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OVERHAUL $9.75 °

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

Guaranteed means a full 12-month warranty against defec-
tive workmanship and parts failure due to normal usage.
That's 9 months to a year better than others. And it's
backed up by the only tuner repair service authorized and
supervised by the world’s largest tuner manufacturer—
Sarkes Tarzian, Inc.

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

REPLACEMENT TUNERS..'$10.45

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

ORDER TUNERS BY PART NUMBER,
AS FOLLOWS:

Intermediate AF Amp Osc. Mixer
Frequency Tube Tube

Part = Heater

MFT-1  41.25 mc Sound

45.75 me Video 6GKS 6LJ8 Parallel 6.3V
MFT-2  41.25 mc Sound

45.75 me Video 3GK5 5LJ8  Series 450 MA

MFT-3  41.25 me Sound )
45.75 mo Vigeo  2GKS  5CG8  Series 600 MA

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

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

TUNER SERVICE CORPORATION

FACTORY-SUPERVISED TUNER SERVICE

MICWEST 817 N. PENNSYLVANIA ST., Indianapolis, Indiana TEL: 317-632-3493
(Home Office)}

EAST 547-49 TONNELE AVE., Jersey 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
WATCH FOR NEW CENTERS UNDER DEVELOPMENT
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10 Eliminating TVL. Methods for finding and curing the causes of
television interferencc. By Jack Darr.

16 Record Changer Repair. Tips for servicing the “mechanics”
of phonographs. By Homer L. Davidson.

24 Troubleshooting a Multi-Trouble TV, Sorting out each trouble
symptom and handling it individually is the only logical ap-
proach to multiple troubles. By Stan Prentiss.

32 Repairing Clock Radios. Case historics that reveal common
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% "QT"keeps you ahead with the fastest

moving RCA parts.

“QT" is a Quick Turnover Inventory system that
brings you a steady supgly of the fastest-moving
RCA Home Instrument replacement parts. It
practically guarantees ycu’'ll have the parts you
need for most of your servicing jobs.

This means you get the jobs done, without
backlogging and last-minute dashes to your
distributor for essential QT parts.

A “QT"” inventory helps you cut down on those
stacks of dusty boxes and trays of unused parts—
and the dollars you have tied up in them.

The entire system is incredibly handy and efficient

. .. lets you find parts quickly while you're

working . . . reminds you to reorder when your
supply is low . . . makes inventorying and reordering
so fast that it’s almost automatic.

Suddenly you’'ll find yourself with a lot more time
to devote to additional servicing jobs.

Check it out with your RCA “QT" Parts Distributor.
He’ll discuss the different “QT” inventory plans
with you and help you select one tailored to

your operation.

After that, things go very smoothly.

Parts and Accessories, Deptford, New Jersey.




FTC Ruling on TV Servicing Rate Schedule

The Federal Trade Commission was recently re-
quested to render an advisory opinion with respect to
the legality of a trade association preparing and dis-
tributing a standard rate and service pricing manual
for common use by clectronic servicemen with the
general public.

It was represented that a major problem in the in-
dustry is the lack of guides by which the public can
determine whether prices charged for various repair
services are fair and equitable. This lack has led to
many customer complaints and to fraudulent oper-
ations by unethical repairmen. The association took

SAVES

your back...

SAVES

your time...

|
| SHORTY 4
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for = e
i RADIO and TV »
ol

just 47 inches high for STATION WAGONS =+
and PANEL PICK-UPS

Designed for TV, radio and appiiance
men who make deliveries by station
wagon or panel truck . .

J.A 47 inch length saves detaching the 1
- set for loading into the ‘‘wagon’' or
Lt pick up. Tough, yet featherlight alu- - k¥
§ minum alloy frame has padded felt %
@ ' front, fast (30 second) web strap
ratchet fastener and two endless rub- N
h ber belt step glides. New folding y

FOLDING PLATFORM  platform attachment, at [left, saves
15Va'" x 242" top.  your back handling large TV chassis YEATS
Snaps on or off. o table models. Call your YEATS Model No. 5

(Platform only}
$11.95

. the short

dealer or write direct today!

, - Ewerladl” COvER AND PADS

" YEATS semi fitted covers are made
of tough water repellent fabric with
adjustable web straps and soft,
scratchless white flannel liners. All
shapes and sizes — Write

Height 47"
Weight 32 |bs.

FURNITURE PAD

APPLIANCE DOLLY saLes comMpPAaNY
1307 W. Fond du Lac Ave. * Milwaukee, Wisconsin

TV COVER
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the position that a standard rate schedule would pro-
tect the public and free ethical servicemen from unjust
accusations.

The Commission advised that it could not give its
approval to the proposed common use of a standard
rate and scrvice pricing manual by competing elec-
tronic servicemen. While the adoption and dissemina-
tion by the association of such a manual may be mo-
tivated by a purposc to remove evils affecting the in-
dustry, it appcars to go further than is reasonably
neeessary to accomplish the desired result.

Even though usc of such a manual is accompanied
by disclaimers, there is implicit, therein, too grave a
danger that it will serve as a device through which
service rates and fees would become uniform and stable
throughout the industry. While adoption of a means
likely to create competitive uniformity in terms of
service pricing may be a convenience to trade associa-
tion members, this factor is far outweighed by the
benefits to the public of the intense competition be-
tween competing servicemen, and it is this compe-
tition which the law protects, the FTC stated.

—the Antenna, Oklahoma TESA

Facts About TV Radiation

In an effort to help climinate any public misconcep-
tions about color television radiation, Packard Bell
Electronics Corporation has published, as a public ser-
vice message, a 16-page pamphlet aimed at answering
such questions as: What is radiation? How is it cre-
ated? How is it blocked? What are the amounts of ra-
diation caused by TV receivers? Is radiation harmful?
What arc the standards and tests for television radia-
tion? Why all the publicity about it?

Also included in the pamphlet is the following full
text of a recent statement by Dr. Victor P. Bond, M.D.,
Ph.D., associate director ot Brookhaven National La-
boratory and chairman of the Radiation Bio-Effects
Advisory Committee for the Public Health Services
National Center for Radiological Health:

“First let me say that X-ray protection standards for
TV receivers have been established by appropriate
authoritative groups such as the National Council on
Radiation Protection (NCRP). The basic exposure
guide is 0.5 milliroentgens (mR) per hour at 5 cm (2
in.) from the surface of the receiver under normal op-
erating conditions (Radiology, Vol. 75, pg. 22, 1960).
Standards such as this, particularly for the general pub-
lic, are deliberately conservative, and are set well below
levels of exposure that carry a significant probability of
detectable medical effects in the exposed individual
(“somatic effects”) or his progeny (“genetic effects”).
Nonetheless, manufacturers can, and in my opinion
should be required to, provide for adequate shielding
and testing such that these guides are adhered to.

“The question arises of the probability of medical
effects if, perhaps through faulty construction, this limit
is excceded by sizable factors in some receivers. Even
if exceeded by perhaps 10 or 20 times, or even more,
the doses and dose rates are still very low, and no med-
ical effects have ever been demonstrated at the resultant
levels of exposure of the viewer. On the other hand,
there is evidence leading to the hypothesis that small



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

solve ALL your television tuner problems.

® OVERHAUL SERVICE — All makes and models.

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

(Guaranteed color alignment . . . no additional charge)

Overhaul includes parts, except tubes and transistors.

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

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

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

® CUSTOM REPLACEMENTS

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

CASTLE TV TUNER SERVICE,

@ UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.

STOCK SHAFT IF. OUTPUT

No. HEATERS Min.*  Max.*  Snd. Pic. PRICE
CR6P  Parallel 6.3v 13~ 3~ 4125 4575 895
CR7S  Series 600mA 134 37 4125 4575 9.50
CR9S  Series 450mA 134~ 3”7 41.25 4575 9.50
CR6XL Parallel 63v 215”7 127 4125 4575 1045
CR7XL Series 600mA 2% 127 41.25 4575 11.00
CRIXL Series 450mA  2v%” 127 4125 4575 11.00

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

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

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

INC.

MAIN PLANT: 5701 N. Western Ave., Chicago, [llinois 60645
EAST: 41-90 Vernon Blvd., Long Island City, N.Y. 11101
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TRON Rectifier Fuses

For the Safe Protection of Solid
State Devices

Provide extremely fast opening on
overload and fault currents, with a
high degree of restriction of let-thru
current. Many types and sizes avail-
able. Ampere ratings from 14 to 1000
in voltage ratings up to 1500.

doses of radiation carry a probability, however small,
of some damage, particularly genctic (genetic effects
could, of course, be detected only in subsequent gen-
erations). Thus a categorical statement that there is no
probability of any damage at the low doses and dose
rates involved cannot and should not be made.

“However, the probability of such effects is extremely
low, and is now lower than previously thought, particu-
larly at low dose rates. This is because of the demon-
stration in the last decade that biological repair (effects
are less “cumulative”) does take place for genetic dam-
age as well as for somatic damage. Thus it can be stated
definitely that the probability of genetic effects at the
low doses and dose rates involved is so low that they
could not be demonstrated in subsequent generations
even if a very large population of human beings were
now exposed.

“With respect to the person actually exposed, no
demonstrable or significant effect will result from view-
ing under usual conditions. The low doses and dose
rates involved are unequivocally far below those that
would lead to “radiation illness” in an exposed adult
or child, and certainly they are not large enough to
cause medical effects detectable by the practicing phy-
sician. Even with a markedly defective receiver and
under most unusual circumstances (e.g., prolonged stay
very close to the surface of the receiver emitting the
most X-radiation), the probability of detectable medical
effects is extremely small.

& PF REPORTER/October, 1968

“Thus while it is prudent to control and severely
limit exposure to radiation (as well as to all other po-
tentially injurious agents), it is quite clear that the
probability of significant or even detectable medical
effects from X-rays emitted by faulty color TV re-
ceivers is vanishingly small.”

—Packard Bell

Hermetic Sealing of Glass to Metal

A fundamental new discovery for the hermetic seal-
ing of glass to metals—including semiconductor ma-
terials—with wide potential utilization in diversified
consumer, industrial and government applications, has
been announced by P. R. Mallory and Co.

G. Barron Mallory, president of the Indianapolis
firm, said the process is unique in that it utilizes elec-




tric potential rather than adhesive, fluxes or conven-
tional fusing techniques for achieving a bond stronger
than the original materials.

Utilizing the new process, bonding can be accom-
plished in a matter of seconds and without the need for
external pressure being exerted on the materials. Typ-
ical uses for the process, Mr. Mallory said, could in-
clude such diverse applications as the manufacture of
hermetic seals for vacuum tubes and other vacuum
system applications, and the encapsulation of clectronic
components.

The bond is formed by placing a flat piece of in-
sulating material, such as glass, on a flat piece of metal,
heating the two pieces to a temperature well below the
softening point of the glass and then, applying a DC
electrical voltage across the glass-metal sandwich with
positive voltage applied to the metal.

The time required to complete the bond depends on
the surface flatness, the temperature to which the ma-
terial is heated and on the magnitude of the applied
voltage. These factors have been varied from tempera-
tures of about 150 to 1,250 degrees centigrade, from
times ranging from several seconds to secveral minutes
and with electrical voltages of a hundred to more than
a thousand volts.

NEA Convention Activities
Richard Glass of Indianapolis, Indiana has been
elected as the new president of the National Electronic

Associations (NEA) at their annual convention in Pasa-
dena, California.

Glass, who is a past president of the same organiza-
tion, was elected to lead the group of affiliated State
Television Service Associations following an all-out
election campaign.

Area vice-presidents were also elected and include:
Warren Baker of Albany, New York; Warren Gill of
Albany, Georgia; Kenneth Young of Washington, lowa;
Ray Demonbrun of Louisville, Kentucky; Charles En-
yeart of Lincoln, Nebraska; Norris Brown of Houston,
Texas; Colin Gregory of McMinnville, Oregon and
Emmett Mefford of Fontana, California.

Leon Howland of Indiana was elected as the new
national secretary for NEA and Homer Davidson of
lowa was re-elected as national treasurer.

Changes in Yellow Page Listings

Under three separate resolutions adopted by the
convention delegates, it was suggested that because of
the confusion and additional costs involved in being
listed under many different categories to cover the
complete range of business for the majority of elec-
tronic industry dealers, the new category headings
should be: “Television & Radio, Sales—Service” and
“High Fidelity Sound Equipment, Sales—Service.”

The second resolution adopted concerns the area of
phonographs and recorders. Under the new proposed
headings the current six listings would be combined

The Comptete Line of Signal-Indicating
Alarm-Activating Fuses™
For use on computers, microwave units,

communication equipment, all electronic
circuitry.

\
N =
x\

BUSS Grasshopper
Fuse, Visual-Indicating,
Alarm-Activating,

BUSS GLD-% x 1% in.

Visual-Indicating,

Alarm-Activating.
BUSS GBA-Y4 x 1% in.
Visual-Indicating.

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

BUSS MIN-13/32x 1%2
in. Visual-Indicating.

BUSS ACH
Aircraft Limiter,
Visual-Indicating.

FNA FUSETRON Fuse 13/32

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

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

For fuses and fuseholders of unquestioned high quality

for every protection need...

SUB-MINIATURE FUSES

Ideal for space tight applications, light weight, vibration and
shock .resistant. For use as part of miniaturized integrated
circuit, large multi-circuit electronic systems, computers, printed ] i
circuit boards, all electronic circuitry.

TRON
Sub-Miniature Pigtail

Fuses — Body size only .145 x .300 inches. Glass
tube construction permits visual inspection of ele-
ment. Hermatically sealed. Twenty-three ampere
sizes from 1/100 thru 15,

] =

T

BUSS sub-Miniature GMW

Fuse and HWA Fuseholder

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

Write for BUSS Form SFB

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

SUPPLIED THE ECONOMICAL WAY
THRU DISTRIBUTORS
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Circle 5 on literature card

Qctober, 1968/PF REPORTER 7



mmm m m =mCLIP MEOUTE = o wa ox om =

PLEASE SEND ME FULL INFORMATION ABOUT
YOUR PICTURE TUBE REBUILDING EQUIPMENT.

SEND THIS COUPON TO:

C.R.T. EQUIPMENT CO., INC.
2740 OLD LEBANON ROAD
NASHVILLE, TENNESSEE 37214
TEL. (615) 883-0215
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This coupon will provide you
with full information about the
world’s finest low-priced picture

tube rebuilding equipment
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WEW COAX

MATCHING R
TRANSFORMER

For UHF/VHF
Color/B&W TV

One UHF or VHF Matching ¥
Transformer for either indoor
or outdoor use. Mosley's new
MTR-37A provides a perfect

match of 300 ohm antenna or
receiver to 75 ohm coax.

Solderless connections

for easy installation
on antenna or TV
set terminals.

@ Write Dept. 160A for FREE detailed brochure,

”ns/eq histroma,
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4610 N, Lindbergh Bivd.,
Bridgeton Missouri 63042

into: “Phonographs, Commercial-—Sales-Service” and
“Recorders, Commercial—Sales-Service.” The same
heading would be used with the addition of the word
“Renting” for those interested in that category.

The third resolution was in regard to the current
practice of placing the rental of television sets that also
involves retail sales and service, under the letter “T”.
It is suggested that this be moved to a classification of
“Rentals-Television” and that the directories adequately
refer the subscriber to the rental section.

Committee To Work With Manufacturers

A new national committee on serviceability, to be
directed by Dean Mock of Indiana, will concentrate on
developing a series of national surveys to learn and re-
cord the problems involved in servicing new electronic
home entertainment products.

According to NEA president, Dick Glass, “We hope
that this information can be recorded as quickly as
possible so that committee members can set up per-
sonal meetings with manufacturing officials in an ef-
fort to make their products more easily serviced.”

Glass went on to state that, “This is not a gripe com-
mittee, but a functional and constructive effort to work
with the manufacturers so that by simple adjustments
the service industry will be in a better position to serv-
ice their products faster and at less cost to the con-
sumer. Often times a single test point can make the
difference between minutes and hours for the service
technician.”

RCA Develops Higher-Output Transistors

RCA has announced the use of a new laminated con-
struction technique to build experimental transistors
that for the first time rival large electron tubes in power
output.

Although the technique is still in advanced laboratory
development, one of the new, super-power transistors
has already generated radio waves oscillating at one
million Hertz with a power of 800 watts. This is threc
times the 250 watts generated by many standard broad-
cast radio stations, according to John B. Farese, ex-
ecutive vice-president, RCA Electronic Components.
Considerably higher powers and frequencies are ex-
pected, he added.

One of these new transistors was shown to the elec-
tronics industry for the first time at the company’s
exhibit at the Western Electronics Show and Conven-
tion (WESCON) in Los Angeles.

The new technology responsible for these transistors
is being pioncered by a team of engincers led by Hans
W. Becke of RCA’s Electronic Components organiza-
tion and is part of a long-term development program.
This program, sponsored by the U.S. Air Force and
U.S. Navy, may eventually make possible all-solid-state
sonar, high-power communications systems, electric
furnaces and other heavy duty items that have not pre-
viously been transistorized.

Samples of the experimental RCA transistor have
been delivered to the military for their evaluation and
testing.

This concept in transistor technology, which makes
usc of fusing or laminating of semiconductor materials,
ultrasonic cutting rather than photo-etch techniques,
and glass hermetic sealing, has been developed by RCA
Electronic Components. A



COLOR GENERATORS

4 reasons why Sencore is your best buy
in professional test instruments

LOBOY CG10 LOBOY CG12 J"

America's lowest priced professional AC operated version of the CG10. Also

quality standard color bar generator. has 4.5 MHz crystal controlled signal

All solid state. Battery powered for for fine tuning adjustment.

maximum portability. $109.95
$89.95
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COLOR KING CG141
Absolute stability assured by exclusive COLOR ANALYZER CA122B
Ul CORhelf  dndl pnehi [EIHEl aSik- The complete analyzer for color and
cuitry. All standard patterns, plus new B&W-—_far more than just a color gen-
Er?;/ftz)!i sflgagtlsredsottognd single cross. erator. Has variable RF and IF outputs,
yzing ) composite video, chroma, and hori-
$149.95 zontal and vertical sync pulses.
$1817.50
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Whatever the need, Sencore has the color gen- Each is triple tested for guaranteed accuracy.
erator that is just right for you. Each has the Each is steel encased with chrome panel. See
built-in quality you expect from Sencore. Each your distributor for more reasons why Sencore is
has standard RCA licensed color bar patterns. your best buy, always.

S E N C O R E NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
326 SOUTH WESTGATE DRIVE ADDISON. ILLINOIS 60101
Circle 8 on literature card
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Eliminating TVI...Methods of tracking

by Jack Darr

There are two types of television
interference (TVI): temporary and
permanent. The temporary kind
comes from older cars without igni-
tion-noise suppression and there is
not a lot that can be done about
it. The “permanent” type comes
from such sources as home elec-
trical appliances and power lines.
This type of interference can be
tracked down and eliminated.

Auto-Noise TVI

Modern cars have resistive igni-
tion wiring and do not radiate igni-
tion noise. However, an older car
without noise-suppression is in ef-
fect, a transmitter with about 25,-
000 volts on the final. If a very sen-
sitive TV antenna is used, such
noise will be picked up along with
the TV signal, since they arc both
electrical impulses.

From actual tests, it has been
determined that practically all of
this noise is picked up by the an-
tenna itself. Thus, turning a highly
directional antenna away from a
busy highway, will eliminate most
auto-generated noise.

Small Motor Noise

There is only one practical way
to eliminate permanent noise—track
it down and eliminate it at its
source. There are two ways to elim-
inate noise: suppression and shield-
ing. Usually both are required.
Some permanent noise is radiated
and some travel on the AC line.
Stopping the noise at the source
will prevent dispersion.

The source of most noise is an
arc. Arcs generate purely random
noise with frequency components in
all bands up to and including the
VHF TV channels.

The tiny arcs at the motor
brushes of small home appliances
are a common source of noise. Al-
though most modern appliances
have built-in noise-suppression de-
vices, older or cheaper units do not.

The time period in which TVI
occurs can be the best clue to its
source. If the complaint is “This
darn stuff always comes on just

10 PF REPORTER/October, 1968

when I'm trying to watch the even-
ing news,” chances are the noise
source is an appliance being used
to fix supper: mixer, blender, toaster
or electric oven. Conversely, if the
noise appears only on washday, look
for trouble in the washer or dryer.

In all cases, noise interference
from appliances can be determined
by turning them on and watching
the TV screen, Fig. | depicts the
result of a small-motor noise. In
this case the noise is so severe that
it has blocked out the sync and
made the picture unstable. A
“harsh-noise” in the sound can also
accompany this symptom. A less
severe case of small-motor inter-
ference is shown in Fig. 2. The
noise source for this symptom was
an old clectric shaver, another item
to check when hunting for noise
sources.

Cures for Motor Noise

Dirty or worn motor brushes or
a dirty commutator (or both) are
the prime causes of noise. The cure
is easy: Replace the brushes with
new ones, and seat them well. Clean
the commutator with extra-fine
sandpaper and reduce the arcing at
the brushes to a minimum. If the
motor throws a “ring of fire” all
the way around the commutator, it
may have a bad armature. The only
cure for this is a new motor.

Once the arcing has been re-
duced to a minimum, add a pair
of small bypass capacitors (.01 mfd)
from each brush to the motor frame,
as shown in Fig. 3. Small ceramic
units with at least a 200-volt work-
ing-volt rating can be fitted inside
even the smallest motors. Use good
braid spaghetti on the leads, and
place them so they cannot get into
any of the moving parts.

If the motor is so small that even
little ccramic capacitors cannot be
placed inside, use plug-in filters.
These are LC filters with a plug on
one end and receptacle on the other.
Most of the better types have a
ground terminal on the side of the
case, as illustrated in Fig. 4. The
filter functions better if this is con-
nected to ground or to the case of
the appliance. Most kitchen appli-

ances have a three-wire line cord
with the third-wire grounded to the
motor-frame inside the appliance
case. ‘The ground terminal of a
plug-in filter can be connected to
this wire.
Fluorescent Lights

Older fluorescent lights of any
size, can generate noise. This usu-
ally shows up as two horizontal
bands of dots on the TV screen, as
shown in Fig. 5. (This picture was
taken on a blank channel to show
the noise only; in bad cases, you
can see this on the home TV with-
out an incoming signal.) The noise
shown in Fig. 5 has a basic 120-Hz
characteristic. Fig. 6 is an illustra-
tion of how it would appear on a
scope. The noise is concentrated in
small bursts at each voltage peak,

Fig. 1 Hash-noise from small
motor appliance.

Fig. 5§ Two bands of dots are typi-
cal of 120-Hz interference.



thus producing the typical two-
bands-of-dots pattern.
Flourescent-light noise can be fil-
tered out by a small LC filter like
the one shown in Fig. 7. This is the
basic circuit used in the plug-in fil-
ter shown in Fig. 4. It will work on
the most severe cases of interfer-
ence. Either end of this circuit can
be used as the input, though it
seems to work slightly better with
the .001-mfd side as the input.
This filter is also handy for small
office machines. Such a filter also
can be installed inside the housing
of a light. The coils are wound with
about 15-20 turns of enameled,
#20 solid wire on an 8" form.
The capacitors can be paper or ce-
ramic. For best results, the common
connection should be securely

Fig. 2 Less severe case of motor-
noise from electric shaver.

_NOISE"BURSTS"._
“~ ON VOLTAGE PEAKS ™

|

|
it \0
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Fig. 6 Waveform of noise from
flourescent light. Note small bursts of
noise on voltage peaks.

grounded to the metal case of the
light.
Line Noise

A noise similar to that illustrated
in Fig. 5 can also be radiated from
AC power lines. The basic cause is
what is known as “hardware noise”
on the poles. Each pole has a
ground conductor fastened to the
ground (top) wire, and an assort-
ment of metal brackets to hold the
pole assembly together. Even though
these are not in contact with the
line, they can pick up static charges
and produce noise. A loose ground
connection can corrode, developing
an oxide layer between wires; this
effectively forms a semiconductor
diode that can generate ‘“hash.”

There is a simple method for lo-
cating line noise originating from

1

AC INPUT

Fig. 3 Small bypass capacitors keep
noise inside appliance.

15-207 #20 SOLID -
1/8"' FORM

\/Jmmn
b
o

Fig. 7 Home-made filter for small
appliances, flourescent lights, etc.

.00l

~~.0Lmfd
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down and eliminating television interference

such sources. With the car radio
on, drive slowly around the neigh-
borhood. Set the dial between sta-
tions at about 800 KHz and turn
up the volume. For some unexplain-
able reason, this noise is loudest at
about this frequency. When the
loudest noise is heard, and covers
the entire broadcast band, the
source is near. Getting closer to the
source, other high freqeuncy com-
ponents become more audible. The
strongest is at about 800 KHz. Once
the source has been localized find
the nearest light pole and tap it with
a heavy hammer. If a pop is heard
in the radio, or any change is evi-
dent in the noise, the offending pole
has been located. Contact the local
power company and report these
findings to them. Such companies

APPLIANCE TO WALL - QUTLET

PLUGS IN HERE

&
9

TO GROUND OR ———
FRAME OF APPLIANCE

Fig. 4 Small plug-in filter for ap-
pliances with ground terminal.

Fig. 8 Beat pattern on TV screen
from RF signal.
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FIRST AND ONLY

GOMIAC
SGIUIOK.

Screwdriver sels

Increasing use of Scrulox sguare recess screws
in appliances, radios, TV sets, electronic instru-
ments...even the contro! tower at Cape
Kennedy . .. has created a need. A need for
compact, versatile driver sets. Small enough
to tuck in a pocket. Complete enough to be
practical on shop bench or assembly line.

Now, here they are ... from Xcelite, of course.

L1 -

PS44
COMPACT
CONVERTIBLE SET

Five color coded midget Scrulox drivers—#00
thru #3
One midget nutdriver — 14” hex

*‘Piggyback’ torque amplifier handle increases
reach and driving power

See-thru plastic case doubles as bench stand

99sL
INTERCHANGEABLE
BLADE KIT

Five Scrulox blades —#00 thru #3
Shockproof, breakproof, Service Master handle
Durable, see-thru plastic case

Circle 7 on literature card

12 PF REPORTER/October, 1968

have a crew which can eliminate
the noise source. This is done by
cleaning and retightening the hard-
ware on the offending pole(s). Some
REA crews have had to rework as
much as three miles of rural power
lines to get rid of this type of in-
terference.
Radio-Frequency TVI

Any RF signal that can get into
the TV set will “beat” with the pic-
ture carrier to produce interference
like that shown in Fig. 8. Ham and
CB operators get blamed for a lot
of TVI. However, ham radios do
not operate on or even near the TV
bands, not even in the TV IF
bands. If the transmitter is in good
shape (not radiating harmonics,
etc.) it should not cause TVI. The
best check for RF TVI is to take
a small portable TV to the sus-
pected ham station, turn it on, and
then key the transmitter. Another
method for checking this interfer-
ence is to telephone the suspected
radio operator asking him to key his
transmitter. If the characteristic
wrinkly or wiggly beat-pattern is
displayed on the TV screen, the
source has been determined.

As previously mentioned, most
RF TVI is due to an RF signal
getting into the IF stages of the TV
set. Police radios and many others
operate in the 40-60 MHz FM
band. If a policeman in a cruising
police car happens to key his trans-
mitter just as he’s passing the cus-
tomer’s house, a pattern similar to
that in Fig. 8 will probably be seen
on the screen. Such interference is
rare, but it can happen. However,
if the customer is unfortunate
enough to be located near the base-
station of a police radio system,
such TVI can be nearly continuous.

Since this is FM, the lines in the
noise pattern will probably be wrin-
kly or S-shaped, and jittering. Such
TVI is NOT the fault of the radio
transmitter. The fault is in the
poorly-shielded IF stages of the TV
itself. The cure in cases like this
is better shielding of the IF stages
in the TV. A cage of copper screen
can be tacked over the IF strip, and
metal plates placed inside the cab-
inet under the IF. If this doesn’t
stop the TVI, the cure may require
a new TV set with better shielding
and design.

Antenna pickup of TVI can be
reduced by sharply tuned traps

made out of twin-lead cut to absorb
the interferring signal. However, as
pointed out before, most noise pick-
up like this seems to be in the IF,
S0 antenna traps will usually not
help. This can be checked at the
shop: Use a sweep-generator set to
the police-radio carrier-frequency as
a simulated noise source and try
different forms of shielding and
traps.
Noise Tracing Around the Home

A transistor portable radio can
be used to locate sources of inter-
ference around the home. Such sets
are fairly directional, and any noise
picked up can be pin-pointed by
aiming the radio. This noise trac-
ing method can also be used in the
yard to locate the source of any
noise that might be carried in on the
service wiring from neighboring
homes, small plants, or work shops.
Powertools, such as bench saws
and drill presses, seldom cause TVI
because they use large induction
or capacitor-start motors that have
no brushes to arc. Small electric
hand drills, sanders, etc., with brush
motors can be quieted down with
the LC filters described previously.

Diathermy Interference

In the past, when TV sets had
IF’s in the 20-MHz band, and dia-
thermy equipment worked on about
the same frequency, there was con-
siderable diathermy interference.
This caused a near-stationary band
of wiggles right through the center
of the picture. However, the FCC
has banned this type of equipment.
All diatherms now use microwave
frequencies. If this type of interfer-
ence is encountered, the offending
unit should be traced and the oper-
ator informed that such equipment
is no longer legal. If he persists, the
situation should be reported to the
FCC.

FCC Assistance

If the source of a very severe
case of TVI cannot be located, the
nearest FCC office should be noti-
fied. If the noise is bad, chances are
it is also getting into important com-
munication bands. The noise should
be described as accurately as possi-
ible, giving times of maximum dis-
turbance and type of noise (RF,
hash, pulse, etc.). The FCC may
be able to help, but they shouldn’t
be bothered for minor noises or
suspected ham radio interference
until such interference is checked
thoroughly. A



Customers wear out the Yellow Pages
getting to New Haven Appliance

A L o
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“We average ten to fifteen calls a day and the majority are from Yellow Pages,” says Edward
P. Jesanis, president, New Haven Appliance Servicenter, Hamden, Connecticut. “We get an awful lot of college
pzople that meve into town, and Yellow Pages is about the only place ]
they could find us. On the other hand, if cld customers have lost that |
s ip with our name on it, then Yellow Pages is t1e next best place to look. | NEW HAVEN APPLIANCE %

We also get calls from manufacturers in the area—their purchasing ervicenzer

FACTORY AUTHORIZED SERVICE ON MOST BRANDS |

. . X
agents' flnd us in the Yellow Pages. It's also a good back-up.to other R it Ewx RAhe 2886225 |
advertising we might run. People who see the newspaper ad still can go . a:&‘&?"?&“&"ﬂﬁ?ﬂ Next to A & ;65 Lo
to Yellow Pages for our number when something breaks down. We've E :;’:m...(.'m e, eueemc %
come to the conclusion that Yellow Pages is our best bet to reach the £ manL oo
greatest number of psople, and to keep our name in front of them at ::‘f"’m e
. 1] L]
a!" tlmeS.” wmn AN
Somparon WiamoMATIC
DORMEYER MOTOROLA
ELECTROLUX NORLLCD
EUREKA OSTER
FARBER PET,
PRESTO
FRESH-D-MATIC PROCTOR
GENERAL FLOORCRAFT RAM
WESTINGHOUSE
REPAIRING
AUTO RADIOS ELECTRIC POWER MOTORS
BLANKETS ANS

FLOOR POLISHERS
HAIR DRYERS
CLOCK REPAIRS  HEATERS
COFFEE MAKERS  LAMPS
DEEP FRYERS  IRONS (Steam Spray-Dey}
TOASTERS VACUM [LEANERS

Advertise for action...
TOASTMASTER

Today’s customers wear out the Yellow Pages instead of
themselves, This ad*, under ELECTRIC APPLIANCES—SMALL
~—REPAIRING, leads them to New Haven Appliance. Call
gour Yellow Pages man to plan your program, Find him
in the Yetlow Pages under ADVERTISING — DIRECTORY &
SUIDE. *shown reduced
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measure

The RCA WV-38A Volt-
Ohm Milliammeter is a
rugged, accurate, and ex-
tremely versatile instru-
ment. We think it's your
best buy. Only $52.00.*
Also available in easy to
assemble kit, WV-38A (K).

The RCA-WT-501A in-
circuit out-of-circuit tran-
sistor tester is battery op-
erated, complstely porta-
ble. It tests both low and
high power ftransistors,
has NPN and PNP sockets
for convenient transistor
matching for complemen-
tary symmetry applica-
tions. Only $66.75.*

LOOK TO RC
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The RCA WV-77E Volt-
Ohmyst® can be used for
countless measurements
in all types of electronic
circuits. Reliability for
budget price. Only
$52.00.* Also available in
an easy to assemble kit,
WV-77E (K).

&8 C- 5064
-\u:s* < TgR/OIO0E
CHECKER
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sistor-diode checker of-
fers a fast, easy means of
checking relative gain
and leakage levels of out-
of-circuit transistors.
Compact and portable, it
weighs 14 ounces, meas-
ures 3% by 6% by 2
inches. Only $18.00.*

The RCA WC-506A tran-

The RCA WG-412A R-C
circuit box can help you
speed the selection of
standard values for resis-
torsand capacitors, either
separately or in series
or parallel R C combin-
ations. Only $30.00.* It's
easy to use, rugged, and
compact.

The RCA WV-98C Senior
VoltOhmyst is the finest
vacuum-tube voltmeter in
the broad line of famous
RCA VoltOhmysts. Accu-
rate, dependable, ex-
tremely versatile, it is a
deluxe precision instru-
ment. Only $88.50.* Also
available in an easy to as-
semble kit, WV-98C (K).

A FOR INSTRUMENTS TO TEST/MEASURE/VIEW/MONITOR/GENERATE

Circle 9 on literature card

The RCA-500A all solid
state, battery operated
VoltOhmyst eliminates
warm-up time, eliminates
zero-shift that can occur
in tube operated volt-
meters. Completely porta-
ble. Only $75.00.* Comes
with shielded AC/DC
switch probe and cables.

For a complete catalog
with descriptions and
specifications for all RCA
test instruments, write
RCA Electronic Compo-
nents, Commercial Engi-
neering, Dept.J33WA
Harrison, N.J. 07029.

*Optional Distributor resale price.
Prices may be slightly higher in
Alaska, Hawaii, and the West.
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The RCA WO-33A Super-Portable 3-Inch Oscillo-
scope helps solve virtually any electronics servicing
problem, inside or outside the shop. Its combination
of exceptionally low cost and high performance have
already made it popular as a monitoring and trouble
shooting ‘scope in black and white and color TV
broadcasting studios, and in professional service.
And why not? Here's a 3-inch ‘scope that meets your
requirements for gain, bandwidth, transient response,
accuracy, versatility, and portability. AND IT'S ONLY
$139.00.* Also available in an easy to assemble Kkit,
WO-33A (K).

Write for a catalog with complete descriptions and specifications for all RCA
test equipment; RCA Electronic Components, Commercial Engineering, Depart-

ment No.J33wBHarrison, N. J. 07029

The RCA WO0O-91C 5-inch Dual Band Oscilloscope is
areliable, heavy-duty, precision ‘scope in use in thou-
sands of installations from classrooms to TV distribu-
tion systems...from service benches to broadcast
stations. You probably can't find a better value. Ap-
plications include waveform analysis, peak-to-peak
voltage measurement, square-wave testing, and ob-
servation of circuit characteristics. A front-panel
switch gives you an easy choice of wide-band or nar-
row-band (high sensitivity) operation. It's easily port-
able, AND IT'S ONLY $269.00.* The WO-91C-V1 is
available for 240V operation, no increase in price.

*QOptional Distributor resale price. Prices may be

slightly higher in Alaska, Hawaii, and the West.

Circle 10 on literature card

October, 1968/PF REPORTER

R0

15



¢///

=

" % TR

ALLLL174777 5000 VNN

Fig. 2 Slick or worn spots on idler
wheel can reduce turntable speed.

Fig. 3 Applying a non-slip dressing to
inner surface of turntable.
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by Homer L. Davidson

Most record changer troubles can
be categorized as follows: The
changer runs too slowly or stalls in
cycling operation, won’t shift speeds,
has improper or erratic landing, fails
to trip or keeps on tripping as the
pickup arm sets down, fails to drop
the records correctly, has wow or
rumble noises or fails to shut off
after the last record is played.

Speed Problems

The turntable speed can be
checked with one of the speed in-
dicators currently available. A sim-
ple, low-priced strobe disc will suf-
fice (Fig. 1). Use either a neon or
florescent light over the turning
strobe disc. If the strobe lines are
running backwards the turntable is
running too slowly. At the correct
speed the strobe lines appear to
stand still. The properly adjusted
turntable should run a little fast be-
fore the records are placed on it.

Slow Speeds
A slow turntable can be caused

by a worn idler wheel, a slick turn-
table, insufficient lubrication, or an
overheated motor. Check the idler
wheel for slick or worn spots (Fig.
2). Even a minute drop of oil on the
idler wheel will cause it to slip, re-
ducing the speed of the turntable.
Check for grease or oil on the turn-
table drive surface or motor drive
pulley. Dry the turntable inner sur-

Record
changer
repair

Troubleshooting
procedures and
solutions for a
variety of
common troubles

face, then dress with liquid rosin or
another non-slip dressing (Fig. 3).

If the turntable thumps as it re-
volves, check for a dent or flat side
on the rubber idler wheel. A shiny
idler wheel can be cleaned with al-
cohol and a soft cloth. Check the
idler wheel spring for correct ten-
sion (Fig. 4). If loose, snip off a
couple of turns with a pair of side
cutters and replace. Idler wheel de-
fects cause most slow-speed prob-
lems and should be replaced.

Slow-speed problems can also be
caused by dry or gummed motor
bearings. Check the motor mounting
assembly for proper seats, the turn-
table for dry or excessively womn
bearings and the drive surface of the
turntable for oil or fingerprints.

Some automatic changers employ
separate idler wheels for each turn-
table speed. Determine which idler
wheel is associated with the speed
affected, then replace it. For exam-
ple, if the turntable is running slow
in the 334 RPM position and all
other speeds are normal, replace the
33Y5 idler wheel. Many times an
idler wheel bearing becomes dry,
reducing the speed. Pry up the idler
wheel to remove it, clean the bear-
ing, then place a drop of oil inside
it. Be sure to clean the bearing shaft
before replacing the idler wheel. Too
much oil will, in a few rotations,
work out onto the rubber drive part
of the idler wheel causing the idler
wheel to slip.



Wow and Flutter

Irregular motion of the turntable
produces frequency deviations that
distort the audio output of the pho-
nograph. High-rate deviations in
speed produce a type of distortion
called flutter, while low-rate devia-
tions produce another type of distor-
tion referred to as wow. The jerky
movements of the turntable that pro-
duce such distortion can be detected
with the speed strobe disc.

Oil spots on the turntable drive
surface or motor drive pulley, or an
idler wheel that is not riding on the
exact speed section of the motor
drive pulley (Fig. 5), can cause wow
or flutter. When the idler wheel is
improperly positioned so that it
periodically touches the higher
speed section of the motor drive
pulley, the speed will vary. This can
happen when the motor rubber
mounting grommets become old let-
ting the motor sag out of position.
A bent idler wheel assembly can also
cause such variations in speed.
Straighten the idler wheel for correct
speed alignment on the motor drive
pulley. After straightening, be sure
the idler wheel sets in the correct
position for each speed.

The Motor

A burned motor is easy to spot:
The motor field windings will ap-
pear charred overall or will have
burned spots. Also, shorted turns in
the field winding can glow “red hot”
and smell like a burned power trans-
former. In any event, replace the
whole motor assembly.

Slow starting or reduced speed is
usually the result of dry motor bear-
ings. Often, gummed bearings will
cause a motor to freeze. In some
models the motor pulley becomes
worn and can be replaced by remov-
ing a small set screw. If the motor
gets “red hot” after running for sev-
eral hours and then slows down, sus-
pect a shorted field winding.

Normally, most motors run quite
warm after a few hours operation.
Experience will help you determine
what is “normal hot” and “abnor-
mal hot.”

Motor Bearings

Dry bearings and an overheated
motor will cause the armature shaft
and bearings to freeze together. If
frozen or dry motor bearings are
found, disassemble the complete

Wrong!

Figure it out. Repairing costs about $3.75. New tubes cost around
$3.00. Now add your time and cost for packing and shipping to
say nothing of the money you're out while waiting for it to be
returned. (And who pays for your call back if another part of the
tuner fails.) A brand new SC Super Arbor Preset Tuner with mount-
ing brackets and tubes costs $12.95. And you can pick it up in
whatever time it takes you to get to the distributor—5, 10, 15 min-
utes. You get a new tuner warranty—1 year from date of purchase.
The new tuner costs you less in time and money. Your customer
gets a brand new tuner instead of a used one. Everybody's happy.
Right? Right. Available at your parts distributors.

Factory aligned SC Super-Arbor Preset
Tuners fit like O.E.M.'s because they are
0.E.M.’s (Preset Height 4.58” max. to top

of tubes—Length 3.61” max.—Width 2.50”
max.). Shafts have extended flats. Simply
cut to proper length. There's a direct UHF
plug-in for fast replacement on 82-Channel
sets, a universal mounting, pre-set memory
fine tuning, outstanding oscillator frequency
stabitity and 13-position Detent Turret
Switch for positive lock-in tuning.

MODEL
13 Position Switch | SBR-250 l SBRS-252 l SBR4S-251
Antenna Input

300 ohms balanced to ground.......

Intermediate 41.25 mc sound ]
Frequency 45.75 mc video

'RF_AmPTijer Tube [6HQ5 2HQ5 3HQ5

Oscillator-Mixer | g7 5HB7 5GJ7

[ Heater |63 voits | 600 ma 450 ma

B Plus 125-145 volts de. ............. ...

S|= Standard Components

DIVISION OF STANDARD KOLLSMAN INDUSTRIES, INC.
2085 North Hawthorne Ave. » Melrose Park, lllinois 60160
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It costs you
less to repair
a tuner than
o buy a new
one. Right?



Automatic
STAPLE GUN TACKERS

Specially designed for
SAFE — FAST — SECURE

ror wires up to
3/16" in dia.
Uses round crown
staples in
3" leg only.

INTERCOM, BURGLAR
ALARM and other
low voltage
wiring.

For wires up to
" in dia.
Uses round crown &

staples in 9/32",
3", 7/16", and Also
9/16" leg. used for

RABIANT

" Fastens same wires
as No. T-18

For wires and
cables up to
2" in dia.
Uses tack-pointed
staples in 9/16”,
%" and 74" leg.

SHEATHED CABLE, RADIANT
HEATING CABLE, WIRE
CONDUIT, COPPER
TUBING, DRIVE
RINGS, ETC,

o All-steel,
chrome finish.
o Jam-proof mechanism
for trouble-free operation

SAFE! Driving blade automatically:
halts staple at right depth of penetration!
Can't cut or injure wire$ and cables.

FAST! powerful single stroke action
shoots staples in 1/1000 of a second!
Saves 70% in time, effort and efficiency!

HOLDS! Staple points diverge to

jmbed firmly in wood. Rosin-coated for
tremendous holding power!

Write for catalog and information.
; RARROW FASTENER LCOMPANY [NC
Saddie Brook, New Jerscy 07663 \:a-.., =

“Pioneers and Pacesetters
For Almost A Half Century”
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motor. Remove the motor bolts and
nuts, laying the parts on the service
bench in the order in which they
were removed (Fig. 6). Now mark
the bottom of the field winding with
a felt pen so that the motor coil will
not be mistakenly turned over dur-
ing reassembly, causing the motor to
run backwards.

Remove both top and bottom
bearing assemblies and pull the arm-
ature out of the motor assembly.
Thoroughly wash and clean the
whole motor assembly. Wash out
the top and bottom bearing assem-
blies with a cleaning fluid. Remove
old grease deposits from shafts and
armature.

Place oil in the felt motor bearing
cups. Use a thin sewing machine
oil. (Contact shield is good for
cleaning and oiling motor bearings.)
Do not apply an excessive amount
of oil.

A noisy or screeching motor in-
dicates dry and worn bearings. If
the bearings appear scarred or ex-
cessively worn, replace the whole
motor assembly.

Sometimes the motor bearing cas-
ing will loosen in the motor end
piece, causing the motor to slow
down or freeze. In such cases, the
bearings can easily be replaced and
tapped into position with a cold
chisel and hammer. Be sure to line
up the motor bearing pieces with
the motor field assembly. Give the
motor a spin before tightening up
the motor bolts.

If the speed of a monaural or
older type changer can not be prop-
erly adjusted by normal methods,
replace the motor drive pulley
spring. Some motors have a spring
that serves as the drive surface on
the motor shaft. Simply slip a larger
spring over the motor shaft (Fig. 7).
File and smooth down any rough
ends. This will increase the speed of
the turntable.

Speed Control Units

A new motor speed control unit
is found in the RCA RP-228
changer series. The unit employs a
special field winding and silicon
diode to accurately control the speed
of the motor. A neon light and
strobe disc indicate correct turntable
speed. Pushing down on the speed
control knob illuminates a neon bulb
that indicates the exact turntable
speed. Rotating the speed control
knob varies the speed. A circuit dia-

Fig. 4

Incorrect tension of idler wheel
spring also can reduce the speed of the
turntable.

| T}\@/

B

ALY NT O JTOR f f/
Fig. § Points to check for possible
causes of wow or flutter.

Fig. 6 Lay out parts in order of re-
moval when disassembling motor.

Fig. 7 Larger diameter spring will in-
crease the turntable speed.

[ .
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Fig. 8 Schematic diagram of the RCA
motor speed control.

"
;w.J

Fig. 9 Points to check for possible
causes of tripping problems.
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MODEL 630 V-0-M

PRICE |
$61.00
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MOLDED CASE

FACTS MAKE FEATURES:

One selector switch minimizes chance of incorrect set-
tings and burnouts.

4.4 ohm center scale, reads from 0.1 ohm up to 100
megohms resistance in 4 ranges.

20,000 ohms per volt DC sensitivity: 5,000 AC.

Attenfion to detail makes the Triplett Model 630 V-O-M a lifetime investment.
It has an outstanding chm scale; four ranges—low readings .1 ohm, high
100 megs. Fuse affords extra protection to the resistors in the ohmmeter
circuit, especially the Xl setting, should too high a voltage be applied. Accu-
racy 2% DC to 1200V. Heavy molded case.
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TRIPLETT ELECTRICAL
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DC VOLTS
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DC MICRO-
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SPARE FUSE
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WIRED CIRCUIT
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800 666-R

THE WORLD'S MOST COMPLETE LINE OF V-O-M'S. AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK.
DON'T FORGET TO ASK 'EM “WHAT ELSE NEEDS FIXING?”




gram of the motor speed control is
shown in Fig. 8.

Cycling Problems

Tripping

When the changer refuses to trip
and will not go through a complete
cycle of operation, look for a bent
clutch lever, cycling gear, or trip
pawl assembly (Fig. 9). A bent trip
pawl assembly usually becomes dry
and binds, and cannot be pushed up
far enough to cause tripping of the
small hub on the turntable. A mis-
aligned or bent cycling gear assem-
bly should be replaced along with

the trip pawl assembly since it is
difficult to straighten jammed teeth

on the cycling gear assembly.

If the changer keeps tripping and
the pickup arm will not set down on
the record, check the clutch lever
and trip pawl assembly. On some
changers the trip pawl lever will be-
come stuck in the tripping position.
Do not place oil on the trip lever
assembly, as tripping action is done
with friction movements. Check for
grease between the clutch lever and
the trip lever. It is also possible for
the function knob to become locked

Meet the Pro’s Pro!

MEINTiNEAI_ IT

MU150

World's
Finest Tube
Analyzer

Sophisticated Circuitry
Plus Advanced

Mechanical Design

For The Ultimate

" In Performance

This is the MU150 Continental |l—Sencore's new combination
emission and mutual conductance tube tester. So precisely accu-
rate you'll never have to guess again whether a tube is good or
bad. See why we say it's the professional’s professional tester.

Replaceable tube socket chassis
Simplified setup book
Sectioned and reinforced panel and case

Portable high-style attache case

e Checks over 3000 tubes—foreign and domestic.

e Mutual conductance test with 5000 Hz square wave truly analyzes the
tube.

e Emission tests at near full rated cathode current on power tubes. Not
available on other mutual conductance testers.

e 100 megohm grid leakage sensitivity check. A must to catch trouble-
some tubes with grid leakage or gas.

e 180K short sensitivity check. Compares each element in the tube
against all others for possible shorts. )

e Regulated for complete accuracy and assurance on marginal tubes.

If you want to go first class—go with the MU150

Continental . ... . ... . Only $21950
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in the select position, thus causing
continuous tripping.

Record Selection
If all the records fall on the turn-

table at once, it is probably caused
by a pulled up retainer slide. (Also
check for excessively large center
holes in the records.) If the retainer
slide is in its correct position, only
one record at a time can fall. Some-
times, when a full load of records
has been played and they are pulled
up to be played again, the operator
inadvertently pulls the retainer slide
up with them. With the retainer
slide in the up position, all of the
records will fall. The records should
be pulled completely off the record
spindle and then reloaded. Also,
check for a bent or dry retainer
slide lever.

If the pickup arm slides across
the record grooves, check for a worn
stylus or improper leveling of the
changer. Also, it is possible to have
a defective record; substitute an-
other record and see if the trouble
symptom persists.

Shut Off ‘
Most automatic changers are de-

signed to shut themselves off when
the last record has been played. The
stabilizer arm (Fig. 10) that holds
the records down against the spindle
determines the shut off point (usu-
ally when the last record is played).
The thickness of the last record will
hold the trip lever up so the last
record will play. If the changer shuts
off with one or more records still
unplayed, check for a bent stabilizer
arm. Often, the owner will pull up
on the stabilizer arm at the spindle
shaft bending the arm out of posi-
tion. This will cause the shaft of the
stabilizer arm to lag and shut off
before the last record is played.
On some changers, if the stabil-

Fig. 10 Stabilizer arm determines the
shutoff point.



For better TV reception

and better business...
sell Zenith Wavemagnet Indoor TV Antennas!

Make your customers happier . . . with
high-performance Wavemagnet antennas.
Zenith-designed for sensitive TV reception
in color or B/W. Telescopic dipoles, fully
adjustable. Six-position selector switch for
optimum reception on each channel.
Handsome base of high-impact molded
styrene. Individually packaged for
attractive sales display.

Order Zenith TV Antennas and Accessories
from your Zenith Distributor.

Deluxe All-Channel

Part No. 973-56

Two full-size UHF loops develop
high front-to-back ratios equal to
many outdoor antennas.

Exciting Surprises

s Fu m E my All-Ch |
and Your Famity! conomy Al-Lnannel  VHF only
' Part No. 973-55. .
Fun for alt! LS Part No. 973-58.

Get the details
at your Zenith
Distributor’s

Parts Department.
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\ BEST YEAR YET TO SELL THE BEST

The quality goes in before
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FiELD Errrscr METER

NEW FIELD EFFECT MULTIMETER

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

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

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

Only Sencore offers the FIELD EFFECT METER.
Ask for it by name at your distributor.

only $69_9 B (less batteries)
] SENCORE <=
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izer arm is left to the right, out of
normal playing position, the last rec-
ord will play over and over again.
Generally, the pickup arm will start
over in the center of the record.
This condition is normal with only
one record on the turntable, since
the index lever (pointed out in Fig.
11) must be tripped by a record or
held back so the pickup arm will
land at the beginning of the record.

Slow Cycling

When the turntable slows down
and stalls during the cycling period,
check for a bent or binding cycling
gear, dry or binding turntable bear-
ings, or determine if the cycling
slide assembly is binding or is not
properly lubricated along the slide
points. Clean off all old grease and
replace with new grease along all
slide areas (Fig. 12). It is best to
completely remove the cycling slide
assembly from its position to do a
thorough job.

Check for slippage between motor
shaft, idier wheel and turntable.
Slow motor speed will also cause
slow or stalled cycling operation.
Check for correct positioning of the
height adjustment (Fig. 12). See if
the sliding end of the pickup arm
lift rod is smooth and properly
greased, or it may be necessary to
adjust the cycling slide tension
spring.

Fig. 11 Index lever must be tripped by
record to correctly position pickup arm.

Fig. 12 Slide areas must be carefully
greased to insure smooth cycling.



Adjustments

There are two important adjust-
ments to be made on the record
changer: the landing and height.

The landing adjustment deter-
mines where the pickup will drop at
the beginning portion of the record.
Set the landing adjustment so the
arm drops approximately 1/16”
from the edge of the record. This
adjustment should be checked for
all three record sizes. The location
of the landing adjustment is usually
located at the rear or bottom of the
pickup arm (Fig. 13A), or under-
neath the turntable frame work di-
rectly under the pickup arm (Fig.
13B), depending on the specific
model.

If the pickup arm lands too near
the center of the record and will not
adjust properly, check the landing
lever for possible binding. For er-
ratic landing, check for smooth op-
eration of the cycling slide; also
check for a clean and dry metal
landing lever surface. Other defects
that can cause erratic landing in-
clude improper height adjustments,
a dull needle that skips several
grooves or tight phono crystal wires
that keep the pickup arm from land-
ing properly.

Correct positioning of the height
adjustment is to let the pickup arm
go through a complete stack of rec-
ords and not touch the records dur-
ing the cycling period. The height

Fig. 13 Two common locations of the
landing adjustment. Above, A, rear of
pickup arm; below, B, under pickup arm.

adjustment screw is usually located
under the back of the pickup arm.
However, some changers have two
height adjustments, one above the
lift rod under the pickup arm and
the other underneath the cycling
slide assembly.

Lubrication

If the changer has been in opera-
tion for two or three years, the turn-
table and motor assembly should be
lubricated. First, clean off old grease
and dirty oil with alcohol or a suit-
able cleaning fluid. It is best to re-
move the parts from the changer to
do a thorough job of cleaning. Do
not let the cleaning fluid come in
contact with any plastic parts as it
might cause a reaction.

Use lubrication sparingly; it is
important that no oil or grease get
into any friction drive surfaces.
Wipe off any oil that is on the drive
wheel, idler wheel, motor pulley and
turntable drive surface. Also, do
not oil the tripping assembly. (Fig.
14 illustrates the various points that
should or should not be lubricated.)

Check the manufacturers’ litera-
ture for the correct grease or oil to
be used. For instance, RCA uses
Rycon No. 0 oil on shift plate, all
glide areas, cycling gear cam sur-
faces and turntable bearing assem-
bly; Sylvania uses a thin bearing oil,
Shell ABI1, for motor centered
bearings. As a general rule of
thumb, use a non-gumming oil on
all sliding and bearing contacts and
an adhesive oil for turntable and
drive wheel bearings.

After all adjustments are made
and the changer has been properly
lubricated, test operate the changer
for an extended period before re-
installing it in the cabinet. Also, per-
form a turntable speed check with
a strobe disc before returning the
unit to the customer. A
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Fig. 14 Lubrication points on record
changer assembly.
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NRI learn-by-doing training in

ADVANCED
COLOR TV

THE ONLY

COLOR TV

TOTALLY
ENGINEERED FOR
TRAINING

@ Build your own custom color
set in 5 training stages

® 50 designed-for-learning
color circuit experiments

® Programmed with 18 “bite-size”
lesson texts

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

TRAIN WITH THE LEADER

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

MAIL FOR FREE CATALOG
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Troubleshooting a
Multi-Trouble TV

Step-by-step analysis takes the confusion out of muitiple troubles.

Fig. 1 Resultant waveform from an un-
calibrated marker generator.

by Stan Prentiss

The multi-trouble-plagued re-
ceiver was an eight year old Emer-
son 1205 series chassis that had re-
cently been traded in on a new
color set. Sound and picture
wouldn’t hold very well on any sta-
tion, particularly on channel 4, and
after ten minutes of operation a
slow vertical roll would develop.
Also, the raster would occasionally
slip out of sync, and the audio was
noisy.

Przliminary Tests

First, all tubes were given a quick
emission test, which uncovered a
weak 6DT6 audio detector. All
other tubes were normal. The weak
audio detector was replaced, but
the audio remained noisy and a
buzz could be distinguished above
the noise. B4 and high voltage
were normal.

Step-iby-Step Procedure
When the preliminary tests un-
covered no clue to any of the trou-
ble symptoms, it became necessary
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Fig. 2 Schematic diagram of oscillator circuit,
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to decide which symptom should be
tackled first.

Checking the Tuner .
Since both sync and audio were

affected, it was logical tc suspect
a defect in a circuit or circuits com-
mon to both—either in the RF
stage, video IF’s, video detector or
video amplifier. The video IF’s, vi-
deo detector and video output were
temporarily ruled out because the
picture quality and sound was rela-
tively good on some channels. This
left the tuner as the most logical
suspect.

The tuner oscillator-mixer and
RF tubes were then rechecked for
both mutual conductance and gas.
The RF amplifier passed both tests,
but the oscillator-mixer (6CL8) dis-
played an astounding 10 micro-
amps of current during the gas test.

After the gassy oscillator-mixer
tube was replaced, the picture was
much better on all channels except
channel 4; although there was still
some tuner drift evident. The audio
noise had also diminished, but the
buzz could be eliminated or re-
duced only by periodically adjust-
ing the audio takeoff transformer,
audio IF and the detector coil.

Since further testing of the tuner
was required, the tuner was re-
moved from its mounting plate on
the inside front of the cabinet and
exposed for servicing.

A tuner response curve was

Fig. 3 Waveform shows a slight de-
crease in amplitude.

Fig. 4 Resultant waveform after 4-volt
increase of the AGC bias voltage.
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NEW 0SCILLOSCOPE/VECTORSCOPE

With just the flip of a switch

NOW YOU CAN SERVICE
COLOR BOTH WAYS

Conventional *S™ Pattern
(as recommended by RCA,
Admiral, etc,)

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

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

Direct Peak to Peak Voltage Measurements. Read the peak toc peak waveform voltage
directl)t/ from the vertical input controls, Faster and easier than a VTVM and extremely
accurate.

Widz Band. Vertical amplifier frequency response is flat from 10HZ to 5.2MHZ = 1DB.
PS 148

21950

- e

High Sensitivity. Vertical amplifier sensitivity of .017 volits
RMS per one inch deflection. Ultra sensitive for transistor
servicing and for viewing signals directly off a TV tuner.
Direct and Lo-Cap Probe on one cable for maximum ver-
satility. The Lo-Cap probe can handle high voltage signals
up to 6000 volts peak to peak,

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

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

Special Vectorgraph Screen. Shows exact degree of chroma

demodulation. &
o Provisions for intensity modutation and direct connections Py
to CRT deflection plates on rear for forming lissajous pat- T —
terns, etc. Just a flick of two switches; no need to discon- “_;/
nect leads or make special connections. )
5 O~
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Fig. 5 Schematic drawing of the audio detector.

DISGRACEFUL

06 Isn’t it? The way Mercury shamelessly offers top
quality test equipment at such low prices. Compare
the features with costlier models and see how Mercury
gives you top value for your dollar. It's Wonderful.9'®

Model 2000—MUTUAL CONDUCTANCE TUBE
TRANSISTOR TESTER

Tests all tube types, old and new, plus
transistors. Tests Magnovals, Nuvistors,
10-pin Decals, Compactrons, Novars, 10-
pin types, foreign and hi-fi tubes, thyra-
trons and industrial types. Tests for true
dynamic mutual conductance (GM). Spots
shorts, leakage and gas. Tests Color and
B/W picture tubes with use of MH-3A
Multi-Head Adapter (optional). Lever

switch test principal overcomes obsoles-
$.| 0995 cence. Automatic line voltage regulation.

Model 1100B—
TUBE TESTER
Tests more tube types
than any other tester
in its price range.
Tests for dynamic
cathode emission,
shorts, grid leakage
and gas. Exclusive
meter bridge circuit
found only in more
expensive testers. Pro-
fessional quality at
an economical price.

Model 1101—
DELUXE TUBE TESTER

| For new Magnovals, Decals,
Nuvistors, All Popular Pic-
. ture Tupes and most other
receiving tube types. Checks
tubes for dynamic cathode
| emission, shorts, grid leak-
age and gas. Picture Tube
Adapter. Exclusive 2-point
test principle safeguards
against obsolescence.

Kit— $3995/Wired—%6995

Kit— $2495/wired—$3995

ALL MERCURY TEST EQUIPMENT GUARANTEED FOR ONE FULL YEAR!
UPDATED TUBE TEST DATA AVAILABLE ON ALL UNITS.

- ] MERCURY ELECTRONICS CORPORATION
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Fig. 6 Waveform produced by beat-
ing the marker of the sweep generator
output, set at 4.5 MHz, against a 4.5-
MHz crystal.

needed to determine if the unit
needed alignment and to see if there
was any change in the original re-
sponse after repairs. The sweep and
marker generators and oscilloscope
were allowed to warm up for 20
minutes before the test was made.
The tuner was set on channel 4,
and a bias of approximately —3
volts was applied to the tuner AGC
line. The sweep generator output
was connected to the antenna ter-
minals and the vertical input of the
scope to the IF output of the tuner.
The resultant waveform is shown
in Fig. 1 and was obtained with an
uncalibrated marker generator. The
left marker was at 71 MHz and the
right marker at 66 MHz. Had the
generator been calibrated, the sound
carrier would have been positioned
at precisely 71.75 MHz and the pic-
ture carrier at 67.25 MHz. The flat-
top response and position of the
markers indicated that the align-
ment of the tuner was basically
okay. Thus, testing might cure both
the picture and sound drift.

Before further testing was at-
tempted, the tuner was cleaned. A
spray cleaner took off any film and
corrosion and left sufficient lubri-
cation to prevent excessive contact
wear. A toothbrush made the job
much easier.

After cleaning, a visual inspec-
tion was made to see what might
be worn or damaged. All contacts
were clean and not excessively
worn. The 4.7K-ohm and 10K-ohm
resistors in the oscillator circuit
(Fig. 2) were within tolerance. The
1.8K-ohm resistor in the screen cir-
cuit of the mixer, however, was
slightly burned, indicating that it
had suffered from a surge of ex-
cessive current, so it was replaced.

Next, the small capacitors in the
grid-plate circuit of the oscillator
were checked. These tiny units, with



Fig. 7 Rounded “S" curve after a
touchup of the transformers and de-
tector coils.

values of 2.2, 6.8 and 10 pf, tune
the plate-grid circuit of the oscil-
lator so it will track at a selected
frequency. This produces a signal
that the mixer can beat with the in-
dividual TV channel frequencies to
give an IF mid-frequency of 45
MHz. (In the alignment instructions
for this particular tuner, is a warn-
ing against setting the low channels
before adjusting the higher ones
since the higher frequencies have an
immediate effect on those in the
lower bands.) These capacitors have
negative temperature coefficients of
N-750 or N-150 parts per million,
respectively, to correspond to the
values and tolerances demanded by
the circuit. DC leakage in these cer-
amic capacitors will increase with
age. The dielectric constant will
change by chemical action over long
periods, and any internal contami-
nation will help degrade the di-
electric.

A solder sucker and a hot-tipped
iron was used to remove the defec-
tive capacitors from the printed-
circuit board. These little ceramics
were not easy to remove, but the
new ones literally slid into place.
When they were all soldered into
the plate circuit, the tuner barrel
and cover were replaced.

Now, there was no popping in
the sound when the set was turned
on. All channels, except 4, had a
good picture when power was ap-
plied and, with a little tuning of
the local oscillator slug, gave a
bright, stable contrasty picture on
every station including channel 4.
The problem had been caused by
the defective capacitors and by the
1.8K-ohm screen resistor of the
mixer which was a current divider
and, therefore, also a voltage di-
vider.

But what about the response
curve of the tuner? With neither
the sweep nor scope controls read-
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Fig. 8 Schematic diagram of the vertical circuit.

justed, the response curve appeared
as in Fig. 3. There was a slight de-
crease in amplitude. The top of the
signal appeared broader but was
handling signals with more than 5
MHz difference. Just for curious-
ity the AGC bias voltage was in-
creased to more than 4 volts. The
resultant waveform is shown in Fig.
4. The right side of the response
curve was immediately distorted, de-
creasing the amplitude and making
the general configuration of the
curve completely unacceptable—an
example of the effects of excessive
bias. When performing any IF or

tuner alignment, the technician must
maintain the bias voltages exactly
as given in the manufacturer’s in-
structions. When a 3- or 4-volt bias
is specified, this voltage should ap-
pear at the tuner terminals and not
simply be the value of the raw sup-
ply furnished by the bias box. Neg-
ative DC voltages add, just as two
in-phase positive AC waveforms
combine to provide a single signal
that is larger in amplitude than
either.

Checking the Audio
There was still a slightly rolling
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Fig. 9 Schematic diagrant of the horizontal circuit.

picture and intermittent horizontal
sync, but how about the audio?
When the volume level was in-
creased, the sound remained rela-
tively good on all channels, but it
did deserve a check.

V7, the audio detector (Fig. 5) is
often described as a locked-grid de-
tector classified, with all other FM
detectors, as a discriminator.

Passage of the signal is limited
by the control grid (as in the gated
beam detector). The action is ap-
proximately the same, since L15
and the parallel resistors and capac-
itors at the screen form a quadra-
ture circuit that is resonant at 4.5
MHz. When the incoming signal
is exactly at carrier frequency (4.5
MHz), it, and the quarature coil, are
precisely 90 degrees out of phase.
Signal excursions above 4.5 MHz
result in a phase lag greater than 90
degrees. These leads and lags are
proportional to the FM frequency
deviations and induce varying
surges of plate current that are ap-
plied to integrating components C33
and R37, and constitute the actual
audio signal.

The basic difference between this
circuit and the gated beam detec-
tor is the type of tube. The gated
beam detector employs a sheet beam
tube that uses electron optics to
guide carriers through signal pro-
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cessing, whereas the 6DT6 is a
sharp cutoff pentode with low in-
ternal capacitance.

Under rushed circumstances,
such as a quick field job, it would
not be necessary to check the cou-
pling transformer and the quadra-
ture coil. But, here, the sweep and
marker generators were already on
and the injection of a signal at the
plate of the video amplifier and the
checking of the result at the top of
the volume control would be little
effort.

Tuning the sweep generator out-
put to 4.5 MHz and momentarily
beating the marker against a 4.5-
MHz crystal in the sweep generator
for calibration produced the wave-
form shown in Fig. 6. This wave-
form is similar to the “S” curve for
the Foster-Seely discriminator and
ratio detector. A touch-up of the
transformers and detector coil
rounded the “S” curve into the
shape shown in Fig. 7. It is neces-
sary to place the 4.5-MHz marker
exactly on the center portion of the
waveform for uniform audio track-
ing. A high amplitude marker is
required, as is a sweep generator
fitted with a post-injection marker
system. This superimposes the
marker on the waveform after it
has passed through all tuned cir-
cuits. Any antenna connection

should be detached and the receiver
channel selector turned to a posi-
tion between channels to avoid RF
interference and spurious signals in
the marker and sweep waveforms.
A final on-the-air check confirmed
proper alignments.

This concluded the tough part of
the repair job. The remainder was
relatively routine. A quick check
with a DC scope showed that all
DC voltages in the vertical circuit
(Fig. 8) were within tolerance and
that all waveforms had sufficient
amplitude.

Since T=1/f, and the horizontal
rate is 60 Hz, the total time con-
stant of the vertical circuit is 16.7
milliseconds. To simulate approxi-
mately half this rate, the value se-
lected for capacitor C45 was 0.0039
microfarads and the vertical hold
value was 1.5 megohms. The line-
arity control added 500K-ohms and
brought the series total resistance to
2 megohms. The time constant here,
then, was 2 x 10° x 0.0039 x 10~°,
or 7.8 milliseconds. If the ratio of
this circuit is changed in either di-
rection, the picture will roll.

C45 had become leaky as the
ambient temperature increased up-
setting the time constant. C45 is
subject to constant charge and dis-
charge and will deteriorate faster
than most other capacitors in the



vertical circuit. Identifying C45 as
being defective wasn’t difficult since
it was clearly evident. Applying
heat to the capacitor for a minute
caused the picture to roll. After
C45 was replaced, vertical sync
locked in and the vertical linearity
peaked as it should. Thus, another
trouble was diagnosed and repaired.

Checking Sync Stability

A check of the sync stability was
made by shorting test point 3 (Fig.
9) to the chassis, jumpering L19,
setting the horizontal hold control
to center range and adjusting hori-
zontal trimmer C60 for momentary
lock-in. This rendered a stable
-picture only at the center of the
horizontal locking range. Further
adjustment of the stabilizer con-
trol brought no improvement. Us-
ing the oscilloscope, the top trace
(Fig. 10) now corresponded to the
waveform exhibited at point 29.
The DC level was approximately 10
volts and the AC amplitude was 9
volts peak to peak. The lower trace
was at the anode connection (pin
3) of M1 and rode at a DC level
of 9 volts. (All AC-DC voltages are
measured with signal coming in
rather than no signal as shown on
the schematic.)

At first, the configuration of the
waveforms matched those of the
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Fig. 10 Waveform with DC level at ap-

proximately 10 volts and AC amplitude
at 9 volts p-p.

Corrected waveform shows de-
crease in amplitude, slight non-linear
notch and slightly longer cutoff time.

Fig. 11

schematic fairly well, but the am-
plitude of the lower trace wasn’t
much over 15 volts; it should have
been approximately 25 volts. (Any
such deviation bears prompt inves-
tigation since these cathode-to-ca-
thode diodes are constantly compar-
ing the phase of the differentiated
pulse waveform from the flyback
transformer to the incoming hori-
zontal sync pulses.) This caused the
M1 diodes to generate a DC cor-
rection voltage across R57 and
R58. This voltage controls the first
section of the cathode-coupled mul-
tivibrator and speeds up or slows
down the relaxation oscillator.

The waveforms at the grids of
the horizontal multivibrator and
horizontal output indicated that the
AC signals at these two points were
adequate. As a final test the anode
of M1 (terminal 3) was shorted to
ground to see if the horizontal sync
could be adjusted almost stationary
without the effect of the AFC di-
odes. It could. The AFC diodes
needed to be changed because, like
the ceramic capacitors, the selenium
in these diodes develop leakage with
age and deteriorate.

A pair of diodes in a 3-lead cas-
ing was needed for replacement.
The old plastic diode package from
the receiver was clipped out, leav-
ing enough leads on which to solder
the new part. In a few moments the
new AFC package was in, the set
turned on, and the adjustment pro-
cedure repeated.

This time the horizontal hold
locked 90 percent of the way across
its total range, and the channel se-
lector could be flipped without dis-
turbing the horizontal sync. Fig. 11
shows the corrected waveform. Note
that the upper trace had decreased
in amplitude, had a slight non-linear
notch, and had developed a slightly
longer cutoff time, while the lower
trace had simply increased consider-
ably in amplitude. It now measured
well over 20 volts, as specified. The
upper trace amplitude could be in-
creased or decreased by adjusting
the horizontal hold control, which
provided proper holds in the center
of its range.

Time and Labor Costs
The following is a breakdown of
the cost: about 15 cents worth of
tuner cleaner, $1.90 for the 6CLS,
$1.10 for the 6DT6, 12 cents for
the 1.8K-ohm resistor, 48 cents for

the diodes and 45 cents for the
three tuner capacitors. The total
parts cost was $4.20, with 2 hours
of labor. Labor and parts cost con-
sidered, this was a small price for
a reconditioned receiver.

With some of the well-marked
receiver chassis, the entire job can
be done by simply taking off the
back or bottom cover. In this case,
it was not necessary to remove the
chassis or the CRT from the cabi-
net—a definite advantage of printed
circuits.

FIRST WITH
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e Battery & AC Operation
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Sylvania goes into the
ghost-fighting business.




TV ghosts beware! We've got a full
line of ghost-fighting antennas and we’re
out to.get you. With all our experience in
the TV business, you've got plenty of
reason to be scared.

Wait till you try to creep through our
157 seamless tubing. You’ll never make it.
Or just try to cross our double booms.
They’ll set you straight.

And to make your life even more
difficult, we’ve dipped our antennas in
anti-corrosive material inside and out. So
there’ll be no rusty morsels for you to
thrive on. .

Take a word of warning. Before you
choose another living room to haunt, check
the roof. Make sure a Sylvania antenna
isn’tinstalled.

Because if it is, you don’t stand a ghost
of a chance.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS



COMPLETE OVERHAUL
ON ALL MAKES

OF TV TUNERS

GEM CITY TUNER
REPAIR SERVICE

Box 6C Dabel Station
2631 Mardon Drive
Dayton, Ohio 45420
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TYPICAL
CLOCK-RADIO
TROUBLES

by Jim Houseknecht

Case histories of AM/FM clock-radio troubles and their solutions.

The following clock-radio trou-
bles and related service hints apply
to nearly all brands and models as
the various designs are similar.

intermittent Operation

The customer had said, “Some-
times it works if I turn it on and
off several times.” The on and off
procedure was tried and, sure
enough, the radio came on. Could
the power switch be defective? The
chassis was removed from the cab-
inet and the switch turned several
times. When the radio failed to op-
erate, a slip lead was connected
from one switch terminal to the
other. The radio came on and stayed
on. The defective power switch was
confirmed. This slide-type power
switch is mounted on the clock as-
sembly as shown in Fig. 1. A thor-
ough cleaning of the switch cured
the defect.

Fig. 1 Slide-type power switch mounted
on clock assembly.
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Switch Cleaning Procedure

Slide switch contacts tarnish
and can cause the switch to be-
come intermittent or completely
inoperative. To clean the switch,
first observe the way the parts fit
together and mate with the clock
assembly as in Fig. 1.

Carefully straighten the metal
fingers at each side and lift the
back off the switch being careful
that the spring does not fly out
(Fig. 2).

Spray contact cleaner on a
cloth and rub all contact surfaces.
Then, clean all contact surfaces
with an eraser until bright and
shiny. In cases of severe tarnish,
use crocus cloth instead of the
eraser.

Brush out all bits of foreign
material. Again rub with contact
cleaner and apply a thin coat of
contact grease to all contact sur-
faces.

Before reassembling the
switch, apply a small amount of
contact grease to both ends of
the spring to temporarily hold
the small parts in place.

Fit the parts back together,
making sure that the switch prop-
erly fits into the clock assembly.
Then, carefully bend the metal
fingers back into position.
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Fig. 2 Do not allow spring to fly out when straightening metal fingers.



You're making money in electronics now.

RCA offers 4 ways to make more.

Study at home. .. set your own pace.
RCA Institutes has an easy approach
to bring you bigger earnings.

COLOR TV During this course you'll perform

over 50 experiments—and receive all parts and instruc-
tions to build your own color TV.

The cost of the Color TV Kit is included in the tuition—
in both the beginner’'s program and the advanced
course in color TV servicing.
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equipment.

FCC LICENSE TRAINING cet your

license—or your money back! We're that sure you'll
succeed with RCA Institutes Home Study Training.
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date method of study.

Choose the course for the FCC License you want: third,
second or first phone. If you need basic training first,
apply for the complete License Training Program.

WHEN YOU STUDY THROUGH RCA INSTITUTES
HOME TRAINING, YOU CAN PAY FOR LESSONS AS
YOU ORDER THEM, OR TAKE ADVANTAGE OF EASY
MONTHLY PAYMENT PLAN. LICENSED BY NEW YORK
STATE EDUCATION DEPARTMENT. APPROVED FOR
VETERANS. ACCREDITED MEMBER NATIONAL HOME
STUDY COUNCIL.

MAIL THE COUPON NOW FOR COMPLETE INFORMATION

TRANSISTORS Transistor circuitry is what

the TV repairman must cope with in most receivers to-
day. This course gives you the necessary background.
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Fig. 3 Block diagram of clock-radio circuitry.
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Fig. 4 L5 removed from PC board and disassembled.

Fig. 5 Defective solder joint at terminals on FM oscillator section of C71.
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Fig. 6 Schematic diagram of AF amplifier and audio driver circuitry.
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Dead FM

An AM-FM clock radio operated
normally on the AM function but
failed to receive anything on the FM
mode. Since all stages following the
FM converter (Q2 in Fig. 3) func-
tion during both AM and FM re-
ception, it was decided that the trou-
ble must be located in either the FM
RF amplifier or the FM converter
stage. Voltage measurements on the
elements of these two stages indi-
cated that all voltages were within
tolerance.

Next, the gain of each FM IF
amplifier stage was checked by con-
necting the DC probe of a VITVM
to test point A, and the VIVM
common lead to test point C. Con-
nected in this manner, the VIVM
functions as an FM detector output
indicator.

An RF signal generator was ad-
justed to 10.7 MHz (unmodulated),
and the ground lead attached to the
common ground of the receiver. Af-
ter connecting a .0001-mfd capaci-
tor in series with the generator out-
put cable, the generator signal was
injected at the base of QS5, the 3rd
FM IF amplifier; and the generator
output control adjusted to obtain a
.3-volt reading on the VTVM. The
signal was then injected at the base
of Q4, the 2nd FM IF amplifier.
The meter reading increased to .8
volt, indicating a signal voltage gain
within that stage.

Next, the signal was injected at
the base of Q3, the 1st FM IF am-
plifier, and a reading of 1.4 volts
was obtained on the meter. When
the generator lead was moved to the
input element (emitter) of Q2, the
FM converter, the meter reading de-
creased to .8 volt. This indicated a
decrease in gain (about 50% ) within
the converter stage.

At this point, a decision was made
to align L5, the 1st FM IF trans-
former, and the meter reading grad-
ually increased to .85 volt. A peak
reading should have occurred some-
where between the extremes of the
adjustment; therefore, it was sus-
pected that the transformer was de-
fective.

L5 was removed from the PC
board and carefully disassembled
(Fig. 4). Upon inspection of the
solder joints, it was observed that
one wire from the primary capacitor
was wrapped around a terminal, but
had not been soldered. The connec-
tion was carefully soldered and the



transformer was assembled and re-
installed on the PC board.

Again the generator was attached
to the emitter of Q2, and LS was
realigned. This time a definite peak
meter reading of 1.5 volts was ob-
tained with the slug near the center
of the transformer adjustment.

It is evident from the preceding
analysis that alignment not only can
improve receiver performance, but
will often pinpoint a defective stage.

Intermittent FM

FM reception was intermittent,
and tapping the chassis affected the
condition. When the signal disap-
peared, the volume was turned up
and a local FM station was faintly
heard all across the dial. This symp-
tom suggested a dead FM oscillator
circuit.

The components in the oscillator
circuit were gently tapped in the
process. A defective solder joint
(Fig. 5) was discovered at one of
the terminals on the FM oscillator
section of the tuning capacitor, C71.
After the connection was resoldered,
the overall FM alignment was
touched up, and the receiver re-
stored to normal operation.

Low Volume on AM and FM

The volume was inadequate on
both the AM and FM bands. A
harmonic generator was used in the
following manner to locate the de-
fective component: The generator
was switched to AF output and one
lead connected to the receiver
ground. When the other lead was
attached to the base of the AF
driver transistor (Q7 in Fig. 6), a
tone was heard in the speaker. The
generator was removed from Q7 and
attached to the base of Q6, the Ist
AF amplifier transistor, and the
speaker tone increased in volume.
This increase indicated that Q6 was
amplifying the signal.

The volume control was turned
up and the generator lead connected
to the center terminal of this con-
trol. The volume level from the
speaker remained about the same as
in the previous test. Next, the gen-
erator lead was moved to the input
side of C§&, the 5-mfd coupling ca-
pacitor, and the speaker volume de-
creased considerably. A substitute
capacitor was bridged across C8
which was open, and the volume in-
creased to normal. Replacement of
the capacitor cured the low volume.
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HEATHIAT TV POST- MARKER/ISWEEP GENERATOR  MODEL G

New Heathkit 1G-57
Solid-State Color TV
Marker /Sweep Generator

The 1G-57 combines the features of both a post marker and a
sweep generator for less than you'd expect to pay for just
one of these functions.

e Thres linear sweep ranges for TV tuned circuits in sound IF, color bandpass, video IF circuits
and proper overall RF /IF response o External attenuator provides 1. 3, 6, 10 and 20 dB steps up
to 70 4B maximum e Can also be used with external sweep or marker e 15 crystal-controlled
markers provided for color bandpass alignment; picture and sound carrier frequencies for
channzls 4 and 10; FM tuner, FM IF and discriminator alignment; TV sound IF adjustments
¢ All crystals included ¢ Completely isolated 1-15 VDC variable voltage supply for positive or
negative bias » Built-in 400 Hz modulation for trap adjustment and checking and adjusting FM
tuners ¢ Phase Control and Trace Reverse Switch so markers will appear from left to right as
in set manufacturer’'s instructions, regardless of ‘scope used e Blanking Switch eliminates
return sweep and provides base line e Circuit Board Construction — three circuit boards, 27
transistors, 3 silicon diodes, 2 crystal diodes and 2 Zener diodes combine to make assembly
faster with less chance of error ¢ Bias and Scope Horiz. leads, Attenuator, Demod In, Scope
Vert., RF and Demodulator cables included in kit.

Kit 1G-57, 14 Ibs., $135.00; Assembled IGW-57 ... ... ... ... ....... ... $199.00
1G-57 SPECIFICATIONS — Marker frequencies: 100 kHz; 3.08, 3.58, 40.8, 4.50 MHz, = .01¢;. 107, 39.75, 41.25, 42.17

42.50, 42.75, 45.00, 67.25, 193.25 MHz = .0059),. Modulation frequency: 400 Hz. Input impedances: External Marker,
External Sweep, & Attenuator 75 ohm. Demod In — 220 k ohm. Qutput impedances: Marker Out, Sweep Output & At-

tenvotor — 75 ohm. Scope Vert 22 k ohm. Bias voltage: Positive or negative 15 volts DC at 10 milliamperes. Type of
marker: Birdie. Controls: Bios control with pull-on/push-off switch; Marker /Trace — dual concentric; Sweep Width/Sweep
Center — dual concentric; Marker Out — concentric with Sweep Range switch; Phase. Switches: Rocker type — separcie

switch for each of the above listed frequencies; Blanking, On/Off; Trace Reverse; Modulation On/Off. Transistor — Diode
Complement: (19)-2N3692 transistor. (7)-2N3393 transistors. (1)-2N3416 transistor. (3)-silicon diode rectifiers. (2)-crystal
diodes. {1)-13.6 volt zener diode. {1)-20 volt zener diode. Sweep frequency ranges and output voltage: LO Band — 2.5
to 5.5 MHz =1 dB at 0.5 volts RMS fundamentals, and 10.7 MHz on harmonics. IF Band 3B to 45 MHz =1 dB, at 0.5 volts
RMS, fundamentals. RF Band 6410 72 MHz =1 dB ot 0.5 volts RMS fundamentals, and 192 to 198 MHz on harmonics. At-
tenuator: Total of 70 dB of attenuation in seven steps 1,3,6,10,10,20 and 20 db. Power requirements: 120 volts, 60
Hz AC at 20 watts. Dimensions: 13%4” W._x 515" H. x 12'5" D

DON'T NEED THE SWEEP?
The 1G-14 has the same features and
i specifications — without the sweep.

Kit IG-14
12 Ibs. shpg. wt.

$99.95

HEATH COMPANY, Dept. 25-10

-
| I
Free 1969 | Benton Harbor, Michigan 49022 |
Heathkit Catalog | 0 Enclosed is $ plus shipping. |
Descrbes these and over 300 other | Pease send modet () : [
kits for test, stereo/hi-fi, color Tv, | [ Please send 1969 Heathkit Catalog. |
SWL, Amateur Radio, CB, Marine, | el |
Educational, home and hobby. Save Tease print
up to 50% the easy and enjoyable I (please print) I
Heatlkit way. Just mail coupon or : Address I
write: Heath Company, Benton . :
shi ! City State Zip
Hasb %, Mighigan 49022. | (Prices and specifications subject to change without notice) TE-182R }
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Troubleshooting Stereo

Logical approaches to common
troubles. by Norman Crowhurst

Many troubleshooting methods
used for stereo are identical to those
employed in troubleshooting other
electronic equipment. If the set
isn’t working, the same sequence of
checks should be followed: Is power
reaching the set? Are the supply
circuits providing working voltages?
Then signal trace to find the circuit
failure.

If only one channel is not work-
ing, similar advice applies: Signal
trace the faulty circuit, starting at
the output, until you find where the
signal ceases. Whether the stereo
amplifier uses tubes or transistors,
it has a signal path from input to
output that can be traced just like
any other electronic equipment.

AMPLIFIER

THIS SIDE
UNDISTORTED

THIS SIDE
DISTORTED

AMPLIFIER

Distortion

If the circuit is working, but the
sound seems distorted, you must be
prepared to spend a little more time
analyzing the symptom. What does
the distortion sound like? Most dis-
tortion sounds give an impression
characteristic of their origin. But
such impressions can mislead.

Electronic or Mechanical?

Knocking or scraping sounds, like
the voice coil hitting or rubbing,
could be just that. But such sounds
could also have an electronic origin.
A clue that will partially resolve
this is the question: Can you hear
the distortion in both the left and
right channels or only in one? If the
same distortion is noted in both
speakers, look in the electronics as
it is unlikely for both speakers to
be faulty.

DISTORTION
THIS SIDE:
SPEAKER FAULTY

DISTORTION
THIS SIDE:
AMPLIFIER
FAULTY

Fig. 1 Changing speaker connections will help you determine whether the speaker

or the amplifier is faulty.

—

AMPLIFIER

rect phasing.

REVERS ING ONE PAIR OF
CONNECTIONS DESTROYS

il

ing.
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Fig. 2 How the T
effect of stereo can
be lost by incor-

Fig. 3 A good
piasine  basic placement in
v a rectangular room
e of average furnish-
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A more probable cause is a de-
fect in the supply circuit that af-
fects both amplifiers identically. For
example, a faulty electrolytic can de-
crease the output of the low-voltage
supply, causing an inadequate work-
ing voltage to be supplied to both
amplifiers.

When only one channel produces
distortion, the inherent design of the
stereo itself provides a simple
method of checking whether the
trouble is electronic or mechanical.
Switch speaker systems, left with
right, to see if the distortion remains
on the same side or moves to the
other. If the distortion moves to the
other side (Fig. 1), the speaker is
not faulty and you should trouble-
shoot the faulty amplifier. If the
distortion stays with the same side,
or speaker, the speaker then is the
faulty part and should be replaced.

Most, if not all, forms of dis-
tortion that occur in amplifiers are
accompanied by some change in the
working voltages. When one side is
normal and the other side distorts,
check the voltages of the distorted
side against the corresponding vol-
tages of the normal side, looking for
a significant difference.

Another useful check, where a
stereo uses a number of input
sources—radio, phono and tape,
for example — is to determine
whether the same thing happens to
the inputs from all sources. This is
a quick means of signal tracing.

If the same distortion occurs in
all positions of the function switch,
obviously it originates in the part
of the amplifier system that is com-
mon to all functions. If it happens
on only one position of the function
switch, then look for the fault in the
related circuitry before the function
selector switch.

Trouble at the Input .
Here, common things can be

overlooked. If the phonograph re-
production is distorted, look for an
accumulation of lint under the sty-
lus. You would think the customer
would have found it, but sometimes
it builds up in a solid pad that is



Another benchwarmer?

Not this one. Our new B&K
Diagnostic Oscilloscope is more
than re-engineering of an old
model to keep pace with TV
technology. It is instead a basic
departure from all other
oscilloscopes. A departure that
has simplified a complex

instrument to make T gt
it easier for you to @
use. But there’s ®
something else. L g
What this 7

oscilloscope has is
exclusive. An | By
Intermittent Analyzer 2

with electronic memory—and
optional remote Audio/Visual
Alarm.

With it, the elusive intermittent
conditions that make so many
TV sets tough dogs can now be
detected and identified in your
absence. Preset one control.

Wher the faulty stage is detected,
you’ll know about it as soon as
you come back from service calls.
Then run the scope overnight

to check another set for an
intermittent condition.

All this adds up to greater
shop efficiency, more time for
profit-making service calls and a
lot more mileage out of a very
fine diagnostic oscilloscope.

An oscilloscope that shows
vector patterns exactly as
specified by color TV
manufacturers. (All vectorscope
inputs and controls are
conveniently located on the front
panel.) Also allows you to
read peak-to-peak voltages in all
ranges on a double-scale
calibrated screen—just by turning
a switch. (As the range is
selected, the appropriate scale
lights automatically.)

Circle 25 on literature card

Automatic synchronization
locks in all patterns at any signal
level or frequency. There are
also fewer controls and these
are positioned for
easier operation.

Give our Diagnostic
Oscilloscope some thought.

It’s worth it not to be sidelined
with a benchwarmer. See your
B&K Distributor or drop us a note
for detailed literature on

Model 1450 and our full-line test
equipment catalog, AP-24.
DIAGNOSTIC OSCILLOSCOPE
Model 1450, Net: $27995

/B

B & K Division of DYNASCAN CORPORATION
1801 W. Belle Plaine - Chicago, llinois 60613
Where electronic innovation is a way of life.
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NEVESS>

“IN-CIRCUIT”
CURRENT CHECKER

Eliminates most common cause of
‘‘callbacks’ (unstable focus,

shrinking pictures, etc. )' Should
pay for itself on
next months’ g
calls alone! &8

Nothing else like the HC-8 available!
Tune horizontal drive and linearity
for “dip”—and in seconds—you’ve
got best possible focus, width and sta-
bility at minimum cathode current.
Makes convergence adjustments
faster, easier—longer lasting!
Especially useful on color TV where a
slight misadjustment of horizontal
linearity or efficiency coils drives cath-
ode currents sky high! 5 pre-wired
sockets for all popular hori- Model HC-8
zontal output tubes lets you

pluginto circuit fast-—no clip- $3 4
ping or unsoldering of leads! Net

ASK YOUR DISTRIBUTOR

or write for full details.

ELECTRONICS CORPR.

1001 Second St. So. e Hopkins, Minn, 55343
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Fig. 4 In an especially ‘dead’ room, that
gives the impression of “active silence” to
your voice and other sounds produced or
reproduced in it, this arrangement may
be better.

not easily removed, or he may have
just forgotten to check that. The
stylus could also be worn or, less
likely, chipped. This you will have
to verify with a microscope.

If the trouble is in the tape sec-
tion, the tape head may be out of
alignment and lost its high-fre-
quency response. If the loss is mini-
mal, i.e., only above 3,000 Hz, it
may not be noticed as a loss-of-
highs but as a loss of character in
certain instruments, such as violins,
which may sound more like distor-
tion than a loss-of-highs.

Loss of ‘Stereo’

With both channels working, this
can happen through incorrect con-
nections. A wrong connection at the
input may ground out one channel,
or may parallel them so both chan-
nels are identical instead of prop-
erly separated. Incorrect phasing,
usually at the output, can lose all
sense of location, so realism disap-
pears. Reversing connections to one
channel can cause this (Fig. 2). This
may have happened when the cus-
tomer was trying some changes of
his own and didn’t get the connec-
tions - replaced as they originally
were,

The Intangible Faults

The faults discussed in the pre-
ceding paragraphs demand only well
established troubleshooting tech-
niques, in which the difference from
any other system is the convenience
of having two identical systems in
one. Many of your stereo service
calls will use these techniques, al-
though improved reliability of mod-
ern equipment is making such ser-
vice calls less frequent.

This last fact leads to an increas-
ing proportion of calls where the

Fig. 5 The best lay-out for the typical
recreation room.

trouble isn’t in the tangible part of
the set. It may call for some tact
on your part in tracking it down.
The complaint will often be derived
from comparison: “My neighbor has
a set just like this, but when he plays
this very same tape (or disc) it
sounds quite different. It sounds
much cleaner on his set.” You may
or may not have the opportunity to
verify this. If you can conveniently
do so, you may be able to judge
first-hand the cause of the differ-
ence. If not, you may have to play
detective with your customer.

The mere statement that it doesn’t
sound as good does not tell you the
cause of the difference. You must
know in what way the sound differs.
Does it lack something specific?
What made your customer notice
the difference?

Perhaps the violins sound like
violins on the neighbor’s set, but on
his set they’re just a screech. Listen
for yourself. Is the set distorting
(you can tell that by listening with
your ear fairly close to each speaker
in turn) or could it be the room
acoustics? The neighbor may have
a well-furnished living room, car-
peted floor, drapes, well-stuffed fur-
niture, which the customer’s room
lacks. That can make violins sound
quite different.

If this is the reason for the dif-
ference, it didn’t just happen. It’s
been there all along. But your cus-
tomer may insist he’s only just
heard this difference.

This circumstance can be diffi-
cult to diagnose with any certainty.
It may be something that has de-
veloped in the system, such as a
tape head slightly out of alignment,
which requires professional correc-
tion; or the fact may be that the
difference was there all along, but
was only recently noticed. In fact,
the difference may be so subtle that
only he can hear it which would
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lead you to believe he was imagin-
ing something,

Studies of human hearing have
ascertained that the sounds we are
aware of are so complicated that
we never hear all of what we think
we hear, even when trying. By con-
centration and practice we can make
sounds audible that we didn’t hear
before, though they were always
there. For this reason never assume
your customer is hearing things. And
even if you can’t hear the distortion
he complains about, don’t assume
that it isn’t there. In this kind of
situation, always recognize that your
customer must be hearing something
and try to identify what it is.

A BETTER WAY
TO REPLACE
SOLDERED
COMPONENTS

LENGTH 8~
WEIGHT 3V 0Z.

Desoldering

ilron
MODEL 300

Now—remove miniature soldered com-
ponents in seconds—without damage

Hollow tip fits over connection; vacuums
all solder for easy removal of component.
Leaves terminals and mounting holes clean.
Then, with 360° contact, it resolders even
faster and better than regular irons. Han-
dles miniature and standard components in
printed circuit boards and conventional wir-
ing. Self-cleaning. All parts replaceable. 40
watts, 115-v. 5 tip sizes. Pays for itself in
time saved.$10.95 net East of the Rockies.

Larger modei available. See your distributor or write:
ENTERPRISE DEVELOPMENT CORPORATION

5151 E. 65th St. Indianapolis, Ind. 46220
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THIS SECTION
EXCLUDED FROM
OFFICIAL"
LISTENING AREA |

common American
room — L-shaped.
i A: the wrong way,
regarding the room
as part of a larger
one that is rectan-
gular; B: the right
way, considering
part of the room
to be rectangular
and using that part
as a primary listen-
ing area.

‘ Fig. 6 A more

| |

SPEAKERS ‘
w

If your customer is a musician
or a layman with some musical ap-
preciation, he may complain about
a non-musical sound. With your
electronic background you think of
noise as non-musical but to your
customer the sound of a tinkling
bell that shouldn’t be there is equally
non-musical. The same sounds con-
vey different impressions to different
people.

Acoustic Environment
When you conclude that the cus-
tomer’s dissatisfaction comes from
his system not being suited to his
acoustic environment, you may need
to advise him on this. Could a

“and when did you first
get the idea that you
could possibly aligna TV
set without an
INJECTORALL
ALIGNMENT KIT?”

Circle 28 on literature card
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“THE BEST ANTENNA INSTALLATIONS START WITH .

22 QUALITY
MDUNTING ACCESSORIES

THE MOST COMPLETE LINE IN THE INDUSTRY

N

l
et fH
]
AVAILABLE (N:
21t | 51t -
2 ft.| 72 it ]
3 ft 10 ft.°
*Exclusive swing-lock feature
permits mast to be placed in
sockets from side of tower

HEAVY-DUTY / TUBULAR / TRI-POD

ROOF TOWERS

&

Pre-assembled, individually boxed,
opens like an umbrella.

Gold baked enamel or Hot-Dip gal-
vanized 1%” OD steel tubing.
Exclusive adjustable slide permits
tower feet to fasten directly to non-
standard spaced rafters, on peaked
or flat roofs.

For masts up to 1%~ OD.

Roof sealing pitch patches, all hard-
ware, 2” lag screws supplied.
/a

SEND FOR CATALOG SHEET

T G >’kj

v

AT SOUTH RIVER QUALITY IS OUR MOST IMPORTANT PRODUCT
SOLD THROUGH DISTRIBUTORS
OUTH RIVER METAL PRODUCTS CO.,INC./SOUTH RIVER,N. J.08882
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change of position help? The lady
of the house may not like this, but
it’s a choice that must be made: Do
they want better listening, or the
stereo set in the position they fancy?

Much about placement seems
contradictory because changing fac-
tors make the situation different. A
question is often asked about which
side of a rectangular room should
be used: Should the stereo be
placed on a short side or a long side?

Where the acoustics are good and
the speakers are separate from the

operating console, the short side is
usually best for the speakers. The
control console can be anywhere
that’s convenient (Fig. 3).

Where the acoustics are too dead,
which isn’t often, the long side may
be better (Fig. 4). A room with
heavy carpeting, acoustic tile ceil-
ing and highly absorbent walls will
be almost as dead as an anechoic
chamber. The widest possible spac-
ing of speakers is desirable in such
a room.

In a highly reverberant room,

Now—Compare CRT Color Guns
AUTOMATICALLY!

JAEE——— I

G2 SCREEN VOLTAGE.

«@»@

325V
CUlOR TRACIINB COLUR GUN
ARsusy 10 corar Cm

N GUN a4 & ..
Lot r.nnnnnow

o)z
‘m,_

Pusn

At

o Simplifies Color CRT Tracking Test
e Tests Each Gun in Color or B&W CRT’s Completely

Now, for the first time, you can test CRT color guns for color tracking
automatically; and exactly according to industry standards. No more
time-consuming logging of each color gun reading at every setting
of the G2 control like other testers.

(»

Only the Sencore CRT CHAMPION has three separate G2 screen
grid controls just like the color TV itself. A color tracking scale right
on the meter makes the all-important tracking test easy, fast, and
accurate. This is most important when claiming credit for a defective
color CRT.

The CHAMPION also makes all the standard color and black and white CRT
tests — short, emission, and life tests. Line Adjust control assures exceptional
accuracy. An excluswe three step Automatic Rejuvenatlon Circuit Iets you save
many a faulty black and white tube or
equalize gun currents in color tubes. Plug-in .
sockets are provided for fast testing and I F VIR e
easy updating. Rugged vinyl-clad steel case )

has spacious lead compartment.

CRT manufacturers, set manufacturers, |
distributors, technicians all recommend the f
CR143 CRT tester as the only tester that
does a complete job. Why not check with
them before you buy.

Sencore CR143— CRT CHAMPION ...$99.50

) S EI\ICOl:QE

(" > NO. 7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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such as the recreation room with no
floor covering, hard walls and ceil-
ing; a packaged set with the speak-
ers built in placed against one of
the longer walls (Fig. 5), would
usually be the best arrangement.

Of course, the rectangular room
is, in a sense, somewhat of an ideal.
So many American homes come to-
day with a combination room that
is L-shaped. In such circumstances,
the customer should determine
which is the primary listening area.
If you regard the room as rectangu-
lar with a piece cut out (Fig. 6-A)
and try to fill the imaginary ‘whole
room’ you may not get good listen-
ing anywhere.

It’s better to think of one leg of
the ‘L’ as being the primary listen-
ing area, and place your speakers
or set to feed that area.

This kind of advice and help
hardly seems like troubleshooting,
in the accepted sense, yet really it
is. Where else will your customer
get the correct advice on such mat-
ters? The demonstration in a dealer’s
showroom merely shows him what
sounds good in that acoustic en-
vironment, which may well be quite
different from his own. The service
technician is the man who gets
called in where the trouble can
really be diagnosed.

Don’t be afraid to charge for
your services. Even though you did
not do anything to the electronics,
you used your know-how, and
acoustic experts charge rates for
their time at least equal to yours.
If your name gets around as a man
who knows how to make stereo
sound its best, you’ll make better
money than by working much
harder on the service bench. And
the service you give your customer
will also be much more valuable to
him.

It seems silly to be called because
the set doesn’t work at all, to find
that it was unplugged during house
cleaning, and nobody had checked
to see if it was plugged in again.
We’ve all had that happen with
TV’s, refrigerators and everything
else. Stereos aren’t exempt. Custo-
mers often grumble about paying
your minimum service charge for
finding that out. But such oversights
still happen—and if plugging in a
power cord restores a set to normal
operation, you have performed a
service to the customer just as if
you had replaced a transistor. A
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N0 New SK Devices

Simphfy Servi

More than a dozen sclid-state TV sets—RCA and others—can use
these two new RCA SK-Series transistors—specifically designed for
replacement use in deflection circuits.

The RCA SK3034 is for replacement use in horizontal driver and in
vertical-deflection-output circuits; the SK3035 is for replacement
use in horizontal-deflection-output circuits.

Both units are germanium p-n-p devices in hermetically-sealed
TO-3 packages, and are for use in domestic and imported TV sets
with anode voltages to 18 KV and with picture tubes having deflec-
tion angles up to 114°.

Add both to your stock of RCA “Top-0Of-The-Line" SK-Series re-
placement transistors. See your RCA Distributor today about your
supply of RCA SK-Series replacements . . . 33 individual units that
can replace approximately 11,800 solid-state devices.

RCA Electronic Components, Harrison, N.J. 07029.

Circle 31 on literature card

Deflection Cirguits

ngof TV

Now available...a comprehensive and accurate
source of solid-state replacement information!
It's RCA’s Solid-State "Top-of-the-Line” Re-
placement Guide, SPG-202F. Cross-referencing
RCA SK-Series Transistors, Silicon Rectifiers,
and Integrated Circuits, the Guide provides re-
placements for nearly 12,000 solid-state devices
——including U.S. industry standard EIA types, tor-
eign types, and types identified only by device-
manufacturers’ or equipment manufacturers’
parts numbers. SPG-202F is available through
your RCA Distributor. Ask him about it. Today.

%= Ask your participating RCA Distributor for details.

R
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Time-saving techniques for
transistor radio repair

Service methods for profitable repair

The following case histories of
transistor radio troubleshooting ex-
periences were chosen to illustrate
deceptive servicing problems. In
each casc detailed step-by-step pro-
cedures are given for locating the
faulty component or components.
The approaches taken in each in-
stance are as direct and time-sav-
ing as possible.

Hissing, Frying, Static-Like Noise

The noise is not noticeable until
the radio plays for a few minutes.
then it grows louder and the station
grows weaker. Such noise is ncarly
always caused by leakage between
conductors on the printed board

DRIVER

FEEDBACK
INPUT

2

Fig. 1. Varying emitter voltage causes
noise unaffected by volume control.

AF INPUT

T0 CLASS B
ouTpUT
STAGES

Fig. 3. Excessive transistor leakage in
driver stage causes reverse bias.
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N

(likely due to battery chemicals), or
by a leaky capacitor (most often
ceramic, but sometimes electrolytic).
On rare occasions, transistors, trans-
formers, and even resistors may
cause this trouble. The first step is
to localize the noise.

Step 1: Connect radio to power sup-
ply, measure current drain. Wait for
noise to begin, measure current
drain again.

Result: Current drain normal until
noise begins (in about three min-
utes). Then current increases as
noise becomes louder.

Decision: Current increase means
nothing, since noise will cause class-

B output stages to draw more cur-
rent. Localize noise to audio or
other stages.

Step 2: Turn volume control to
minimum.

Result: Noise remains.

Decision: Since noise does not de-
crease as volume is reduced, it must
be in audio stages (Fig. 1).
Afterthoughts: At this point, two or
three approaches to testing are pos-
sible. A voltmeter will show a fluc-
tuation if the noise is severe. A
drawback to this approach is that
the current in the class-B stages
varies with the noise in the signal
circuit. Thus, voltages around the

DRIVER é
AF INPLT R

300 .47mid
15K
VOLUME 150K

50 %
820 %

+

150 mfd

-+

)
33Q

) TSPEAKER

B¢

3V TOTAL

Fig. 2. Improper bias in audio stages causes distortion at low volume.



audio stages will fluctuate some-
what, making it hard to pinpoint
the trouble. An audio signal tracer
can be used, but the notse pulses
so often upset the current in the
whole radio that a tracer may de-
tect pulses far from the source of
the trouble. Used wisely, however,
the audio tracer will usually suggest
the source if the noise is traced back
through each stage until it dimin-
ishes drastically. Step 3 indicates
the most foolproof way to isolate
noise.

Step 3: Zero-bias Q7 (Fig. 1) by
shorting base to emitter with a
jumper, wire, or screwdriver.
Result: Noise stops.

Step 4: Zero-bias Q6 in the same
manner.

Result: Noise stops.

Decision: Noise must be in input
stage of Q6 because volume control
is turned to minimum.

Step 5: Mcasure voltage at point A
(base of Q6).

Result: About —.2 volts, fairly
steady.

Step 6: Measure voltage at point B
(emitter of Q6).

Result: Voltage fluctuates from —.1
to —.9 volt.

Decision: Noise voltage originates
in emitter circuit. No capacitor in
emitter circuit, Transistor may be
defective.

Step 7: Unsolder collector lead at
point C. Measure emitter voltage
again.

Resuit: Still fluctuating.

Decision: Fluctuating emitter volt-
age rules out transistor leakage. It
can’t be base-to-emitter leakage

either, since base stays near —.2
volt whereas emitter rises to as
much as —.9 volt on peaks, nor

can it be collector-to-emitter leak-
age, since collector voltage is dis-
connected. There is only one con-
clusion: leakage between printed
conductors. A look at the board
shows that the —6-volt conductor
is adjacent to the emitter conductor
—an ideal setup for leakage.

Step 8: While reading emitter volt-
age, scratch a line (use the point
of a knife or corner of a screw-
driver blade) on printed board, be-
tween conductors.

Result: Voltage reading on cmitter
terminal disappears. (Collector is
disconnected.)

Decision: Leakage occurred be-
tween two conductors on the printed
board. Perhaps battery chemicals or
other acids have accidentally been
spilled on the board.
Afterthoughts: In some sets, even
scratching a deep line between con-
ductors will not eliminate all traces
of leakage. The only alternative is
to completely pry the leads from the
printed tie point and leave them
suspended in midair. Generally,
though, such drastic measures are
not necessary.

Distortion Most Prevalent at
Low Volume
Distortion that is most noticeable
at low volume is usually caused by
improperly biased output or drive
stages, or by a defective speaker.

Step 1: Connect radio to power sup-
ply (Fig. 2). Check current drain
with volume turned down.

Result: About 4 ma.

Decision: Seems too low; should be
about 8 ma for this model. Check
speaker before disassembling radio.

Step 2: Plug test speaker into ear-
phone jack.

Resuli: Same distortion level is
present.

Decision: Speaker in radio is okay.

Step 3: Check bias (between base
and emitter) on each output stage.
Result: Bias on Q5 is about .1 volt,
which scems about right. Bias on
Q6 is zero, should be same as bias
on QS.

Decision: Driver transformer open,
R16 or R17 open, or Q6 shorted.
Make tests to narrow down trouble.

Step 4: Check voltage at point A
(junction of R16 and R17).
Result: Zero voltage.

Decision: Driver transformer isn’t
open, if it were open, voltage would
be normal at point A. Transistor
isn’t shorted (base to emitter). If it
were shorted, there would be some
voltage at point A since the 40-ohm
resistance of the transformer would
prevent a complete short circuit.
Therefore, R16 or R17 must be
open. (Further inspection revealed
R16 was cracked. Evidently the ra-
dio had been dropped.)

Dyna-
Probe

New King-Size,
Hi-Voltage Tester With
2% Accuracy At 25,000 Volts!

Professional
case included

B&K is proud to introduce Dyna-
Probe, the new, longer, safer length,
hi-voltage tester designed to give
more accurate voltage readings.
Servicemen carry Dyna-Probe to
in-home jobs—adjust high voltage
with greater accuracy, thus relieving
customer fear of color TV X-ray
radiation. Detachable meter is easy
to read in “hard-to-reach” areas.
Meter, on auto-tilt stand, direct-
reads 0 to 30,000 volts. Dyna-Probe
—another engineering break-
through from B&K.

Model HV-30, $24.95 user net

/By

B&K Division of Dynascan Corporation
1801 W. Belle Plaine Avenue/Chicago, Illinois 60613
Where Electronic Innovation Is A Way Of Life
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Weak and Distorted Audio

In this radio, distortion is the
dominant problem; once the distor-
tion is removed, the volume will
probably return to normal.

Step 1: Connect radio to power
supply (Fig. 3). Check current drain
with volume down and the set tuned
off station.

Result: About 7 ma of current flow.
Decision: Current drain approxi-
mately correct.

Step 2: Check current drain with
volume turned up and set tuned to
station.

Result: Current drain about 15 ma
maximum on a strong station. Au-
dio now very distorted.

Decision: Not cnough current. This
model should draw 50 or 60 ma on
peaks at full volume on a strong sta-
tion. The reason for low current is
loss of volume. The class-B output
stages are not being driven hard
enough to draw higher current.

7

TECHNICIANS EVERYWHERE RELY ON FAMOUS SENCORE
MIGHTY MITES. HERE'S WHY.

e Grid Leakage Test with ultra-high sensitivity of 100 megohms
e Emission Test at full rated cathode current

e Shorts Test picks out interelement shorts of 180K ohms or less
e Mighty Mite accurately checks over 3,000 tubes, including foreign

g e—

Now, Sencore's new Mighty Mite X gives you the same
reliability and accuracy, plus new features that make the
V" the most up-to-date tester of all.

NEW-—Magnoval socket so you check many more tubes.
NEW-—Horizontal in-line switch layout saves setup time.
NEW—Rugged vinyl-clad steel case stays new longer.
NEW—Brushed chrome panel;

The new TC142 is truly Sencore’s mightiest
Mighty Mite and it's only .

K IN STOCK AT YOUR DISTRIBUTOR NOW.

NEW
MIGHTY
MITE

Y

TC142

detachable cover.

$79.50

.

) SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

- 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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Since the current at no volume
seems about right (indicating cor-
rect bias on the output stages), sus-
pect the driver stage.

Step 3: Check bias (from base to
emitter) on driver stage.

Result: Voltage on base is about
—.2 with respect to emitter.
Decision: This is approximately the
correct bias level, but the schematic
shows the driver is an NPN transis-
tor. Remembering the rule that the
middle letter of the type of designa-
tion indicates the polarity of the
base and collector voltages, we rea-
lize the voltage reading from base
to emitter should be positive. In
other words, the transistor is re-
verse biased. How can this be? The
base circuit can be ruled out, since
the only source of voltage across
the emitter normally is the collector
current which can flow only if the
transistor is conducting. But re-
verse-biased transistors don’t con-
duct. So the voltage source must be
the transistor itself or a leak across
the printed circuit board.

Step 4: With soldering iron, heat
cmitter connection to printed con-
ductor. Blow away excess solder
with a soda straw. With solder gone,
break emitter loose from printed
conductor. (You need not remove
lead from the hole in the board,
just center it so it doesn’t make con-
nection to the conductor).

Result: Voltage goes to zero on
printed conductor.

Decision: Transistor must be exces-
sively leaky. However, since emitter
and collector were on adjacent
printed conductors, heating and
blowing away solder may have also
removed unwanted path between
conducting strips on the printed
board. Still, most likely suspect is
transistor.

Step S: Remove transistor and check
for excessive leakage, or, tempo-
rarily restore emitter connection. If
original trouble persists, transistor is
defective.

Afterthoughts: Although printed
boards develop leakage paths that
can cause such troubles, the transis-
tor in this example was defective
and a new one cured the trouble.
Be sure the replacement driver
transistor is neither too high nor too
low in gain. When universal transis-
tor replacements are used, the bias



must sometimes be juggled slightly
in order to get maximum gain and
minimum distortion.

Dead Radio
Since dead radios can be caused
by many things, a systematic trou-
bleshooting procedure should be fol-
lowed in diagnosing them.

Step 1: Connect radio to power
supply, and check current drain.
Result: Checks about 10 ma.
Decision: Probably about normal.
Output stages seem all right.

Step 2: Turn volume control back
and forth, and listen carefully to
speaker.

Resut: “Scratching” noise is heard
in speaker.

Decision: Speaker and audio stages
probably all right since sound is get-
ting through them.

Step 3: Hold set close to fluorescent
light, and listen for any noise in the
speaker.

Result: No noise.

Decision: No signal getting through
IF’s.

RF TRACER SHOWS
SIGNAL ABOVE NORMAL HERE
£

2ND IF AMP

AGC
SOURCE

WA
33000 L 200007
5K

Fig. 4. An open detector diode results in
no audio output and no AGC.

Step 4: Check with RF signal tracer
or by signal injection.

Result: Signal at converter collec-
tor and first IF collector is normal.
Signal at second IF collector is also
good, except it is stronger than
usual (Fig. 4).

Decision: Diode detector is prob-
ably open. Tipoff is that signal, al-
though somewhat stronger than nor-
mal, is good up to second 1F ampli-
fier. This condition indicates no
AGC action. Since AGC voltage
nearly always originates at diode
detector, diode must be at fault.
Afterthoughts: An open detector
diode is fairly common. An in-the-
circuit ohmmeter check will spot the
trouble. A good diode reads about
100 ohms forward and from 2K to
10K in the reverse direction. A
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Chemicals w

CATALOG NO. 5555 s
Suggested Net $2.29

A new aersosal, specifically formulated for cleaning sensi
tive nuvistor and transistor tuners. NUVI-TRAN is non-
conductive, non-toxic, will not induce drift or detune
neutralizing circuit. Safe for all plastics used on TV tuners,
NUVI-TRAN leaves no residue, works in seconds. NUVI-
TRAN is an exclusive GC product . . . another quality reason
for leadership in electronic chemicals for over 40 years.

Always insist on [G€] - -

you'll get more for your money, every time!

GC ELECTRONICS

DIVISION OF HYDROMETALS, INC.
MAIN PLANT: ROCKFORO. MLUSA

— o

ELECTRON ICS Only GC gives you everything in elecrromcs

—ig . has for almost 40 years. Match every

parl and service need from over 10,000
quality items. Write for your copy today!

Circle 34 on literature card
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CHEMICALS

SPRA-LUBE
Cleaner-lubricant for
all color TV tuners.
Cat. No, 8888

8-0z. Aerosol Can
Suggested Net $1.95

v

*3, X
O

DC-Z9 Silicone

Heat Sink Compoung
Cat. No. 8109-§
1-0z. Tube
Suggested Net $2.63

EPOXY GLUE
Super grip, fast set.
NASA approved,

Cat. No. 347
2-Tube Kit

Suggested Net $2.50
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WINEGARD DEAL

BecauseWinegard delivers better

like the great
Super Colortron
line of 16 models
> including the two new
$100.00 wedge antennas

like the new Color-Ceptor
coaxial indoor antennas
for super color

Shown: the SC-2000
for VHF and FM
$100 list

J—— ]

Just a few Super Colortron features:

Written guarantee of satisfaction

7 patents and patents pending
Exclusive built-in cartridge housing
Exclusive impedance correlators
Super compact, easy to install

» Genuine Winegard gold anodized

» Exclusive ellipsoidal boom

» Hi-impact wrap-around insufators
» Exclusive FM control elements

» And much, much more

The
CR-200

WINEGARD COMPANY « 3000 KIRKWOOD ST. « BURLINGTON, IOWA 52601

6 VHF-UHF-FM 5 VHF-FM
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ERS PROFIT MORE

products and better sales help!

like 8 ads in
Life and Look during
a 3 month period...
with a total of

123,000,000 readers

like a steady
stream of new
merchandising aids

AD MATS

@ Copyright 1968

Winegard

ANTENNA SYSTEMS

Circle 57 on literature card
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WINEGARD PR
EW IN IND

Sooner or later we
, just had to start making
#. indoor tv antennas. And
-+ not just because we know
tvantennas inside and out.
You see, we figure that
people who can’t put up an
outdoor antenna shouldn’t have to
put up with anything less than the best

reception. Especially in color.

And we can’t understand why an antenna created to
make color television look more colorful should make a
room look drab.

So what we've done is create a complete line of low
profile indoor antennas in decorator colors like avocado
green, walnut brown, flame orange and shadow brown.

So much for the drab rooms.

As for the best possible reception (in color and black &
white —and on all channels, 2 to 83) you’ll find that our
Color-Ceptor and Power-Beam antennas have what it takes
to outperform and outsell everything else around.

Just what you'd expect from Winegard.

Exclusive ghost rejection color cable with built-in VHF/
UHEF signal filter. Our ultra-low-loss coaxial cable is elec-
trically shielded to actually “‘shut-out” ghosts and to effec-
tively eliminate electrical interference from cars and air-
planes and appliances, among other things. The built-in
signal filter eliminates the need for separate wires from the

antenna to the VHF and UHF terminals on the
. back of the set; and automatically filters the

VHF and UHF signals to help deliver the best

possible color reception.

Then there’s the chrome-plated UHF driven element.
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SENTS SOMETHING
OR TV ANTENNAS

featuring the CR-200...

The Coaxial Indoor Antenna
for color tv

with exclusive

ghost rejection color cable
and built-in VHF/UHF

signal filter!

It’s precision tuned to capture and deliver more signal to
all UHF channels, 14 to 83. It rotates (without moving the
antenna) to pick-up maximum signal. And its unique con-
figuration assures the best color reception.

Our VHF/UHF isolation switch automatically separates
VHF and UHF signals to help eliminate signal loss and
interfering feedback common to color tv reception.

And there’s the 12-position fine tuning signal control
switch which allows for fast, accurate control of the color
picture quality (black & white, too) on all VHF and UHF
channels.

All those features, plus 45" long telescoping chrome-
plated VHF dipoles; rubber cushioning pads; and, of course,
colors and styling make our Color-Ceptor (CR-200) the
finest indoor color tv antenna made.

List price is $14.95, Fair Trade.

The CR-100 Color-Ceptor has most of the same match-
less features, except for the color cable, signal filter and
isolation switch. Plus a list price that’s hard to match.
$11.95, Fair Trade.

The two antennas in our Power Beam series (PB-60 and
PB-40) are designed for outstanding all channel reception
(2 to 83) VHF and UHF.

They offer a bit less in the way of features, and a lot
less in the way of price. The PB-60 is $9.95, Fair Trade. Only
$6.95 Fair Trade for the PB-40.

We believe you’ll think a lot of our Color-Ceptor and
Power-Beam antennas. We do.

So much, in fact, that we're advertising them in Life and
Look. And unconditionally guaranteeing them with a 10-
day money back guarantee.

We don’t expect to get any of them back. But if you
expect to get any of them to sell, we suggest that you
call your Winegard distributor or write for complete in-

formation today.
Winegard

ANTENNA SYSTEMS
© Copyright 1968, Winegard Company, Burlington, lowa
Winegard Company - 3000 Kirkwood St.  Burlington, lowa 52601
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Here is a short photo quiz to test your skill at
interpreting scope waveforms. Six different wave-
forms are shown in pairs. One waveform in each
pair is normal and the other is abnormal. Select

123R CARDMATIC TUBE the abnormal waveform in each pair, and from
TESTER-—Automatic tube . .

testing using card-program. your awn analysis determine what trouble symp-
e o tom is most likely to appear on the screen of the
tester which includes tests receiver, The answers appear on page 60.

for aaturation and cut-off
in addition to mutual con-
ductance,

$655.00 )
Scope point:

output of
sync separator

580A TUBE TESTER —
Eritirely new. Can be set
up to any test condition,
including handbook para-
meters, Also includes built-
in roll chart. Features ultra-
sensitive grid condition test
with sensitivity to 0.05xa.

$585.00

539C TUBE TESTER —
Laboratery and industrial
instrument. Provides both
handbook condition tests
and teats “tailored” to spe-.
cific individual conditions.
Roll chart data.

$545,00

Scope point:
Communications and in- output of

dustrial maintenance in-
strument. Includes tests for
4-digit industrial tube types, sync sepa rator
VR tubes, and low power

thyratrons. Best buy for
general purpose industrial
maintenance. Roll chart
data

" $385.00

6000A TUBE TESTER —
Service technicians high-
speed, portable tester. Tests
all popular entertainment
types, also transiators and
diodes. Time-saving leak-
age and short indicators.
Replaceable socket plate
for obsolescence protection.
Roll chart data.

$259.50

Scope point:
video input to

799 MULTI - SOCKET

Rt e sync separator

repair. Provides true mu-
tual conductance tests with
no parallelled elements.
Solid state sensing circuit
provides 50 megohm leak-
age tests, 0.1#a gas and grid
emission tests. Replaceable
panel plate for future jube
additions.

$199.95

THE HICKOK ELECTRICAL INSTRUMENT COMPANY
10514 Dupont Avenue o Cleveland, Ohio 44108

Circle 35 on literature card
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Back by popular demand-Another 1968 Krylon Giveaway

‘p

WXL XL,
) WAL (41
/)
Win a can of

Krylon 1302.

$100.

Simply fill in the coupon below.

If you become our lucky winner, we
have a pretty good idea what prize you'll
choose. But we figure it this way: If you
win $100 on us, chances are you'll spend
$1.95 on us—for Krylon®

(That way, you'll be a two-timewinner.)

Andwhile we've gotyou thinking about
Krylon, think about our whole line of
sprays. They're standard equipment for
all TV/Radio installation and repair work.

Entry rules:

1. No purchase necessary.
Print your name and address
on entry coupon and mail to:
Krylon Contest— Dept. 300
St. Clair Associates,

485 Madison Ave.,

New York, N.Y. 10022.

2. Entries must be
postmarked no later than
November 30, 1968.

3. Winner will be selected
in random drawing by

St. Clair Associates,

whose decision will be final.
4. 1968 Krylon Giveaway
is open to anyone in the U.S.
except in Wisconsin and
where prohibited or restricted
by law. Employees (and their
families) of Borden Inc, its
affiliates and advertising
agencies, or St. Clair
Associates are not eligible.

Krylon Contest—Dept. 300
St. Clair Associates

485 Madison Avenue

New York, New York 10022

If | win, I'd prefer:

[0 The Krylon  {T] The Cash
Name
Street
City
Zip

ylon can is

mber on the bottom of my

t don't use Krylon. O
BORDEN

Circle 39 on literature card
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