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TELEVISION

SERVICE MANUAL

Model 22A21 or 22AX2I |

Table Models 22A21-22AX21
Console Model 22AX22

I. SPECIFICATIONS }

£

A ‘ o 3
"‘?:»‘_ The Model 22&211kr 22AX21) Television Receiver
is a 22-tube, A@-'?p?a‘fed, direct-viewing, 7-inch table
model. The receiver is complete in one unit and is oper-
ated by the use of seven front-panel controls. Features
of the receiver include: full continuous coverage of the
thirteen. felevision channels; FM sounc%; stem; and
reduceihiard high voltage supplying 5000 volts to the
second anode of the picture tube. © . R
i The Model 22AX22 Receiver s a 10-inch ¢onsole
| model which uses a chassis electrically identical with
that of the 7-inch set.
S
- TELEVISION FREQUENCY RANGES ; 1
o (All figures represent megacycles)
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Sensitivity at the Antenna Tube Complement
l Video — 100 microvolts (400 with full contrast). :
L Audio — 100 microvolts for 50-milliwatt -output. Function Tube Schematic Sym.
; Power-Supply Rating - g & 3 ;
" 110 volts AC, 60 cycles, 180 watts. ;::.;né.':f‘::r:ﬁ" :gllgg - 2\\
- . -f Oscillat 6C4 3
Audan;cwer do"'“"" Rating | ist Video I-F Amplitier 6AMS 4
isforted — 1.5 watts. 2nd Video I-F Amplifier 6AH6 5
Maximum — 4 watts. . zijeo Dahcl:for 6Ab5 ; 3
Antenna Impedance Requirements ) ideo. Amplifier oAUS 12
Video Output 6K6-GT/G 13
; Balanced 300-ohm. . Ist Audio I-F Amplifier  6BA 7
Speaker . e ‘ir::i .Augio I-F Amplifier :itg 8
3 Type — Electrodynamic. R A W . A Shacior A 3
|\ Size—&uinch (22A21 or 22AX21); B-inch (22AX22) e pros R L
~ Voice Coil Impedance (400 cycles) - 3.2 ohms. Sync. Amplifier-Limiter  65L7-GT/G 15
Pleture:Size o Horz. Multivibrator 65N7-GT /G 16
i Horz. Output 65N7-GT /G . 17
. 515 x 4l/y inches (22A21 or 22AX21). Vert. Multivibrator 6SN7-GT/G 20
8l x 6l/y inches (22AX22). . | Vert. Output 6SN7-GT /G 21
Di - High-Voltage Oscillator 6V6-GT/G 18
imensions > High-Voltage Rectifier  IB3GT/80I16 19
Cabinet (Table Mode3—14|/z x 217x 16 inches. Low-Voltage Rectifier 5U4 14

. Cabinet (Console Model)— 38 x 26 x 21 inches.
. Chassis (Either Model)—121/; x 19V/4 x 15!/, inches.
\
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7JP4 (22A21,22AX21) 22
10HP4 (22AX22)




Ii. OPERATION OF THE RECEIVER

FUNCTIONS OF THE CONTROLS

All the controls normally used in tuning in a pro-
gram — both picture and sound — are located on the
front of the receiver. On the rear of the set are several
controls which are preset at the factory and may need
slight re-adjustment at the time of installation. After
installation they should not be adjusted further, unless
required by replacement or aging of tubes, variations
in power-line voltage, or other external conditions. The
function of each of the controlss described below.

On Front of Set

Volume—Adjusts sound volume.

Contrast—Varies contrast between light and dark por-
tions of pictures.

Tuning—Tunes set to desired channel (station) as in-
dicated on dial.

Low-High Bandswitch—Permits tuning on either the
low television band (channels 1 through 6) or high tele-
vision band (channels 7 through 13).

Hold-A dual control. Vertical hold control (knob closer
to panel) stops picture from moving up or down. Hori-
zontal hold control stops picture from moving left or
right.

Off-Brilliance—Turns set on or off and adjusts bril-
liance of picture.

On Rear of Set

Vert. Size—Changes size of picture vertically. Does
not affect horizontal size.

Horz. Size—Changes size of picture horizontally. Does
not affect vertical size.

Focus—Focuses picture on face of picture tube.
Vert. Cent.—Moves entire picture vertically.
Horz. Cent.—Moves entire picture horizontally.
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TUNING PROCEDURE

Turn the BRILLIANCE control slightly clockwise to
turn the set on. Allow one minute for the s=t o
warm up.

If the set was simply turned off and no other com-
trols had been disturbed from previous operation
merely set the volume to the desired level and re-
adjust the tuning slightly for best sound quality.

If a different station is desired, or if the control
settings have been changed, use the following pro-
cedure:

Turn the CONTRAST control fully counter-clockwise: 3

Rotate the TUNING conirol until the desired chan-
nel is indicated on the dizl. The bandswitch: should
be on LOW for channels 1 #hrough 6 and on HIGH
for channels 7 through 13. )

As the desired position on the dial is approached,
sound will be heard in the speaker. Read the note
below; then odjust the TUNING control for best
sound qualify and the VOLUME control for the de-
sired sound level.

NOTE

For any particular channel, the sound can be
heard at three separate buf closely odjocent
positions on the dial. The center position is
the correct one; here the sound is loudest
and of the best quality.

Under normal operation, the video modu-
lation of the picture carrier will be&heard
as the indicator moves over a parficular
portion of the dial to the left of the chan-
nel being tuned in.

Turn the BRILLIANCE control to the extreme clock-
wise position and then turn it slowly counter-clock-
wise until the picture tube just becomes dark.

Turn the CONTRAST control clockwise unfil the
desired contrast between blacks and whites is ob-
tained. If necessary make a fine re-adjusiment of
the BRILLIANCE control.

Figure 1. Front Controls (22A21 or 22AX21)
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Figure 2. Rear Controls

Figure 3. Front Controls (22AX22)
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8. Adjust the FOCUS control (on rear of set) until the
picture is as sharp as possible.

IMPORTANT!!

It is possible, by slightly mis-tuning the sound, to get
a brighter picture on the face of the picture tube. How-
ever, this brighter picture contains less detail and is of
generally poorer quality. Therefore be sure that the
television program is tuned in by sound only. The draw-
ing (right) illustrates the reason for this effect.

Channel Picture

/ Carrier

-~ Improperly Tuned.

( Mox. Brillionce,

‘\ Poor Definition.
\

Properly Tuned.
Best Definition,
Less-Than-Mox.
Brilliance.

Distance "A" Determines Picture Quality and Definition

—

TEST PATTERN

A test pattern of the type illustrated here is usually
broadcast for about 15 minutes before a program com-
mences. This is offered as a convenience to you so that
the receiver may be properly tuned in for reception
of the entire program. When the picture is correctly
adjusted, the circles are round, the lines are straight,

CORRECTLY ADJUSTED — Pattern is TOO LIGHT — Repeat steps 6 and 7 TOO DARK — Repeat steps 6 and 7

clear, steady. Proper confrast be-
tween black, white and various
shades of gray.

of tuning procedure.

e

TOO SMALL HORIZONTALLY AND

YERTICALLY — Adjust both HORZ.

SIZE and VERT. SIZE controls on
rear of set.

TOO LARGE HORIZONTALLY AND

YERTICALLY— Adjust both HORZ.

SIZE and VERT. SIZE controls on
rear of set.

MULTIPLE IMAGES (Ghosts)—Due to

signals reflected from tall buildings,

mountains, efc.

minimized by proper orientation of
the antenna.

ances in vicinity.

IGNITION INTERFERENCE—Caused
by automobile ignition systems or
Condition can be by electrical motor-driven appli-

and the various shades of gray are easily discernible.

The following drawings represent, as well as can be
illustrated, the picture effects which may occur during
tuning. Underneath each picture is the correction to be
made, if one is available.

VERTICAL MOVEMENT (fast) UP OR
DOWN — Adjust vertical hold con-

of tuning procedure.
trol on front of set.

OFF CENTER HORIZONTALLY - OFF CENTER VERTICALLY — Adjust
Adjust HORZ, CE’NT.’confroI on rear VERT. CENT. control on rear of set.
of set.

INTERFERENCE — Due

R-F INTERFERENCE—Caused by high- DIATHERMY
powered radio transmitting equip- to certain electrically operated medi-

ment in vicinity, cal equipment. This herring-bone pat-
tern may move vertically or may

remain stationary as shown.

(For other effects see Trouble-Shooting Chart, pages 5, 6, 7).

”



ITl. TELEVISION ANTENNAS

.

Because the antenna is such an important factor in
the proper operation of a television receiver, it is
thought that a brief general discussion of television an-
tennas might properly be included here.

HEIGHT

The characteristics of transmission at the high fre-
quencies assigned to television differ considerably from
those encountered at the lower frequencies. The most
important difference is that the_straight-line travel of
television signals, called line-of#ight propagation, does
not follow the curvature of the earth as do broadcast
signals. Television transmission can thus be intercepted
by a hill or other obstruction, preventing reception by a
receiving antenna located behind the obstruction. For
this reason it is necessary that the antenna be located
high enough to clear intervening obstructions.

GHOSTS

Another peculiarity of television transmission is that
re-radiations from conducting structures act as secon-
dary transmissions and may arrive at the receiving an-
tenna at different times, thus repeating video modula-
tion already broadcast. These repetitions appear as
"ghosts" or multiple images offset slightly to the right
of the true image on the face of the picture tube. When
ghosts are caused by reflections from directions other
than an angle close to the source of transmission, it is
possible to minimize the condition by proper orienta-
tion of the receiving antenna.

LEAD-IN

The antenna is connected to the receiver through a
transmission line having a characteristic impedance
equal to the impedance of the antenna and to the input
impedance of the receiver. Improper termination match-
ing of a transmission line will cause reflections of
energy to travel back and forth, causing ghosts if the
line is long enough. However, even a short length of mis-
matched transmission line will cause poor definition of
the picture and increase energy-transfer losses.

The 300-ohm transmission line used with this receiver
is balanced to ground and should be kept as far as pos-
sible away from metal objects, including the mast of the
antenna structure itself. Also, to reduce the amount of
noise pick-up, the lead-in should have the shortest pos-
sible horizontal runs and should be twisted about one
turn per foot. While the attenuation in this transmission
line is fairly low (about 1 db per 100 feet at 90 mega-
cycles), it is recommended that the line be kept as short
as possible, with the excess cut off.

On the Model 22A21 or 22AX21 receiver, the an-
tenna plug-in socket is located at the rear of the chassis
on the picture-tube support bracket. The antenna socket
on the console model (22AX22) is fastened to the in-
side of the cabinet wall below the chassis support shelf.

Lengths of Folded Dipole Antennas (Air
Dielectric) Required at Various Frequencies

Frequency Folded Dipole
Channel (me) Total Length (ft.)

Low Band

1 44.50 9.00

2 54.60 7.38

3 60-66 - 6.75

4 66-72 6.12

5 76-82 5.31

6 82-88 495
High Band

7 174-180 2.40

8 180-186 2.30

9 186-192 2.23

10 192-198 2.16

1 198-204 2.09

12 204-210 2.03

13 210-216 2.00

Model 300
Allwave Television-FM Antenna

® Full coverage of both television o
bands and the permanent FM band. P

e Maximum reduction of noise.
* Low standing-wave ratio.
Ease of installation. Can be erec-

For top-quality performance of this television receiver,
or of any other receiver with the standard 300-ohm input,
we recommend the

MODEL 300 ALLWAVE TELEVISION-FM ANTENNA

The advanced design of this outstand-
ing antenna gives you: wall.

ted on flat roof, slanting roof, or

Completely weatherproof metal
construction.

Mounting hardware, 65 feet of
300-ohm twin-lead transmission
line, and installation instructions
included.

Available at all Belmont dealers

.

i)



IV. TROUBLE-SHOOTING CHMART

e

Symptom Procedure Reference
No picture a. Check for defective tubes 5, 6, 12, 13. " ase Fige 17
Sound normal b. Check resistances and voltages at tubes 5,6,12,13.| b. Fig. 18
c. Check coupling capacitor Cé5. c.” Eig..12
Reshet wprynal d. Check tubes 12, 13. Connect audio gcnerator d. Figs. 12,17
across the contrast control. A pattern should
appear on the picture tube.
e. Use a sweep generator to check the video de- e. Fig. 8
tector and video i-f amplifiers.
No raster a. Check output of high-voltage supply (approx- a. Fig. 10
Sound normal imately 5000 volts is normal).
b. Check voltage between grid and cathode of b. Fig. 12
picture tube. Should be only 45 volts with bril-
liance control fully clockwise.
c. Check picture tube. ¢y =Rar. 182p 415
d. Check resistances and voltages at picture-tube d. Fig. 18
socket.
No picture a. Check antenna and lead-in. a. Sec. lll, p. 4
No sound b. Check for defective tubes 1, 2, 3, 4. b. FRigzlZ
Raster normal c. Check band switch. c. Par’3 ip. 9)
and Figs. 5, 7
d. Check oscillator circuit. d. 4+ (Fig-Vl
e. Check resistances and voltages of tuner and 1st e. Fig. 18
video i-f tubes. ™
f. Check alignment. f. Pages 18, 19
No sound a. Check for defective tubes 7, 8, 9, 10, 11. a, tFig. 17
Picture normal b. Connect audio generator across resistor R25, b. Fig. 9
with gain control fully clockwise, and check tor
sound from speaker..
c. Check resistances and voltages at sockets ot c. Fig. 18
tubes 7, 8, 9, 10, 11. 2
d. Check alignment of audio i-f stage. d. Pages 17, 18
a. Check for defective tube 15. a. Fig. 17
b. Check wave shapes at tubes 6, 12, 15, 16. b. Figs.:8, 13, 15
Check resistances and voltages at sockets of Fig. 18
tubes 6, 12, 15, 16.
No vertical sync. . i
a. Check wave shapes at pin 1 of tube 20. a. Fig. 14
Picture normal : £
b. Check frequency of vertical multivibrator. b. Par. 11, p. 14
Check resistors R83 and R84 and c..pacitors Fig. 14
C88 and C91.
1
a. Check wave shape at pin 1 of tube 16. a. Fig. 15
b. Check frequency of horizontal multivibrator. b. Par. 12, p. 14

Check resistor R67 and capacitor C73.

Fig. 15
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Symptom Procedure Reference
No vertical sweep Check for defective tubes 20 and 21. a. Fig. 17
Check wave shapes at tubes 20 and 21. If OK, b. Fig. 14
check coupling capacitors C94, C96, C97, C99.
Check socket voltages and resistances of pic- c. Fig. 18
ture tube and tubes 20 and 21.
No horizontal sweep Check for defective tubes 16 and 17. a. Fig. 17
: Check wave shapes at tubes 16 and 17. If OK, Lo
| check coupling capacitors C75; C78, C80, C82.
Check socket voltages and resistances of pic- c. Fig. 18
ture tube and tubes 16 and 17.
Bl.lnclling at side of Check socket voltages and resistances of multi- a. Fig. 18
picture vibrator and output tubes 16 and 17.
Check coupling capacitors C75, C78, C80, b. Fig. 15
CB82 for value and leakage.
Bunching at .'l'op ) Check socket voltages and resistances of multi- a. Fig. 18
bottom °,f picture vibrator and output tubes 20 and 21.
Check coupling capacitors C94, C96, C97, b. Fig. 14
C99 for value and leakage.
Audio in picture Check value of capacitors C40-B, C44-C. a. Fig. 17
Check alignment. b. Pages 17,18
I’ic‘l;ure :ann:: be" Check for leak in capacitors C96 and C99. al Fig. 14
sl Check resistance and voltage range of vertical b. Figs. 10, 18
centering control.
Check resistors R102 and R105. c. Fig. 14
De-magnetize the picture-tube shield. (Models d. Par. 15, p. 15
22A21 and 22AX21 only).
Picf:lre :u:no.'l' b: it Check for leak in capacitors C78 and C82. a. Fig. 15
ot | Check resistance and voltage range of horizon- b. Figs. 10, 18
tal centering control. »
Check resistors R102 and R105. c. Fig. 15
De-magnetize the picture-tube shield. (Models d. Par. 15, p. 15

22A21 and 22AX21 only).




Sympiom Procedure Reference
Is'::::ﬁc::: vertical a. Check to see that high voltage is not too high. a. Par. 8, p.12
e b. Check for defective tubes 20 and 21. b. Fig. 17

c. Check capacitors C94, C96, C97, C99. c. Fig. 14
d. Check socket resistances and voltages of tubes d. Fig. 18
20 and 21.
e. Check value of capacitors C92 and C93. e. Fig. 14
:::::ﬂc;;:’ heizonten a. Check to see that high voltage is not too high. S Par. 8,'p. 12
P b. Check for defective tubes 16 and 17. b, Fig. 17
c. Check capacitors C75, C80, C78, C82. c. 4 Fige 15
d. Check socket resistances and voltages of tubes d. Fig. 18
16 and 17.
e. Check value of capacitors C74 and C76. e. Fig. 15
"!""""Y to focus a. Check resistances of high-voltage divider. a. Figs. 10, 18
picture b. Check B} voltage (300 volts). b. Fig. 18
Poor picture detail a. Check antenna and lead-in. a. Page 4
b. Check for defective converter tube 2. b.: ‘Fig. /17
c. Check alignment of i-f and r-f circuits. c. Pages 17,18,19
d. Check video peaking coils L3, L4, L5. di - Fig, 12
e. Check range of focus control. e. Figs. 10,18
120-cycle hum in a. Check filter capacitors in low-voltage supply. a. Fig. 20
picture b. Check capacitor C36-B. b. Fig. 12
‘c. Check tube 6 for cathode leakage. ci 3Fig 8
D.ark spots on a. Replace tube. atRige 17
picture tube
Streaks in piciure a. Check lead dress in high-voltage supply to pre- a. Fig. 18
vent corona or arcing.
b. Check antenna system to minimize effects of
external electrical disturbances.
c. Check for noisy or gassy tubes. c. Fig. 17
OTHER CONDITIONS
Oscillation in audio or a. Check alignment. a. Pages 17, 18
video i-f system b. Check for defective by-pass capacitors. ke Figs. 8, 9
High voltage below a. Check tube 18. a. Fig. 17
normal b. Replace tube 19 with a tube known to be good. bl Has7
c. Check sweep output coupling capacitors C78, c. Figs. 14, 15
C82, C96, C99 tfor leakage.
d. Check wiring and circuit of high-voltage supply d. Fig. 10
and high-voltage divider network.
No high voltage a. Check tubes 18 and 19. a: Rig. 17
b. Check for short in capacitor C89 or C90. b. Fig. 10
c.. Check circuit of high-voltage supply and leads c. Fig. 10

on high-voltage oscillator coil.




V. DESCRIPTION OF CIRCUITS

All electrical components of this television receiver
are assembled on one main chassis, making for optimum
ease of adjustment and service. The chassis comprises
several complete sub-chassis assemblies, each of which
can be readily removed. (Refer to figures 17 and 19.)

A brief description of the operation of each sub-
chassis assembly and stage is furnished in the following
paragraphs. These descriptions cover both the mechan-
ical and electrical techniques used in this receiver. In
the partial schematics which accompany the descrip-
tions, circled capital letters indicate the points at which
the illustrated wave shapes are taken. Lower case letters
correspond to the letters on the associated coils (also
illustrated). The wave shapes were obtained with a
DuMont type 241 Oscilloscope.

1. BLOCK DIAGRAM

Figure 4 below is a block diagram which will be found
useful in signal tracing and in visualizing the operation
of the receiver as a whole. Wave shapes at critical

points in the circuits are illustrated in the descriptions .

of the circuits themselves.

Numbers in parentheses within the blocks correspond
to the reference symbols of the associated tubes in the
schematic diagram.

2. TUNER ASSEMBLY

The tuner sub-chassis assembly combines the r-f amp-
lifier, converter, and oscillator stages, using slugs to
tune coils continuously through the high and low tele-
vision bands. A ganged switch assembly changes each
stage from the high to the low band. The entire tuner is

rubber-mounted to the main chassis to eliminate micro-
phonics.

To inspect and service the tuner wiring from the top,
it might be necessary to remove picture tube, shield,
and tuner cover.

Complete removal of the tuner chassis from the main
chassis requires the following operations:

1. Remove the picture tube and shield (see figure
17 for Model 22A21 or 22AX21).

Loosen the flexible dial coupling with a No.4
Allen wrench.

Remove the dial scale assembly.

Remove the wiring of the tuner at the main
chassis tie points.

Remove the tuner mounting screws.

Lift the front of the tuner in an arc toward the
back of the set as if it were hinged.

Replacement of coils and other parts in a congested
area of the tuner may require dismantling the tuner. In-
structions for dismantling are as follows:

2;

32
4.

oo

1. Remove the tuner from the chassis.

2. Remove the tubes and tighten the trimmer adjust-
ment screws to prevent breaking.

3. Remove the push-on type grip washer at the back
end of the tuning shaft by inserting a pointed tool
under the grips and lifting off.

4. Take out the four self-tapping screws, holding

the case, and gently separate the case from the
tube panel.

The illustration of the ribbon tuning coils and the
specifications for setting the slugs, shown in figure 5,
will be useful when replacements are necessary.

The tuning shaft should make 12!/, complete re-
volutions from stop to stop. The stops may be re-set by

300 A ANTENNA
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HIGH V. HIGH V.
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L~ ~ HIGH VOLTAGE SUB - GHASSIS -~ - ~
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Figure 4. Block Diagram of Complete
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Notice |
The copper foil on
this coil has norrower .~ @
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must be mounted
as shown.
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CORE _ALIGNMENT
FOR TIOONLY
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f \§ ~3 I & Ilzé for coils

CORE
ALIGNMENT

Measured from X

middle of copper

TI-A,T2-A,
TS, T4,

X =15 for coil TII

C should stop ot D
after 12 % turns

588

Figure 5. Tuner Core Adjustment

first loosening them with a No. 6 Allen wrench, and then
rotating and re-tightening them. The stop adjustments
are indicated by arrows in the illustration.

The procedure used to set the red dial indicator slide
with relation to the rest of the dial assembly is shown
in figure 6.

,,,?,‘Rxm — 3
ﬁc? S ° T
] = 7l ‘
e e =

RED SLIDE TUNING KNOB
TURN COMPLETELY
. COUNTER- CLOCKWISE.
|
F
DIAL SCALES TO BUTT
UP AGAINST STOPS. yoo.)

Figure 6. Dial Alignment

3. R-F Amplifier

The r-f amplifier (see figure 7) makes use of a type
6AK5 tube (1) employing higher-than-normal bias in
order to reduce input loading on the high-band coils.
However, resistor R2 is used to damp low-band coil
T1-A.

The gain of the r-f amplifier is controlled by the AVC
voltage developed by the video detector current.

The antenna is transformer coupled to the input of
the r-f amplifier, and is connected to a balanced coup-

ling coil to provide a substantially constant input im-
pedance of 300 ohms to the antenna throughout each
band. Band switch S1-A and S1-B connects the antenna
to coupling coil T1-B on the low band and to coil T2-B
on the high band.

Varying the inductance of coils by means of slugs
to cover a wide band requires that the shunt capaci-
tance be small with respect to the size of the coil. On
the high band, the shunt capacitance (the inter-elec-
trode capacitance of the tube) is large with respect to
the coil, and in order to increase the size of the coil and
maintain the same effective reactance, a trimmer is con-
nected in series with the coil. The coils employing this
arrangement are T2-A with series trimmer C3, and T3
with series trimmer C6.

4. Converter

The converter (see figure 7) makes use of a type
6AK5 tube (2) biased by both cathode bias (R10 and
C13) and the oscillator voltage appearing on the grid
causing rectification and charging the grid resistor-and-
capacitor combination of R9 and C46.

The output of the r-f amplifier is coupled to the con-
verter through a single tuned plate load & megacycles
wide.

The converter grid is coupled to the oscillator by
means of capacitor C46.

The converter i-f transformer T5 is double-tuned to a
center frequency of 25.25 megacycles and over-coupled
to provide a band width of 3.5 megacycles.
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Resistor R8, connected across coil T4, and resistor
R14, connected across the secondary of coil T5, provide
loading to give a flat response. A twisted pair (X, Y)
connects the secondary of coil T5 to the input of the
1st video i-f amplifier (tube 4) at points X and Y.

3. Oscillator

The oscillater (see figure 7) makes use of a type
6C4 tube (3) connected as a modified Colpitts using
the cathode-to-grid and cathode-to-plate inter-elec-
trode capacities to maintain oscillation.

The slug-tuned low-band coil uses inductance L1 to
adjust band coverage. Increasing the inductance of L1
by pressing the winding closer together will reduce the
effective range of coil T11. Likewise, spreading the
winding of coil L1 will increase the effective range of
coil T11.

Resistors R34 and R36 isolate the oscillator, permit-
ting it to operate as a Colpitts over the full television
bands. Choke coil L2 is needed to isolate further the
oscillator tuned circuits, providing a d-c path to the
plate circuit.

The oscillator is tuned 26.75 megacycles above the
picture carrier. Oscillator trimmers C42 and C44 are

Tuner Section

10

connected in series with the fixed capacitors C41 and
C43 both to limit the range of adjustment and to place
the adjusting screw at a point cool with respect to
ground. However, it is recommended that a well-insul-
ated alignment tool designed for high frequencies be
used for this adjustment. The oscillator is biased by the
feedback voltage appearing on the grid, rectifying and
charging the resistor-capacitor combination of R35 and
C45.

G. VIDEO I-F SUB-CHASSIS

The video sub-chassis assembly combines the first and
second video i-f amplifiers and the video detector
stages, employing double-tuned circuits overcoupled to
have a 3l/-megacycle bandwidth with a 25.25-mega-
cycle center frequency. Resistor R42 and contrast con-
trol R47 damp the secondaries of i-f coils T12 and T13
to provide a flat-topped response curve. A third winding
is provided on i-f coil T12 to absorb the 22l/4-megacycle
sound i-f, and to provide rejection of this frequency and
thus prevent it from entering the second video i-f stage.

The first video i-f amplifier (see figure 8) is con-
nected to the tuner sub-chassis assembly through a
twisted pair, X and Y. The first and second video i-f
amplifiers make use of type 6AH6 tubes (4 and 5) with
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Figure 8. Video I-F Section

the first video i-f tube AVC controlled by the video
carrier appearing at the video detector. Trimmers C49,
C53, C55, and C58 provide adjustment of the i-f coils.

The second video i-f stage feeds one diode of a 6AL5
tube (see figure 8) as a conventional AM detector,
while capacitor C62 couples the other diode to provide
AVC to the r-f and first video i-f amplifiers.

Peaking coil L3 and capacitor Cé3 act to maintain
a flat frequency response (see figure 12).

An electrostatic shield between video i-f coils T12
and T13, grounded at three points, helps prevent inter-
action between the sound and the video.

7. AUDIO I-F SUB-CHASSIS

The audio i-f assembly combines the first and second
audio i-f amplifiers and the audio detector and ampli-
fier, using single-tuned i-f coils peaked at 22.25 mega-
cycles with an FM detector. The first and second audio
i-f amplifiers make use of type 6BAb6 tubes (7 and 8,
figure 9), the tubes being AVC-controlled by voltage
developed in the audio detector. The absorption wind-
ing of coil T12 is connected to coupling capacitor C18
at the grid of the first audio i-f tube through a twisted
pair.

The plate circuit of the first audio i-f amplifier tube
is tuned to resonance at 22.25 megacycles (by capacitor
C22 and adjusted with coil Té)and capacitively coupled
(C28) to the grid of the second audio i-f amplifier.
The plate circuit of the second audio amplifier tube

1

is also tuned to resonance at 22.25 megacycles (by
capacitor C25 and adjusted with coil T7-A.) A pick-up
coil on T7-A provides coupling to the balanced tuned
input (C29 adjusted by T7-B) of the FM audio detector.
Coil T7-B is adjusted to provide a balanced FM res-
ponse curve with AM rejection at 22.25 megacycles.

The audio detector makes use of a type 6AL5 tube
(9) which serves as both the FM detector and AVC tube
for the audio i-f tubes. The audio detector diode cur-
rents develop equal and opposite voltages across resis-
tors R23 (negative) and R22 (positive) with respect
to ground when an unmodulated sound carrier is pre-
sent. The negative voltage is used for AVC with
resistor R24 and capacitor C100 filtering out the audio.
Conversely, when the sound carrier is FM-modulated,
the voltages developed across resistors R23 and R22
change in amplitude and produce an audio voltage
drop across resistor R25.

The output of the detector is coupled to the audio
amplifier through capacitors C33 and C35 and volume
control R26. Capacitors C33 and C35 not only provide
coupling but also prevent DC from creating noise in
the volume control.

The audio amplifier makes use of a type 6AU6 tube
(10) which is also located on the sound i-f chassis. This
tube is connected as a conventional screen-grid type
voltage amplifier with capacitors C34 and C101 acting
both to prevent secondary detection and to set the
audio-frequency response to provide ideal highs and
lows.
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Figure 9. Audio I-F Section

8. HIGH-VOLTAGE SUPPLY

The high voltage supply (see figure 10) combines
the high voltage oscillator, rectifier, and filter on a
separate chassis mounted on the main chassis.

This assembly makes use of a type 6V6-GT/G tube
(18) as a tuned-plate r-f oscillator with two additional
windings on oscillator coil T15 to provide high a-c volt-
age and filament voltage for the type 1B3GT/8016
rectifier tube (19).

A perforated shield reduces radiation of the oscil-
lator coil, eliminating communication interference, and
at the same time guards the coil from undue handling.

All wiring accessible from the top of this sub-chassis
is safe to handle while the set is in operation; however,
a minor r-f burn may be experienced when approaching
the cap of the rectifier tube. The lead from the secon-
dary coil to the cap of tube 19 should be dressed as
far from the tickler winding and shield as possible to
prevent arcing.

Since there is no way to measure the heating effi-
ciency of the filament of the rectifier tube (19) by r-f
means, a visual test comparing the brilliance with that
obtained by the use of a 1.6-volt dry cell battery on a
similar tube must be applied.

Resistor R82 and capacitors C89 and C90 filter the
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Figure 10. High-Voltage Supply
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