tional double-tuned, single trans-
former arrangement. An extremely
wide shift in frequency will occur
if the small capacitor (C1) that cou-
ples the two transformers should
open up. This usually will not be
indicated on the calibrated dial of
the receiver unless the FM mixer
output is affected. A case involving
this problem is included in the fol-
lowing cascbook of common shift
and/or drift troubles.

Casebook of Common Troubles

The first case involves a 1969
Mercury FM stereo car radio
manufactured by Bendix (Model
9FBM). The customer complained
that he could only reccive a few
stations on the low end of the dial.
When the set was checked out on
the bench, this complaint proved
to be almeost correct. It seems that
these “low end” stations were the
ones that should have been coming
in on the top end. For example, a
station that normally is found at
105.1 MHz was reccived with the
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Fig. 3 Capacitance of FM oscillator transistor is part of the total capacitance of the
oscillator tank circuit. Substituting it with the incorrect type will shift the natural
frequency of the oscillator enough to prevent reception. Circuit here is employed in

Delco Model 7303153 AM/FM auto radio.

dial at 94 MHz. Although this is
quite a large shift to be attributed
to the AFC diode, it was checked,
just to be on the safe side. An FM
tuner usually will shift either just
a little or it will shift completely off
the dial. The 10-MHz shift experi-
enced in this case scemed unbe-
lievable until it was correlated with
the 10.7-MHz IF frequency.

At this point, the grid-dip meter
was used to locate the operating fre-
quency of the FM oscillator. (Most
of these instruments will function
nicely as an oscillating dctector if
a pair of earphones is substituted
for or connected in series with the
meter movement.) The receiver was
tuned to a station at 105.1 MHz.
The oscillator was found to be run-
ning on the proper frequency.

This model receiver uses the
quadruple-tuned, two-transformer
circuit illustrated in Fig. 2, In this
type of circuit, the two tuned trans-
formers have a mutual effect on
cach other. For this reason, they are
individually resonant at some higher
frequency. The trouble finally was
traced to coupling capacitor ClI,
which was not soldered properly at
onc cnd. The 105.1-MHz station
was strong cnough to get through

the IF strip cven though only one
stage was tuned to the higher fre-
quency. Resoldering the capacitor
restored the set to normal drift-frez
operation,

The second case involved a 1968
Delco Model 7303153, out of an
Oldsmobile. A “kind neighbor” had
attempted to repair the set and had
failed. The original complaint had
been that the set would not receive
FM but operated normally on AM.
The neighbor correctly had diag-
nosed the cause of the trouble—a
defective FM oscillator transistor—
but had installed an off-brand re-
placement (at a so-called bargain
price). The sct played, but the cali-
bration was way down-scale from
where it should have been. The
trouble was still in the FM oscilla-
tor circuit.

The oddball replacement appar-
ently had considerably different
junction capacitance than the orig-
inal. How this change affected the
oscillator’s operating frequency can
be scen by examining the circuit in
Fig. 3. The capacitance of the tran-
sistor is very much a part of the
total capacitance seen by the oscil-
lator tank circuit, At these frequen-
cies it doesn’t take a great change



in absolute values to crcate a large
change in the relationships of the
reactances that determine the cir-
cuit’s operating frequency.

This example is a powerful argu-
ment in favor of those who insist on
using cxact replacements in critical
applications. A new Delco DS-74
transistor in the oscillator circuit
cured the off-frequency opceration of
the set.

A table model FM radio made
by Motorola (Model TT22C, Chas-
sis HS-67206) was involved in the
third case. This set is an all-solid-
statc AM/FM/FM Stereo receiver
for home use. The customer com-
plained that it would not hold an
FM station very long.

Letting the set play for a while
on the bench revealed that the sct
was drifting just enough to “slide”
the station out of the receiver’s
passband,

As can be seen in Fig. 4, this
chassis uses the standard variable
capacitance diode (varicap) AFC
circuit. This diode is controlled by
the DC potential that develops at
point “X” whenever the set starts
to drift. This DC voltage causes the
varactor to change capacitance to
nul] the detector DC voltage back
to zero.

A VTVM showed that the cor-
rection voltage for the varactor was
developing normally either side of
perfect center tune. Suspicion fell
on the diode. In this case, because
of the nature of VHF circuits, it
was decided to check the AFC di-
ode, D3, by replacement. A new
Motorola 48-6344A01 varicap was
installed, and the set did not drift
in the two hours that we let it oper-
ate on the bench.

The fourth case is about a large
AM/FM/FM Stereo-Phono Magna-
vox console that would drift, pro-
duce static, go completely off and
then would come back on. This
cycle would repeat during the first
half hour or so of operation. Be-
cause the set was new, I recom-
mended that the customer call the
dealer from whom he had purchased
the set, because he has a very good
service department. Before they
called him, however, I made an off-
the-cuff guess that the difficulty was
the AFC diode. When the techni-
cian returned the set he said that it
was, in fact, the AFC diode.

This case was included to show

how frequently drift in solid-state
FM receivers can be the fault of a
defective AFC diode., Both the au-
thor and the dealer’s technician were
able to spot the trouble from past
experience.

Depending on past expericnce
alone, however, can lead to prob-
lems. A casc in point involved a
1969 Thunderbird FM stereo radio,
Bendix Model 9FBS. The complaint
on the service record ticket looked
so much like the almost-classic AFC
diode problem that 1 quickly
changed the diode without properly
checking the set first. The trouble
turned out to be intermittent. It re-
turnec, and 1 had one of those em-
barrassing situations we know as
a callback,

The real trouble turned out to be
an intermittently open diode in the
FM detector circuit—not the AFC
diode. This diode, when open,
would throw the detector out of null
and, thereby, would produce a bias
on the AFC line. Looking over the
ticket for the previous (unsuccess-

FROM 4TH FM
IF AMPLIFIER

ful) wvisit, 1 noticed that the cus-
tomer had listed distortion as a
minor compiaint. This should have
set my mental wheels clicking—and
avoided a callback.

The last case involves another
1968 Oldsmobile radio, Delco
Model 7303153, The complaint was
that the sct would shift frequency
whenever the car was accelerated or
slowed down. This sounded like a
case of poor voltage regulation. This
angle was checked out by monitor-
ing the regutated zener (Z4-) volt-
age while varying the “A” lead (in-
put) voltage from 10 to 15 volts.
There was no significant change in
cither the zener voltage or the set’s
stability. While adjusting the set’s
position on the bench, however, we
noticed that it would slide through
quite a few stations without the
tuning knob being moved. In this
particular case the troublec was
caused by a loose corcbar in the
tuner. A keeper that is supposed to
prevent the bar from moving of its
own accord was missing. A

=5mfd

+ AUDIO OUT

[og
AFC ON-OFF/J-
+ S

/I

DC CORRECTION
VOLTAGE TO X3

IN Fm 0SC

REST OF
OSCILLATOR
CIRCUIT

Fig. 4 Defective varactor, X3, caused slight drift of tuning in Motorola table model

AM/FM/FM stereo home radio.
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OKINNY
YES

undernourished”?

HARDLY!

This QUAM speaker is
thinner and lighterthan
most. but there's
nothing scrawny about
its sound or emaciated
about its performance. a

58

It's one of 25 models in the Quam

line that's being fed a special diet
.. an exclusive new high energy

magnet material we cail Q/8.

Q/8 provides more gap energy
for less weight, so a .65 ounce
magnet gives you the same per-
formance as a full ounce of Alnico
V. Ideally suited to Quam’s high
density cup-pot structure, Q/8
slims the speaker down in contour
as well as weight—whiie delivering
full, robust sound.

0/8 magnets are exclusively available
today on Quam speakers—part of our

ongoing program of nourishing our
customers first with the finest.

—always the
Quality Line,
for every
speaker need.

QUAM-NICHOLS COMPANY
234 East Marquette Road
Chicago, llinois 60637
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Testing Windshield Antennas

All 1970 General Motors cars with factory-installed radios are
equipped with nonrepairable windshield antennas. The finc antenna
wires arc laminated between the glass, and any breakage or shorting re-
quires windshield replacement. To test whether the antenna is opera-
tional, GM has available a pencil-type tester, Tool J-2352, to determine
antenna operability and climinate unnecessary windshield replacement.
—CHEK-CHART

NESA Pricing and Time Survey

Following arc average service prices and times obtained recently in
a survey of 50 service dealers attending a meeting of thc Nebraska
Electronic Service Association in Grand Island.

Average Average
Service Chg. Time

Color Home Call $ 9.52 34 min.
B-W Home Call $ 7.50 29 min.
Sterco Home Call $ 7.80 29 min.
Color Shop Service $32.20 2 hrs.
B-W Shop Service $20.00 1.2 hrs.
Stereo Shop Service $21.80 1.5 hrs.
Color Carry-In (minimum) $ 9.50 38 min.
B-W Carry-In (minimum) $ 6.00 30 min.
Stereo Carry-In (minimum) $ 6.70 40 min,

Service Call Warranty—varies from 3 days to 90 days—NESA News

‘ | N\ ¥ § .0
Play Ball <

with 7 A
Perma-Power [t

color pictures.

an official Rawlings League Baseball
is your gift from Perma-Power tWO Perma-Power Color Brite
when you buy Model C-511 (Parallel wiring 90°

three Color Briteners at the small-button diheptal base) (Rectan-

. gular Color Tubes)
lowest price ever! Regular Price $ 5 .85
o

One Perma-Power Color Brite

Model C-501 (Parallel wiring 70°
shell neodiheptal base) (Round Color

Tubes)

Regular Price $5 .65

Regular price for all three is
$17.35. With this limited time

offer you pay only $15.50 and the
baseball is FREE.

FREE!

““Always rely on Perma-Power
Briteners to extend useful picture tube
life for months, preserve excellent
customer relations for years!”

Boima Bowen.

Chambron Electronics
- e 845 Larch Avenue, Eimhurst, lllinots 60126

Circle 35 on literature card



productPenon

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

Insulating Spray

An improved version of NO-
ARC high-voltage insulating spray
has been announced by Chemtron-
ics Inc.

The new spray is said to leave
a tough, thick, smooth protective
red insulating coating capable of
withstanding up to 30,000 volts. It

W MPROVED NON-CLOGGHE

ARC

TN UORE THAN 20,000 VLTS
DIELECTRIC STRENGTH

e
- MRPONT ET.STREMS ACTR

0T A SR

IMPORTANT ALWAYS
CLEAN SPRAY HEAD
AFTER EACH USE!

M mronTant oimecTIONS 08 B

is recommended by the manufac-
turer for stopping arcing and corona
shorts and ‘“‘potting” components,
as well as water-proofing and in-
sulating printed-circuit boards and
cxposed wiring,

The price of an 8-oz. spray can is
$2.79.

Circle 65 on literature card

Miniature Vacuum Cleaner

Lab/Vac, a new and improved
version of the miniature vacuum
cleaner, is introduced by the Elec-
tronic Tools Division of C. H.
Mitchell Co.

The vacuum cleaner has an in-
ternal filter that collects and holds
the dust and dirt sucked up by the
vacuum, so that no dust can blow
into the work area being cleaned,
nor into the vacuum’s motor.

The unit’s high-speed motor re-
portedly provides vacuum pulling
power previously not available in
a cleaner of this type. Extension
wands and a choice of five clean-
ing tools make it casy to clean the
tops of cabincts and racks, out-of-
the-way places, inside chassis, racks,

instruments, assemblies, compo-

o - o
o -~ -
$ / e :

4

nents, circuit boards, connections,
chart drives, test equipment, etc.

Lab/Vac comes complete with

two extension wands, an all-purpose
nozzle, a bristle brush, a round
brush, a crevice tool, and a necedle
nozzle for cxtremely tight places
that require pinpoint cleaning.

Designed for usc on | 15-volt, 60-
Hz AC current, the unit is priced
at $29.95.

Circle 66 on literature card

Solid-State Receiver
A portable, solid-state receiver,
which brings in the exact time and
radio or audio frequency standards,

Introducing
the world's only $339
triggered scope.

Before you say you don't
need a triggered scope,
look what's happening to
TV servicing: tubes are
out, transistors and IC'’s
are in.

With tubes you could
play hit-or-miss, knowing
the tube would take the o
overload. Try the same yee
thing now, and good-bye o
transistors.

For new-era circuitry,
Leader introduces a new-
era troubleshooter. A
triggered scope, just like
the ones the TV designers
use.

LBO~S01  QSCILLOSCOPE "= =

.99

©1e@ o

Now the wave shape is
locked in and continuously
displayed. Now you can
look at a waveform con-
taining high and low
frequency components.
Now you can determine
voltage directly and
instantly.

Before you say $339 is a
lot of bread, look what it
buys: Leader's LBO-501
S5-inch triggered scope,
with a bandwidth of DC to
10MHz and a solid state
package.

Going like hotcakes at
your Leader distributor.

@10:6
°.

Seeing is believing.

LEADER INSTRUMENTS

37-27 271h Street, Long Island City, N.Y. 11101, (212) 729-7411

Circle 27 on literature card
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”

When you're

putting up an
anfenna,

RCA supports it.
With a complete
line of hardware.”

Chimney, wall, and roof mounts.
Masting. Guy wires, fittings . . .
and standofts, 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

RGA

Antenna
Installation Hardware

Circle 28 on literature card
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has becn announced by Wisconsin
Electronics Corp.

The new battery-powered Model
GSP-3 recciver reportedly lets the
monitor National Bureau of

user

Standards stations WWYV and
WWVH. Three channels allow clear
reception at any time of day, ac-
cording to the manufacturcr. The
stated uses include calibration of
radio or audio frequency measuring
devices.

The unit has 1 wv sensitivity, a
radio frequency input impedance of
50 ohms, and 1-watt audio output.
It weighs 6 lbs. and mcasures 5 in.
X 7 in. X 6 in.

Price is $185.00.

Circle 67 on literature card

Gas Welding Kit

A gas welding kit has been intro-
duced by Microflame, Inc. The com-
pletely self-contained miniature
torch produces SO00°F pinpoint ac-
curate flame. No wires or connec-
tions arc needed, according to the
manufacturer.

The kit contains: a Microflame
torch unit, 6 oxygen cylinders, 3
LP gas cylinders, a spark igniter, 3
different welding tips (small, medi-
um and large), four 6-in. gold-silver

alloy brazing rods, a two-way bench
bracket for mounting on bench or
pegboard, and a booklet titled “How
to Solder and Weld”.

The kits sell for $29.95 cach.

Circle 68 on literature card

Solder Remover

A product designed to remove
solder has been announced by Easy
Electronics Co.

By taying the solder remover wick
on the material and applying for a
second a 35-watt or larger solder
iron, the connection is made solder-
frece and ready for circuit salvage
or re-soldering, according to the
manufacturer. Easy Electronics
states that the “Solder Blottor,”

which works on all types of con-
nections, such as post, pot and lug,
leaves no adverse residuals or flux
contamination,

Bonus-Wik, which is designed for
larger connections and comes in 10-
ft. spools, sells for $1.80 per spool.
Micro-Wik, which is designed for
more delicate connections and
comes in 20-ft. spools, is priced at
$3.50 per spool.

Circle 69 on literature card

Crimping Tool/Wire Stripper/
Bolt Cutter

Vaco Products Co. has rede-
signed its No. 1900 Crimping Tool
to include a bolt cutter.

No. 1902 cuts five sizes of bolts
(10-32, 10-24, 8-32, 6-32 and 4-
40). It also cuts and strips wire
sizes 1022 A.W.G. and crimps
non-insulated, solderless terminals.

Operation is accomplished by
screwing the bolt into the correct

Crimps
{ Non-insulated

| Terminals |

[ew
Black Oxide

1 Fuish

Cuts 5 Sizes
of Bolts
10-32, 10-24
B-32.5.32
and 4-40}

[STnps Wire l /

1 Giant Size -'

l Cushion Grip Handlus_‘ =



opening and squeczing the handle.
Vaco states that the bolt is auto-
matically deburred when it is un-
screwed from the tool.

The price is $4.50.

Circle 70 on literature card

Control Cleaner and Lubricant

RCA Deluxe Control Cleaner and
Lubricant (stock number SC101) is
intended for use on all low-power

b
¥ Sato for Piastét

carbon composition and wire-wound

potentiometers and rheostats, in-

cluding all types of radio and TV

controls, according to the manufac-

turer, It reportedly is safe for plas-

tics. Price is $1.90 per spray can.
Circle 71 on literature card

Insulation Shrinker
The “Heat Tunnel”, which is de-
signed for shrinking shrinkable tub-
ing, has been introduced by Rus-
sell Industries, Inc,

The Heat Tunnel is portable,
weighs less than 1 1b., and report-
cdly shrinks tubing and insulation
to 50 % of its original diameter in
5 to 7 scconds.

The unit, designated part No.
HUG-TH, sclls for $17.95.

Circle 72 on literature card

Repair Bags
Clear polyethlene bags for re-
placed parts are available from Vi-
sion-Wrap Industries, Inc.
The bags arc available with or
without customer imprinting of

NEED CRYSTALS?

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

SPECIALS
Color TV crystal (3579. 545KH7) wire
leads ................ $1.60; 4 for $5.00
100KHz freq. std. crystal (HC13/U) ... .$4.50

HC13/Uy ... .. ... ... ... ... ... $4.50
name, address and sales message on IO(OOCKHZ f)retq' std. crystal (HC6/U) .. $3.50
n o : - Any CB crystal. transmit or receive ...$2.25
]{“.gtl ‘md. small qugntlly runs. The Any amateur bamd crystal (except 80
Blzer [5e 7 i, ¥ ML ke in F1283 Poiders 4for 35,00
Imprinted bags, No. PB 711P, :(r)ly m?rineggggegcyl/dmbs/w ......... g.gg
g meter—: 01derS adcesdon:in: 4 z
are priced from $70 per thousand
for quantities of 1000 or less to
$35 per thousand for quanlitics of We have in stock over six million crystals which
25'00'() B: HITE.E & include types CRIA/AR, FT243. FT241. MC7,
20,000 ‘or more. Bags without an FT249, HC6/U. HC13/U, HC25/U, HC18/U, etc.
imprint, designated No. PB 711, Send 10¢ for our 1970 catalog with oscillator

circuits, listing thousands of frequencies in

scll for $45 per [housand for qu‘mt_ stock for immediate delivery. (Add 10¢ per

itics of 1000 or less to $20 per crystal to above prices for shipment 1st class
thousand for quantities of 25,000 mail, 15¢ each for air mail).
or more.

Special Quantity Prices to
Jobbers and Deaiers
ORDER DIRECT with check
or money order to:
2400 E. Crystal Drive
Fort Myers, Florida 33901

Circle 73 on literature card

Voltage Regulator
A new voltage regulator for color
television, and other appliances

rated at 400 watts or under, is now Circle 7 om literatnre card

Gheck’emw

ALL!

TRANSISTORS
FET'S IN OR
OUT OF CIRCUIT

The TF17 works every time using tried and proven signal injection
techniques. New, improved tests on special RF transistors and
the latest high power transistors, mean that the TF17 is the only
up-to-date transistor tester on the market. A new, exclusive
setup book in rear compartment guides you to every test for
over 12,000 transistors and FETs. The book is not needed for
general service troubleshooting. Regular transistors are checked
for beta gain and Icbo leakage. FETs are checked for trans-
conductance and Igss leakage. Only $109.50

SENCORE

NO | MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON. ILLINOIS 60101

Circle 29 on literature card
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avaifable from Perma-Power, Divi-
sion of Chamberlain Manufacturing
Corp.

The new Model D-111 voltage
regulator reportedly lowers the line
voltage 10 voits when the sclector
switch is set to the “Down 10” posi-
tion, and increases it by 10 volts
when set up to the “Up 10™ posi-
tion. When line voltage is normal,
requiring neither an increase or de-
crease, the voltage regulator selec-
tor switch is sct to the “Direct Line™
position,

The unit is list priced at $12.40.

Circle 74 on literature card

Miniature Soldering Stations

A new scrics of miniature, low-
voltage, controlled-output soldering

stations has been made available
by the Weller Electric Corp.

The W-MCP scries tools have
a solid-state, ¢losed-loop control
system coupled with Weller’s curie
point temperature scnsing  system,
which reportedly controls output
and temperatures automatically. The
units arc available with fixed con-
trol point temperatures of cither
500°F, 650°F or 750°F.

The working end of the station
is made up of a 6'2-in. long pencil

e X i A
ﬁh}s
— o ‘,Qu
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’" o ”\\ smi“‘“llﬁ
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iron weighing 1.35 oz. and featur-
ing a flexible, burnproof siliconc
rubber cord. The iron is normally
supplied with a Y-in. chiscl tip;
however, interchangeable 1/32-in,
3/64-in. and 5/64-in. tips also arc

—6 0 Z/NTA—-

A NEW TOOL FOR CLEANING
CONTROLS OF TV AND AUTQ RADIOS

THRU FRONT PANELS

MODEL NO. WL
PACKAGED WITH 3 OZ. AEROSOL

LUBRITE.

" HBEIE

DEALER COST $2.67

[ar43 O‘V\\‘}

ALl TUNEL

QUans o POLISNE
WERICATES

WORKMAN

MANUFACTUREDE BY

SARASOTA FLORIDA [ PRODUCTS INC.

Circle 30 on literature card
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available from the manufacturer.

The power unit is isolated and
clectrostaticaily shielded. Incorpo-
rated in the casc are a non-sinking
iron holder, an on/off switch, an in-
dicator light and a tip-cleaning
sponge.

The prices range from $29.70
for quantitics of 1 to 3 to $21.60
for 24 or more.

Circle 75 on literature card

Multi-Purpose Epoxy

A ncw multi-purpose epoxy,
which reportedly has a complete
curing time of less than sixty scc-
onds, has been announced by the
Instrument Division of Tescom
Corp.

Called Minit-Cure, the cpoxy is
designed for jobs requiring fast cur-
ing time at room temperature

(75°F). It can be used to bond
metals, woods, plastics, rubber and
glass.

Applied with a brush, Minit-Cure
has a tensile strength of 2900 psi
and sells for $24.95.

Circle 76 on literature card

Tape-Head Demagnetizer

A new demagnetizer, which has
been introduced by Robins Indus-
tries Corp., reportedly removes ex-
cessive magnetic buildup from cas-
sctte cquipment heads. It is built

into a compact-cassette case, A flat,
mylar-copper laminate lead wirc
permits closing the cover of the
player. Other features include a
pilot light and operation on stan-
dard house current.

The price of Model TD-10 is
$8.30. A

Circle 77 on literature card



Hererow
: AUTOMATIC

STAPLE GUNS

CUT WIRE & CABLE
INSTALLATION COSTS

. without cutting into insulation!

SAFE! Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetration
to prevent cutting into wire or cable insulation!
3 »))

No. T-18—Fits wires up tq
3/16” in diameter.
s
BELL, 1
TELEPHONE,
THERMOSTAT,
INTERCOM,
BURGLAR
ALARM
and other low
voltage wiring.

/ ~ Uses T-18
W staples with 3/16” round crown

R)E

= in 3/8” leg length onlyj

/ ») —p ) | /
mo T-25—Fits wires up to

1/4” in diameter.

F‘ Same basic construction _. 5

and fastens same
wires as No. T-18.

Also used for
RADIANT
HEAT WIRE

|

Uses T-25 staples

with 1/4” round crown in 9/32"

3/8”,7/16” and 9/16” leg lengths./ j\r_

T-18 and T-25 staples also available in Monel and

with beige, brown and ivory finish at extra cost.
g d I1

0. T 75—Fits wires and cablesﬁ
up to 1/2” in diameter.

RADIANT HEAT
CABLE,
UF CABLE,
WIRE CONDUIT
COPPER TUBING
or any non-metallic
sheathed cable.
Also used as
DRIVE RINGS
in stringing wires.

Ry

J L

Uses T-75 staples with 1/2”

N
= i flat crown in 9/16”, 5/8” and
./_' /sal 7/8” leg Iengthy

&

—d 4Ll

Arrow Automatic Staple Guns save 709 in time
and effort on every type of wire or cable fasten-
ing job. Arrow staples are specially designed with
divergent-pointed legs for easier driving and
rosin-coated for greater holding power! All-steel
construction and high-carbon hardened steel
working parts are your assurance of maximum
long-life service and trouble-free performance.

Ask your Electrical Supply Dealer
or write for further details.
RARROW FASTENER [OMPANY NC
Saddle Brook. New Jerscy 07663
“Pioneers and Pacesetters
For Almost A Half Century”

Circle 31 on literature card
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e Now faster than ever.

SO|Id state
instant-on

MIGHTY MITE T

Instant-on action with all solid state

FET circuitry—no waiting for warm-up.
o New push-button operation speeds up every test—saves

you valuable time.

e New 13th socket checks still more tubes—now over 3000

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
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MANUFACTURER’S

MEASUREMENTS’
MODEL 940

INTERMODULATION
METER

The fidelity of an audio amplifier can be
accurately determined by a single mea-
surement — INTERMODULATION DIS-
TORTION! The Model 940 Intermodula-
tion Meter will permit you to quickly and
easily check any audio amplifier to as-
sure compliance with the manufacturer’s
specifications.

FEATURES

m Choice of two low frequencies (60
or 120 Hz) and three high frequencies
(3, 7 or 12 kHz).

& Direct reading meter indicates
percentage of intermodulation.

a Intermodulation ranges of 1, 3,
10 and 30%.

B Accuracy, = 5% of full scale.

m Choice of 4:1 or 1:1 amplitude ratio
(low-frequency to high-frequency).

m Residual IM less than 0.025%.
m All solid-state design.

® May be used to check linearity of
film and disc recordings, phonograph
pick-ups, recording styli and
record matrices, proper adjustment of
bias in tape recordings.

WRITE FOR BROCHURE GIVING
COMPLETE SPECIFICATIONS

25
MEASUREMENTS

THOMAS A. EDISON INDUSTRIES

McGRAW-EDISON CO.
P. O. BOX 180
BOONTON, N. J. 07005
TEL: {(201) 334-2131
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Cataloas
Merlre

ANTENNAS

100. Gavin Instruments, Inc. —
has issued a catalog cover-
ing their new line of clec-
tronic hardware and re-
lated accessories.

AUDIO

101. Nortronics Company, Inc.
—has released a 6-page
leaflet, form No. 7260,
which shows how to deter-
mine whether or not the
tape head of a tape re-
corder is worn to the point
where replacement is re-
quired.

BUSINESS

102. Datastrip Corp. — an-
nounced the publication of
a 12-page illustrated cata-
log covering their line of
cross reference visible in-
dexing systems and gener-
al list-keeping books and
equipment.

COMMUNICATIONS

103. Antenna Specialists Co. —
has made available an easy-
to-use slide rule wheel cal-
culator, which is designed
to tell how far a given sys-
tem can be cxpected to
communicate, as well as
taking into account the ef-
fects of antenna gain, in-
creased tower height,
transmitter power, receiver
sensitivity, etc.

104. Apelco — has published a
12-page catalog covering
their line of 1970 marine
communications and navi-
gation equipment.

COMPONENTS

105. Essex International, Inc.,
Controls Division—has is-
sued their 1970 “STAN-
COR Color and Mono-
chrome Television Parts
Replacement Guide,” con-
taining a list of over 500
STANCOR transformer
and deflection components,
a cross reference guide and
a section covering the

STANCOR line of flybacks,
deflection yokes, vertical
outputs, power and output
transformers and filter
chokes, plus several pages
of schematics.

106. General Electric — a 12-
page, 4-color, illustrated
“Picture Tube Guidebook”
brochure No. ETRO-5372
provides a reference source
for information about GE
color picture tube replace-
ments and tube inter-
changeability.

INSTRUCTIONAL MATERIAL

107. Graymark Enterprises, Inc.
—has released a catalog of
electronics transparencies,
plus other eclectronics com-
ponents and instructional
projects.

SPECIAL EQUIPMENT

108. Ideal Industries, Inc. — 2-
page, 2-color Bulletin No.
6A has been issued, which
illustrates and describes
their new electric heat gun.

109. Power Electronics, Inc. —
has published a brochure
illustrating and explaining
the uses of their Model
PEP IV portable electric
power unit.

TECHNICAL PUBLICATIONS

110. Howard W.Sams & Co., Inc.
—Literature describes pop-
ular and informative pub-
lications on radio and TV
servicing, communications,
audio, hi-fi and industrial
electronics, including 1970
catalog of technical books
on cvery phase of elec-
tronics.*

TEST EQUIPMENT

111. Sencore, Inc. — announces
the availability of its 12-
page 1970 catalog, Form
No. 517, describing the
company’s complete line of
electronic test equipment,
featuring 5 new instru-
ments.*

112. Tucker Electronics Co. —
has issued a 44-page cata-
log, No. 18, which describes
over 2000 different test in-
struments or microwave
components for sale or
rent.

#“Check “Index to Advertisers”

for additional information.



READER

SERVICE CARD
Electronic Servicing

Use the handy postage-free card below to obtain free catalogs
and literature...and to subscribe or renew your subscription.

Read instructions carefully.

As a service to its readers, ELECTRONIC

SERVICING makes the postpaid.card be-

low available for your convenience in ob-

taining current manufacturers’ literature.

To use the card, simply:

a. Circle the numbers corresponding to the
numbers of the items about which you
would like to receive additional infor-
mation.

b. Print your name and address and check
your occupation.

c. Include ZIP code—requests may not be
filled without it.

d. Tear out lower half of this insert and
place in mailbox.

Note the deadline date—Requests re-

ceived after this cannot be filled.

¥ Free catalogs & literature

APRIL, 1970
OFFER EXPIRES JULY 1, 1970

Please indicate number of items you have circled=3»

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108

109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162
163 164 165 166 167 168 169 170 171 172 173 174 175 176

Print plainly or type below:

Name

Firm

Firm Address

Clity. State Zip.

Did you receive this issue through [] Distributor [ Subscription

Subscribe or renew your present subscrip-
tion to the nation's favorite electronic serv-
icing magazine . . . ELECTRONIC SERVIC-
ING (formerly PF REPORTER).

Now with expanded editorial coverage of
the entire electronic servicing business,
ELECTRONIC SERVICING is more valu-
able to you than ever! Monthly it brings
you the latest solutions to service prob-
lems on home entertainment electronics,
including concise, timely coverage of new
testing methods, product reports and prac-
tical service procedures!

Start ELECTRONIC SERVICING coming by
sending in this postage paid order form . ..
TODAY!

W Subscription offer

Subscription Offer

Enter my subscription to ELECTRONIC SERVICING
[ 3 Years $10.00 [] 2 Years $8.00 [ | Year $5.00

O Bill Me [J Remittance Enclosed [] Extend Present Subscription

IMPORTANT! Please check your business classification.
Type of Business ‘Position
Check One Check One

A. O Independent Electronic Service Organization H.[] Owner, Manager

B. O Retailer with Electronic Service Department. |.[7] Ser. Manager

C. O Independent or Self-Employed Service J. O Technician
Technician K. [J Other

D. O Electronics, Radio, TV Manufacturer

E. O Industrial Electronic Service

F. [0 Wholesale, Jobber, Distributor

G. O Other (Specify) ................ ErrrrE

Be sure you have checked one box in each column above!

waann amaricanradichictanscom. T —

—— s o ——



WRITING TO
Electronic Servicing?

Help us prevent delay
If your comment or question is about ...

YOUR SUBSCRIPTION

Changes of address or any questions about
your subscription should be sent to the
address at right. Please advise us of a
change of address at least 4-6 weeks in
advance of your move, if possible.

R. V. Ward, Circulation Director
ELECTRONIC SERVICING
1014 Wyandotte St.

Kansas City, Mo. 64105

ANY OTHER SUBJECT

If you have a comment or question about

an article, condition in the industry, a ser- J. W. Phipps, Managing Editor
vice tip or problem, need a part or sche- ELECTRONIC SERVICING
matic, or would like to pass along infor- 1014 Wyandotte St.

mation about an industry oriented event, Kansas City, Mo. 64105

etc., write to:

FIRST CLASS
PERMIT NO. 217
CLINTON, |[OWA

BUSINESS REPLY MAIL

No Postage Stamp Necessary if Mailed in the United States

Postage Will be paid by —
Electronic Servicing —
P.0. Box 2609 —
Clinton, lowa 52732 W—




When you don't have time to
take it back to the bench...

Briew $ 106"

Volume 3

Field-Service Guide

for RCA Color-TV Receivers
1969-1970

CTC -22 through CTC-40

= ST

’ e

~ Tells all, shows all, for in-the-home
circuit adjustments on latest RCA color TV's
Shres e e meameehvien: 3 riianens S O $4 QO

ice reference of its kind! Add this new edi- ° top-and-rear views, tube removal di-
tion to Volumes 1 and 2 and you’re ready rections, etc.

forevery RCA color TV dating back to 1955. *Optional Price
Seven sections in easy-to-understand form, Parts List. Includes major components - .
schematics, plus waveforms and illustrated . and their replacement part numbers. gﬁehgevu;oﬁignT;;e”ﬁ;sbgf’u”;g{ef%Liddeéa"s

adjustment procedures:
Tuner Section. Schematics, transistor RCA Electronic Components Harrison, N.J.

genegal Field Service Adjgstlrlnents. » and electrical control parts lists.
tep-by-step procedures and illustra- Remote Tuner Section. Schematics of
tions for adjusting purity, black-and- 6 transmitters and receivers in tuners

white setup, static and dynamic con- . : - ; .
vergence, and AFPC. gs;_%c{46n Chassis Series CTC-22 to

~ RCA Receiving Tubes for Color TV. Index. Cross-references for all receiv-
d Lists all the type numbers used in 7 ers by model numbers, set names and
= RCA color receivers. « chassis numbers.
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Standard Hold Standard Hold
Catalog Rating Catalog Rating
Part No. (Amps.) Part No. {(Amps.)
815.650 .490 8152.75 1.92
815.800 .600 815003 2.1
815001 .650 8153.25 22
8151.25 .930 815004 2.5
81501.5 1 81504.5 3
8151.75 12 815005 3.25
815002 1.4 815006 39
8152.25 1.5 815007 414
81502.5 1.6

& a
) ; ‘) 9
Littelfuse TV set circuit breakers are thesafe, re- Nothing’s mare #eliable than a Littelfuse circuit
liable, money saving short-circuit-oroblgng-solvers praaker. Thernf®i-respcnsive Litte fuse Etreakers
. . . 17 availaktle modais—exact replac?q_nentsﬁ?f_g’_;_‘ are dual operated bi-metallic devices p-oviding
cover'thE'entifre-,?a‘nge'o'f domestic television ses&'?‘-_"ie mperature compensation over a wide range of
' % — arnbient temperature variation. Molded phenolic
your : ) o ) 3
i censtruction eliminates ing distcrtion of
thz base, maintaining exam;ctory se ibrations,
The unit is ccmpletely ean%:ed to protect'&?iﬁqal
moaving parts from dirt end otheg foreign matter. T —

Littelfuse circuit breakers are ava lable fr
distributor—sing y or in bu'k.

Super-simple in operation—the sensitive breaker )
flips open under current overloads protecting the Any TV set you're likely t2 service will take Littelfuse
~_ircuitry. Reset oy merely pressirg the red reset ci~cuit breakers.

- _plungegek byjit-in “trip free” featre of Littelfuse They'll flip for safety
" breakegs+prevens forced closing when dangerous '

< pad currents are present. You'll flip for satisfactioﬁ. IS
: - - d
4l 5
—"M* o .
¥ /’
B DES PLAINES, ILLINOIS 600°6
SUBSIDIARY OF TRACOR, INC.
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