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Introduction

VER a period of time, different makes and models of television receivers
are likely to develop traits or operating irregularities peculiar only to
that particular model. In many cases, familiarity with these peculiarities

or symptoms of trouble will save a great deal of time which otherwise might be
spent in routine trouble-shooting. For example, a receiver brought in with the
complaint “‘no high voltage, sound O.K.” would warrant an immediate check of
the high-voltage filter capacitor if this particular model were known for its
tendency to blow out filters. Similarly, a model which invariably overloads or
cross-modulates on strong local signals would suggest the proper procedure.

Although some of the troubles listed in the following pages apply specifically to
the receivers named, there are many cases in which similar troubles will appear in
other makes and models. For this reason, diagrams of the affected stage or circuit
are included so that comparisons can be made in similar complaints. Code numbers,
part numbers, and chassis numbers on the diagrams are those of the manufacturer and
may not agree with numbers on diagrams printed by other publishers of service in-
formation.

This is not a theoretical book. It is a practical one. It is written for the
technician engaged in the business of servicing television receivers, and is phrased
for the technician who has equipped himself with a background of radio theory.
Therefore each technote has been made as short and compact as possible.

In this book in all instances effort has been made to help the service technician
locate various components as quickly as possible. For example, if capacitor C54
is discussed, its value and location are given. Where a simple description of the
location of a part is not possible, the technote is accompanied by a circuit diagram.
While complete schematics of a television receiver are useful and helpful, an ex-
perienced service technician in most cases should be able to locate the parts de-
scribed in the technotes without reference to schematics.

In producing this book, elementary troubles were weeded out, while moder-
ately difficult and extremely difficult servicing problems were retained. The
service technician does not have to be told to adjust the focus control if the picture
seems blurred. Such an adjustment is obvious. But if adjustment of the focus
potentiometer does not produce a sharp picture, then the trouble may no longer
be simple, but difficult to find. And that is the purpose of this book—to help you
solve servicing problems that are not easy—or obvious.



Problems such as improved vertical linearity, removal of sync buzz, vertical
and horizontal jitter, i.f. oscillation, a.g.c. difficulties, picture bulge, horizontal
oscillator drift (just to mention a few) are often time-consuming in their solution.
Since time is part of the service technician’s stock-in-trade, and as much a com-
modity as replacement parts on a shelf, it is the intent of this book to save as
much servicing time for the technician as possible.

This book is based upon a:tual experiences of scores of television service tech-
nicians. While we cannot list them all by name, we express appreciation for their
co-operation,

Much of the material for this book was obtained from the service organizations
of the various television manufacturers and from Rapro-ELEcTrONICS Magazine.
Our sincere thanks go to thoss who realize the need for supplying technicians with
all possible service data. .

Martin Clifford



Admiral
T10

Dark horizontal strip (4 inches wide)
across top of picture; bottom of pic-
ture light. If dark strip moves down
slowly, check for cathode-heater short
in one of the video amplifier or video
i.f. stages. If dark strip is stationary,
check filter capacitors.

19A11

Picture off center to right; horizontal
centering control has no effect. De-
fective centering control. Defective
5V4-G. Open or shorted capacitor in
horizontal deflection circuit.

20A1, 20B1

Horizontal jitter. Picture is very good
on all channels and because of the a.g.c.
system the contrast control needs no
adjustment, except on channel 4. This
channel comes in very strong and ap-
pears to be over-modulated. When it
is tuned in, a horizontal jitter appears
which can be cured by resetting the
horizontal hold control. In some cases
the rear adjustment must be used. If
channel 4 is synchronized properly, all
other stations are out of sync.

The solution lies in the sync sepa-
rator circuit. On channel 4 the strong
signal apparently overdrives the 6AU6
used as sync-separator tube. To avoid
this, the manufacturer has made a
change in later production runs which
completely eliminates the jitter. A
47,000-ohm resistor goes from the
screen (pin 6) of the 6AU6 to ground
and an 82,000-ohm resistor to B-plus,
as shown. If the 47,000-ohm resistor
is removed and the_82,000-ohm resistor
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is connected to the centertap of the con-
trast control, the screen voltage will be
decreased as the contrast is decreased.

vi03)5 6AUS [ ——-post
pa2l 4
s B S CONTRAST
11 l o8k
h
2.2ME6

48 7 cucj’.n %41& 0970 SRS
»2TR
—-J TOGACTSCREEN

A 4

4 7

Fig. 1. Circuit for removal of jitter.

This prevents overdriving the sync
separator even at the strongest signals
and eliminates the horizontal jitter.

20A1, 20B1, 21A1

Adjacent channel interference. In
areas where two adjacent channels may
be received, the sound from the lower
may interfere with the picture on the
upper channel. This type of inter-
ference may be reduced or eliminated
by adding a sound trap to the second
video i.f. amplifier.

Obtain a sound trap (part No. 72A
88-1) and remove two turns from the
coil at the end farthest from the slug
screw, then resolder the coil to the lug.
Do not remove the capacitor. Clip the
white lead and bare tinned lead from
the coil.

Remove the cover from the video i.f.
strip and locate T302, the second video
iLf. transformer. Wind 1% turns (ap-
proximately 3 inches) of No. 24 or 26
insulated wire in a clockwise direction
around the small-diameter portion of
T302 at the end farthest from the slug
screw. Loop one end of the wire under
itself to hold the coil in place in a
manner similar to the coupling coil on
T301. Connect one end of the 13-turn
loop to the ground connection on T302
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On some chassis, there is a %-inch
hole between the second and third video
1.f. tubes. If the hole is not there, drill
one and insert the new trap. Connect
the black lead from the new trap to
ground and connect the loose end of the
13-turn coupling coil to the other lug
on the trap.

Realign the video i.f. stages. Because
of the shape of the video i.f. curve, it

6AU6
3RD VIDEO iF

6AUB T302
2NDVDEDIF 25.3MC

)
ADJACENT CHANN =
SOUND TRAP - 3

Fig. 2. Addition of sound trap.

is difficult to set the new trap to 27.25
mc with a signal generator. Adjust the
slug in the trap for minimum inter-
ference in the picture. Use a scope and
sweep generator to make sure the video
i.f. bandpass has not been afiected by
the trap adjustment. The sketch shows
the connections for the trap.

20A1, 20T1, 21A1

Open high-voltage fuse. If the }-amp
high-voltage fuse blows after the set
has warmed up, look for a thermal short
between heater and cathode of the
6W4-GT damper tube. In these and
several other models, the cathode is
nearly 400 volts positive while one side
of the heater is grounded.

20T1, 21B1

Excessive warmup period. A poor con-
nection between the plate-cap lead and
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the plate cap to the 6BQ6-GT may
cause an excessively long warmup period
before the raster appears. Touching a
hot soldering iron to the joint inside
the plate cap will often help.

20T1 series

Excessive picture height. Due to the
increased efficiency of the deflection
yokes and power transformers of these
chassis, it may be impossible, in some
instances, to reduce the height of the
picture with the height control. Cor-
rect this condition by removing capaci-
tor C431 or replacing R408 (1-meg)
with a 2.2-meg resistor. C431, .02 uf,
is shunted across the width control.
R408 is connected to the vertical height
control.

20T1 and 20V1 chassis

Horizontal fearing or bending. A
strong signal may cause tearing or bend-
ing of the picture in some sets. An ex-
cessively strong signal at the video
amplifier may result in loss of sync
pulses due to clipping. Condition can
be prevented by increasing the a.g.c.
voltage. To do this, remove R302 from
the circuit at test point T. R302 is
680,000 ohms in early sets and 1.2 meg
in later sets. This resistor is part of the
picture a.g.c. network.

Veiling or horizontal foldover. This
will usually be apparent when the sta-
tion sync pulses are not positioned cor-
rectly on the blanking pulses. A phase
change in the sync pulses (or reference
voltage) applied to the horizontal con-
trol circuit could also be the cause of

veiling or foldover. Disconnecting
R443 (560,000 ohms, one side con-



nected to plate, pin 5, of 6W4-GT
damper tube, V407) will remove the
horizontal output reference voltage
with very little change in the operation
of the circuit. Short-circuiting R323
(10,000 ohms, part of the network be-
tween the sync separator control grid,
pin 2, 12AU7, and 6AU6 video-
amplifier plate, pin 5) will minimize
any phase change of the sync pulses.
These two changes will eliminate veil-
ing or horizontal foldover in most
instances.

20V1 chassis

Replacing picture tubes. Due to the
difference in manufacturing tolerance
between various brands of picture
tubes, replacing one brand with an-
other can result in too much bright-
ness, even with the brightness control
turned fully off. Correct by connect-
ing a 470,000-ohm, }-watt resistor
across capacitor C308 (0.1 uf). One
side of C308 is connected to the control
grid, pin 1, of the 6AU6 video amplifier
(V305). The resistor places a negative
bias on the video-amplifier tube, and
decreases the current through this tube.
By connecting the resistor across C308
instead of between the grid of the video
amplifier and ground, the d.c. reinser-
tion is also improved. The 470,000-
ohm resistor is included in the 20V1
chassis, commencing with run 3, code
OP. All 20T1 chassis have this resistor.

20X1, 20Y1, and 20Z1

Sync buzz due to transmitting station.
If proper alignment fails to reduce sync
buzz, the fault may be due to the video
modulation system used at the trans-
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mitter. This type of buzz can usually
be identified by its appearance at inter-
vals when there is a large amount of
white in the picture. Reduce this buzz
to a minimum by modifying the first
sound i.f. tube circuit:

1. Remove C202, 120 uuf, connected
between L201 and pin 1 of the 6AU6
(V201) and replace it with a short
length of wire.

2. Remove R201, 1 megohm, con-
nected between pin 1 of the 6AU6
(V201) and ground. Also remove all
connections from pin 7 of this tube.

3. Connect an 82-ohm, }-watt resis-
tor between pin 7 and ground.

4. Realign the receiver.

20X122

Mechanical vibration. The built-in
antenna fits rather loosely in the cab-
inets of some models, causing the pic-
ture to distort when anyone walks
across the floor or shakes the set. Cure
this by taping the antenna firmly to
the cabinet with a good adhesive.

20T1, 20V1, 21D1, 21E1, 21H1, and
2171 chassis

Vertical foldover. Foldover appears as
a horizontal white line, at the bottom
of the picture, when the height and
linearity controls are adjusted for cor-
rect picture size and linearity. Line
voltage of 105 or lower can cause fold-
over in a normal set. Always check line
voltage first. If foldover occurs at nor-
mal line voltage, it may be corrected
by making one or more of the following
changes in the order shown below :

1. Tubes. Some sets use a 6S4 for a
vertical output tube. Weak 654 ver-
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tical output tubes frequently cause
foldover, and a number of new tubes
should be tried. Low B-plus caused by
a weak 5U4-G rectifier tube will also
cause foldover. In all chassis, except the
21D! and 21El, try replacing the hori-
zonta] output tube and the damper
tube.

2. Resistor changes in 20T1 and 20V1
chassis. Change grid resistor R408
from 1 meg to 3.3 meg, and change
decoupling resistor R439 from 1,000
to 500 ohms. R408 is connected to the
vertical height control and R439 is tied
to the number | terminal of the hori-
zontal output transformer.

3. Capacttor across width control in all
chassis. An additional capacitor,-.01 uf
to .05 uf, placed across the width con-
trol will decrease the second anode
voltage by several hundred volts and
give more sweep without foldover.
The decrease in brightness is not notice-
able.

4. Deflection yoke—all chassis. The
cores of all the 70° deflection yokes con-
sist of two' pieces of iron, each semi-
circular in shape. These two core pieces
should fit closely together with the air
gaps as small as possible. Inspect the
yoke to see if the air gap is at minimum.
If the air gap is more than 1,32 inch,
tighten the collar. If this does not re-
duce the gap, remove the collar and the
iron core, and smooth over the insula-
tion so that the gap can be closed to a
minimum. Previously, the two core
halves were of different types of iron,
one being powdered iron, and the other
ceramic iron. The powdered iron has a
polished metallic finish, while the
ceramic iron is dull. A yoke with both
halves of ceramic iron will give in-
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creased sweep without foldover. The
additional piece of ceramic iron can be
obtained from a defective 70° yoke.
Some yokes are made so that the fiber
sleeve must be clipped away with a
pair of diagonal cutters before the
collar and iron cores can be removed.
Present service yokes use ceramic iron

only.

20T1, 20V1, 21B1, 21Cl, 21E1, 21H1,
21J1 chassis

Inadequate reception in weak-signal
areas. In weak-signal areas, where the
noise level is high, the a.g.c. diode,
V304, develops an a.g.c. voltage which
is proportional to the peak-to-peak
noise voltage. When the high a.g.c.
voltage is applied to the controlled
stages, the gain of the receiver is con-
trolled by the noise level and not the
sync-pulse level. This may result in
loss of sync, poor contrast, or low sound
level. Correct this situation by using
the voltage developed across the video
detector load for a.g.c. instead of the
norma] a.g.c. voltage developed by
the a.g.c. diode. This change should
not be made where strong signals may
be received or overloading will result.
The circuit diagrams on page 11 show
the changes to be made.

Circuit change for 20T1 and 20V1

chassis:

1. Locate V304 (6AL5), video detec-
tor and a.g.c. tube.

2. Disconnect R314 (680,000 ohms)
from pin 7 of V304,

3. Connect R314 as shown in Fig. a.

4. Remove tuner a.g.c. lead (white)
from a.g.c. lug and ground the wire to
the chassis.



2181, 21€1, 2103, ETC

Fig. 3. Changes for fringe reception.

Circuit change for 21Bl, 21CI, 21El,
21H1, and 21]1 chassis:

1. Locate V304 (6AL5).

2. Disconnect R313 (560,000 ohms)
from pin 7 of V304.

3. Connect R313 as shown in Fig. b.

4. Remove tuner a.g.c. lead (white)
from a.g.c. lug and ground the wire to
the chassis.

20T1 and 21B1 chassis

Horizontal sync instability. Indicated
by tearing or bending of the picture
horizontal sync instability may be
caused by loss of sync pulses at the
video amplifier. This may be the result
of improper a.g.c. action. Check the
r.f. amplifier and the i.f. amplifier tubes
for leakage between control grid and
other elements. A high-resistance leak
between control grid and screen or
cathode will cause incorrect a.g.c. volt-
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age and probably result in overloading
at the video amplifier.

Increasing audio gain in fringe areas.
To bring up the audio change the sound
takeoff connections as follows:

2071 series:

1. Disconnect audio lead from pin 2
of 6AL5 video detector (V304).

2. Connect this lead to pin 5 of
6AU6 video amplifier (V305).

3. Retune L201 sound takeoff coil.
Make this adjustment using a station
signal.
21BI series:

1. Disconnect audio lead from pin 2
of video detector (V304).

2. Connect this lead to pin 8 of
6AC?7 video amplifier (V305).

3. Retune 1201 sound takeoff coil.
Make this adjustment using a station
signal.

20T1, 20V1, 21B1, 2ICl, 21D1, 21Hl,
21j1

Vertical bars in picture. Shadow type
vertical bars usually appearing at the
left of the raster can be reduced by
moving the picture-tube cathode lead
(yellow) away from the horizontal out-
put tube.

21 series chassis

Hum. Caused by glass 65Q7 used in
place of the metal type. The glass
65Q7, due to lack of shielding picks up
considerable vertical sync, resulting in
60-cycle sync buzz and hum. Reduce
the hum by shielding the 65Q7 glass
tube with part No. 87A8 shield and
adding a 0.47-uf, 400-volt capacitor
across C211. C211 also 0.47 uf is con-

11
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nected to the cold side of R210, plate-
load resistor for the sound-amplifier
tube, 6AV6.

21B1 chassis

Tube replacement. Type 12H6 tubes
were used in approximately 40,000 re-
ceivers, and service replacements may
be difficult to obtain since this tube is
no longer manufactured. A type 6H6
tube may be used in place of the 12H6
if the following changes to the heater
circuit are made:

1. Remove the wire from pin 7 of the
12H6 (V404) socket.

2. Tape the wire to prevent it from
shorting to the chassis.

3. Connect a wire from pin 7 of
V404 socket to pin 7 of V401 socket.
V401 is the vertical oscillator and sync
inverter tube (6SN7-GT).

Poor picture contrast. You can get
more contrast by increasing the value
of the video-detector and video-
amplifier load resistances. This change
results in a loss of high-frequency re-
sponse (definition) and should not be
used unless the signals are too weak to
provide enough contrast. However,
when the signals are weak, the change
will often improve reception because
the high-frequency noise pulses will not
appear on the picture. You can make
this change by connecting a 3,900-ohm,
1-watt resistor in series with R315, and
a 3,900-ohm, l-watt resistor in series
with R322 (at the junction of R322 and
R326). R315, 680,000 ohms, is con-
nected to pin 7 of the 6AL5 video de-
tector. R322, 5,600 ohms, is connected
to the screen grid, pin 6, of the 6AU6

video amplifier.

12

21B1 and 21C1 chassis

To improve noise immunity in the
horizontal sync circuit. In some areas
where the noise level is high, the noise
peaks may affect the sync circuit and
cause the picture to shake horizontally
or lose horizontal sync. A change in
resistor value and an additional filter in
the sync circuit has been incorporated
to reduce this trouble. The circuit
change is effective with run 2 of 21B1
chassis and run 5 of 21Cl chassis.

Early production receivers may be
modified by following this procedure
and the circuit diagram:

REMOVE

- Gz
T402-VERT U1 TRANS R

5 i

s Y
ADD 270K/ 1/2W

NCIADD 1BK/1/2W
REPLACES R323

ADD 140ppt

Fig. 4. Improved noise immunity in sync.

1. Locate the 9-lug terminal strip
adjacent to vertical output transformer
T402.

2. Remove R323 (8,200 ohms) from
lugs 4 and 6.

3. Connect an 18,000-ohm, #-watt
resistor between lugs 5 and 6.

4. Connect a 140-uuf capacitor, with
a 270,000-ohm, }-watt resistor in par-
allel between lugs 4 and 5.

Second-anode lead arcing to lead
support. A wire lead support, part
No. 19A66, is used to hold the picture-
tube second-anode lead on 21B1 and
2ICl chassis. The wire support was
3-7/16 inches long in early production.



This placed the end of the support close
enough to the picture-tube second-
anode connector to result in corona and
arcing. The support was revised to
3-3/16 inches in length in later produc-
tion. The early, longer type can be re-
moved entirely or replaced with the
later, shorter type.

21B1, 21Cl, 21D1, 21E1, 21H1 and
21]1 chassis

Insufficient picture width. If it is not
possible to obtain sufficient width by
replacing tubes in the horizontal sweep
and B-plus circuits, replace capacitor
C433, .0022 uf, with a .0047-uf 600-
volt capacitor. One side of C433 is
grounded, the other side is connected
to pin 8 of the horizontal output trans-
former. The larger capacitor will re-
duce the picture-tube second-anode
voltage, but the decrease in brightness
is not noticeable.

Increasing sensitivity for weak-signal
areas. The sensitivity may be increased
by as much as 100 % by connecting a
470,000-ohm resistor between test point
T and ground. It is not necessary to
remove the chassis to install the resistor.
Solder one end of the resistor to a
banana plug and insert the banana plug
into test point T socket. Solder the
other end of the resistor to the chassis.

Test point T may be found by view-
ing the chassis from the rear and locat-
ing a four-hole socket at the center of
the left-hand side of the chassis. Test
point T is the socket hole nearest the
front of the chassis. Don’t make this
change in a strong signal area, as the
result will be picture shake and poor-
quality pictures. However, a switch
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may be installed in the ground end of
the resistor to remove the resistor from
the circuit when a strong station is
being received.

Tube substitution. 6AG5 substitution
for 6AU6, third video if. tube. A
simple modification permits the use of a
6AGS tube in place of the 6AU6 (V303)
third-video i.f. tube, if a 6AU6 is not
available for replacement. (6AG5
tubes should not be used for the first-
and second-video i.f. amplifiers.)

Clip the ground lead between pin 2
and the center socket shield on the
third-video i.f. tube socket. Connect
an 18,000-ohm, 3-watt resistor between
pin 1 and ground, making the leads as
short as possible. Solder a tube shield
base (part No. 87A7-6) over the top of
the tube socket. Insert a 6AG5 tube
in the socket and place a tube shield
(part No. 87A7-7) over the tube.
Check the if. alignment and make any

necessary adjustments.

21B1 through 21Q1 chassis g

Change in tuner resistor to increase
sensitivity. The B-plus voltage on the
tuner side of R303 (1,000 ohms, in
series with B-plus to plate and screen
of r.f. amplifier in front end) should be
approximately 125 volts, with tubes in
sockets. Sometimes this voltage may
be as low as 105 volts when R303 is
1,000 ohms, resulting in a decrease in
receiver sensitivity. When the tuner
voltage is found to be low, R303 should
be replaced with a 470-ohm, }-watt

resistor.

Curvature at top of picture. Resistor
R417 (18,000 ohms, one end grounded,
other end to plate, pin 1, 12AU7, V403,
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sync separator and clipper) may be
20,000 ohms in some receivers. If this
resistor changes value to 22,000 ohms or
more, curvature at the top of the pic-
ture will take place when the contrast is
turned counterclockwise. When this
occurs, R417 should be replaced with
an 18,000-ohm, 4-watt resistor.

Horizontal wiggle moving up and
down the picture. In some areas,
where the local power supply is not in
phase with the television transmitter,
a horizontal wiggle may appear on the
picture. To eliminate, replace Capacitor
C416 (.047 uf) with a 0.22-uf capacitor.
One side of C416 is grounded. The
other side goes to the control grid, pin
1, of the 6SN7-GT horizontal oscilla-
tor, V405. In some instances a smaller
capacitor such as a 0.1-uf may be satis-
factory, and this value should be tried,
since the smaller capacitor will provide
better a.f.c. action.

21B1 (run 11 or higher); 21F, G, K, L,
P, and Q1 (run 2 or higher), 21M and
N1, all chassis

Vertical roll of the picture in fringe
areas. In weak-signal areas noise pulses
may cause vertical picture roll, and
it may not be possible to obtain maxi-
mum contrast unless the contrast con-
trol is turned back from the full on
position. To correct this:

l. Remove resistor R422 (15,000
ohms, 1 watt) from the circuit. One
side of R422 is connected to R424,
(2,200 ohms) part of the cathode re-
sistor network, pin 6, of the 6SN7-GT
sync inverter.

2. Disconnect the two B-plus leads
connected to pin 6 of V305 (6AC7)
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video amplifier. Solder these two leads
together and insulate the connection
with tape.

3. Connect a 27,000-ohm, 3-watt re-
sistor between pin 2 of V303 (6AUG6)
third picture i.f., and pin 6 of V305
(6AC7) video amplifier.

4. Connect a 0.1-uf, 400-volt paper
capacitor between pin 6 of V305
(6AC7) and chassis ground. .

21D1

Vertical roll. In some sets enough
ripple from the vertical output stage
may be present in the B-plus supply to
appear in the sync circuits. This ripple
voltage will occasionally be strong
enough to trigger the vertical oscillator.
If this ripple voltage has shifted in
phase with respect to the original ver-
tical output signal, it will cause vertical
roll. To correct, change the B-plus
connections of the 6W6-GT vertical
output tube, as follows:

1. Locate red wire going from the
vertical output transformer to the
80-uf filter capacitor, C407C.

2. Disconnect this red wire from
filter capacitor.

3. Connect the red wire to junction
of C427 and 403 through a decoupling
resistor. The decoupling resistor may
be a 5,000-ohm, 5-watt resistor, or
three 15,000-ohm, 2-watt resistors con-
nected in parallel. The value of de-
coupling resistance is not critical.
L403 is the horizontal linearity coil.
C427, .02 uf, is connected to termi-
nal 1 of the flyback transformer.

4. Connect an additional 20-uf, 450-
volt capacitor from the junction of the
red wire and decoupling resistor to
ground.



Vertical foldover or poor vertical
linearity (early production). Replace
R411, 820 ohms, with a 680-ohm,
l-watt resistor. One side of R411 is
grounded. The other side of R411 is
connected to R410, vertical linearity
control. This change was made in later

production, 21D1 and 21El chassis.

24D1

Horizontal instability (jitter). May be
caused by a horizontal signal fed to the
grids of the first and second i.f. stages
with the a.g.c. voltage. This signal,
which has shifted in phase with respect
to the horizontal oscillator, will modu-
late the video signal and cause horizontal
instability when fed back through the
sync circuits. Correct by connecting a
0.1-uf capacitor from the junction of
R434 and R435 to ground. R434 is
100,000 and R435 is 27,000 ohms, and
both are part of the picture a.g.c.
network.

24D1, 24E1, 24F1, 24G1, 24H1 chassis

Vertical white bars at left of picture.
Reduce these to a minimum by insert-
ing a filter circuit between the hori-
zontal output transformer and the
yoke. The filter consists of the follow-
ing parts wired in parallel:

Width coil, part No. 94A4, used in
30 series chassis, .01-uf., 600-volt
capacitor, part No. 64B5-10, 470-
ohm, l-watt resistor, part No.
60B14-471.

Connect the filter in series with the
lead between terminal 4 on the hori-
zontal output transformer and pin 5 of
damper tube V408. Adjust the coil
slug until the white vertical bars are

Admiral

reduced to a minimum. In some in-
stances, leaving the 470-ohm resistor
off may provide a greater reduction.
Don’t confuse this trouble with vertical
lines produced by misadjustment of the
horizontal drive.

Strong 60-cycle hum. Strong 60-cycle
hum in the 24D1, 24El, 24F1, 24Gl,
and 24H1 chassis is generally caused by
one of the following, and can be cor-
rected easily:

1. The cold side of the volume con-
trol may be connected to the grounded
heater lug of the first a.f. amplifier
tube instead of to the grounded cathode
lug on the same socket. Make sure that
the volume control grounds to the
cathode lug.

2. The ac. leads to the switch on
the volume control may be too close to
the grid lead of the first a.f. tube.
Dress the a.c. leads well away from the
grid lead. Later production models
have a retaining lug to keep the a.c.
leads dressed against the chassis.

3. The coupling capacitor between

the volume control and first a.f. grid
may be reversed.
Arcing in vertical output stage. In
carlier models, the 6S4 vertical output
plate terminal often arced to ground.
Remedy: Replace tube socket with
high-quality type. Also replace resistor
R417 even though it checks good.
(Later models use a low-loss socket.)
R417 is 2,200 ohms, 1 watt, and is con-
nected to height-control potentiometer
R409.

26X36N (chassis 24D1)

Horizontal pulling toward left (top of
picture only). Improper adjustment of
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horizontal hold control. Defective

horizontal output tube (earlier models
use 2a 6BG6-G, later models a 6CD6-G).

30A1

Microphonics.  Microphonic ~ 6]6.
Loose tube socket of shield base. (Spot-
solder these to tuner chassis. This
applies also to models using a 6C4
oscillator.) Loose or dirty fine-tuning
control. Improper lead dress in sound
i.f. stages. Binding of control shafts or
knobs to receiver cabinet. In stubborn
cases, shock-mount the speaker and
chassis.

Pulling to right (top of picture only).
In earlier models, remove the two
470,000-ohm plate resistors R413 and
R414 in the horizontal sync discrimi-
nator stage and replace with two
180,000-ohm resistors. Readjust hori-
zontal oscillator if necessary.

No raster. Complaints of no raster
when the sound section of the set is
O.K. are often caused by failure of the
horizontal-discharge section of the
6SN7-GT, V403B. If this tube is bad,
check the 6BG6-G output tube. The
latter may have been ruined by exces-
sive plate dissipation due to lack of
drive when the 6SN7-GT failed.

15.75-kc radiation (horizontal oscilla-
tor). Whistles throughout the broad-
cast band can be caused by radiation
from the horizontal sweep circuit of a
television receiver using a metal-cone
picture tube. These tubes do not have
an Aquadag coating on the inner and
outer surfaces of the cone as glass tubes
do. These coatings act as an additional
filter for the second-anode supply and
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reduce radiation. Add a 500-uuf, 20-kv
capacitor from the second-anode lead to
ground (after the filter capacitor in the
high-voltage housing). This will reduce
the radiation appreciably on receivers
using metal cone tubes. Connections
between the second-anode lead and the
bypass capacitor should be made care-
fully to avoid corona. Obtain addi-
tional attenuation of the radiation by
installing a 0.1-uf, 600-volt capacitor
from each side of the a.c. line to
ground.

Intermittent contacts on color tele-
vision socket. Intermittent contact
between the color plug and socket can
cause:

1. No sound.

2. No sync.

3. No picture, sound, or raster.

If the socket is suspected, the plug
should be removed and the socket con-
tacts tightened with a pair of pliers.

Adding phono to Admiral TV. A
3-pole double-throw switch must be in-

8+ 7O VERT 0SC

8+ TO IST ANODE

IST AUDIO
¥ COUPLING CAP
N ¥ 4

r S 10 vOL CONT
it

1t
’l 005 & TONE CONT
1 e

TESTPOINT Z  PHONO IN

Fig. 5. Adding phono to Admiral TV.

stalled. One section transfers the input
of the af. amplifier from the low-
impedance ratio detector to the high-
impedance phonograph pickup. The
second section disables the vertical os-



cillator to prevent its radiations from
entering the audio circuits when the
first a.f. amplifier operates with a high-
impedance input. The third section of
the change-over switch breaks the B-
plus lead to the first anode and prevents
a bright horizontal line from appearing
on the screen of the picture tube and
possibly burning it.

A tone control can be conveniently
added to the circuit while the phono
connections are being added. A control
which operates with the switch in the
PHONO Of TV position may consist of a
.005-uf capacitor and 1-megohm vari-
able resistor in series between ground
and the hot lead to the volume control.
Choose a tone control with “tone”
taper.

The diagram shows how the switch
and tone control are connected. A Mal-
lory 3242] or equivalent switch is used
for change-over between TV and
phonograph. The fourth section of this
switch can be used to apply power to
the phono motor. The switch and tone
control should be mounted in a small
plastic or metal box which can be
placed on the rear of the receiver in an
accessible position,

Elimination of retrace lines. In weak-
signal areas, the best pictures are often
obtained by operating the set with con-
trast reduced and brightness turned up.
Under these conditions, several bright
retrace lines may be visible in the pic-
ture. By feeding a portion of the ver-
tical oscillator voltage to the grid or
cathode of the picture tube, the bright-
ness control can be turned up without
retrace lines appearing.

On the 20Al1, 20Bl, 20T1, 20Vl,

Admiral

21A1, 21Bl, and similar chassis, con-
nect a 270,000-ohm, #-watt resistor in

T GRID

05 J
I A

-
BREAK ‘%INS[RT 270K

) 1 .047-.05
—MM—-I
BRIGHT CONT &

Fig. 6. Elimination of retrace lines.

Diagrams shown in Fig. 6 are typical

Admiral vertical oscillator and brightness-

control circuits. Pertinent codes used in

the models discussed are:

C405—Models 20A1, -Bl1, -T1, 20V1 and
21A1.

C406—Models 24D1, -El, -F1, -G1, and
20H1, and 21Bl1.

C408—Models 20X1, 20Y1 and 20Z1.

R408—Models 20A1, 20B1, and 21A1.

R410—Models 24D1, -El, -F1, -Gl, and
24H1.

R447—Models 20X1, 20Y1, and 20Z1.

series with the lead going from the grid
(pin 2) of the picture tube to the junc-
tion of the arm of the brightness con-
trol and its bypass capacitor (see 4 in
the figure). Connect a .05-uf capacitor
from the grid of the picture tube to the
junction of wave-shaping network
shown at a.
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On the 24D1, -El, -F1, -G, and -H1
chassis, connect the 270,000-ohm resis-
tor as shown at . Reverse the connec-
tions of the vertical wave-shaping net-
work (R410 and C406) so the capacitor
connects to the grid of V402 and the
resistor connects to ground. Connect a
.05-uf capacitor from the grid of the
picture tube to the junction of R410
and capacitor C406 to the wave-shaping
network as described in the preceding
paragraph.

To modify the 20X1, 20Yl, and
2071, connect the 270,000-ohm resistor
as shown at & in the illustration. Re-
place the 3,900-ohm vertical wave-
shaping resistor (R447) with an 8,200-
ohm, 3-watt unit. Connect a .05-uf
capacitor between the grid of the pic-
ture tube and the junction of C408 and
R447.

In the 30Al, 30B1, and 30D1 chassis,
insert a 47,000-ohm, %-watt resistor in
series with the lead from the cathode
(pin 11) of the picture tube to the arm
of the brightness control and the cath-
ode bypass capacitor C325. Connect a
.05-uf capacitor between the cathode of
the picture tube and the green lead of
the vertical output transformer.

Although retrace elimination is de-
sirable in fringe-areas, the modification
described in the preceding paragraphs
can also be used for receivers located in
moderately-strong signal areas. Many
set owners prefer operating receivers
with the brightness control as wide
open as the existence of retrace lines
permits. The modification is relatively
simple to make.

The suppression or elimination of
retrace lines is also described on page
102 and on page 111,
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AirKing (CBS- Columbia)

700 series

Audio buzz or hum. Audio buzz or
hum in some chassis of the 700 series is
due to poor contact of the Aquadag
coating of the Hytron 16RP4 tubes
with the grounding strap. Under cer-
tain conditions of humidity, the binder
used in the Aquadag will form a
chalky coating which prevents proper
contact between the Aquadag and the
grounding strap. Be sure power is off
and high-voltage supply is discharged.
Carefully wash the area around and
under the contact spring, using a cloth
moistened with water. After washing
and drying, blacken the area by apply-
ing graphite from a very soft pencil
No other type picture tube should be
washed in this manner because most
standard Aquadag coatings are water-
soluble and would be removed if
washed.

700-10 chassis or later series

Horizontal foldover. When the a.f.c.

SRS Q8L
2w T %7
L)

R52 C39 TO HORIZ OUT TRANS SWIDTH COL
AMN———
27K

Fig. 7. Circuit for removal of foldover.

control is correctly adjusted, the pic-
ture will fall into horizontal sync in-



stantly when changing from station to
station and should be stable. Some-
times this cannot be brought about
without causing a foldover on either
the right or the left side of the picture.
When this condition is present, it is an
indication of unstable horizontal hold
due to incorrect phasing from the trans-
mitter. At certain adjustments of the
a.f.c. control the picture will jitter
violently. To correct this condition,
the 2,700-ohm phasing resistor R52
will have to be increased to approxi-
mately 5,000 ohms if the foldover is on
the left side of the picture or decreased
to about 1,000 ohms if the foldover is
on the right side of the picture. Sce the
circuit diagram. One side of R52 is
connected to pin 6 of the horizontal
output transformer and width coil L10.

Model 16K1 (6-way combination);
Chassis 700-50, —92

Hum. To eliminate audio hum replace
these 2 leads with shielded ones:

1. Orange-colored wire running from
the switch on chassis 703 to pin 7 on the
plug. Ground the shield close to the
switch.

2. Wire, usually vyellow, running
from pin 7 of the socket on the side of
the chassis to the junction of the 60-ohm
and 220-ohm resistors (R29 and R82)
in the upper right-hand corner of the
chassis. Ground shield at the end
closest to the junction of the two
resistors.

700-90 schematic

To improve vertical sync stability.
The following changes, as shown, will

Air-King
help improve the vertical sync sta-
bility.

1. Add a 27,000-ohm resistor (R82)
from pin 1 to pin 3 of V13, 12BH7, d.c.
restorer, sync clipper.

2. Change cathode resistor R36 from
2,700 ohms to 3,300 ohms.

3. Change plate-load resistor R37
from 3,900 ohms to 8,200 ohms. To
further increase the wvertical sync
stability, insert a .002-uf capacitor be-
tween the 22,000-ohm resistor shown

DC RESTORER,SYNC CLIPPER, AMPL & PHASE SPLITTER

Fig. 8. Changes shown in circuit above will
help improve the vertical sync stability.

in the diagram and the plate, pin 1, of
the sync amplifier and phase-splitting
tube, V13. In conjunction with this
change, remove the 3,900-ohm resistor
from the junction of the 22,000-ohm
resistor to ground. For more vertical
sync stability in strong-signal areas,
change the 270,000-ohm grid resistor,
R33, of V13, to 180,000 ohms. These
are production changes.

700-93 chassis

Hum or buzz. A considerable amount
of hum or buzz may be noticed in some
of the 700-93 chassis. To cure, place a
shield over the glass 6SQ7 if it is the
type which has a metal-ring base. If
not, substitute a metal 65SQ7. When
using a metal 68Q7, always ground
pin 1.
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Andrea

Intermittent picture tube. Intermit-
tent conditions in picture tubes in
many cases have been traced to inter-
mittent contact at the picture tube
socket or a poor soldering contact on
the tube pins. Before removing picture
tubes from sets, check for intermittent
conditions at the tube socket. Also
apply a hot soldering iron to each of
the tube pins to be sure of a good
soldered connection.

If moving the socket slightly results
in an intermittent picture, the trouble
is due to poor contact between tube
pins and socket. Clean pins and re-
place socket, if necessary.

Arcing. Whenever any work has to be
done on the high-voltage section of the

Fig. 9. Physical layout of parts and critical
wiring in the high-voltage cage.

chassis or when a tube has to be re-
moved from this section, be extremely
careful to prevent connecting wires to
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the caps of the tubes from touching any
part of the metal compartment or any
other parts. Failure to observe this
precaution may cause arcing and burn-
ing. Although the sketch shows a
VL-16 chassis, the information applies
to all similar power supplies. Wires 1,
2, 5, 6, and 7 should be kept in free
space. Except where properly con-
nected, do not let them rest on other
parts or side of compartment. When-
ever parts are replaced, make all wires
as short and direct as possible without
putting a strain on the parts. Do not
pull filament wires 3 and 4 too tightly.
Do not turn the slug of the width coil
(8) too far out, as this will give a
lowered impedance, possibly causing
the coil to overheat or burn. Be sure
to round off soldering connections on
any work done.

Removing back panel. When re-
moving back panel from any cabinet,
especially model CO-VL 19 (Caronia)
use extreme care to prevent panel from
falling on neck of picture tube.

Removing chassis from cabinet. To
service Fleetwood and Caronia 19-inch
chassis when removed from the cabinet,
it is not necessary to take the pHONO-TV
switch out of the cabinet. Just place a
jumper across the phono terminals to
complete the audio circuit.

VL-16 chassis

To improve a.g.c. On some of the
early VL-16 chassis using a.g.c., R38
and R35 were 27,000 ohms and 22,000
ohms respectively. Change these to
33,000 ohms. Do not rely on the re-
sistor color code. Be sure to check the
new resistors with an ohmmeter.



Arvin
Chassis TE 286, TE 300, TE 302, and
TE 315

To improve noise rejection in fringe
areas. Improve the noise-rejection
characteristics of the sound section of
the custom chassis (in fringe areas) by
touch-up alignment of the sound i.f.
strip. This can be done on the station
signal. The only equipment necessary
is a v.t.v.m., or a meter having a sensi-
tivity of 20,000 ohms per volt. Use a
27,000-ohm isolating resistor on the
end of the voltmeter lead.

The station should be correctly tuned
in and the voltmeter connected across
R107 in the grid circuit of the 6AU6
limiter, V3. R107 is 22,000 ohms. Ad-
just the top of L101 (plate circuit of
6AU, first sound i.f.), top and bottom
of T101 (T101 transformer couples the
second sound i.f., V2, to the limiter
tube, V3), and L108 (4.5-mc trap con-
nected to the control grid, pin 4,
6AC7, video amplifier, V12). Make
these adjustments for maximum meter
deflection.

With the voltmeter connected to the
junction of RI111 and R112 (series
100,000-ohm resistors in the cathode
circuit of the 6AL5 discriminator, V4)
adjust the bottom of T102 for maxi-
mum. T102 transformer couples the
limiter to the discriminator. Connect
voltmeter to junction of R112 and
R113 (27,000 ohms) and adjust top of
T102 for zero reading on the voltmeter.
This adjustment can also ‘'be made by
adjusting the top of T102 for minimum
noise in the sound.

The two adjustments on T102 are
very delicate and will rarely require

Arvin
more than # turn for proper adjust-
ment.

Because of the high sound sensitivity
of this set it can be slightly out of align-
ment and there still will be ample
amount of sound. However, by cor-
rect alignment there will be more
limiting done by the limiter and con-
sequently better noise rejection.

To improve vertical stability when ver-
tical hold control is near end of its
range. To shift stable position of hold
control to center of its range, decrease
value of R181 (1.5 meg) in series with
the vertical hold control. On 16-inch
sets (chassis TE 286) replace R181 with
a 1-meg resistor. On 17 inch, 20 inch,
and 21 inch sets (chassis TE 300, TE
302, and TE 315) replace R181 with a
1.2-meg resistor.

Chassis TE 289-3, TE 290-2, and
TE 290-3

To increase sound sensitivity and re-
duce overmodulation buzz. In some
areas where signal strength is low, or
where the station sometimes tends to
overmodulate, it may be desirable to
increase sound sensitivity of the deluxe
chassis which have the 4.5-mc trap
(L120) in the video-amplifier plate
circuit. This can be done by reversing
the connections on the trap. There is
a certain amount of inductive coupling
between L101 (sound takeoff) and
L120 (4.5-mc trap). Reversing the
connections on the trap will cause the
stray field of the trap to be additive
with the sound takeoff coil. This
change under extreme conditions will
increase sound and will reduce buzz
due to station overmodulation.
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Realign the trap after the connec-
tions are reversed. Connect a 4.5-mc
signal (crystal calibrated) to pin 4 of
the video amplifier and a VIVM to
pin 7 of the ratio detector (V2), 6AL5S.
Adjust the 4.5-mc trap for maximum
meter deflection. If a calibrated test
signal isn’t available, tune in any avail-
able television station and adjust both
L101 and L120 for maximum meter
deflection. The VTVM should be set
on the low-voltage, d.c. scale. If the
meter reads backwards, reverse the test

leads.

Chassis TE 290-2

To improve vertical stability and
eliminate jitter under impulse-noise
conditions. Add a 10,000-ohm resistor
in series with the lead that connects to
the junction of R117 and R118. R117
is 3,300 ohms, R118 is 2,200 ohms.
One side of R117 connects directly to
the output of the low-voltage power
supply (red lead). The 10,000-ohm
resistor acts as a noise suppressor, most
effective under weak-signal conditions
in the presence of impulse type noises.

Change R154 from 15,000 ohms to
47,000 ohms. R154 is connected to the
plate, pin 6, of the 12AU7 sync separa-
tor. This change increases the vertical
sync injection to V3B, 12AU7, sync
inverter and clipper.

These two changes result in a cleaner
vertical pulse input to the integrating
network, improving the vertical sta-
bility under weak-signal and impulse-
noise conditions. Chassis TE 290-3
incorporate these changes.

For additional case histories of ver-
tical jitter consult pages 29. 31, 41, and
67.
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Models 2120, 2121, 2123, 2124, 2126,
2160, 2161, 2162, 2164; chassis TE
289-2 and TE 290-2

Sync buzz in the audio. Occasionally,
buzz will be heard in the sound. First,
make sure that buzz is not caused by
overmodulation by TV station. If set
is at fault, slight adjustment of the ratio
detector transformer, T101, and the
first i.f. transformer, T103, may elimi-
nate the buzz. Use the following
procedure:

1. Adjust the tuning for best picture.
Turn the tuning control clockwise
until the picture begins to deteriorate
and then turn it back carefully counter-
clockwise to the best picture setting.
This locates the picture carrier properly
on the i.f. response.

2. Adjust top of T101 for minimum
buzz, maintaining reasonably strong
sound.

3. If buzz is still present, keep the
tuning set as in step 1. Adjust the top
of T103 for minimum buzz, maintain-
ing reasonably strong sound. Do not
turn this slug more than 1 turn either
way.

If more adjustment appears neces-
sary, i.f. alignment with test instru-
ments will be necessary.

To increase the apparent sensitivity of
channel 7 on the deluxe chassis in
fringe areas. Improve the performance
of the deluxe chassis for channel 7 in
fringe areas by lengthening the 300-
ohm twin lead-in between the tuner
and the antenna terminals and rerout-
ing it. If the 300-ohm lead-in is close
to the if. strip, a harmonic of the i.f.
is coupled into the lead causing the
picture to appear snowy. The lead



should be lengthened 8 inches and re-
routed as far away from the i.f. strip as
possible, not using the 300-ohm lead
standoff which is on the chassis. A
convenient method is to staple the lead
to the side of the cabinet, preventing
any possibility of the lead accidentally
falling near the chassis.

Model 4162; chassis TE-286

To reduce video ringing and improve
impulse-type noise immunity:

1. Connect a 10,000-ohm, 4-watt re-
sistor in parallel with L109, R126.
L109, R126 connect to pin 8 of V12,
video-output stage. This reduces the
high-frequency peaking in the video-
output stage and eliminates excessive
ringing which appears as white shadow
following black in the picture.

Excessive peaking is caused by the
high Q of peaking coil, L109. Shunt-
ing the 10,000-ohm resistor across the
coil has the effect of lowering the Q.
With a lower Q, the coil will not pro-
duce as much gain at the 4-mc end of
the video signal. Video ringing is also
discussed on page 97.

2. Connect a 0.1-uf, 200-volt capaci-
tor in parallel with R160. R160,
22,000 ohms, connects to pin 2 of V13,
6AV6, a.g.c. cathode follower. This
change effectively increases the time
constant to make this circuit more im-
mune to impulse-type noises. With the
original shorter time constant, fast
impulse-type noises caused white streaks
in the picture. The increased time
constant is very effective in reducing
these white streaks.

These changes were incorporated in
late production.

Belmont
Belmont (see also Raytheon)

16AY28, 16AY211, 17AY21, 17AY24

chassis

Horizontal nonlinearity, sometimes
called left-hand bulge, stretched or
egg-shaped test pattern. If adjustment
of the controls does not produce re-
sults, incorporate the following modi-
fication to remedy horizontal non-
linearity.

1. Replace .05-uf capacitor (C106)
across horizontal-linearity coil with a
.02-uf capacitor.

2. Connect a jumper wire across the
10-ohm resistor (R95) on horizontal
linearity coil.

3. Replace horizontal linearity coil
core with the same type core as in hori-
zontal size coil (51A-16945).

4, Connect a 10,000-ohm, 1-watt
resistor in parallel with the 20-uf, 150-
volt electrolytic (C-115).

5. Replace 470-uuf mica capacitor
(C135) with an 820-uuf capacitor.

6. Connect a 0.15-uf capacitor in
series with the low side of the hori-
zontal yoke winding.

(a) 164Y28 and 17AY21 chassis.
Remove three red leads and 220,000-
ohm resistor from pin 1 of yoke socket
and connect to pin 4 of damper socket.
Connect 0.15-uf capacitor between pin
1 of yoke socket and pin 4 of damper
socket.

(b) 164Y211 and 174Y24 chassis.
Remove jumper wire from pin 1 to pin
4 of yoke socket. Connect 0.15-uf
capacitor between pin 1 and pin 4 of
yoke socket.

7. Follow adjustment procedure.
Use test pattern and adjust horizontal
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size control until entire screen is filled
horizontally. Turn drive control clock-
wise until trimmer is tight. Set hori-
zontal linearity control to left end of
slot (toward vertical controls). Turn
horizontal drive control counterclock-
wise until left half circle is approxi-
mately } inch shorter than right half
circle. Adjust horizontal linearity con-
trol for proper linearity. If adjustment
of horizontal linearity control produces
drive bars, turn horizontal drive con-
trol slightly clockwise.

20-inch receivers

Low line-voltage areas. An additional
adjustment terminal is provided on the
C-201-19999 high-voltage deflection
transformer to give an increase in hori-
zontal scan when the receiver is used in
low line-voltage areas. The 20-inch
receivers installed in low line-voltage
areas may have insufficient horizontal
scan or inadequate horizontalsize range.
This condition can be remedied by con-
necting the horizontal yoke winding
to the unused primary terminal of
the high-voltage deflection transformer.
Use extreme care when working around
the high-voltage deflection transformer.

When additional horizontal scan is
required, remove the chassis from the
cabinet and remove the high voltage
shield can cover, carefully handling the
6BQ6-G plate lead. Unsolder the blue
lead from terminal 4 and reconnect to
terminal 5.

As a precautionary measure, to re-
duce future service on the 20-inch re-
ceivers, the .01-uf, 600-volt capacitor
C56 (first anode bypass) should be re-
moved from ground and connected to
the nearest 350-volt B-terminal lug.
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Poor vertical sync accompanied by
horizontal pulling or improper hori-
zontal operation. May be caused by
a.g.c. plate pulse pickup at the grid of
the sync separator. To remedy this
condition, dress capacitor C103 (470
puf, pin 1 of sync. sep.) and its leads
close to the chassis and separate resistor
R82 (1 meg) as far away from the
capacitor as possible.

These modifications were incorpo-
rated in chassis stamped with RTMA
date code numbers 124113 and up.

22A21 chassis

No raster, sound OK. Check the
.001-uf filter capacitors in the high-
voltage rectifier circuit. One of these
capacitors has been shorted in several
sets. Replace the defective unit with a
high-grade .001-uf capacitor having a
working voltage of 5,000 or higher.

Blooming. Improper dressing of the
1X2 filament leads (C-201-19533 and
C-201-19533-1 high-voltage deflection
transformers) may cause frequent tube
failures or poor high-voltage regulation,
resulting in blooming (picture ex-
pansion as brightness or contrast con-
trol is increased). Dress the 1X2 fila-
ment leads as far away from the coil as
possible. The leads should overlap and
be tight against the terminal board.
Use coil dope to secure the leads in
place. Keep the coil leads to terminals
1, 2, 4, and 6 as far away from the fila-
ment leads as possible.

For additional cases of blooming, re-
fer to page 93 and page 96.

Intermittent 6J6 or early 12AT7 tuners.
In the case of intermittent tuner



trouble the eyelet shown in illustration
a may not be making a good electrical

Fig. 10. Solder eyelet shown above.

connection with the ground bracket at
high frequencies, causing an intermit-
tent condition. To eliminate the possi-
bility of a poor ground connection:

1. Remove the tuner cover.

PLACE HOT SOLOERING IRON HERE

e QAAA"
e . .[0AL.
o0 , O

Fig. 11. Place hot solder at point shown.

2. Place a hot soldering iron at the
point shown in illustration 4.

3. Allow sufficient time for heating.

4. Run solder between the eyelet and
the ground bracket.

An intermittent condition can also
be caused by defective contacts, and
open or high-resistance ground or cold
solder connections.

To improve fringe-area reception.
Make these adjustments only on 16-
and 17-inch sets which will be used in
fringe areas, or a definite decrease in

Belmont

picture quality will be noticed in local-
signal areas.

1. A-13A-19514 sound pick-off coil
(T-8) must be in set. If not, change.

2. Turn second (L-12) and fourth
(L-14) i.f. coil cores % turn into coil.

3. If the above step does not produce
enough improvement, follow steps 5, 6,
and 7.

4. If the original sound pick-off coil
was removed and the A-13A-19514 coil
was added, follow steps 5, 6, and 7.

5. Peak the sound pick-off coil (T-8)
for maximum sound.

6. Adjust the ratio detector (T-2)
primary (bottom of coil) for maximum
sound.

7. Adjust the ratio detector (T-2)
secondary (top of coil) for best noise
rejection. Do not make these adjust-
ments on the 20-inch sets.

Picture tube handling. A production
change was incorporated in 16- and
17-inch television receivers to prevent
the possibility of the cathode-ray tube
sliding forward or shifting in shipment.

The rubber sponge pad was cemented
only to the front mounting brackets in
the past. Rubber sponge pads are now
being cemented both to the brackets
and the glass of the cathode-ray tube.

If the removal of the cathode-ray
tube is necessary, use care to loosen the
tube from the pad before removing the
tube from the chassis. In most cases a
slight amount of pressure between the
chassis and the tube will release the
adhesion.

Do not gouge the sponge rubber pad
as it is required as a support for the
picture tube.

Note: Do not force removal of the
tube as an implosion may result.
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Bendix
Bendix

Models 2025, 2051, 2070, 3033, 3051,
6001, 6002, 6003, 6100, 7001

No vertical sweep. If the vertical-
output transformer is not defective,
check C25 (.03 uf, connected to blue
lead of vertical-output transformer)
for short or leakage. If shorted, or if
leakage is excessive, replace R42 and
check value of R69. R42 is 33,000
ohms and is part of the vertical oscilla-
tor circuit. R69 is a 2,200-ohm, 2-watt
damping resistor connected to the
cathode (pin 3) of the 6W4-GT damper
tube. Disconnect R69 from the circuit
before checking value. Also check V9
(6K6-GT vertical output tube) and
V11 (6SN7-GT, sync clipper and ver-

tical oscillator).

No control of vertical sync. Check C26
(2,700-upuf capacitor in grid circuit of
6SN7-GT vertical oscillator) by re-
placement, preferably using a mica
capacitor. Do not use a ceramic.

Receiver blows 0.15-ampere fuses.
Check C25 (.03 uf connected to blue
lead of vertical output transformer) for
short. Check V8 (audio-output tube,
6AS5), V9 (6K6-GT vertical output
tube), V11 (combined sync clipper and
vertical oscillator, 6SN7-GT) and V16
(horizontal damper tube, 6W4-GT).
Make sure that the fuse has a minimum
rating of 150 milliamperes. Do not use
a fuse having a higher current rating,
Check to make sure that fuse ends are
not contacting the chassis.

Picture blooms. The vertical-output
tube, the horizontal-output tube, or
the high-voltage rectifier tube, may be
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gassy. Test the horizontal damper
tube (V16, 6W4-GT) by replacement.
The screen-dropping resistors, R66 and
R67 (each 4,700 ohms), for the 6BQ6-
GT horizontal-output tube should be
checked for correct value. R71 and
R73, 680,000 ohms, 2 watts, series re-
sistors connected to pin 2 of the

1B3-GT should also be tested.

Noise in picture. Can be caused by
arcing of high voltage or corona in the
cage. Check C38 (220 uuf connected
to pin 4 of V14, horizontal oscillator
and phase detector, 6SN7-GT) for an
intermittent short. Noise in the picture
can also be due to a defective contrast
control.

Smear. If smear appears in the picture,
realign L1452 to 25 megacycles. 1452
connects to pin 2 (plate) of the 6J6
mixer in the front end. Test C41l
(10 puuf connected to L452) for leakage
and L2, L3, L4, and L5 for an open.
These are the peaking coils. The 1N60
crystal detector may have a low front-
to-back ratio. The picture i.f. tubes
should also be tested by replacement.

No control of vertical or horizontal
sync. R4, 2,700-ohm plate-load for the
sync clipper (pin 2 of V11A, 6SN7-GT)
may be open or out of tolerance value.
Also check C9 (.05 uf connected to pin
1 of 6AUG6 sync limiter, V10) for either
an open or shorted condition. Test the
sync limiter (V10) and the sync clipper
(V11) tubes.

Sound but no high voltage. Always
remember to put the plate cap clip
back on the 6BQ6-GT horizontal out-
put tube. Test the picture tube for a
cathode-to-filament short. Examine



the second-anode lead to the picture
tube.

Hum in sound. Hum can be caused by
a number of simultaneous troubles, not
necessarily by any one thing. Make
sure that the vertical output trans-
former laminations are tight. Check
the lead dress of the vertical output
transformer, keeping hot leads as near
the chassis as possible. The line-cord
power leads should be kept away from
all grid leads. Also dress away from
audio leads.

Check C18 (10 uf connected to plate
pin 2 of ratio detector, V7) for leakage.
The ratio-detector tube, V7, 6T8
(19T8) should be checked for filament-
to-cathode leakage. Realign the ratio
detector (T3) secondary.

Raster and sound, but no picture.
Check C30, 0.2 uf coupling capacitor
connected to cathode (pin 11) of pic-
ture tube for open.

Receiver dead. If the line cord is in
good condition, examine the interlock
on the back of the chassis. Rectifier
tube, V13 (5U4-G) may have an open
filament. Run a continuity check from
the power line to the primary winding
of the power transformer, T6. Measure
power transformer (T6) secondary volt-
ages, also look for shorts in filament
circuits and B-plus shorts in low-
voltage filter circuits.

Sound, but no raster. Readjust ion
trap. Check C49, 470-uuf, 10-kv
capacitor (connected to pin 2 of
1B3-GT high-voltage rectifier tube)
for short. Test T8, horizontal output
transformer, for open circuit primary
and secondary. Try replacing the
6BQ6-GT. Also try replacing the

Bendix

horizontal oscillator and phase detector,
6SN7-GT. Check continuity of T7,
synchro-guide coil. Lift top end of
R62 (6,800 ohms, connected to plate,
pin 5, of 6SN7-GT horizontal oscillator
and phase detector, V14) when this
check is made. Test the sync limiter,
V10 (6AU6). Check C40, 1,200 uuf.
This capacitor connects to a tap on T7.
The most effective test is by replace-
ment. Also test C38, 220 uuf for short
or leakage. C38 is connected to pin 4,
control grid of V14, 6SN7-GT, hori-

zontal oscillator and phase detector.

Insufficient vertical size. If the ver-
tical oscillator and output tubes are
O.K., and T5, the vertical output
transformer, is not defective, check
C25 for leakage. C25 is .03 uf and con-
nects to blue lead of vertical-output
transformer. Run a resistance check
of R46. R46 is 680,000 ohms and con-
nects to pin 5 (plate) of the vertical
oscillator tube.

Picture, but no sound. Check all
audio tubes including the sound if.
Inspect all connections on T3, ratio-
detector transformer. Test Cl0 for
open. C10, 1.5-uuf, 500-volt ceramic,
is the sound takeoff capacitor and is
connected to plate, pin 5, of V5, 6AUS6,
video amplifier. If there is still no
sound, disconnect the speaker and con-
tinuity-test the voice coil. Make sure
the phono switch is in the proper posi-
tion. Also test L6, the 4.5-mc trans-
former.

Weak sound, normal picture. Use the
same trouble-shooting procedure as in
the preceding technote. The over-all
sound alignment should be investi-

gated. Check Cl for leakage. Cl,
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68 uuf, is connected to pin 4 of the
6CBS6, first picture i.f., V3.

No control of horizontal sync. C34
may bejopen. C34, 47 upf, is connected
to the plate, pin 2, of 6SN7-GT sync
clipper, V11A. Check the auto syn-
chroguide transformer, T7, to make
sure that its adjustment is correct.
Resistance test R52, 330,000 ohms;
R54, 120,000 ohms; and R56, 120,000
ohms. R52 and R54 are connected to
the horizontal hold control. R56 is
connected to R52. Also, all resistors in
the horizontal oscillator circuit should
be tested, as they may be out of
tolerance.

Models 2051, 3051, 6001, and 6100
(T5 chassis)

Bending at top of picture. A produc-
tion change was made in the T5 chassis
beginning with the above models to
correct an undesirable bending at the
top of the picture.

1. The value of the sync-coupling
capacitor was changed from 68 uuf to
47 uuf.

2. The sync limiter, V10 (6AU6 or
6AGS5) cathode bypass capacitor C21
was changed from 0.2 uf to 2uf elec-
trolytic (negative to ground).

3. Resistor R8 located in the a.g.c.
string was changed from 470,000 ohms
to 1.5 megohms.

Insufficient width. In areas where low
line voltage may exist there might arise
an insufficient width condition in the
T5 chassis. A production change to
increase width in this chassis changed
R63 from 470,000 ohms to 120,000
ohms, % watt, +10%. This is the grid
resistor for the 6BQ6-GT (V15) hori-
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zontal output tube and is located
across the terminals of the horizontal
drive trimmer C42. In the event this
resistor is changed, readjust the hori-
zontal drive trimmer C42. Do this
with an oscilloscope connected to pin 5
of the 6BQ6-GT and adjust the drive

trimmer for maximum pulse amplitude.
2051

Picture will not center. If you ex-
perience trouble in centering the pic-
ture, remove R80, 22-ohm resistor.
One side of R80 goes to pin 7 of J6.
This in turn connects to the horizontal
yoke. Also check selenium rectifier,
SR1, negative terminal connected to
R80. R80 and SRI are in series. The
0.5-uf capacitor, C58, shunting R80
and SR1 may be defective.

If this receiver has centering trouble,
but did not originally have R80, insert
this resistor.

3001U

Loss of horizontal sync. This fault can
be traced to a change in the value of
the screen-dropping resistor for the
6BG6-G horizontal output tube. This
resistor is made up of three series-
connected 4,700-ohm resistors which
have a total nominal value of 15,000
ohms. A pulse is taken off between the
first and second resistor and applied
to the phase detector in the a.f.c. cir-
cuit. A change in value of any of these
components will usually cause the sync
circuit to fail. The three resistors
should be replaced.

Since carbon resistors are usually
affected by high temperatures, be sure
to wire in the series screen resistors
away from sources of heat.



Capehart-Farnsworth

CX-31

Horizontal sweep will not lock in. De-
fective 6SN7-GT horizontal oscillator-
a.f.c. tube.

Unstable horizontal sync. Changes in
values of components in this circuit
may cause the oscillator to shift fre-
quency, making it harder for the con-
trol circuit to maintain the oscillator
within sync range. Change the 180-uuf
capacitor (connected between pin 4 of
the 6SN7-GT horizontal oscillator
V14 and the horizontal oscillator trans-
former) and the 390-uuf capacitor
(coupling capacitor between the hori-
zontal oscillator transformer and the
6BG6-G horizontal output tube, V15)
to silver mica capacitors of the same
value.

CX-33

Whistle in sound and/or lines in pic-
ture (similar to Barkhausen oscilla-
tion). Additional bypassing may be
needed in the B-minus circuit. Add a
0.1-uf, 200-volt capacitor from the ~90
volt point to chassis ground (near
6BG6-G tube, junction of R291, 220-
ohm cathode resistor and R290, 1-meg-
ohm grid resistor).

Vertical picture jitter. Check C235,
100 uuf, between sync amp and sync
clipper, for leakage.

Intermittent vertical sync buzz. Can
be caused by overmodulation at TV
transmitter. May also be due to in-
sufficient drive at ratiodetector. Check
sound alignment.

Small section of picture shifts hori-

Capehart

zontally. Leaky capacitor, C278, 30
uuf, 6 kv. One side of C278 goes to
pin 3, cathode, 6W4-GT damper
(V220).

Inability to phase picture correctly.
Change C253 from .0047 uf to .001 uf
and R282 from 560,000 ohms to
100,000 ohms. One side of C253 is con-
nected to pin 1, control grid, 6SN7-GT
horizontal oscillator. R282 is con-
nected to C253. Also check the hori-
zontal oscillator tube. C251, 100 uuf
(plate of reactance tube) may be open.

High-voltage circuit arcing or corona.
Check lead dress around 1B3 socket.
Check dress of horizontal output trans-
former leads (T210).

Picture blooming. Connect in series
with the cathode of the CRT (pin 11)
a 100,000-ohm resistor and a 0.1-uf,
200-volt capacitor in parallel.

Blocking on strong signals. Check
setting of a.g.c. control. Remove
present leads from plus terminals of
C242B, connect together and insulate.
C242B, 40 uf, is in the low voltage
power supply. Connect a 5,000-ohm,
7-watt, wire wound resistor between
plus terminal of C243C and C242B.
C243C, 10 uf, is also in the low voltage
power supply. Remove R236 and
R306 from plus 135 volts and connect
to C242B. R236, 27,000 ohms, is con-
nected to the brightness control and
R306, 5,000 ohms, 7-watt, wire wound
resistor, is in the control grid circuit
of the 12AU7 (V212) pre-sync sep.-
a.g.c. det. Adda20-uf, 450-volt capaci-
tor from plus 135 volts to chassis
ground.

Corner-cutting of picture. Reposition
focus coil by loosening 4 self-tapping
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screws which hold focus coil in bracket.
Loosen deflection yoke mounting
bracket and push yoke as far forward
as possible. Adjust ion trap magnet
within range of maximum brilliance to
eliminate corner cutting.

Unable to properly align sound takeoff
transformer (T204). Possible that due
to material variation the tuning range
has drifted. If so, connect a 5-uuf
capacitor between terminals 3 and 4

of T204.

Improper focus. Check adjustment of
focus control and position of focus coil.
Check resistance of focus coil (should
be 470 ohms). Connect a 2,200-ohm,
2-watt resistor in parallel with R297
and R296B. R296B, 680 ohms, 5 watts,
wire wound, is connected to the center
arm of the focus control. R297, 4,500
ohms, is also connected to the focus
control.

Snow in moderate signal areas. Check
value of R252, R250, and R248. Must
be within 5 % tolerance. Replace R252
with a 2.2-meg resistor. If snow is still
excessive use a 2.0-meg resistor. R248,
24,000 ohms, is connected (through
R203, 15,000 ohms) to pin 1, control
grid of the 6AG5 (V201) first picture
if. R252, 2.4 megohms and R250,
120,000 ohms are both connected to
diode plates, pin 5 and pin 6, of the
6AV6 (V209) first audio amplifier and
a.g.c. clamp.

Vertical instability. R269, 38,000
ohms, temp. compensated, changed
value. R256, 3.9 megohms, decreased
in value. R269 is connected to one side
of the vertical hold control. R256 is
connected to'pin 1, control grid of the

6SN7-GT sync clipper (V214A).
30

Intermittent horizontal sync. C247
partially shorted. C247, 100 uuf, is
connected to terminal E on T209,
horizontal a.f.c. transformer.

Premature failure of 6BG6-G tubes.
Intermittent decrease in horizontal
scan. Change the value of the 6BG6-G
cathode resistor to 220 ohms, 4 watts.
This can be done by adding a 110-ohm,
2-watt resistor in series (or two 220-
ohm, 1-watt resistors in parallel) with
the present cathode resistor (R291 and
292 in parallel). Change the 6BG6-G
screen grid resistor to a total of 12,000
ohms, 2 watts. These changes make the
6BG6-G bias less dependent on hori-
zontal drive. Horizontal oscillator tube
6SN7-GT may be removed from its
socket and the 6BG6-G cathode cur-
rent will rise only slightly.

Ringing effect. Jagged picture edges.
Correct this condition by adding a
10,000-ohm resistor in series with the
56-uuf capacitor connected across one-
half of the horizontal winding of the
deflection yoke. The addition of the
resistor will decrease the width of the
picture by approximately 1 inch; how-
ever, sufficient width will still be
available.

The 10,000-ohm resistor can have a
3-watt rating. In soldering to the
56-uuf capacitor be careful that no
short results from this change. If in
doubt, place a length of sleeving over
the resistor (or cover with tape) so that
the resistor ends are not exposed. The
other half of the winding need not be
touched.

GV-260

Insufficient width. Complaints of in-
sufficient width can be handled simply



by connecting three .001-uf, 600-volt
capacitors in series across the 1,500-

—>T0 TERM 2 ON DEFL SOCKET

ADD (3).001/7600v

HORIZ SYNC

T0 TERM 1 ON
OEFL SOCKET

Fig. 12, Circuit change to boost width.

ohm, 20-watt resistor connected to the
grid of the 6L6 horizontal oscillator
tube, as illustrated. This change in-
creases the width enough to spread both
sides beyond the edges of the mask.

461P, 501P, 502P, 504P

No high voltage, no horizontal deflec-
tion. Open h.v. winding on horizontal
output transformer (terminals 2 and 3).

Fig. 13. Circuit check for no high voliage.

Defective 1B3-GT (check by substitu-
tion; tube may check good, yetzbe
gassy). Open 1B3-GT filament circuit.
Shorted capacitors C209 or C207.
Open resistors R214 or R215. (See
illustration, Fig. 13, shown above.)

Vertical jitter. Excessive contrast set-
ting. Noise in vertical sync circuit.

Capehart

Cold-soldered connections in vertical
oscillator circuit.

Picture smear. Insufficient bias on
video amplifiers, resulting in grid cur-
rent on video signal. Defective cou-

1.2MEGTR67

Fig. 14. Check this circuit for smear.

pling or grid-load resistor. Check R13,
Ré67, R66, R31; C8, C9, Cl0, Cl1,
C54C. (See illustration above.)

Vertical nonlinearity. Incorrect adjust-
ment of vertical linearity control. De-
fective 6K6-GT vertical output. De-
fective vertical output transformer.
Defective resistor R88; capacitors C16,

Fig. 15. Checks for vertical nonlinearity.
C53B, or C52C.

above.)

Horizontal nonlinearity. Incorrect ad-
justment of horizontal linearity control.

)

(See illustration



Craftsmen

2. Cl19, cathode bypass capacitor
across the cathode resistor for the
6BQ6-GT horizontal output tube, may
have changed value or become shorted.
C19 should be 10 uf, 50 v.

3. R12 and R14 should be checked
and measure within 5% of each other.
These resistors are 1,500 ohms, 3 watt.
R14 is connected to the cathode, pin 3,
and R12 is connected to the plate, pin
1, of the 12AU7 sync separator.

4, Check R16 and R17 to see that
they are within 5% of each other. R16
and R17 are each 100,000 ohms and are
connected to C7 and C8.

The resistors specified in paragraphs
3 and 4 should be within 10% of their
resistance values. Also check the
6BQ6-GT and the 6W4-GT by sub-

stitution. %

Vertical roll. If picture rolls vertically,
and the hold control has reached the
end of its range, check the 6SN7-GTA
vertical oscillator tube by substitution.
If this does not correct the condition,
it is probably due to a defective ver-
tical blocking oscillator transformer.
Replace with a new part (part No.
19S601). A temporary remedy that
will put the set back in service can be
made by changing the value of R4S,
1.5 megohms, by either adding or sub-
tracting resistance. R48 is connected
to the vertical hold control. Note:
this is a temporary remedy and should
only be used as such.

Dim picture; picture shrinks in size;
oscillation of upper part of picture
(hula effect); distorted sound; nause-
ating odor. Faulty selenium rectifiers.
Replace as a set. Available as an as-
sembly (part No. 25A051) consisting
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of four selenium rectifiers and their
mounting bracket. When replacing
selenium rectifiers, check for shorts and
high current drain in the power supply.

Low B plus. Low B plus in the 130-
volt section of the power supply is
generally due to a shorted 6AU6 tube
in the keyed a.g.c. circuit. Check by
substitution.

Horizontal oscillator interference. In-
terference generated by the horizontal
oscillator system and broadcast through
the power line can be eliminated by
connecting a .01-uf, 600-volt capacitor
to each side of the power line. Dis-
connect the socket in the high-voltage
cage and ground the other side of these
capacitors to the grounding ring on the
6BQ6-GT horizontal output tube

socket.

Neck shadow; picture cannot be
centered on the face of the tube.
Check the picture tube by substitution
if possible. If this is not feasible, extend
the high-voltage lead with a piece of
well-insulated wire and rotate the pic-
ture tube 180 degrees. If neck shadow
and picture placement are on the same
side of the tube, it indicates that the
picture tube gun is parallel with the
face of the tube. Remove the picture
tube and check the alignment of the
yoke with the focus coil. If they are
not in perfect alignment, loosen the
bolts that hold the focalizer in place
and shift it around until perfect align-
ment is obtained. Observe the action
of the focalizer shunt ring and see if
there are any burrs or binding which
would prevent the adjustment from
going through its complete range. Re-
place the picture tube, making sure



by connecting three .001-uf, 600-volt
capacitors in series across the 1,500-

—>T0 TERM 2 ON DEFL SOCKET

ADD (3),001/600V
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Fig. 12. Circuit change to boost widthk.

ohm, 20-watt resistor connected to the
grid of the 6L6 horizontal oscillator
tube, as illustrated. This change in-
creases the width enough to spread both
sides beyond the edges of the mask.

461P, 501P, 502P, 504P

No high voltage, no horizontal deflec-
tion. Open h.v. winding on horizontal
output transformer (terminals 2 and 3).

Fig. 13, Circuit check for no high voltage.

Defective 1B3-GT (check by substitu-
tion; tube may check good, yetibe
gassy). Open 1B3-GT filament circuit.
Shorted capacitors C209 or C207.
Open resistors R214 or R215. (See
illustration, Fig. 13, shown above.)

Vertical jitter. Excessive contrast set-
ting. Noise in vertical sync circuit.

Capehart
Cold-soldered connections in vertical
oscillator circuit.
Picture smear. Insufficient bias on
video amplifiers, resulting in grid cur-
rent on video signal. Defective cou-

Fig. 14. Check this circuit for smear.

pling or grid-load resistor. Check R13,
R67, R66, R31; C8, C9, Cl0, Cll,
C54C. (See illustration above.)

Vertical nonlinearity. Incorrect adjust-
ment of vertical linearity control. De-
fective 6K6-GT vertical output. De-
fective vertical output transformer.
Defective resistor R88; capacitors Cl16,

Fig. 15, Checks for vertical nonlinearity.
C53B, or C52C.

above.)

Horizontal nonlinearity. Incorrect ad-
justment of horizontal linearity control.
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(See illustration




Capehart

Defective 6BG6-G horizontal output,
5V4-G damper, or 6AS7-G reaction
scanner. Defective horizontal output
transformer. Defective resistor R201,
R219, R220, R223, or R224; capacitors
C201, C211, or C212.

Picture out of phase horizontally. In-
correct adjustment of horizontal sync

Fig. 16. Analysis for wrong phase picture.

discriminator phase control. Reversal
of leads D and F on sync discriminator
transformer. Defective resistor R97 or
R64. (See illustration above.)

Raster nonsymmetrical. Improper ad-
justment of focus coil. Defective de-
flection coils.

610P, 651P, 661P

Horizontal nonlinearity. Change in
resistance, capacitance, or inductance
values in grid circuit of beam relaxer;
check valuesagainst schematic. Shorted
turns in horizontal deflection coils or
transformer.

Stretching at top of picture (wide spac-
ing of several lines). Open .05-uf cou-
pling capacitor or open 5,600-ohm resis-
tor in vertical oscillator. Open cathode
bypass capacitor in vertical amplifier.
Defective vertical output transformer.

Black bars on left side of picture. De-
fective 6L.6 horizontal oscillator, caus-
ing spurious oscillation.
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Poor horizontal sync (lines similar to
auto ignition interference). High-
voltage corona affecting sync. Check
spacing of 1B3-GT tube socket lugs.
Re-dress wiring away from h.v. bleeder
circuit.

Horizontal sync drifts. Defective
6SN7-GT or 6K6 on sync chassis. De-

fect in horizontal a.f.c. circuit.

Picture size changes when vertical cen-
tering control is adjusted (umpy
movement of center of picture only).
Defective centering capacitor across
vertical centering potentiometer.
White bar at bottom of picture. Over-
loading of vertical amplifier. Defective
vertical amplifier tube.

Portions of picture tear out. Excessive
contrast setting. Excessive signal at an-
tenna. Strong outside interference.
Defective 6L6 horizontal oscillator.
Audio leaking through to picture-tube
grid (check i.f. sound trap).

No focus (picture size changes when
focus control is adjusted). Open focus
coil. Poor solder joint or connection at
coil or plug socket.

No picture, focus and width controls
run hot. Breakdown of filter capacitor
or other h.v. components (or wiring),
causing B-plus short to ground. Arc-
over in 6L6 socket. Use ceramic socket
for replacement. Re-dress wiring
around socket.

No picture or sound, oscillation in sys-
tem. Poor or improper grounding in
shieldsand r.f. subassembly, or in under-
chassis i.f. shields. These shields must
be well grounded with every nut
screwed down tight az only the points
provided. Touching the shield to an-
other ground point can cause oscillation.



651P

Microphonic howl. Defective 6]6
mixer, 6J6 oscillator, 6J6 r.f., or one of
the 6AC7 i.f. amplifiers. If a 6AC7 is
causing trouble, try a lead damping
weight on top of tube. This applies to
receivers using tubes such as 12AT7,
etc.

Try replacing the above-named tubes
one at a time. Tapping the tubes
gently with the rubber end of a pencil
sometimes helps determine which of
the tubes is the culprit. Note that re-
placement of the 6]6 oscillator (if found
to be microphonic) may mean that the
oscillator section in the front end will
have to be realigned. If you wish to
avoid this, try a number of different
6]6's until you find one that will not
be microphonic and will also not re-
quire realignment.

Also check the number 1 pin of the
6AC?7 i.f. amplifier tubes to make sure
that it is connected to ground. Make
a bare spot on the 6AC7’s by scraping
the paint at the top and run a tem-
porary wire from the bare spot to the
chassis. If the signal strength increases,
either the number 1 pin is not grounded
or the internal shield of the tube is not
connected to the number 1 pin.

Microphonic howl can be caused by
speaker vibration. To test if speaker
is the cause, remove speaker, but keep
it connected to the audio output by
long extension leads. If test shows
microphonics are due to speaker, shock
mount speaker by inserting rubber
washers (not fiber) between speaker
rim and cabinet. Do not mount speaker
on chassis.

Make sure tubes sit firmly and
properly in sockets.

Craftsmen
Craftsmen

RC-100-A models

Horizontal drift. To eliminate hori-
zontal drift, change the following
capacitors:

1. Replace C67 with a 470-uuf
ceramic capacitor having a negative
5250 parts per million shift (part No.
18X619). One side of C67 is con-
nected to the cathode, pin 7, 6AH6,
horizontal automatic phase control
tube.

2. C68 isa paper capacitor and should
be replaced with a mica (or a good
grade plastic capacitor if mica is not
available). C68 is .015 uf for earlier
models, .01 uf for later RC-100-A
models, and is shunted across C67.

3. Replace C76 with a Mallory type
WP510. If not available, a 300-uf,
15-volt tubular can be substituted.
One side of C76 is grounded, the other
side connecting to pin 2, suppressor
grid of the 6AHG6.

4. After changing these capacitors,
run the set for ten to twenty hours to
stabilize it.

RC-101, RC-200, and RC~201 models

Poor picture linearity. Compression on
the right-hand side of the picture is
generally due to a fault in one of the
following components:

1.C7 or C8, open or changed in
value. C7 and C8 are 1000-uuf, 500-
volt mica capacitors and are in the
horizontal sync discriminator circuit.
C7 is connected to the plate, pin 7 of
the 6AL5 sync discriminator and C8 is
connected to the cathode, pin 5, of this
tube.
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Craftsmen

2. Cl19, cathode bypass capacitor
across the cathode resistor for the
6BQ6-GT horizontal output tube, may
have changed value or become shorted.
C19 should be 10 uf, 50 v.

3. R12 and R14 should be checked
and measure within 5% of each other.
These resistors are 1,500 ohms, % watt.
R14 is connected to the cathode, pin 3,
and R12 is connected to the plate, pin
1, of the 12AU7 sync separator.

4, Check R16 and R17 to see that
they are within 5 % of each other. R16
and R17 are each 100,000 ohms and are
connected to C7 and C8.

The resistors specified in paragraphs
3 and 4 should be within 10 % of their
resistance values. Also check the
6BQ6-GT and the 6W4-GT by sub-

stitution. 4%

Vertical roll. If picture rolls vertically,
and the hold control has reached the
end of its range, check the 6SN7-GTA
vertical oscillator tube by substitution.
If this does not correct the condition,
it is probably due to a defective ver-
tical blocking oscillator transformer.
Replace with a new part (part No.
19S601). A temporary remedy that
will put the set back in service can be
made by changing the value of R48,
1.5 megohms, by either adding or sub-
tracting resistance. R48 is connected
to the vertical hold control. Note:
this is a temporary remedy and should
only be used as such.

Dim picture; picture shrinks in size;
oscillation of upper part of picture
(hula effect); distorted sound; nause-
ating odor. Faulty selenium rectifiers.
Replace as a set. Available as an as-

sembly (part No. 25A051) consisting
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of four selenium rectifiers and their
mounting bracket. When replacing
selenium rectifiers, check for shorts and
high current drain in the power supply.

Low B plus. Low B plus in the 130-
volt section of the power supply is
generally due to a shorted 6AU6 tube
in the keyed a.g.c. circuit. Check by
substitution.

Horizontal oscillator interference. In-
terference generated by the horizontal
oscillator system and broadcast through
the power line can be eliminated by
connecting a .01-uf, 600-volt capacitor
to each side of the power line. Dis-
connect the socket in the high-voltage
cage and ground the other side of these
capacitors to the grounding ring on the
6BQ6-GT horizontal output tube

socket.

Neck shadow; picture cannot be
centered on the face of the tube.
Check the picture tube by substitution
if possible. If this is not feasible, extend
the high-voltage lead with a piece of
well-insulated wire and rotate the pic-
ture tube 180 degrees. If neck shadow
and picture placement are on the same
side of the tube, it indicates that the
picture tube gun is parallel with the
face of the tube. Remove the picture
tube and check the alignment of the
yoke with the focus coil. If they are
not in perfect alignment, loosen the
bolts that hold the focalizer in place
and shift it around until perfect align-
ment is obtained. Observe the action
of the focalizer shunt ring and see if
there are any burrs or binding which
would prevent the adjustment from
going through its complete range. Re-
place the picture tube, making sure



that the deflection coil is pushed as far
forward as is possible against the neck
of the tube. When replacing the ion
trap, try the magnet over both flags of
the tube. Use the placement that gives
the least neck shadow.

If these remedies do not cure the
trouble, replace the deflection yoke
with part No. 5X813C.* This is a
shorter yoke with a cosine winding dis-
tribution and will make it easier to
eliminate neck shadow. After replacing
the yoke, adjust the horizontal size and
linearity controls.

Hum. Observe if hum level is the same
for all stations being received. If the
hum level is the same on all stations and
persists after the volume control is
turned down to a minimum setting, it
is generally in the audio cable that runs
down to the volume control. Remedy
by grounding the shield of the audio
cable at a ground near the volume
control.

If the hum is only on certain stations,
connect a 53,000-uuf ceramic or mica
capacitor across the antenna terminals.
If this reduces the hum, it is safe to
assume that the hum is being generated
in the tu