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INSIDE YOUR TV SET

.ELEVISION installation and
service were for a long time considered
as things to be attempted only by the
skilled technician. And, for a shorter
period of time, many dealers regarded
the installation of a television receiver
they sold as a prerogative they should
insist upon in order to make sure that
the set operated satisfactorily and the
customer was pleased by the service
rendered.

Now, however, the picture has al-
tered considerably. More and more
television sets are sold at low cost,
which leaves the dealer with no mar-
gin to use for such services as free in-
stallation and checkups.

After a few hardy souls showed the
way, the erection of television anten-
nas by rank amateurs became com-
mon. More recently, many set owners
have undertaken to save themselves
the relatively high costs of servicing.
Some are successful, and some are not.

There is no reason why any televi-
sion owner cannot perform many, if
not most, service and replacement
needs on his set. However, in order to
do anything successfully, it is very
desirable to know just a little bit
about what you are doing. In this
chapter the television receiver in gen-
eral—and no one make or model in
particular—is described by sections so
that you can perform various opera-
tions on your receiver and know to
some extent what you are doing and

why.

There are a number of reasons why
home television service is quite prac-
tical. Most important is the fact that
the greatest majority of difficulties
arise from the simple failure of one or
more of the small vacuum tubes. Cer-
tain of these tubes cause definite ef-
fects on the face of the tube when they
fail. Thus, by noting what the picture
is—or is not—doing, the owner can de-
termine the part of the circuit in
which the trouble lies. Once this is
determined, the simplest way to cor-
rect the trouble is to replace the defec-
tive part.

Know Your Circuit Layout

A block diagram of a typical tele-
vision receiver is shown. This diagram
is not of any one set, but a composite
which shows the basic circuits, their
functions and their relationship to
other circuits and parts of the set.

Most television manufacturers have
laid out diagrams for their particular
sets for the convenience of servicemen.
It may be possible for you to obtain
one of these from the manufacturer of
your set or from a dealer.

On the back of your receiver you
will find a perforated cover. This cov-
er is there to seal in the extremely
high voltages present inside, and is
perforated to provide ventilation for
the heat generated in the set. A plug
on the cover in turn plugs into a two-
prong socket in the set. When the cov-
er is removed, the circuit is broken
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and the receiver cannot be turned on.
This device is called a “safety inter-
lock.”

Never take this cover off until you
have learned where the high-voltage
danger points are located and how to
avoid them. This is most important,
and will be discussed in detail later.
The high voltage in even a small 7-
inch receiver is as great as 4500 volts,
while the projection-type receiver
found in most homes will go as high—
and sometimes higher — than 27,000
volts!  Voltages of these strengths
should be treated with respect.

The parts that make up a television
receiver — tubes, resistors, condensers,
coils, wiring and sockets—are mounted
on a metal base called the chassis. In
some receivers all the parts, including
the picture tube and the speaker, are
mounted on one chassis. In others, the
speaker has its own chassis; still others
have the picture tube mounted sepa-
rately, and some have different circuits

mounted on individual chassis. It is
quite common to find the power trans-
former, rectifier tube, high-voltage
tubes and transformer and damper
tube mounted on one chassis — some-
times called the “power deck” — and
the rest of the receiver mounted on an-
other. In such cases the chassis are con-
nected by cables which either join
each other or plug into sockets mount-
ed on the chassis themselves. In order
to remove the receiver from the cab-

This is the safety interlock that
cuts off the power when the back of
the TV-receiver cabinet is removed

Popular Mechanics
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Housed in clear plastic, this set shows mounting of tubes and parts

inet, it is often necessary to disconnect
these cables. Before doing so, it is wise
to mark each one and the socket into
which it plugs so that the parts can be
reassembled correctly.

It is not always necessary to remove
the television receiver from the cab-
inet in order to replace tubes, and it
should not be done if it can be helped.
However, many receivers are mounted
in such a way that it is impossible to
replace certain tubes without at least
removing the particular chassis to
which that tube is connected. The
high-voltage tubes, for example, are

usually enclosed by a metal shield
which must be uncovered or removed
before the tube can be replaced. Also,
some of the miniature tubes used are
located in such a position that more
time is wasted trying to fit the tube
prongs blindly than would be spent in
removing and replacing the chassis.

Removing the Chassis

Certain definite steps should be fol-
lowed when the television receiver is
removed from the cabinet. These steps
are enumerated here; if carefully fol-
lowed there will be no shock hazard:
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1.

2.

Turn off the set and pull the pow-
er cord out of the wall receptacle.

Remove the knobs from the front
controls. These knobs generally
are of the push-on type and can
be removed quite easily. This must
be done so that the shafts of the
controls can be drawn through the
holes in the front panel. Any spe-
cial tools required to loosen set
screws can be obtained cheaply at
any radio-supply house.

Remove the back shield, which
usually has the safety interlock riv-
eted to it. This exposes the receiv-
er and also completely disconnects
the source of power. In some cases
it will be necessary to disconnect
the antenna before removing the
back cover. Inasmuch as some re-
ceivers have antenna connections

for either 300-ohm or 72-ohm lead-

ins, it is wise to make sure which
one is being used before discon-
necting any antenna lead.

Carefully inspect the chassis and
determine how it is mounted. Usu-
ally they are held by bolts, fed
through a wooden base or mount-
ing, which screw into the corners
of the metal chassis. In some re-
ceivers, ordinary wood screws are
used. These bolts or screws should
now be removed.

. Check the speaker mounting and

connection. Unless the speaker is
mounted directly on the speaker

chassis, it must be disconnected. )

Various forms of connections are
used: Some speaker leads plug into
a socket on the chassis, others plug
into one end of a cable leading
from a chassis.

. Inspect the picture tube to see if

it 1s mounted independently of
any chassis or if it is mounted on
the same chassis that holds the oth-
er parts of the receiver. If mounted
independently, it must be discon-
nected in the same manner as the
speaker. If this is necessary, more
steps must be taken at this point.
The high-voltage lead which plugs
into the side of the tube should

10.

first be disconnected and ground-
ed to one of the chassis. An illus-

‘tration on page 28 shows how

this is done. Be very careful not to
touch the metal tip of the lead, as
there is enough charge in the high-
voltage condensers to give you
quite a “nip.” Grasp the lead firm-
ly at the base of the rubber suction
cup when handling the lead and
disconnecting it. Next, disconnect
any other cables which connect
the picture-tube unit to the other
chassis. The parts around the neck
of the picture tube, with the ex-
ception of the ion trap, are fixed
firmly and should not be removed
when taking out the receiver. The
tube socket is taken off. This sock-
etis “keyed” to fit on the tube base
only one way, so you need not wor-
ry about getting it back incorrect-
ly. As a further precaution against
shock, it would be wise at this time
to short-circuit the high-voltage
coating on the- picture tube by
placing a length of insulated wire
between coating and chassis. -

. If the chassis in the receiver are all

separately mounted, they should
be disconnected at this time.

- The receiver is now ready for re-

moval. This should be done care-
fully and gently—first to make sure
it has been disconnected properly,
and secondly because the receiver
is a fairly delicate instrument that
cannot take too much bouncing
and bumping.

. Carefully reassemble the receiver.

Be sure that all connections are to-
gether firmly and that a good con-
tact is made. This applies especial-
ly to the high-voltage lead attached
to the second anode on the side of
the tube.

Inasmuch as the power cord and
its safety plug are riveted to the
perforated back cover of the set, it
will be necessary to buy an extra
one to operate the receiver while
it is out of the cabinet. These can
be obtained at any radio-supply
house for less than a dollar.



Tuner Adjustment

The tuners of television receivers
are all carefully adjusted before the
sets are shipped from the factory. The
tuning adjustments made on them are
critical in the highest degree. Unless
he is very well equipped with test in-
struments, even an experienced service-
man will make no attempt to adjust
the tuning of this circuit because of its
delicate balance.

There are but two repairs the home
owner should attempt on the tuner
section of his receiver. One is the re-
placement of defective tubes. The sec-
ond is adjustment of the oscillator.
The first is simply a matter of pulling
out the defective tube and inserting a
new one.

With few exceptions — notably the
continuous-type tuners — the tuners
used in television receivers have fine-
tuning controls. These usually are
found at the front end of the tuner-

assembly shaft. The purpose is to en-

able the owner to tune sharply the sta-
tion he selects. In this way. he can
compensate for changes in the values
of condensers and resistors because of
age or other factors, all of which alter
the tuning of the receiver.

At times, however, no matter how
the fine tuning is adjusted, the picture
cannot be brought in clearly with good
detail and contrast. Or, what is worse
to some people, the sound and picture
are not synchronized. Tuning in a
good picture results in poor sound,
and vice versa. Any of these can occur
when the oscillator or mixer tubes are
changed. The difficulty may show up
gradually, indicating such wide
changes in circuit component values
that the fine-tuning control is no long-
er able to compensate. Under these
circumstances, it is possible that the

oscillator can be adjusted to correct
these troubles.

Oscillator Correction

Oscillators generally are tuned by
varying the depth to which a brass or
iron core is inserted in the hollow
center of a coil. )

Inserted in the coil is a threaded
brass slug with a screwdriver slot at the
outer end. When the channel strip is
inserted in the tuner, this slotted end
can be seen through the hole in the
tuner marked “H.” The oscillator is
adjusted while the set is tuned to the
defective channel.

Because of the frequencies involved
in radio and television, tuning any sec-
tion which operates at radio frequency
must be done with a nonconducting
screwdriver. These can easily be pur-
chased for a small sum, or it is quite
easy to make one from a slender piece
of wood. With such a tool, turn the
slug in the oscillator coil slowly and
carefully. Watch the picture and listen
to the sound with equal attention.

-There will be a point at which both

picture and sound are at their best. If
this point gives satisfactory results, no
further adjustment is necessary.

If the results still are unsatisfactory,
the oscillator tube should be changed
and a new one tried. If the trouble lies
in the oscillator section because of mis-
tuning or a defective oscillator tube,
this adjustment will clarify the picture
and give good, synchronized sound.

In the turret-type tuner there is a
separate oscillator adjustment for each
channel. The process outlined should
be performed only for those which
may be defective. The procedure,
however, varies somewhat in_tuners
which do not have separate strips for
each channel.

As a general rule, the adjustment
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for the oscillator is found on the front
end of the tuner. One type of tuner
has only two oscillator adjustments,
one for Channels 2 through 6 and the
other for Channels 7 through 13.
These are referred to as the “low-fre-
quency oscillator” and the “high-fre-
quency oscillator.” Because of the va-
riety of tuners used, it is impractical
to show details of every type. For the
location of oscillator-tuning adjust-
ments, it is necessary to refer to the
service diagram of your particular set.

An example of a switch-type tuner
is shown. Notice the two screwdriver
adjustments for oscillator tuning. In
making adjustments for the low-fre-
quency channels, any station in that
band is selected and tuned in as best
possible. The oscillator is then adjust-
ed for picture and sound. The chan-
nel selector is then turned to another
station in the low-frequency band and

the same procedure is followed, using
the same oscillator-adjusting screw.
Then return to the first channel. If
the fine-tuning control cannot be ad-
justed to bring in the proper picture
and sound, the oscillator slug should
be retuned. Return to the second sta-
tion and check. It may be necessary to
repeat this procedure several times be-
fore settling on one position that satis-
fies the requirements of all the stations
involved.

The steps to be followed in adjust-
ing the oscillator for the high-frequen-
¢y band are the same. Because of the
higher frequencies, be more cautious
in turning the slug.

Certain types of receiver employ a
type of tuner which has replaceable
channel strips other than those men-
tioned and illustrated. In these, it is
frequently possible to purchase from
the manufacturer a replacement part
for an offending channel. This is nec-
essary in those cases where there is no
doubt that the strip itself is defective.
Normally this is a task for a service-
man, but in localities where none is
available the job can be done by a
handyman.

Primary Controls

The primary controls of a television
receiver are generally located at the
front of the cabinet. These are the
operating controls. They are:

Station or channel selector. By this
means the station desired is selected.
It controls the action of the tuner by
putting into the circuit the proper r.f.
amplifier circuit and oscillator circuit.
As described previously in explaining
the action of the tuner, the parts mak-
ing up these circuits often change in
value or adjustment. It is necessary to
have some means of compensating for
these changes. This is a function of the



Fine-tuning control. As a rule, the
fine-tuning control and the channel se-
lector are mounted on concentric
shafts—that is, the shaft of the fine-tun-
ing control is within that of the selec-
tor shaft. After the station desired is
selected, it is brought into sharp de-
tail by the fine-tuning control. This
control is not found on continuous-
type tuners.

Volume control. This performs the
same function in a television receiver
as the volume control of a radio —it
controls the amplitude level of the
sound. ~

Brightness control. This governs the
brilliance of the screen image. When
the brightness control is varied, the
difference in voltage between the grid
and cathode of the picture tube is
changed.

Contrast control. This governs the
“volume” of the picture in much the
same way as the volume control gov-
erns sound. In most sets the contrast
control i'eg‘ulates' the video if. stages;
in others it controls the video ampli-
fiers and occasionally it also controls
the r.f. amplifier.

Vertical hold. Occasionally called
the frame control or vertical-frequen-
cy control, the vertical hold keeps the
vertical-sweep circuits operating at 60
cycles per second. The same comments
that apply to the vertical hold are true
of the horizontal hold. Often, the
two controls are mounted concentri-
cally. Like the horizontal hold, the
vertical hold is sometimes mounted at
the rear.

Horizontal hold. This is sometimes
called the horizontal synchronizer, the
synchrolock and the speed control.

Secondary Controls

Secondary, or nonoperating con-
trols, are those which seldom need ad-

justment. They are usually mounted
at the rear of the set or under a plate
on the front panel.

Focus. The focus control is a cur-
rent-regulating device. Varying the
current passing through the focus coil
changes the focal length of the elec-
tronic lens set up by the magnetic
field. The focus control should be ad-
justed for the sharpest lines on the
screen. This, like all image adjust-
ments, should be done when the test
pattern is being broadcast. One ad-
justment will satisfy focus require-
ments for all channels.

Width. This control is a coil or con-
denser which varies the operation of
the secondary winding of the high-
voltage transformer. Varying this con-
trol requires a screwdriver. Some re
quire many turns before any effect can
be noticed on the picture. Others can
be turned only one revolution in all.

Horizontal linearity. This control
makes sure that the voltage applied
to the horizontal-deflection coil is
smooth and even. If it is ]erky, the pic-
ture will appear pulled in or pushed
in on one side or the other. Like all
secondary controls, adjustment is to be
made slowly and carefully.

Vertical lznearzty Similar in ap-
pearance and action to the horizontal-
linearity control, the vertical-linearity
control is used primarily to correct dis-
tortion in the top half of the picture.
It acts on the vertical-sweep circuit
and its frequency of 60 cycles.

Height. Distortion of the lower half
of the picture is corrected by the
height control. It is almost always nec-
essary to adjust the height and vertical-
linearity controls together. Should it
be necessary to adjust either one, only
do so to fill the screen. Do not attempt
to center the picture by these controls.
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Horizontal drive. This control reg-
ulates the amplitude of the pulse fed
to the horizontal-amplifier tube and
thus affects the high voltage to some
extent. Any adjustment of this con-
trol will also have an effect on the
horizontal linearity, width and occa-
sionally the horizontal hold, so that
these adjustments may have to be
“touched up” after changing the hor-
izontal drive.

Horizontal and vertical centering. ‘

These controls vary the current flow-

~ing through the deflection coils. They
are not found on all receivers. Those
which do not have such controls cen-
ter the picture by the positioning of
‘the focus coil around the neck of the
picture tube. This is adjusted by
means of a shaft which protrudes
through the perforated back cover of
the receiver.

Inreceiverswhich have a rotary verti-
cal-centering control, this is remedied
simply by rotating the control until
the picture is centered. (At no time
should the picture or test pattern be
centered either horizontally or verti-
cally by using the height, width or lin-
earity controls.)

TV-Circuit Tubes
Although many different tubes are

used in the various makes of receivers,
there are some which are commonly
used in all types. It will be helpful in
servicing your own set to have an idea
of the tubes most commonly found in
the various circuits. A survey has
shown the following chief types:

Tuner—6J6, 6CB6, 6AG5, 6AKS5,
6BC5, 6AB4

Sound i.f.—6BA6, 6AU6, 6SK7

Audio amplifier — 6AU6, 6V6, 6K6,
6L6, 65]7, 6S8GT

Audio detector—6ALb

Video i.£.—6AU6, 6AG5H, 6CB6, 6BA6

Video detector—6AL5

Video amplifiers — 6AU6, 6AC7,
6SH7, 12AU7, 6AQ5, 6V6

Vertical sweep—6SN7,12BH7,12SN7,
6SL7, 6V6, 12SL7

Horizontal sweep — Same as vertical
sweep, above

Synchronizing circuits—12AU7,6SL7,
6SN7, 6ALb

Low-voltage power supply — 5Y3,
5U4G, 5V4, 6X5

High-voltage power supply—1B3,
1X2, 2V3, 6BG6, 6BQ6, 6CD6

Danger Points

Now that the functions of the re-
ceiver have been explained and the
common tubes listed, a study of those
points which contain shock or mechan-
ical danger can be made.

There is only one source of mechan-
ical danger in a television receiver —



the picture tube. The inside of the

tube is maintained at a high vacuum.

If it should break, air would rush in
to cause an ‘“implosion,” and ‘glass
would fly all over the immediate area.
For this reason you are advised to wear
leather gloves and safety goggles when
handling the picture tube.

There are real electrical hazards.

present in a television set. If the prop-
er precautions are observed, however,
there is no danger at all. The ones
who get hurt are those who are care-
less or who didn’t*know the set was
‘fl.oadéd-”. Lol ' .

- After a receiver has been turned on;
a chargé is bailt up in the many con-
densers which lingers long after the
power is turned off. To prevent shocks
during repair, this voltage should be
discharged, or “bled.”” The metal chas-
sis offers good dischargepoints: -
* In discharging the high-voltage lead
to'the second anode of the picture tube,
grasp the lead firmly by the rubber cap

that surrounds the contact point and .

break the connection.- Discharge, ‘or
“bleed off,” thie electrical energy re-
maining by touching the metal tip of
the lead to some-portion of the chassis.
Frequently there will be an arc at the
point of contact. This is caused by the
stored-energy jumping over the gap to
the grounding point. When this arcing
stops, the charge is fully dissipated and
the contact of the lead is safe to touch.

‘The picture tube itself, if of the glass
envelope type, has a coating on the
outer surface:" Calted the “dag,” this
coating often holds a charge which,
though slight, should be‘discharged. If
it is not you might get enough of a
jolt to drop the tube. Any piece of in-
sulated wire will serve as a medium for

10

discharging this and the other storage
points in the set. .

How to Make a Shorting Tool

For the amateur repairman, an 18-

..inch length of ordinary lamp cord can
- be made into a-satisfactory shorting, or

discharging, device. Bare both ends of
the wire and twist together the two
conductors at each end. A half inch of
bared wire is sufficient. If.a soldering
iron is available, it is-wise to solder the
bared ends to prevent fraying of the
strands and to give the ends stiffness.
Neéxt; take two short-pieces- of wood,
about 4 inches long, and tape them at
each end of the rubber:covered sec-
tion, leaving the bare-wire protrude.
This will ‘provide a‘handle at each .
end. , N
To use this shorting tool, touch one
end to the part that is to be discharged
and the otherend to the chassis. This
provides a free path for the-electricity
to flow out. Sparking will result when
this-is done, but this is harmless and
need not cause-you concern. .
. Remember to-keep your fingers well
back of .the bare ends of:the shorting
wires and do not permit any part-of
your body to touch the receiver. Ama-

_teurs are not likely to be careless when

performing this operation .the first:few
times. But the point to remember is
that care must always be exercised
even after you have become so adept
at the shorting-out -process that- little
thought is given to it. Do not let fa-
miliarity breed contempt.

_ How to “Bleed” aSet "

The danger points commonly _foﬁﬁd
and the procedure to be followed: in
dischiarging them are as follow:
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High-voltage lead from power sup-
ply to picture tube. Remove and
short the metal tip against the
chassis. An arc will result. Be care-
ful to grasp the lead by the rubber
cap and do not let your free hand
touch any part of the receiver.
Follow the electrician’s adage:
“Keep your free hand in your hip
pocket.”

Short the cap connections to the
high-voltage rectifiers and ampli-
fier tubes to the chassis. This re-

quires removing the cover of the
high-voltage supply.

. Short the outer coating of glass

picture tubes to the chassis. Metal
tubes are covered by a plastic insu-
lating jacket. Stick an end of the
shorting lead under this jacket,
make contact with the tube enve-
lope and short to the chassis.

. If the underside of the chassis is

going to be handled, it will be wise
to short the positive leads of the fil-
ter condensers.

Snap-on fuse holder. Inset photo shows how easily replacement is made

1



The remainder of this booklet is de-
voted to common television troubles,
their causes and their cures.

-Horizontal Bars Across Screen
(Loss of Horizontal Synchronization)

Causes — Misadjusted horizontal-
hold control, misadjusted horizontal-
oscillator transformer, defective hori-
zontal-oscillator transformer, defective
horizontal sync-circuit tubes, defective
resistors or condensers in the circuits.

Cures—Readjust the horizontal-hold
control.  ~ '

Check tubes by substitution. The
tubes which may be involved here are:

the horizontal-oscillator tube, horizon-

tal-sync clipper, horizontal-sync separa-
tor,” horizontal discriminator, horizon-
tal discharge or the AFC tube. Most
receivers do not have all these tubes.
"Fhey are listed here to help the owner
identify-the ones in his own receiver
regardless of how they are labeled. It
is not possible to list all the different
types of tubes used in all makes of re-
ceivers in these circuits, but the most
common ones are: 6SN7, 12AU7,
6SL7, 6ALb, 12SN7, 12SL7.

Readjust the horizontal-oscillator
transformer. This unit is on the main
chassis of the receiver and can be lo-
cated by reference to the service bulle-
tin and sometimes by referring to the

_ component-layout chart on the inside
of the cabinet. This is the device by
“means of which the horizental-sweep-
circuit frequency is put in step with

" fhe-pulses from the transmitter. It is_

generally “slug” tuned. The most com-
mon type of horizontal-oscillator trans-
fofmer is quite easily adjusted. Notice
that the threaded- shaft which pro-
trudes has a small screwdriver slot at
the end. Turn this shaft slowly until
the horizontal lines straighten out and
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the picture appears clear. This should
be done with the horizontal-hold con-
trol centered, so that after the adjust-
ment has been made on thetransformer
there is play on either side of the hold -
control. This is a primary control, and
the play is needed for making small
adjustments. ' S

Replacement of resistors or condens-
ers will usually require the services of
a technician unless you have had ra-
dio-repair experience and own an
ohmmeter for testing.

Horizontal Overlapping
(Picture Folds Over on
Itself from Side)
Causes—Defect either in the hori-
zontal-sweep circuits, damping circuits
or possibly the sawtooth generator cir-
cuits. Slight change in values of com-
ponents which may be compensated
for by adjusting secondary controls.
Cures—Adjust horizontal-hold con-
trol. Adjust width or linearity con-
trols. Make these adjustments very
carefully as it is not too likely that
they will cure this trouble. If they do

. _not, return-the controls to their orig-

inal positions and go on to the next
step. ‘ :

Replace the damper tube. Common-
ly used damper tubes are the 5V4,
6W4 and 6AS7. A weak damper tube
is the most common cause of horizon-
tal overlapping.

Failure of the above cures to rem-
edy the trouble indicates a serviceman
should be called. If equipment is
available, check the resistors and con-
densers in the damping circuit.

If the foldover is quite pronounced
—both sides of the picture lapping
over the center — check the tubes in
the horizontal-sweep circuits. Most
likely offenders are the horizontal dis-



charge, horizontal output, horizontal-
amplifier tubes. 12AU7, 6BD5, 6BQ6,
6BG6 are commonly used types.

Wrinkled Edge on the Picture

Causes — Defective damping tube,
defective deflection yoke or compo-
nents in the deflection circuits.

Cures — Although it is very seldom
that a defective damping tube will
cause wrinkles, it is the simplest thing
to replace for this defect and should
be tried first. Common types are 5V4,
6W4 and 6AS7.

The deflection yoke has a number of
small components — resistors and con-
densers—mounted on it. Some of these
may be at fault in this case and should
be replaced.

The deflection yoke itself will some-
times cause wrinkles. Because there is
small likelihood of these yokes going
bad, it is not worth while to keep one
on hand to check the old one by the
substitution method. If an ohmmeter
or other test instruments are readily
available, resistances and voltages can
be checked. The man handy with a
soldering iron can replace the small
components attached to the deflection
yoke at small cost. For component val-
ues, refer to the service bulletin.

In doing repair work of the above-
mentioned type, the amateur repair-
man can be quite successful if he is
careful to replace components with
others of the exact value required, if
he labels his wires so that they can be
reconnected to the proper terminals
and if he makes sure that all solder
joints are firm and properly made. All
power should be turned off and con-
densers and other danger spots dis-
charged, of course, before proceeding
with work of this sort.

Vertical Line on Screen

Causes — Failure in the horizontal-
sweep circuits. (NoTE—This trouble
occurs only on receivers whose hori-
zontal-sweep circuits and high-voltage
circuits operate independently of each
other.)

Cures—Check tubes in the horizon-
tal-sweep circuits. Most likely offend-
ers are the horizontal-oscillator and
the horizontal-output or amplifier
tubes (12AU7, 6SN7, 12SN7, 6BD5,
6BG6, 6BQ6). In 7-inch receivers, it
will almost always be found that this
difficulty is caused by a defective 12-
SN7 tube.

Occasionally a receiver has a small
fuse on the order of 14-ampere in this
circuit. If that opens, the result will be
a vertical line. If the horizontal-deflec-
tion coil in the deflection yoke opens,
there will be no horizontal control ap-
plied to the electron scanning beam.
If an ohmmeter is available, this can
be checked.

Narrow Picture;
Cannot Be Widened
To Fill Screen

Causes—Defect in the horizontal-
sweep circuits or in the low-voltage
power supply.

Cures—Although the apparently log-
ical first step is to check the tubes in
the horizontal circuits, this is one de-
fect which does not quite conform to
the logical way of servicing as the most
common cause of a long, narrow pic-
ture is weakening of the low-voltage
power-supply rectifier tube. As a gen-
eral rule, the narrowing comes.about
rather gradually The first step, then
is to substitute in the low-voltage pow-
er supply. The most common tube in
this circuit is a 5U4G. 5V4G tubes are
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occasionally used, as well as 5Y3 tubes.
In the latter case, two or more are of-
ten found instead of one single tube as
the 5Y3 is not capable of performing
as much work as either of the other
two types. As this power supply also
.affects the other-tubes in the set which
receive and amplify the signals, it will
usually be noticed that.the overall per-
formance is improved in replacing a
defective one.:

If, after trying the low voltage rec-
tifier tube, the picture still is too nar-
row and cannot be widened with the

width control, substitute the horizon- ~ ~

tal-oscillator -and amplifier tubes. The
horizontal-output or amplifier tube is,
madentally, the most expenswe one
in the receiver excepting the picture
‘tube. In replacing any of the tubes in

the horizontal-sweep circuits, it should -

be borne in mind that it is almost al-
ways necessary to make a readjustment
.of the horizontal secondary controls—
width, speed, frequency, hold and the
like. These adjustments should not be
made, of course, until the trouble has
been cured. Generally speaking, the
horizontal-oscillator transformer is
that which will require the adjustment
so that it can bring the horizontal-
sweep frequency in step properly by
taking into consideration the changed
characteristics of a new tube.

Failure of certain other components
will also cause a long, narrow picture.
A shorted horizontal-deflection coil,
shorted output transformer, and de-
fective condensers and resistors are
possible causes.

Scalloped Edges on Picture
Causes—Defective filtering in the
sweep circuits.
Cures—This is a rather difficult
trouble to cure without proper equip-
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ment. It usually!occurs in the vertical
circuit and indicates that a ripple from
the 60-cycle . components is . getting
through due to failure or leakage of a
filter or by-pass condenser in the
sweep circuits. Unless one has testing
equipment available, it is necessary to
call- a serviceman. If equipment is
handy, check the by-passes in the cen-
tering circuits and the filtering con-
densers in both sweep circuits. The .
same effect can be brought about by
defective filter condensers in the pow-

er supply.

Picture Split by Vertical Black Line
With Portion of Picture
On Each Side of Bar

Causes — Defective horizontal dis-
criminator or sweep circuits.

Cures—Adjust discriminator or oscil-
lator transformers in horizontal-sweep
circuits. As previously mentioned,
these transformers are usually the slug-
tuned type with a threaded screw for
control.

Defective discriminator tube
(6ALS5).

Analysis of this trouble will logical-
ly lead to the conclusion that the hor-
izontal-sweep frequency is twice what
it should be so that two pictures in-
stead of one appear.

Picture Rolls Vertically
(Loss of Vertical Sync)
Causes — Poorly adjusted vertical-
hold control, defective tubes in verti-
cal-sweep circuits, defective small com-
ponents in vertical circuits.
Cures—Adjust vertical-hold control.
This is best done by rotating the con-
trol until the picture moves down-
ward very slowly. Then reverse the ro-
tation to the point where the picture
snaps back into a steady position.




- Replace tubes in the vertical-sweep
section.. These. include -the vertical-
synchronization tubes, both clippers
and separators. Types used are 12AX7,
12AU7, 6SN7, 12SN7 and 6]5 tubes.

Failure to correct this defect either
by adjustment of the hold contrél or
substitution of tubes in these circuits
is evidence of the failure of a small
component. This is best repaired by a
serviceman. As always, any replace-
ment of small components should be
attempted only. by those with some
knowledge of radio repair.

Horizontal Line in Center of Screen
(No Vertical Sweep)
Cause—Vertical-sweep circuits have
developed failure.
Cures—Replace vertical-oscillator or

- amplifier tubes. The common ones

used are 6AQ5, 6SN7, 12BH7, 12SL7,
128N7, 6V6, 7C5.

Check the verticallinearity and
height controls by moving them slight-
ly while observing the picture. These
are usually carbon potentiometers,
and over a period of time arcing can
occur which will burn a small spot at
the point of contact and break the cir-
cuit. If this does happen, it is some-
times possible to clean the offending
component by pouring into it some
carbon tetrachloride, which washes
out the grit. At other times, slightly
moving the control contact off the bad
spot will bring back the vertical sweep
with a slight sacrifice to height or
linearity.

The best cure, of course, is to re-
place the control that has gone bad.
This is very simply done if one has
available the direct replacement, pli-
ers and a soldering iron and is careful
to install the new unit in exactly the
same way as the old one.

If tube replacement does not cure
the trouble and the height and verti-
cal-linearity controls are good, any fur-
ther repairs should be attempted only
if one has an ohmmeter for. testing, If
an ohmmeter is available, continuity
should be checked ‘on the -vertical-
blocking transformer, the vertical-os-
cillator transformer and. the vertical-
deflection coils in the deflection yoke.
Open resistors and shorted condensers
in the vertical-amplifier circuits can be
at fault.

Picture Too Large or
Too Small Vertically

Causes—Vertical-sweep circuits, ver-
tical-linearity and height controls,
voltages to vertical circuits not proper.

Cures—Adjust height and vertical-
linearity controls. -

Replace vertical oscillator and/or
amplifier tubes.

Check small components in this
circuit.

Check voltages applied to vertical-
oscillator and amplifier tubes to see if
they meet the standards set by the
manufacturer in his service bulletin.
If not, the supply voltage should be
traced back to the source to see where
the trouble lies.

Top and Bottom of Picture
Out of Proportion

Causes—Linearity and height con-
trols misadjusted, defective vertical-
amplifier tube, defective components
in the vertical-oscillator and vertical-
amplifier circuits.

Cures—Readjust the vertical-linear-
ity and height controls. '

Replace the vertical-amplifier tube
—6SN7, 6AQ5, 6]5, 12AT?7.

Check small components with an
ohmmeter. '
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Picture Jumps Vertically Up or Down

‘Causes—Vertical-hold control set too'
critically, vertical-sync circuits not op-
erating properly, poor filtering, inter-
ference entering through antenna. -

Cures—Reset vertical-hold control.
Picture should snap in position with a
good, positive action. If not, trouble
lies elsewhere.

Replace vertical-sync-circuit tubes—
sync clipper, sync separator, etc.
Checking the filtering usually incurs

a fair amount of signal tracing: to find-

where alternating current may be en-
tering the circuit and is usually a job

- for the professwnal serviceman.

If the trouble is caused by interfer-
ence which enters through the anten-
na system, as would be the case where
" ignition noises and other electrical in-
terference is the cause, only two real
_cures are avallable—reorlentmg the an-
“tenna for minimum interference and
replacing the lead-in with a coaxial or
shielded type. Of course, it is possible
to trace down the ‘source of interfer-
ence and shield it, but that is often
quite difficult to do and even after the
cause is found it may not be posmble
to cure it.

Occasionally, microphonic tubes
will cause the picture to be jumpy. Tap
the tubes in the vertical circuits light-
ly while watching the picture on the
 screen. If it jumps when any one tube
is tapped, this is the hkely trouble-
maker. S

. Vertical Overlap

Causes—Defective vertical-deflection
_yoke, defective vertical-oscillator, ver-

tical-amplifier or output tubes. Misad-

justed height or vertical linearity.
‘Cures—Substitute—one by one—for
the tubes mentioned above.
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Check: the adjustment of the verti-
“cal-linearity and height controls. In
many cases, .trouble of this-sort is

caused by an attempt on:the part of

juvenile members of the famlly to “fix
the television set.”

- Deflection yokes have several small
components—resistors and condensers
—mounted inside the cardboard cas-
ing. If the foregoing cures are ineffec-
tive, it is advisable to remove the yoke
and check these components with an
ohmmeter. It may not be possible for
the amateur to identify which is the

horizontal and -which the vertical sec: -

tion by tracing the leads. To find out
quickly, disconnect the yoke and meas-
ure the coil resistances, which are glv-
en in the service bulletin. If the resist-
ance measurements of the wire that
compose the coils match those given:in
the bulletin, the coil itself is all right.
To check the small components them-
selves, one end of each should be dis-
connected, otherwise the readmgs may
be inexact.

Picture is Split
Or Two Complete Pictures
Appear Vertically -

Causes—Improperly set verucal—hold
control, or a defective component in
circuit. C:

Cures —
control.’

- Look for a defective tube in the ver-
tical-sweep and sync circuits by substi-
tution. It is unlikely that any of-these
will cause the difficulty, but it is.pos-
sible and shiould be attempted as it’s
one of the easier things to do: Possible
defective components are: vertical-os-
cillator transformer, resistors and con-
densers in-the oscillator and amplifier
circuits. '

Readjust the vertlcal-hold



*.No Picture, No Sound )
Pictute Tube Not Lighted

Causes—Receiver not plugged into
electrical outlet, power cord defective,
safety-interlock switch not properly
connected, fuse in receiver blown,
power-transformer primary open, de-
fective on-off switch, defective low-
voltage-rectifier tube, open tube fila-
ment in a.c.-d.c. sets, short in set, etc.
There are other causes possible for this
trouble. Some can be very obscure.

Cures—Remove the receiver plug
from the electrical outlet and test the
outlet by plugging in a lamp to make
sure none of the house fuses has gone
bad.- :

Check the power cord for an ob-
vious break. If an ohmmeter is avail-
able, check continuity by connecting it
to the prongs on the power-cord plug.
The line should read open—infinite
resistance—with the power switch in
the “off” position. In the “on” posi-
tion, there should be a reading of
some sort. Lack of a reading with the
power switch turned to the “on” po-
sition indicates an open power cord,
poor contacts or a defective safety-in-
terlock switch, a defective “on-off”
switch, an open primary in the power
transformer or, possibly, some other
open circuit among the most common
of which would be'the fuse. All possi-
ble troubles which can be checked
without completely removing the chas-
sis from the cabinet should be investi-
gated. The interlock, the power cord
and usually the fuse can be checked
merely by removing the back of the
set. Replace defective wire or switches.

CauTion should be exercised if the
fuse is found to be defective. Often a
fuse will open because of age, a small
surge in the power supply or for some

other very temporary reason. How-
ever, it must be borne in mind that a
fuse is a protective device and that the
usual reason for its failure is that some .
circuit in the receiver has developed
a short, thus drawing excessive cur-
rent. If the fuse does not open but
permits this condition to go on, it is
quite possible that the continued op-
eration of the receiver will cause one
or more components to burn out,
wires to burn and a great deal of dam-
age to follow. Therefore, whenever a
fuse has gone bad, do not short it out
by wrapping tinfoil around it or jump-
ing the contacts with a piece of wire.
Replace it with a fuse of the same
value. This is a simple matter. Fuses
are most commonly of the “pigtail”
type, that is, a small glass.tube, metal-
capped at each end and with a wire
lead soldered to the metal cap. Small
“snap-on” devices are available on the
market which can be snapped-on the
fuse in the circuit and another good
fuse snapped on the back of the device.
The photos on page 11 show how
this is done. Whenever -a new fuse is
needed, it is a simple matter to snap it
into the snap-on fuse holder. Further
replacements can be made without
effort.

A less commonly used method -of
connecting a fuse into a circuit is by
use of the “fuse-extractor post.” This
is more expensive for the manufac-
turer, entailing an additional -compo-
nent besides the labor of installing it.
However, some receivers do have such
posts, generally at the rear of a chas-
sis. Replacement of a fuse in this case
is done by simply unscrewing thé cap,
removing the fuse and inserting-a new
one. As always, care should be exer-
cised to replace with the proper-sized
fuse.
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. “Slo-Blow”’ fuses are often found. A

“Slo-Blow” fuse is one which will not

open immediately with a slight cur-

rent surge or build-up such as occurs

in filter condensers, but opens only:

after the rating has been exceeded for
a short period of time. Thus the nui-
sance of changing fuses constantly be-
cause of small surges is alleviated and
the temptation to insert fuses of high-
er value to reduce the number of
blowouts is removed.

The procedure to follow in replace-
ment of a defective fuse is simple but
should be adhered to rigidly. Insert
the fuse of the proper value. Turn on
the receiver and watch very closely for
any sign of arcing, smoke, smell of
burning, odd streaks on the screen of
the tube or other indications of trou-
ble. If these do occur, turn the power
off immediately. The indications giv-
en show that the fuse went out in its
capacity as a safety device and not be-
cause of some trouble within itself.

Perhaps the most common cause of
a dead receiver is failure of the low-
voltage rectifier tube. If inspection
shows the filaments of the tubes to be
lighted but there is no sound, picture
or raster, the first culprit to suspect is
the low-voltage rectifier. This sup-
plies B-plus voltage in almost all re-
ceivers except a very few with a special
power supply. Check this tube then
by inserting a known good one. Recti-
fiers are 5U4G, 5V4G, 6X5, 5Y3, 7X6,
2575, etc. Note that the letter follow-
ing the first digit in rectifier tubes is
usually one from the last part of the
alphabet. Remember that some receiv-
ers use more than one low-voltage rec-
tifier tube, in particular those with
5Y3 tubes. :

In some types of a.c.-d.c. television
receivers, where the tube filaments are
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in series, failure of the filament of one
tube will cause the whole receiver to.
become inoperative just as failure of
one light in the old-fashioned Christ-
mas-tree series circuits would cause a
whole string to go out. If the pins on
the tube base to which the filament
leads are connected are known, each
tube can be tested for this defect with
an ohmmeter. Otherwise, find the dif-
ficulty by substitution or by removing
the tubes from the receiver and having
them tested.

Replacement of a defective on-off
switch, a defective power transformer,
an open circuit in the receiver or
similar troubles is too difficult for the
average person to undertake unless he
is positive where the trouble is. Open
transformers and defective switches
are best found by checking continuity.
They should be replaced with a man-
ufacturer’s replacement or by a stand-
ard type. In some cases, a transformer
which is proper for the job cannot be
mounted without drilling new mount-
ing holes in the chassis. If tools are
available, this is not difficult to do and
often quite feasible in that it enables
a “stronger” unit to be used in replace-
ment than was originally installed.
Generally speaking, work of this type
should be left to the serviceman.

No Picture, No Sound
Picture Tube Lighted

Causes—Reasoning will show that in
this case the high voltage is operating,
the receiver is getting power and the
trouble must lie in some section which
carries or in some way controls both
the audio and picture signals. The
fault could be in the antenna or its
lead-in, the tuner, or, in receivers us-
ing the intercarrier system, the inter-
mediate-frequency amplifier circuits.




Cures—Check the antenna system
for a-break in any of the connections
either at the antenna itself or along
the lead-in or at the point at which
it is connected to the receiver. If a
folded-dipole antenna is used, the
lead-in and antenna can bé checked by
connecting an ohmmeter across the
conductors at the receiver end without
going on the roof. If continuity shows,
the trouble lies elsewhere. Indoor an-
tennas are highly suspect as they are
handled so much that leads are more
often broken.

Check the tubes in the tuner by sub-
stitution. The most likely offender is
the oscillator tube. Tubes used in tun-
ers are 6]6, 6AGb, 6AK5, 6BC5 and
6BC6. It is possible in some types of
tuners that the switch mechanism has
become defective and no contact is be-
ing made when the knob is turned.
This is rare, however. Repairs on tun-
ers are quite critical, particularly if
they involve realignment and circuit-
component replacement, so that most
servicemen prefer not to tackle the
job but will usually recommend a
new replacement.

Check the tubes in the intermediate-
frequency amplifiers. This applies to
the intercarrier-type receivers where
the sound and picture signals follow
along the same path to the detector
tube. Common tubes are 6AU6, 6BAS6,
6AC7 and 6CB6. .

Open resistors, open coils, open or
shorted condensers and the like can
cause this trouble. Simple tube failure

or a break in the antenna .lead is the--

cause in almost all cases, however.

" Sound But No Picture
(Tube Does Not Light)
Causes—The failure must lie in a
circuit which lights the picture tubes

or controls the electron beam or video
output. Therefore, the possibilities are
the picture tube itself, the high-volt-
age power supply, the harizontal-
sweep circuits and the vertical-sweep
circuits or the video-output circuits.

Cures—Check the picture tube and
make sure the filament is lighted. This
is seen by looking inside the neck of
the tube after removing the back cov-
er. If the filaments are not lighted,
either the transformer which supplies
the voltage has become defective, a
- socket or connector “between - that
source of power and the picture tube
has lost contact or the tube itself is
bad. If a voltmeter is available, the
output of the kinescope filament trans-
former can be checked. If the trans-
former is defective, replacement
should be made in the usual manner.
Sockets and connectors are easily
checked to make sure they-are not
loose or that a lead is not broken. In
some picture tubes, it has been found
that the filament wires are not proper-
ly connected to the pins on the tube
base. If this is the case, the tube is de-
fective and should be repaired or re-
placed by the dealer, distributor or
manufacturer under the terms. of the
warranty. If the sockets, connectors,
transformers, etc., are good, and the
filaments do not light, the inference to
be made is that the picture tube is de-
fective and should be replaced..

If the high-voltage power supply is
defective, there will be no hght on the
picture tube. Perhaps this is the most
common failure in television receivers
and in the majority of cases it is due
to a simple tube failure. The presence
of sound indicates that the low-veltage
power supply is functioning properly.
Therefore, only those tubes directly
affecting the high voltage need be test-
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ed. As most receivers use the flyback
or kickback high-voltage system, the

failure of the horizontal-oscillator tube:

which provides the triggering im-
pulses will cause the high voltage to go
out. Check by substitution. The com-
mon tubes are 6SN7, 6SL7, 6ALS,
12SN7, 12BH7, 12AU7. Next, substi-
tute the horizontal output or amplifier
tubes—6BG6, 6BQ6, 6CD6—and the
high-voltage rectifier tubes—1X2, 1B3,
2X2, 2V3. Occasionally, high-voltage

power supplies are independent of the.

other portions of the receiver in which
case all tubes in the supply are poten-
tial offenders.

CauTtionN! In making substitutions
in the high-voltage supply, be sure the
power cord is disconnected and all dis-
charge precautions are carefully ob-
served. Replacement of other compo-
nents in the high-voltage power sup-
ply are made in the usual manner.

Check the tubes in the video-output
circuit.

Check the ion trap. There are times
when a receiver is jarred so badly that
the ion trap becomes misadjusted.
This is a rather complicated adjust-
ment which most people will find best
performed by a serviceman.

Adjust the brightness and contrast
controls. If these are defective they
can cause the trouble cited. However,
such a cause is most uncommon. More
common, oddly enough, is the fact
that some people fail to turn up their
brightness controls and call a service-
man to repair a nonexistent defect. De-
fective small components, controls and
the like cannot be found with cer-
tainty without test instruments. If in-
struments are available, the standard
continuity and voltage checks will iso-
late the trouble so that repairs can be
made. oo
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Sound But No Picture, Tube Lights

Causes—The trouble must lie in a
circuit which affects only the video sig-
nal. This could be the video i.f. cir-
cuits, the video detector or the video
output. One further cause is possible.
Occasionally, a “screwdriver” mechan-
ic will attempt to better his picture by
adjusting if. transformers or some
tuner components. If the picture is
lost because of this there is no recourse
but to call the serviceman and let him
take the receiver to his shop for a com-
plete realignment.

Cures — Replace the tubes in the
video if. circuits. These are 6AUS,
6CB6, 6BA6, 6AQb, 6AC7, 6ALS5,
6AGb.

Replace the video-detector tube—
6AL5, 12AU7.

Replace video-output tubes — 12-
AU7, 128N7, 25L6, 6AC7, 6ALS,
6V6.

Open coils, resistors, etc., are found
by using test instruments.

Picture But No Sound

Causes—Defect must lie in those cir-
cuits which carry only the audio sig-
nal. These are the audio if., audio
detector or discriminator, audio ampli-
fiers and speaker.

Cures—Check the speaker cable and
plug to make sure that contact has not
become broken. This sometimes hap-
pens during a housecleaning period
when a mop or broom is pushed under
a console television receiver.

Check the audio-output tubes first—
6V6, 6K6, 6F6, 6L6, 2516, 7C5—then
the audio-amplifier tubes, which can
be the same types plus 65SQ7, 65]7, 12-
$Q7, 12AT6, and then the detector or
discriminator tube. Audio-detector
tubes are many and varied, but the



6AL5 is the most popular in the TV
sound system.

If the defect is not uncovered at
this point, the next step is to try the
- audio i.f. tubes. Receivers using the in-
tercarrier method of sound detection
and amplification will as a rule have
only one i.f. tube in the audio system
—a 6AU6, 6BA6, 6SK7, 6S]7, etc.
Those in which the sound and video
signals follow separate .- paths have
more.

If the replacement of tubes has no
curative effect, the speaker can be
checked. This is a most unusual diffi-
culty and shows up generally in a grad-
ual manner. Because of the necessity
of matching impedances and the fact
that some receivers use permanent
magnets whereas others are the dy-
namic type, it is not too practical to
check by substituting the speaker from
another receiver—radio or TV. The
simplest check is to apply an ohmme-
ter to the voice-coil leads of the speak-
er. If there is continuity or the speak-
er diaphragm or cone moves with a
slight click as the leads are applied,
then the speaker itself is not the cause
of the trouble. If an ohmmeter is not
available, applying an ordinary 114-
volt flashlight battery to the leads also
will cause it to click and move. The
leads can be identified easily in most
cases. Many sets have only the two
leads going directly to the voice coil
from the chassis. Others may have sev-
eral, some of which go to a transformer
or a choke mounted on the speaker cas-
ing. The voice-coil leads can be identi-
fied by observing which are attached
to the cone of the speaker itself.

The sound section of a TV receiver
is very much like a regular radio re-
ceiver. The major difference lies in the
fact that certain circuits of a television

receiver—notably the tuner—carry both
sound and picture signals. Besides the
possible causes listed as trouble
sources, defective transformers, coils,
condensers, resistors -and controls also
can result in loss of sound. Trouble
shooting in the audio is, therefore, to
be carried on as it would be in a radio,
always bearing in mind that when the
set is turned on there is high voltage in
the video circuits which should be
avoided with care. Anyone with a
knowledge of radio repair should have
no difficulty servicing the sound sec--
tion of a TV receiver. Without that
knowledge, the services of a repairman

should be used.

Distorted Sound

Causes — Defective tubes, defective
components, improper alignment, rub-
bing voice coil in speaker, torn speak-
er cone, .misaligned detector trans-
former. S

Cures—The same cures as those
tried for lack of sound should be tried
in this case. Tube replacement is less
likely to correct the trouble but should
be attempted. Inspect the speaker for
a torn cone. If the cone is torn, it fre-
quently can be repaired by patching it
with stiff paper similar to construction
paper and cementing the patch with
airplane glue. This, of course, is possi-
ble only if the tear is relatively small.
A rubbing voice coil indicates com-
plete replacement or having a profes-
sional put in a new cone. Rubbing can
be checked by removing the speaker
and gently pushing the cone in and
out with the finger tips, taking care
not to tear or punch the cone. The
cone should move freely with no ap-
parent friction.

Alignment of any sort should not be
attempted without proper test equip-
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ment such as a signal generator, out-
put meter, oscilloscope, etc., as well as
a knowledge of just what one is doing.

Shorted or leaky condensers, defec-
tive resistors and the like are found
with test instruments.

Weak Sound

Causes — Same as in “Distorted
Sound.” Open condensers, changed
value resistors and weak tubes are the
most common causes of weak sound.

Cures—Same as for distorted sound.
It is also possible that the low voltage
being supplied to the audio circuits is
deficient. If the picture is excellent
but sound is weak and the cause is
poor voltage, the' circuit must be
traced out to locate the seat of the
trouble.

Poor alignment can be determined
by adjusting the position of the fine-
tuning control. If good clear sound
can be obtained at any point regardless
of the picture quality, then misalign-
ment is indicated. The indicated pro-
cedure is to call a serviceman, but in
some receivers an adjustment of the os-
cillator “‘slug” in the tuner will rectify
the trouble. Such cases are rare and
are most often found when the oscilla-

tor tube has been replaced. To adjust,
gain access to the oscillator adjust-
ments on the tuner either through the
front panel as provided for in some re-
ceivers or by removing the receiver
from the chassis. Make all adjustments
with an insulated alignment tool, since
the metal in an ordinary screwdriver
affects the circuit.

Hum. Picture and Sound Good
Causes—Noisy tube, misalignment,
sound traps misadjusted.
. Cures — Except for checking the
tubes, there is little the layman may
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do in this case. Misalignment is only
to be corrected with proper equip-
ment. Faulty settings of sound traps
are, generally speaking, jobs for the
serviceman. And, as is usual, the trou-
ble can be caused by a faulty by-pass
or filter condenser which will require
test instruments to find.

Picture Smeared

Causes—Fault lies generally in the
video-i.f. or video-amplifier circuits. It
is necessary to amplify all portions of
a video signal equally and, in order to
do so, circuits composed of certain
small components are designed. Any
defective part in these integrating and
compensating networks can cause
smearing. Occasionally, one of the
video tubes will become slightly defec-
tive and give the same results.

Cures — Check by substitution the
video tubes.

Further attempts to correct this
trouble should be made only by quali-
fied service people.

Picture Not Centered
Horizontally or Vertically

Causes — Centering controls misad-
justed, deflection yoke mlsad]usted
centering controls shorted, ion trap
misadjusted.

Cures—Adjust centering controls. If
they fail to bring the position to cen-
ter, but do have an effect on the posi-
tioning of the picture, the control
itself is not defective but a misadjust-
ment of the deflection yoke is indicat-
ed. To adjust the deflection yoke, loos-
en the holding screws that hold it in
the bracket and move it slightly until
the picture is centered. Be careful to
keep the yoke. well forward and
pushed against the bell of the picture
tube.



If adjustments made with the cen-
tering controls fail to move the pic-

ture at all, the control itself quite -

probably is shorted or the associated
components in the centering circuit
are defective-generallya shorted con-
denser will be to:blame.

Misadjustment of the ion trap occa-
sionally results in improper centering.

Picture Tilted
Cause—Misadjusted deflection yoke.
Cure—Adjust deflection yoke as de-
scribed under “Picture Not Cen-
tered.” Be careful to tighten the hold-
ing screws after the adjustments are
made to prevent the yoke from slip-
ping- again should the receiver be
jarred.

Picture Out of Focus

Causes—Focus control misadjusted,
focus coil misadjusted, focus control
or focus coil completely or partially
shorted, ion trap misadjusted.

Cures—Readjust focus control. Oc-
casionally, it will seem that the focus
control adjustment will almost—but
not quite—focus the picture. If that is
the case, the focus control should be
set at the center point of its rotation.
Then, readjust the focus coil, which is
located around the neck of the picture
tube. To adjust the focus coil, it will
generally be necessary to loosen the
set screws which hold it in position.
Carefully move it back and forth or
tilt it as seems necessary to (1) focus
the picture all across the screen and,
(2) make sure there are no dark shad-
ows on the screen. Some receivers have
no variable focus control at the rear of
the chassis or on the front panel. This
type requires that all focusing be done
by the focus coil, either by manipulat-
ing it manually with the back off or

by means of a shaft which protrudes
through the back cover.

If adjustment of the focus centrol
has no effect, the implication is that
the control itself is shorted and should
be replaced. Also, resistors shunted
across the control may be shorted. A
shorted—either partially or complete—
focus coil is best determined by using
an ohmmeter. In testing the res1stance
of the coil, disconnect one of the leads
so that the resistance of the c01l only

is being read.

A slight rmsad]ustment of the ion
trap will often defocus a picture. Move
it in the prescribed manner to deter-
mine if this is the cause. - B

Occasionally, a defective picture
tube is indicated by the inability to
focus the picture. This is decidédly the
exception rather than the rule. -

Portion of Picture in -
Shadow or Cut Off ~_

Cause—Misadjustment of the focus
coil or the ion trap.

Cure—Readjust the focus coil and
ion trap. Remember that thé focus coil
is an electronic lens. If it is not focused
properly the electron beam will not be
swept across the face of the screen in
the proper manner but will be-empha-
sized on some spots and not on others.
Thus, a shadow or shadows will result.
It may be necessary not only to move
the focus coil back and forth but also
to tilt it up and down or sideways.
The ion trap is a likely offender. -

Insufficient Brightness
Causes—Ion trap not set properly,
picture tube defective, defective
brightness control, wrong voltages

supplied from power supplies.
Cures—First rotate the brightness
control with the contrast turned down
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low. If there is no apparent change
in brightness the indication is that the
brightness control is defective and
should be replaced.

Readjust the ion trap. This may be
necessary particularly after a set has
been jarred or moved.

Replace the high-voltage rectifier
tube—1X2, 2X2, 1B3 or 2V2. Replace
the horizontal-amplifier or output
tube — 6BG6, 6BQ6, 6CD6. Replace
the horizontal-oscillator tube — 6SN7,
6SL7, 6ALb5, 12AU7, 128N7, etc.
These tubes are all part of the high-
voltage supply. Obviously, a picture
not bright enough can mean that in-
sufficient high voltage is being provid-
ed, and a weak tube in the high-volt-
age power supply can bring about
that result. Replacement of the hor-
izontal-oscillator tube often means a
readjustment of the horizontal-oscilla-
tor transformer will be necessary.

If the rectifier tube—5U4, 5V4, 5Y3,
2576, etc.—is weak, it is possible to
have good sound and still not have a
bright picture as this tube supplies
voltage to the horizontal oscillator.
It likewise should be checked.

Replacement of the high-voltage, or
flyback, transformer is sometimes nec-
essary. Because this transformer is gen-
erally in a shielded compartment and
space is at a premium, it is wise to
make sure the replacement used is a
direct one.

Because of the expense involved, the
picture tube is usually the last item to
be checked. Unless the picture has
been growing dimmer gradually, there
is not too much reason to suspect the
picture tube itself as being the seat of
trouble. The only satisfactory check to
be made for a defective picture tube is
direct substitution, and a picture tube
is a rather expensive item to keep on
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hand or to purchase should the kine-
scope be suspected. Having picture
tubes on hand for substitution checks
is an advantage the professional serv-
iceman has over the amateur.

Weak Picture, Poor Contrast

Causes — Antenna system partially
shorted or connections broken, weak
r.f. tube, defective video i.f. or video-
amplifier tubes, defective video-detec-
tor tube, misalignment of the i.f. or
video-amplifier circuits, poor signal
from station.

Cures—Make certain the trouble ap-
plies to all stations by tuning each one
in. If all but one are good, the infer-
ence is that the poor station has had its
signal affected temporarily.

Replace the r.f. tube—6]J6, 6AKb,
6AG5, 6BC5, 6BC6.

Replace video if. tubes — 6AUS,
6BA6, 6CB6.

Replace video-amplifier tubes—6S]7,
12AU7, 6AG5, 6V6, 6SN7.

Replace video-detector tube—6ALS,
12AU7,6SN7, 125N7.

Check the antenna system from the
antenna down to the connections at
the receiver. Often, antennas which
are mounted on chimneys gather a tre-
mendous amount of soot and oil waste
which is very detrimental to efficiency.
This should be cleaned off.

If none of the above cures is effec-
tive, the most likely reason for a weak
signal or picture is a misalignment of
the circuits carrying the picture signal.
Realignment of these circuits is a job
to be performed only by a qualified
technician. Also, the weak picture may
be brought about by changed values
of components whose locations are
best determined by the technician
with testing equipment that will en-
able him to find the weak spot.



Uneven Shading

Causes—Most common one is man-
made, that is, a misadjustment of the
contrast control. A d.c. restorer tube
or circuit may be defective.

Cures—Adjust the contrast control
when a test pattern is available to
make sure the shading of the concen-
tric rings is even and regularly grad-
uated.

If contrast-control adjustments are
ineffective, replace the d.c. restorer
tube—6AL5, 12AU7—or check the last
video-amplifier tube.

Picture Appears Snowy

Causes — Receiver location in a
fringe area where signal is weak, an-
tenna system not sensitive enough or
not properly connected, weak ampli-
fier tubes, particularly r.f. amplifier
tube in tuner, poor alignment.

Cures—Check the antenna system.
First make sure that all the leads are
properly connected and that the lead-
in is held in position away from gut-
ters, etc., by stand-off insulators. Check
the orientation of the antenna to make
sure it is aimed at the point from
which the greatest signal strength
comes. Also, if the receiver is in the
fringe area, be sure that the antenna
used-is the one which has the maxi-
mum pickup for the frequencies on
which the desired stations are oper-
ating. An efficient antenna is a must
in the fringe area, but even one cou-
pled with a booster will not entirely
rid the picture of snow.

Check the amplifying tubes. Just as
there are various degrees of strength
among healthy people, so will tubes
of the same types vary in amplifying
ability although all check good. When
purchasing a supply of tubes to keep

on hand, it is worth while asking the
dealer to test several and choose those
which have the highest amplification
factor for the video i.f. amplifier cir-
cuits. You will probably have to pay
for this service—and rightly so—but
it is worth it to fringe-area dwellers.

If stronger tubes, good antennas and
proper orientation do not correct a
snowy picture and receivers of the
same make and model in the same lo-
cality do have good pictures, take the
receiver to a serviceman and have him
completely realign it and check it thor-

_oughly for good solid connections.

Poor Detail, Picture Not
Clear and Sharp

Causes—Poor alignment, misadjust-
ed fine-tuning control, occasionally,
but seldom, defective components.

Cures —First make sure that the
cause is not misadjustment of the fine-
tuning control by tuning in a station
with the test pattern on. If unable to
adjust the fine-tuning control so that
the lines in the vertical wedges are
sharp, clear and not merged until they
reach the center of the pattern, then
the assumption is poor alignment.
This is a job for the serviceman.

Picture “Blooms” and
Appears Too Large

Causes—Defective high-voltage pow-
er supply, defective picture tube.

Cures—Check the tubes in the high-
voltage power supply, particularly the
rectifier—1B3, 1X2,2V3.

Defective small components in the
high-voltage power supply. To be
checked with instruments.

Defective picture tube. Check by
substitution.



Picture Very Dark and Dull
Brightness Control Operates O.K.
Causes—Defective high-voltage pow-

er supply, misadjustment of the ion
trap, defect in the d.c. restorer circuit,
defective picture tube.

Cures—Adjust the ion trap for best
position.

Check the tubes in the high-voltage
power supply.

Check the d.c. restorer tube, if any.

Check the picture tube by substitu-
tion,

The most common causes of this
trouble are a maladjusted ion trap
and/or a defective picture tube. As it
is unlikely that the ion trap will be-
come misadjusted unless the receiver
is jarred, the picture tube itself must
be held up as the probable cause.

White Lines Through Picture

Causes — Brightness control turned
too high, d.c. restorer circuit defective,
low-voltage-to-picture-tube compo-
nents improper, defective condenser
in video-amplifier section, defective
video-amplifier tube, vertical deflec-
tion critically set.

Cures—This is a difficulty that can
be brought about by a multitude of
causes and is most annoying. It can be
present with a poor picture or a good
one. Sound is seldom affected. Unless
the simple cures correct the trouble, it
is unwise to delve too deeply into the
receiver as the offending component
may be obscure and difficult to find.

Readjust the brightness control.
Too much brightness will make the re-
trace lines visible. Back it off till the
lines are blanked out.

Check the d.c. restorer tube by sub-
stitution. If no tube is used in this
circuit, then the various components
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must be checked with test instruments.

Check the setting of the vertical-
hold control. Occasionally, if these
controls are set just at the point where
the “rolling action” stops, the retrace
lines will appear. Rotate the control
until the picture is firmly locked in
position.

Check the video-amplifier tubes by
substitution. There is a possibility that
a defective tube in these circuits may
be causing the trouble. A leaky con-
denser in these circuits can also be the
cause.

Check the components in the video-
amplifier section.

If the picture is weak and the sound
not too good, replace the low-voltage
rectifier tube — 5U4, 5V4, etc. This
should bring up both the sound and
picture and erase the lines. If it does
not, suspect some other component in
the low-voltage power supply.

A defective picture tube can cause
this trouble, but it is most unlikely. If
the foregoing remedies have failed to
correct the trouble, the services of a
professional repairman are called for.

Negative Picture

Causes—Defective picture tube, de-
fective video circuits, overloaded pow-
er circuit.

Cures — Check the picture tube.
This is often an indication of a defec-
tive picture tube.

Check the video amplifier and video
i.f. tubes—6AU6, 6BA6, 6AGH, 6CB6,
6SJ7, 6SN7.

Check the video-detector tube —
6AL5, 12AU7, 6H6, 6SN7.

Components in any of the video cir-
cuits can be suspected in this trouble.
Usually, however, the difficulty may
lie in a phase-shifting network, crystal
diode or some hard-to-find component.



Ghosts on Picture

Causes — Reflections from external
surfaces to antenna or mismatched im-
pedances in the transmission-line. -

Cures—Check antenna for direction
and line interferences.

Top or Bottom of Picture Blacked Out

Causes—Defective low-voltage pow-
er supply, horizontalsync circuits
defective, clipper circuits defective.
(Usually accompanied by a wavy ac-
tion of the picture.) Defective verti-
cal-sync circuits.

Cures—Replace tubes in horizontal-
sync circuits—6SN7, 6AL5, 12AU7,
12S8N7.

Replace tubes in verticalsync
circuits—same as above.

Check sync-separator tubes—12AU7,
12SN7, 6SN7, 6AL5.

Check tubes in vertical-sync circuits,
particularly if the picture is blanked
out in the top half and the flyback-
retrace lines are visible. In almost
all cases when part of the picture is
blacked out the fault lies in either the
sync or clipper circuits and is specifi-
cally a defective tube.

Occasionally a defective filter con-
denser which will allow an alternating
current ripple to pass will have the
same effect. Therefore, if tubes are not
to blame, filter condensers that apply
particularly to the sync and video cir-
cuits should be suspected.

Picture Fades In and Out

Causes—Virtually all receivers have
an automatic gain-control circuit,
called AGC, whose purpose is to com-
pensate for slight variations in signal
strength and thus maintain an even
picture. If the picture fades in and

out, therefore, either this circuit is
defective or the variations in signal
strength are too great for the AGC to
compensate. Causes, therefore, could
be a defective AGC tube, a defective
component in the AGC circuit, a loose
antenna which sways in the wind, air-
planes that interfere with or reflect
the signal, or a defective video-detec-
tor tube, which often provides the
AGC voltage.

Cures—Check the antenna system.
Make sure that the mast is firm and
steady. See that guy wires are taut. In-
spect the lead-in to make certain that
it is not loose and flapping. Check the
lead-in for frayed spots and good con-
nections at the antenna.

Substitute the AGC tube, if any—
6AU6, 6AG5.

Check the video-detector tube—6HS6,
6AL5, 12AU7. v

Check for loose connections in the
video circuits, particularly at the an-
tenna input, the r.f. amplifiers and
the tuner.

A defective filter condenser in the
AGC circuit will cause this trouble
also.

Black Bar of Varying Width
Across Center of Picture

Cause—This indicates the “60-cycle
hum” is present in the video circuits.
The usual 60-cycle alternating current
which supplies power to the receiver
is rectified and filtered. This keeps a
varying voltage from being applied to
the wrong places. Therefore, if it ap-
pears on the picture, some filtering
component is defective.

Cures—Check the filter condensers
in the high and low-voltage power-sup-
plies. If the sound is free from hum
at the same time that the bar appears
on the screen, the indication is that
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Danger points because of high-voltage
buildups in your television set are il-
lustrated on this page. There will be
no hazard, however, if you carefully
“bleed’’ the current off these points by
shorting them to the metal chassis of the
receiver. This picture series also is excel-
lent for familiarizing yourself with your
TV set.

Power-input safety lock

Exposed power fuse

Snap-on fuse holder
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Flyback transformer unit

Second anode of picture tube



the low-voltage power supply is func-
tioning properly and ‘the trouble is
most likely in the hlgh-voltage power
supply.-

Check the filter condensers and the
hlgh-voltage condensers in the sweep
circuits.

Check the filter condensers in the
video amplifiers.

Purple or Brown Spots on Screen
Cause—Defective picture tube.
Cure—A new picture tube is the only

remedy for this trouble. '~

‘4,

Intermitient Perf'oyrmance
'Of Either Sound or Picture

- Causes—An * 1nterm1ttent, in the
professional ‘repairman’s vocabulary,
is a defect which occurs only occasion-
ally—sometimes lasting for a few sec-
onds—and is caused by loose elements
in a tube, loose wires, defects in con-

'densers, resistors or coils and the like.

This trouble i is often very dlﬂicult to
find.

* Cures—To locate a suspected inter-
mittent tube, tap each one lightly with
the finger or a rubber mallet. The
finger tap, of course, must not be giv-
en to any of the high-voltage tubes.
Nor is it necessary to hit a tube with
a rubber mallet—a pencil end will do
just as well.

Tap other suspected components
with the end of an insulated screwdriv-
er or some similar light object. Be
careful not to use conducting metal
when' the set is turned on, as it must
be when trying to locate an intermit-
tent. Also, be careful not to place a
screwdriver shaft or any - conducting
material across leads in such a manner
that they are shorted together. Do not
ground any lead to-the chassis unless
you know what you are doing.

Carefully inspect solder connec-
tions. Occasionally a joint is not sol-
dered at all in the manufacturing proc-

ss. “Rosin” joints are suspect. These
are connections where the soldering
job has been done improperly so that
only a coating of rosin is present in-
stead of a firm joint of solder. These
can be determined by turning off the
receiver, grasping leads firmly with a
pair of long-nosed pliers and gently
wiggling- them. Care must be exer-
cised so as not to break the lead or. the
lug to which it is connected. "

Another. cause of intermittent op:
eration—the defecnve condenser, re-
sistor, etc.—is more difficult to cure.
To find a component that acts proper-
ly some of the time and improperly
the rest of the time is extremely diffi-
cult. Trouble of this sort is the type
that makes it necessary for your serv-
iceman to keep your receiver for a
long period of time. He cannot cure a
trouble that doesn’t show' up long
enough for him to find it any more
than you can. It should be realized
that the intermittent trouble.-is one
which may be extremely simple to find
or extremely difficult. If vibrations of
any sort, such as those.brought about
by walkmg across a room, will cause
the receiver to act mtermlttently, it
is hkely that something in the receiv-
er is loose or a tube has a defect. This
type of trouble can usually be located

- readily. If, however, the trouble is one

which comes and goes as the set is or
isn’t-warmed up, or appears and disap-
pears for no reason at all, the trouble
is more obscure and may require treat-
ment in a service shop.

" Receiver Nozsy When Jarred
Or Subjected to Vibration
Causes—Microphonic or noisy tube
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in the sound system. Loose connection
in cable from chassis and sound out-
put to speaker. Defective tube socket
in sound circuits. Worn volume-con-
trol contacts.

Cures — Tap tubes to determine
which is the offender. It will almost
always be one of the sound amplifier
tubes.

If tapping the tubes definitely lo-
cates the trouble in one spot but re-
placement of the tube by a known
good one does not cure the difficulty,
the socket or the connections of the
leads to it should be suspected. To
check this it will be necessary to re-
move the receiver from the cabinet
and inspect the socket at the under-
side. Using an ohmmeter to check
from the lugs at the bottom of the
socket to the points at the top through
which the tube pins are inserted will
show up a broken socket lug.

Check the cable connecting the
speaker to the receiver. The connec-
tors may have worked loose. Occasion-
ally leads are stripped too far or are
frayed in such a manner that they rub
against the chassis or another lead.
Tape the frayed spot or move it away
from the point of contact. Rotate and
tap the volume control to locate noise
at that point.

Noisy Volume Control

Causes—Dirt or worn spots.

Cures—Wash the control by pour-
ing carbon tetrachloride on it from an
oil can or with a medicine dropper as
it is being rotated. This will wash most
of the dirt out.

If washing the control still does not
correct the trouble, and particularly
if the sound is distorted or dead at one
setting of the control, it should be
replaced. This is done in the usual
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manner by ordering the direct re-
placement part. In making the replace-
ment, the receiver must be removed
from the cabinet. Unscrew the nut
which holds the control in place, label
the wires or draw a picture showing
which color lead goes to the various
solder points, disconnect the old vol-
ume control and install the new one.
This is a simple job, easily performed.
The control will cost from $1.25 to
$1.75, approximately, whereas paying
a serviceman to do the work will cost
from $5.00 to $10.00.

Interference

Causes—Diathermy, automobile ig-
nitions, electrical equipment, other
television receivers, amateur radio op-
erators, internal — such as misaligned
sound traps.

Cures—Interference cures can best
be discussed generally. Interference
shows up in various forms—noise in
the sound system, horizontal bars from
FM interference, loss of vertical syn-
chronization, a curlycued band across
the screen caused by diathermy, flashes
of light from ignition, flutter by air-
planes, moving black dots across the
screen, herringbone lines from other
television receivers and the like. In-
ternally, if the sound traps are not
properly aligned within the receiver,
the energy of the sound signal will
“leak” through to the picture circuits.
This trouble is easily identified, since
the interference form will appear in
synchronization with the sound as it is
spoken or played. The cure for this
is a realignment by a serviceman.

If FM interference is suspected, try
to tune in the FM station by adjusting
the fine tuning control. If the FM sta-
tion is heard when the volume control
is turned up, the simplest cure is to




call a serviceman to adjust the FM
trap on the tuner. This trap is usually
a combination of condensers and coils
at the antenna input to the receiver
and can be located by following the
antenna lead to the point where it
connects with the receiver. Some serv-
ice bulletins definitely locate the trap
and make it easy to find. The interfer-
ence is eliminated by adjusting the
screw shaft on the coil until the FM
sound and interference disappear.
This is an adjustment that must be
carefully made while watching the
picture to make sure that its tuning
is not disturbed. It will not be possible
to locate an FM trap on many tuners;
in that case call the serviceman.
Interference from other television
receivers is best cured by relocating
and reorienting the antenna. It is
caused by radiated signals from the os-
cillator of a nearby receiver, by rera-
diated signals from a neighboring an-
tenna, radiation from nearby objects
and the like. The best cure is to make
sure the antenna installed is equipped
with a reflector and director to sharp-
en the directivity of its “aim” and to
locate it as high as possible.
Interference from ignitions is best
cured by locating the antenna as far
away from the street as possible and
not running the lead-in in such a way
that it will pick up the noise. Should
this not be sufficient to cure the trou-
ble, use a shielded lead-in for the an-
tenna. Shielded lead-in consists of the
conventional two conductors enclosed
in a metal shield. The shield is con-
nected to the chassis of the receiver
while the two conductors are connect-
ed in the usual way to the antenna
terminals. The shield is best connected
to the chassis through a .01-mfd. con-
denser and can also be connected to a

good ground. The final effort to be
made in reducing ignition interfer-
ence is to install a filter specifically
made for the purpose. If the interfer-
ence is caused by electrical equipment,
the first step is to clean the unit to
minimize arcing. If there is no con-
denser connected across the brushes on
a motor, one should be installed. This
again is a .0l-mfd. condenser. Install-
ing a filter in the power-line input to
the television receiver will often cure
the trouble. These are obtained at ra-
dio-supply houses, where they are
known as “power-line filters.”
Filtering of the power line and re-
orienting or relocating the antenna are
the only possible cures for correcting
diathermy interference. If neither
remedy does the job, the only hope is
to be patient and await the day when
the offending physician finds it neces-
sary to discard his old diathermy ma-
chine and purchase a new one which
is properly isolated and shielded to
prevent radiation and power noise.

Interference from a radio-amateur’s
station may be very hard to cure and
at the same time can be one of the
easiest. It may entail shielding part of
the television receiver and it may en-
tail shielding the whole cabinet. The
easy part of the cure lies in the fact
that radio amateurs as a group are
well-informed on the subject of radio
and interference and are generally
more concerned by the fact that they
may be interfering with your TV pic-
ture than you are. These amateurs do
fine work, perform national services
and are to be encouraged rather than
castigated. If amateur interference is
noticed, therefore, locate an amateur
in your neighborhood, call him up and
tell him your troubles. In practically
all cases he will help you locate the of-
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fending transmitter and see that steps
are taken to correct the trouble. If the
offender is not a radio amateur but
one of the many government and com-
mercial transmitters, the “ham” will
help identify the frequency of the
signal and advise you on the type of
filter to install. Treat him well; he can
be a good friend to you in your TV
problems.

Offending electrical devices in the
home can be easily located by noting
whether the refrigerator, sewing ma-
chine, furnace, or the like causes in-
terference when it goes on. Correct it
by making sure each motor has been
properly cleaned and that the contacts
at the brushes are not arcing. Any mo-
tor-repair shop will do the job quickly
and cheaply. This has a double advan-
tage as the majority of home electric
motors receive too little attention as it
is, therefore are dirty and inefficient.

Arcing in the Receiver
(Identified By an Audible
Cracking or Buzz)

Causes—Short in a high-voltage lead,
loose connection, improper shielding
of high-voltage points.

Cures—Watch the high-voltage sec-
tion of the receiver while it is in op-
eration. If the room is dark, careful
inspection—without touching the re-
ceiver—should reveal a visible spot
which will locate the source of arcing.
Turn off the receiver and discharge
the condensers in the usual way by
shorting out the danger points to the
chassis. If the arcing has been caused
by a high-voltage lead running too
close to the metal chassis or shield
cage of the high-voltage supply, move
it far enough away to prevent the arc-
ing. If the spark seems to be jumping
from the cap of one of the tubes to
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another lead or surface, or if it is lo-
cated at any solder point or contact
point, two courses are indicated. The
first step is to brush off all dust on the
offending source. Then purchase a jar
of anticorona fluid at a radio-supply
house and coat the surfaces of the
joints or tube caps thoroughly and
completely with it.

If the high-voltage lead to the pic-
ture tube seems to be the offending
item, wrap it with a good polyethylene
tape and coat it with anticorona fluid.
Ordinary friction tape is not an insu-
lator worth mentioning for the radio-
frequency, high-voltage arcing of this
sort. :

Arcing occasionally will occur at the
point where the high-voltage lead
snaps onto the picture tube. Inspect
this to make sure that it is properly
seated and that no dust is present
which might provide a path for the
current to travel over.

Above all, in searching for high-
voltage arcing, be extremely careful
not to touch the receiver or push your
nose in too far. The high voltage can
jump a considerable distance and a
nose or finger is as good a place to
jump to as any.

Another important warning is nec-
essary before you touch the controls
around the neck of the picture tube—
the ion trap, the focus coil and the
deflection yoke. Any adjustment of
these units must be done with the back
cover of the receiver off and the power
turned on. The chances are that your
set or the instruction manual which
came with it bears a warning that the
back cover should never be removed
except by a serviceman. It is this which
frightens many people and which does
present somewhat of a hazard when
due caution is not exercised.




All About Upholstering Upholster fur-
niture yourself, $3.50
What to Make for Children 175 things
to make for young folks at home. $2.00
Photo Handbook How to get more out
of your camera. $2.00
You Can Make a ‘‘Stradivarius” Violin
Build a replica of a “Strad.’ $3.50
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Dorsey Connors' Gadgets Galore Fasci-
nating hints from TV star. $2.95
100 Beautiful Pieces of Furniture You
Can Build Instructions, pictures. $3.00
100 Best Woodworking Projects Select-
ed by Popular Mechanics editors. $2.00
23 Boats You Can Build Build the boat
of your choice yourself, $2.00

Family Book of Games and Sports
Games and sports for family fun. $2.95

Toys You Can Make How to make toys
for children of all ages. Includes
clowns, kites, play-cottage doll-house,
trucks, doll furniture, puzzles, etc. $2.00

Ornamental’'Casting How to cast proj-
ects in plaster, concrete, etc. $3.00
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Planning Your Home Workshop How to plan and set up
an efficlent home workshop. Fully illustrated. $2.50

60 Power Tools and How to Build Them Build drills. cir-
cular saws, sanders with discarded materials. 2.50
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fortable home yourself for less than $4500! $2.00
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Cape Cod style home you can build yourself. $3.00
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Welding, Brazing and Soldering How
to make welding equipment and use it
effectively. Many time-saving short
cuts and kinks. $1.7

Guide to Home Repairs Save hundreds
of dollars_each year on home mainte-
nance and improvements. Step-by-step
directions, fully illustrated. $2.50

What to Make with Concrete How to
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mix and use concrete. How to lay side-

walks and driveways; build

swimming pools, etc.

Electric Fix-It Book How to re-wire
your home and repair and maintain
electric appliances. Directions and
complete diagrams. $2.01

How to Paint Complete lnstructmns
for interior and exterior painting. Al-

steps,
$2.00

foh covers varnishing and other ﬂna
Lawn and Garden Professional secrets
of landscape artists. Instructions for
growing beautiful lawns, trees and
shrubs. $2.50
Home Plumbing Guide Repair and in-
stall plumbing vourself. Hundreds of
“show-how’’ illustrations. Entire chap-
ter on tools. $3.50
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