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Introduction

This manual of factory data on all popular
1948 television receivers will 1) introduce
you to new television developments, 2) teach
you how to adjust, test,-and repalr all types
of modern television sets, and 3) give you
specific instructlions on alignment and repair
to make you an expert in television work. The
material presented here has been prepared by
engineering staffs of the leading American
television set manufacturers and has been se-
lected to glive a cross-section of useful and
Instructive Information. Some of the sets
listed in this manual under a glven manufac-
turer have also been sold by other firms under
their own name or trade mark. In some cases,
the identical tuner has been used by several
manufacturers In sets that do differ in other
respects.

For fifteen years SUPREME PUBLICATIONS
has served radio servicemen in 1ssuing on-the-
Job type radio manuals at such low prices that
these book-values are the talk and wonder of
all thrifty radio technicisns. This new tele-
vision volume is a worthy addition and also
represents remarkable value.

To the televislon set manufacturers whose
products are described in these pages, we ex-
tend our sincere thanks and appreciation for
thelir fine cooperation that made this manual
possible.

M. N. Beitman

October 1, 1948
Chicago.

Copyright, 1948, by
SUPREME PUBLICATIONS,
Chicago, Ill.

All rights reserved,
including the right
to reproduce or quote
the contents of this
book, or any portion
thereof, In any form.
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SUPREME DIAGRAM MANUALS

D 1948 Be prepared to repair quickly all new 1948

sets. This big single volume contains clearly

VOLUME 8  printed, large schematics, needed alignment

Price $2.00 «data, replacement parts lists, voltage values,

and information on stage gain, location of

trimmers, and dial stringing, for almost all new 1948 sets. A

worthy companion to the seven previous volunwes used b{
over {20 shrewd radio servicemen. Large size: 8%4x 1
in., 192 pages plus index. Manual style binding. $2

Price postpaid, only .

PREVIOUS VOLUMES OF DIAGRAMS

Speed up and simplify all radio repairs. Service radios faster,
better, easier, save money and time, use these most-often-
needed diagram manuals to get ahead. At the low cost (only
$2 for most volumes) you are assured of having In your
shop and on the job, needed diagrams and other essential
‘repair data on 4 out of 5 sets you will ever service. Clearly
printed circuits, parts lists. alignment data, and helpful serv-
ice hints are the facts you need. Each volume has between
192 and 240 pages, large size 814 x 11 inches. Manual style

01947 [J1946 [J1942 []194)
VOLUME 7 VOLUME § “VOLUME 5. VYOLUME 4
$2.00 $2.00 $2.00 $2.00

940 71939 0] 1926-1938
VOLUME 3 VOLUME 2 POPULAR VOLUME 1
$2.00 $2.00 Price $2.30

O New F.M. and TELEVISION Manval

Use this giant manual of factory data for
trouble-shooting, repairing, and alignment of
any recent FM. and TELEVISION set.
Circuit diagrams, explanations, service hints,
tests. Covers every popular make, including
F.M. tuners, AM-FM combinations, and all
types of television receivers.

192 large pages, 85x11” plus index. Sturdy
m | style binding.

Special price, only

Mort - Ofem - Nowded
E. M.

and Tebevision
T Rt

[] Simplified Radio Servicing by e
COMPARISON Method

Repair radios in minutes instead of hours. .
Revolutionary  different COMPARISON
technique permits you to do expert work on
all radio sets. Most repairs can be made
without test equipment or with only a volt-ohmmeter.
Many simple, point-to-point, cross-reference. circuit sug-
gestions locate the faults instantly. Plan copyrighted.
Covers every radio set—new and old models. This new
servicing technique presented in handy manual form, size
8%x11 inches, 72 pages. Over 1,000 practical service hints.

-26 large, trouble-shooting blueprints. Charts for circuit

analysis. 114 tests using a Sc resistor. Developed $1.50
by M. N. Beitman. New 1945 edition. Net Price =

] STEWART-WARNER MANUAL
[0 ARVIN DIAGRAM MANUAL
[ GENERAL-ELECTRIC MANUAL

64 pages of popular circuits. 54x8%4 inches..euu...

50¢
50¢c

50¢

[C] ADVANCED RADIO SERVICING

Use these 30 lectures in giant manual form to leam advanced
meshods, hints, tips, and suggestions. Take advantage of
M. N. Beitman's 19 years of radio experience as presented
in these easy-to-follow, illustrated lectures. Every servicing
topic of im ce, including F.M. and television. $3

30 lectures. large size: 8'4 x 11 Inches, only............. .

0O PRE-WAR RECORD PLAYERS

Just what you need to repair 1uickly thousands of auto-
matic record changers, manual units, pick-ups, wireless
oscillators, recorders, and combinations. Hundreds of
mechanical and electrical diagrams. Instructions for ad-
justments and repairs. Most Popuhr units of all $1.50
makes. 132 large pages. 8%4x1]1 inches . . .

O POST-WAR RECORD CHANGERS

Service expertly all new (1945-1947) record changers. Fol-

low simplified factory instructions to make needed adjust-

ments and repairs. Hundreds of photographs and exrloded

vlevm.a thou.sank dia‘r’;e test hl.ap;: lalervllt::4 instructions for all
r ‘makes. size: x117, pages.

m published. Great value at only

[0 HOW TO MODERNIZE RADIOS

Cash in by improving and modemizing all
radio sets and cabinets. Add S.W., record
changers, improve audio response. Practical
]ol»sgeeets with schematics and photographs
make the work easy. Covers every phase;
written for servicemen.. "
Size 8%4x 11 in. Price, only. ... __ .

O RADIO MATHEMATICS

Introduces and explains arithmetic and ele-
mentary algebra in connection with units,
color code, meter scales, Ohm’s Law, alter-
nating currents, ohmmeter testing, wattage
rating, series and parallel connections,
capacity, inductance, mixed circuits, vac-
uum tubes, curves, the decibel, etc., and has
numerous examples. Plainly written.

32 pages. Size: 5%x814 inches 25¢

[] CYCLOPEDIA OF TELEVISION FACTS

This new television book defines and explains every term
and part used in television transmitting and receiving
equipment. The more important terms are described in
greater detail. Well illustrated. Reprinted in

1945. 48 fact-packed pages; 5/4x814 inches

] RADIO SERVICING COURSE-BOOK

Learn new speed-tricks of radio fault
finding, case historjes of common troub-
les, servicing short-cuts, extra profit
ideas. Many large lessons on the use of
regular test equipment, explanation of
signal tracing, television to the minute,
recording dope. Many active servicemen
used this reduced price radio training
for brush-up and study of new service methods. Re-
printed in 1946 with new information on signal-tracing,
television, visual alignment, P.A., photocells, and every
other fact you must know to be more expert in your
work. Complete, 22 lessons, size 8145x11 inches, 224 pages.
‘With self-testing questions and index. Greatest bar- ‘ 50
gain tn home-study radio traiming. Postpaid, only 2'




SECTIONAL CIRCUIT FUNCTION

A sectional diagram of the five major sections in the
Admiral television receiver circuit is shown in Figure
25. The RF section (Section 1) amplifies the Audio
and Video carriers and converts them to their respec-
tive intermediate frequencies. The audio section (Sec-
tion 2) consists of a conventional IF, FM ratio detector
and audio amplifier circuit. The video section (Sec-
tion 3) consists of a stagger-tuned broadband IF am-
plifier, video detector and video amplifier circuit. The
sweep section (Section 4) contains the horizontal and
vertical sweep generators and the sync circuits. The
power supply section (Section 5) supplies the necessary
voltages for operation of the various tubes and circuits

SPEAKER
AUDIO
SECTION

RF
SECTION %
1

VIDEOQ

POWER
SURPLIES

SWEEP
SECTION

SNSRI — .
-

. Fig. 25. Sectional Block Diagram

Tn the other sections of the receiver. A functional
block diagram indicating the various stages in the first
four sections is shown in Figure 26.
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Admoval Coporation

30A1 CHASSIS

RF SECTION 1 (Figure 77)
RF Amplifier V101 (6J6). An FM interference

trap is connected across the 300-ohms balanced input of
the receiver. This trap consists of L184, L1835, C121
and C122. The trap is adjustable throughout the fre-
quency range from 93 to 109 MC.

A center-tapped choke (L127) and two coupling
condensers (C104 and C106) form a high-pass filter
for the input of the receiver. This is done to improve
the rejection of low-frequency interference signals.

Two 150-ohm resistors (R103 and R104) are used in
the grid return circuit of the push-pull RF amplifier.
They also serve as a load to match the 300-ohm input
circuit in order that standing waves will not appear on
the transmission line. Contrast control bias is supplied
to the common return of these resistors in order to con-
trol the gain of the stage. Neutralization, provided by
condensers C102 and C103, is necessary since a triode
tube is used as an RF amplifier.

The equivalent of a quarter-wave line, made up of
inductances L101 to L126, is used to tune the plate cir-
cuits of the RF amplifier. Switch S101A is used to
short out sections of the line in order to tune it to any
one of the thirteen channels (the tuner is designed to
cover thirteen separate channels as assigned by the
FCC for television). Condensers C107, C108 and
C109 provide capacitive coupling between the RF am-
plifier plate line and the tuned line in the converter
grid circuit. Condenser C107 is connected between op-
posite sides of the two tuned lines in order to improve
the symmetry of the circuit on the three lower channels.
Inductive coupling link L183 provides additional coupl-
ing on the six lower channels.

Fig. 26.

Functional Block Diagram
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Converter: V102 (6J6). An equivalent quarter-
wave line (L129 to L154), is used to tune the push-pull
grid circuit of the converter. This tuned line is similar
to the one used in the RF amplifier (V101) plate! cir-
cuit. Both the RF amplifier and converter tuned lines
(as well as the tuned line in the oscillator circuit) are
assembled on the wafers of the channel switch (S101).
Their close proximity to each other results in mutual
coupling. Added capacitive and inductive coupling is
used as described in the preceding paragraph. Over-
coupling, plus the loading effect of resistor R108 on
the eight lowest frequency channels, results in the re-
quired six megacycle bandwidth in the RF and con-
verter circuits.

Resistor R107 furnishes grid-leak bias due to the os-
cillator injection voltage. The high resistance value of
R107 makes the converter grid circuit susceptible to in-
terference signals at the audio and video intermediate
frequencies. A series trap consisting of coil L128 and
condenser C110 is connected across resistor R107 to re-
ject such interference signals.

The converter plates are connected in parallel and
feed the primary of IF transformer T101. The prim-
ary is tuned to the video IF pass-band. Capacitive
coupling (C111) is used between the primary and the
first video IF (V301) grid. The secondary is tuned to

the audio IF and directly coupled to the first audio IF
(V201) grid. Transformer T101 performs the first
separation of the audio and video IF signals. Audio
IF rejection traps are still necessary in the video IF
amplifiers.

Oscillator V103 (6J6). An equivalent quarter-
wave line, consisting of inductances L156 to L181, is
used as an oscillator tank. A split-stator condenser
(C117), is effectively connected across the plate end of
the oscillator-tuned line and serves as a sharp tuning
adjustment. The oscillator is fundamentally a Hartley
circuit, using a combination of grid-leak and cathode
bias.

Slug-tuned coils L180 and L181 permit alignment of
the oscillator on Channel 13. Channels 7 through 12
are each aligned by:a single adjustment on one side of
the tuned line. No serious unbalance results since only
a slight change in inductance is necessary to effect
alignment. Coils L166 and L167 are both adjusted for
alignment on Channel 6. Channels 1 through 5 are
aligned by adjustment of a single inductance for each
channel as was the case with Channels 7 through 12.
The slug adjustments just described and the sharp-tun-
ing condenser assure accurate oscillator alignment.

The RF and Converter tuned lines are not as critical
as the tuned line in the oscillator. Only two adjust-
ments are used in each of the RF and Converter tuned
lines for the seven high frequency channels, and two
more adjustments are used in each line for the six low
frequency channels. If more than one low frequency
channel is used, a compromise adjustment of the two
low frequency slug adjustments in the RF and Convert-
er tuned lines must be made. The same thing applies
to the high frequency channels. It is often desirable to
make the adjustment on the channel having the weakest
signal in order that it might be favored.

MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

AUDIO SECTION 2 (Figure 77)
Audio IF Amplifiers V201, V202 (6AU6). Two

broad-band IF stages of conventional circuit design are
used ahead of the FM detector V203 (6AL5). Since
no AVC voltage is applied and maximum gain is de-
sired per stage, high Mu, sharp cut-off pentode tubes
are used.

FM Detector V203 (6AL5). The FM detector
used in the 30A1 television chassis is the same type of
ratio detector circuit used in the Admiral FM receivers.
Since it is inherently insensitive to amplitude modulat-
ed noise signals, it is used without the limiter stage re-
quired by a discriminator type FM detector. Full de-
tails can be found in the Admiral 9A1 chassis Service
Manual.

Audio Amplifiers V204 (65J7), V205 (6Y6G).
The audio amplifier system consists of a voltage ampli-
fier V204 (6S]7) and a power amplifier V205 (6Y6G).
These two stages provide the necessary audio power to
drive the speaker. The circuit is of conventional
design.

VIDEO SECTION 3 (Figure 77)

Video IF Amplifiers V301, V302, V303 (6AGS5)
and V304 (6AU6). Four stages of stagger-tuned

- video IF amplification are used. Self-resonant, slug-

tuned coils are used in the impedance coupling net-
works between stages. Parallel-resonant traps are in-
ductively coupled to these coils in the second, third and
fourth video IF stages (T30l to T303). These traps
provide rejection of the sound carrier and adjacent
channel sound and video carriers, respectively.

The contrast control bias on the RF stage V101
(6J6) is adjustable from approximately -1 to -8 volts.
This is obtained from the arm of R306A. Contrast
control bias is supplied to the first three video IF
stages (V301, V302, V303) through a voltage divider
(R304 and R305). Contrast bias on these stages is ad-
justable from approximately -1 to -6 volts.

Video Detector V305 (6AL5). The video detector
diode (one diode section of V305) connections are re-
versed from those commonly used in broadcast receiver
circuits in order to obtain positive picture phase across
the load circuit. The two phase inversions that take
place in the video amplifier stages then results in a
positive picture phase for application to the grid of
picture tube V308 (10BP4).

A “constant K filter (L306, L307, R321 and R322)”
is used as a load for the video detector. The resistive
and inductive elements of this load circuit are so chosen
that a flat frequency response characteristic is obtained
over the entire video frequency range. The upper
limit is approximately 4 megacycles. Condenser C318
serves as the usual RF bypass and removes the video IF
carrier from the detected video signal. Capacitive

coupling is used between stages in the video amplifier
system.
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Video Amplifier V306 {(6AU6). The video am-
plifier is a pentode voltage amplifier with a constant K
filter for a plate load. The fixed bias voltage is obtain-
ed from a voltage divider (R324 and R325) across the
-8 volt bias supply. Sufficient bias is used to provide
noise limiter action in this stage.

Video Output V307 (6K6GT). A pentode power
amplifier is used in the video output stage. Fixed bias
is obtained from the -8 volt bias supply. Cathode bias
is also used and the cathode bypass condenser is omit-
ted to introduce inverse feedback. A constant K type
of filter is also used as a plate load for this stage. The
coupling between this plate load circuit and the grid of
the picture tube V308 (10BP4) is a modification of the
usual circuit. This is due to the DC restorer diode
(one section of V305) and the circuit for sync pulse
output to the sync and sweep circuits of the receiver.
The sync is taken from R334. R335 is used to
isolate the coupling circuit as well as to attenuate
the higher video frequencies. The picture tube (V308)
grid return circuit consists of R336, R337 and R338.

The DC restorer diode (one section of V303) is across
R337. The video signal appearing across R338 contains
an accentuated sync pulse due to the action of the DC
restorer diode. This provides the input signal for the
sync amplifier.

SWEEP AND SYNC SECTION 4 (Figure 77)
Horizontal Oscillator V406 (6V6GT). A beam te-

trode tube is used as an electron-coupled horizontal os-
cillator. Horizontal oscillation transformer T401 is
slug-tuned. This slug adjustment is the horizontal lock
control. The horizontal hold control R421A on the
front of the set is in the oscillator grid-leak circuit.

The plate current of V406 (6V6GT) is driven to cut-
off and saturation giving a “squared” output waveform.
This squared output is fed to a differentiator made up
of R425 and C416. The differentiator delivers a peak-

ed waveform.

Horizontal Discharge V403B (6SN7GT). The
peaked waveform from the differentiator is used to
trigger discharge tube V403B. Horizontal drive con-
trol R429 and resistor R428 are connected in series with
discharge tube condenser C419 in order to give a large
negative grid swing during the retrace interval.

Horizontal Qutput V407 (6BG6G). A beam te-
trode is used in the horizontal output amplifier in order
to obtain the required driving power for the horizontal
deflection coils and the 9 KV rectifier circuit. The
circuit is conventional with the exception of the plate
load circuit.

The output of the horizontal amplifier is transform-

er-coupled (by T402) to horizontal deflector coils
T403A. Width control L401 shunts a portion of the
output transformer (T402) secondary, making the in-
ductance variable for width control.

The Damper V409 (5V4G) is connected in such a
way as to give an effective increase in the plate voltage
of the horizontal output amplifier V407 (6BG6G)
The plate current of V407 flows through V409 for the

major portion of the trace. Condensers C424 and
C425 are fully charged during this period and supply
the V407 (6BG6G) current during the time the V409
(5V4G) is not conducting. An average voltage due to
damper tube (V409) current is developed across the
network C424, 1402 (horizontal linearity adjustment)
and C425. This voltage gives approximately 60 volts
boost to the V407 plate voltage. The network (C424,
C425, L402) provides linearity control by adjusting the
cathode waveform (bias) of the V409 damper tube.
R435 in conjunction with C425 gives some RC damping
in the output circuit. It may be necessary to change
the tap on R435 if it is not possible to effect satisfactory
linearity with R429 (horizontal drive) and L402.

Bl.ocking condenser C426 prevents DC flow through
deflection yoke T403.

9 KV Power Supply. The horizontal output ampli-
fier V407 (6BG6G) is the source of power for the 9KV
power supply. The plate voltage for the 9KV rectifier
V408 (1B3GT/8016) is obtained from the horizontal
output transformer T402 by auto-transformer action.
A separate secondary winding supplies filament power
to the rectifier tube (V408).

Due to the high-frequency power source and the
relatively light load, an RC filter is sufficient for filter-
ing the 9KV power supply. The external coating of
the picture tube V308 (10BP4) serves as the output
filter capacitor.

Vertical Oscillator V410 (6SN7GT). A cathode-
coupled multivibrator is used as a vertical oscillator.
The vertical hold control R421B is a variable resistor
in the grid circuit of the discharge section of the multi-
vibrator. Resistors R449 and R450 form a voltage di-
vider circuit. Resistor R449 is a potentiometer and per-
mits plate voltage adjustment on the discharge section
of the multivibrator. Resistor R449 serves as a height
contro!l adjustment.

Vertical Output V411 (6K6GT). A triode-con-
nected pentode tube is used as a vertical output ampli-
fier. Variable resistor R455 is in the cathode circuit
and serves as a vertical linearity control. The plate of
this stage (V411) is transformer-coupled to the vertical
coils of deflection yoke T403. Damping resistors R457
and R458 are connected across the vertical coils

(T403B) in the deflection yoke.

Sync Amplifier V401 (6BA6). The sync amplifier
is an RC coupled circuit with fixed bias supplied by the
selenium bias rectifier M302. An RC plate decoupling
filter consisting of R405 and C403 provides low-fre-
quency boost. High-frequency attenuation results from
plate bypass condenser C402. Low-frequency boost
and high-frequency attenuation in the sync amplifier
(V401) plate circuit removes some of the unwanted
video and noise from the sync pulses. Further noise

limiting occurs in the grid circuit of V401 (6BA6).

7
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Sync Separator V402 (6AU6). An RC coupled
circuit is used in the sync separator. Fixed bias is sup-
plied by the selenium bias rectifier M502. The use of
a sharp cutoff pentode tube, low plate voltage and a
rather high bias voltage results in plate clipping of the
negative (video) portions of the input cycle. All traces
of the video signal are removed from the sync pulses
by this stage.

Sync Inverter VA03A (6SN7GT). A triode sync
inverter circuit is used to obtain a push-pull feed for
the horizontal sync discriminator.

A tap on the cathode load of the sync inverter
V403A provides a feed to the integrator for vertical
synchronization. The vertical integrator consists of a
three-section, RC filter network (R441, R442, R443,
C428, C429, C430).

Horizontal Sync Discriminator Y404 (6ALS).

The sync discriminator is also an RC coupled circuit.
A push-pull, sync signal input is supplied by the sync
inverter, as previously mentioned. An RC voltage di-
vider circuit (R415, R416, C409) is used to supply a
portion of the horizontal sweep output voltage to the
horizontal sync discriminator V404 (6AL5). Conden-
ser C409 is necessary in the divider circuit for DC
blocking purposes.

The discriminator (V404) delivers a DC output volt-
age that is proportional to the phase difference between
the sync pulse and horizontal sweep voltage inputs.
When the frequency and phase relationship between
these two voltages is correct, the discriminator circuit
develops its normal output voltage. This voltage, com-
bined with cathode bias voltage, is equal to the normal
operating bias of the horizontal oscillator control tube
V405 (6]J6). When the horizontal sweep circuit in the
receiver is not locked in with the transmitter, the fre.
quency or phase relationship between the sync pulses
and the horizontal sweep voltage is abnormal. The DC
output of the horizontal sync discriminator V404
(6ALS5) changes accordingly.

The DC output of the horizontal sync discriminator
is fed to the grid of the horizontal oscillator control
tube V405 (6]J6) through an RC filter network. The
filter is necessary to keep sync pulses and noise from
reaching the grid of the horizontal oscillator control

tube (V405).
Horizontal Oscillator Control V405 (6)6). A

triode reactance modulator circuit is used for horizontal
oscillator control. The horizontal oscillator tank con-
denser C413 is returned to the cathode of the oscillator
control tube. This control tube input voltage is out of
phase with and leads the oscillator tank voltage by ao-
proximately 90 degrees. Due to the inverted input cir-
circuit, the signal on the plate of the control tube also
leads the oscillator tank voltage by the same amount.
Coupling this amplified leading voltage back to the os-
cillator tank makes the horizontal oscillator control
tube V405 appear as'a shunt inductance across the os-
cillator tank. The oscillator tank is made to resonate at
the correct sweep frequency with this shunt inductance

8 effect.

The DC output of the horizontal sync discriminator
V404 (6AL5) supplies a portion of the bias for the
horizontal oscillator control tube V405 (6]J6); the other
source of bias being cathode resistor R419. Any shift
in phase difference between the transmitter sync pulses
and the horizontal sweep voltage in the receiver causes
the sync discriminator (V404) DC output to change.
This changes the bias on the horizontal oscillator con-
trol tube V405 (6]J6) and changes the amplitude of the
reactive voltage appgaring in the plate circuit. The ef-
fective shunt inductance across the horizontal oscillator
tank then changes. This, in turn, shifts the horizontal
oscillator (V406) phase sufficiently to correct for the
original phase shift. The horizontal hold circuit in the
Admiral television receiver is actually an automatic
frequency-control circuit.

POWER SUPPLY SECTION 5 (Figure 77)
9 KV Power Supply V408 (1B3GT/8016). Since

this supply is an integral part of the horizontal output
amplifier circuit, a circuit description of this supply is
given in paragraph 26.

High Voltage Power Supply V501 (5U4G). A
full-wave rectifier and pi-type LC filter are used in this
power supply to obtain the plate and screen voltages re-
quired by the tubes in sections 3 and 4 of the receiver.
A separate winding on the power transformer T501 in
this power supply furnishes heater power to the tubes
in these sections. A separate heater winding is neces-
sary for the damper tube V409 (5V4G) due to the pre-
sence of the DC supply voltage on the damper tube
heater circuit

Low Voltage Power Supply V502 (5Y3GT).

Aside from the fact that the low voltage power supply

delivers a lower DC output voltage and current, it is
of the same general type as the one described in the
preceding paragraph. The speaker field serves as a
filter choke in some models.

Bias Supply. The heater winding on the low voltage
power transformer T502 supplies the input power for
the selenium bias rectifier M502. A single filter con-
denser C502 provides adequate filtering due to the
light load. The -8 volt output provides sufficient bias
for contrast control and normal operating bias on the
various stages in the receiver.

RC decoupling filters are used in the plate and screen
supply leads of various stages in the receiver in order
to isolate them from a common power supply. LC de-
coupling filters are also used for isolating purposes in
the heater circuit.

ALIGNMENT

VIDEO IF RESPONSE

A theoretical video IF response curve is shown in
figure 27. The broad-band characteristic and signal re-
jection at the three trap frequencies is also shown.
The necessity for this type of response curve can be
shown by reference to figure 28. Figure 28 shows the
video and audio carriers for channel 3 along with the
video and audio carriers of the adjacent channels. The
difference frequencies produced by the 87 MC oscilla-
tor (for channel 3 reception) beating with the audio
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and adjacent channel carriers are equal to the trap fre-
quencies shown in figure 27.

The method of obtaining the necessary video IF
bandpass by “stagger-tuning” is illustrated in figure 29.
Individual response curves for the stagger-tuned cir-
cuits are shown in solid lines. The overall video IF
response curve, as modified by the effects of the traps,
is shown by the dotted curve.

In dealing with RF and IF response curves, it is well
to remember that an inverted or mirror image may re-
sult, depending on the sweep generator and oscilloscope
used. The general waveform should still be identical.

29. TEST EQUIPMENT

The following is a list of test equipment used in
aligning a television receiver:

Signal Generator

10 MC to 225 MC frequency range (minimum).
Low impedance output. Calibrated output attenuator.

Marker Generator
10 MC to 30 MC and 45.25 MC to 215.75 MC fre-
ghency ranges. Extreme accuracy or crystal cali-
brator. Low impedance output. Output attenuator.

Sweep Generator
10 MC to 30 MC and 44 MC to 216 MC (sweep
IF’s and channels 1 to 13) frequency range. 300-
ohms balanced output. Qutput attenuator.

Vacuum Tube Voltmeter
3 volt DC, low range desirable.

Oscilloscope

Essentially flat vertical amplifier frequency response

21.25 IC: 21.25MC;  19.75 MC

CHANNEL 3
AUDIO

CARRIER L oHANNEL 4

CHANNE
L2 PIX CARRIER

AUDIO
CARRIER

- l
CHANNEL 3 |

PIK CARRIER !
|

|

ADJACENT

A
CHANNEL N

: CHANNEL
Fig. 27. Video IF Response
CHANNEL 3 |

CHANNEL 2 CHANNEL 4

54-60 NC 60-66 NC ™ 66-T2 MC
55.25 MC

PIX CARRIER

56.75 MC
AUDI0
CARRIER

61.25 NC

|

! 87.25 N¢
PIX_CARRIER | |

I

!

PIX CARRIER
7175 NC
AUDIO
CARRIER

65.75 MC
AUDI0
CARRIER

SHARP CUT OFF ON
OYERALL RESPONSE
OVE TO 21.25 M

AUOI0 TRAPS.

THE EFFECTS OF THE

TRAPS ON THE INDIVID-

UAL RESPONSE CURVES
\  ARE NOT SHOWN.

Fig. 29. Stagger-Tuned Band Pass Characteristic

up to at least 200 KC. Calibrator and step attenua- -

tor on input of vertical amplifier.

ALIGNMENT ADJUSTMENT IDENTIFICATION

Adj.
Alé
Al17 .
Al8 .

A21 .
A22

A23 .

IF AND TRAP ALIGNMENT

Connect signal generator to ome antenna

Sym. Adj.
. ...L153 A24
A25
A26
AR P
A28
A29
A30 .. . .
ABI PR L s

terminal and ground. Alignment adjustment

locations are shown in figure 36. Response curves are shown in figures 30, 31 and 32.

21.25 MC Audio
Marker Not
Visible Due

To Traops

AVAYAR 4

Fig. 30. Overall Video IF
Response

25.75MC Pix
Marker

Fig. 31. De-tuned Overall Video
IF Response

\V s

2135 MC

2125 MC
Audio
Marker

Fig. 32. Ratio Detector Curve




MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

Signal Gen.

negative

side of

electrolytic conden-
ser in ratio detec-

tor.

to minimum required to over-
ride noise. Read negative volt-
age when peaking audio IF’s.

Connect Test Connections and .
Step F"«'KR'E')'“ YTVM to Instructions Adjust
1. 21.25 Point “X”, Set contrast control for -3 volts | Adjust Al for Minimum. De-
junctionl of L306 | (read at arm of control) and re- | tune A1 by shorting a couple
and L307 in video | tain for all IF adjustments. Set | turns of the coil with your fin-
detector. signal generator output at high | ger or a clip lead. Adjust A2
output for trap alignment. Con- | for minimum. Remove the short
nect RC filter of 10,000 ohms and | on the coil associated with Al.
330 mmf. in series from point
“X” to ground, condenser to
ground. Connect VITVM across
condenser and read. negative
voltage.
2, 21.25 Point “Y”, Reduce signal generator output | Slugs A3, A4 and A5 for maxi-

mum reading on meter.

Point “Z”,

junction of R205
and R210 in ratio

Use zero center VTVM for this

- reading,

Slug A6 to zero on VTVM be-
tweeen maximum positive and
maximum negative voltages |

dectector. found nearest fully withdrawn
) slug position.
4. 27.25 Point “X” Signal generator output high, | Slug A7 for Minimum
connection same as Step 1.
19.75 Point “X” " Slug A8 for Minimum
6. 25.0 Point *X” Reduce signal generator output as [ Video Slug A9 for maximum
required.
21.8 Point “X” 22 Video Slug A10 for Maximum
223 Point “X” 24 Video Slug A11 for Maximum
25.25 Point “X”» L5 Video Slug A12 for Maximum
10. 235 Point “X” ”

Video Slug A13 for Maximum

10

Fig. 34a. RF Tuner A1582, Left Side

P -

Fig. 34b. RF Tuner A1582, Right Side

b
i?tm%wmv -

q,
4

i

"
\
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RF AND CONVERTER ALIGNMENT

Connect sweep generator to the antenna terminals.
Connect marker generator to the sweep generator (to
obtain marker pips). Alignment adjustment locations
are shown in figure 34a. The RF response curve is

shown in figure 33.

MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

30AI-54

25.75 MC. MARKER

21.25 MC.MARKER
Fig. 33. RF Selectivity Curve

34b and 36) Junction
of R107 and C110.

Step M,,-‘::';:Lf:; ) Sweep Gen. | Connect Oscilloscope Test Connections Adjust
(MC) Frequency to and Instructions

1 211.25 Sweeping Through 10,000 ohms | Set contrast control to | Al4, 15, 16 and
215.75 Channel 13 | to point W (See Figures | 1.5 volts (read at arm | 17 for flat top

of control). Center
sharp tuning adjust-
ment.

response curve.

”

205.25 12

209.75

”

*Check response
as above.

”

199.25 11

203.75

” ”

193.25
197.75

187.25
191.75

181.25
185.75

175.25

179.75

8. 83.25 6 i % A18, 19, 20 and
87.75 21 per step 1.

9. 77.25 5 22 ” *Check response
81.75 per step 1.

r”

10. 67.25

71.75

r” ”

61.25
65.75

55.25
59.75

45.25
49.75

NOTE : Point W Accessible Through
Snap Button Hole Inside Of Chassis.

W
O O o_o o_o - \E
AlO OQo@s O gO%@gO 8
21.8-Mox. @) o o e :
Al12 23.5-Mox. s
22.A3I'IMox. 25.25-Max. uxg X §
A3
2|.25'Mm0 °
O o= °,§ s
A5
21.25-Mox.
Z
BOTTOM OF cHassis O

Fig. 36. Trimmer Location

*Do not make adjustments unless optimum reception is desired on a specific
high or low band channel. Adjustment on a specific channel can then be made.

TOP OF CHASSIS

O

=

o

A4 A2
21.25-Maox. zeecla'zo?sc. O
Al O O
21.25-Min. O O O
21. 25 Min. 2725 Min. 19. 75 Min.
A9
(2&
e 6.
A37 A38

OF CHASSIS

BACK




INTERFERENCE TRAP ADJUSTMENT

Due to the prevalence of FM interference on some
television channels, an interference rejection trap is
mounted on top of RF tuner A1582 as shown in
figures 34a and 34b. It covers the frequency range
from 93 to 109 MC.

Inter-channel interference may result from a dual-
conversion effect that results from oscillator voltage
feeding through to the grid of the RF amplifier.
Channel 10 interference on channel 6 is an example of
this condition. The local oscillator frequency for chan-
nel 6 reception is 109 MC. 193.25 and 197.75 MC are
the picture and audio carrier frequencies for channel

10. Combining these with the 109 MC oscillator signal,
results in a conversion to 84.25 and 88.75 MC, respec-

NOTE POSITION OF
SHARP TUNING DRIVE
WHEEL OURING
OSCILLATOR
ALICHMENT

NOTE
POSITION OF
FLAT WHEN SET

FOR CHANNEL 1

Fig. 35. Channel Switch Detail

tively. These frequencies are close enough to the 83.25
and 87.75 MC carrier frequencies of channel 6 to cause
serious interference. The 93 to 109 MC interference
trap can also be used to eliminate inter-channel inter- T

6ALS 5 6AGS 846 646
ference of the above type by trapping out the oscillator OrsasQres Qvios ()vaoe Que Qv
voltage on the grid of the RF amplifier. O"""’" soas

In the event that FM interference; or inter-channel O .
. - . . AUE
interference of the type described above, is experienced; ,,,o, ehis Q Qe
set the television receiver for reception of the station am Veos
that is being interfered with. Adjust trap adjustments o

A37 and A38 (Figures 34a, 36) for minimum interfer- vaos @R
ence.

V410 van
EALS .
OO (w
oT

M
WHITE VITN/ WHITE WITH BLACK

HIGH-FREQUENCY OSCILLATOR ALIGNMENT REC TRAcERS ST ECLOMRTRACERS

Connect signal generator to one antenna terminal and ground. Connect VTVM to
point “Z” (Fig. 36). Center sharp tuning control on receiver. Zero-centet
VTVM. See Figures 34a and 35. Proceed as follows.

Channel | Generator Frequency (MC) . Adjust

**A22 and A23 for zero VIVM reading between a positive
and a negative peak with sharp tuning control centered.

A24 as described above.
A25 as described above.
197,75 A26 as described above.
191.75 A27 as described above.

13 215.75

12 209.75
11 203.75

et
o

185.75 7 A28 as described above.

179.75 ‘ A29 as described above.
87.75 **A30 and A31 as described above.
81.75 A32 as described above.

52 62| 8 |5 |64 || e |2 )2

=N WIS W NN |

71.75 A33 as described above.

ok
&

05.75 A34 as described above.

-
[
.

)
b2

59.75 A35 as described above.

13. 49.75 A36 as described above.

**These slug adjustment screws should protrude approximately the same distance out of the coil forms.




MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS
TROUBLE SHOOTING

TELEVISION TROUBLE-SHOOTING CHART

Symptoms

Check

Remarks

Dead receiver.

AC Power line circuit.

No sound or picture.
Raster OK.

a
b.

C.

. Tubes V101, V102, V103 and V502.

Low voltage power supply (V502).
RF tuner.

(1) RF amplifier (V101).

(2) Converter (V102).

(3) Oscillator (V103).

. Contrast control circuit.

No sound.
Weak video (insufficient.
contrast).

RF tuner alignment.

Oscillator (V103) alignment most
probable cause

No sound.
Picture OK.

™o Ao g

. Audio section tubes (V201 to V205).
. Audio IF (V201 and V202).

Ratio detector (V203).
Audio amplifier (V204 and V205)

. Audio plug and jack (M201 and M202).

Speaker.

Weak sound.
Picture OK.

oo o

. Audio section tubes (V201 to V205).
. Audio IF alignment.

. Audio IF’s (V201 and V202).

. Ratio detector (V203).

. Audio amplifier (V204 and V205).

Noisy sound.
Picture OK.

o P

™o o

Audio section tubes (V201 to V205).

. Discriminator transformer alignment

(T202).

. Audio IF's (V201 and V202).
. Ratio detector (V203).

Audio amplifier (V204 and V205).
Speaker.

Intermittent sound.
Picture OK.

6 an o

Audio section tubes V201 to V205).

. Audio IF’s (V201 and V202).

. Ratio detector (V203).

. Audio amplifier (V204 and V205).
. Speaker.

No raster.
Sound OK.

[

e P EFR ™S AN T

. Tubes V308, V403, V406, V407,

V408, V409 and V501.

. Ion trap adjustment.

High voltage power supply (V501).

. 9 KV power supply (V408).
. Horizontal Oscillator (V406).

Differentiator.

. Horizontal discharge (V403B).
. Horizontal output (V407).

Damper (V409).
Focus coil circuit (open).

. Picture tube cathode circuit.

Failure of horizontal oscillator (V-
406), differentiator or horizontal
discharge (V403B) will result in
loss of drive to the horizontal out-
put stage (V407), and the horizon-
tal output tube (6BG6G) will show
color due to excessive plate dissipa-
tion.

Check waveforms at TP15 to TP18
(Figures 62 to 65).

Intermittent raster.
Sound OK.

DR N AN O B

s
.

. Tubes V308, V403, V406, V407,

V408, V409 and V501.

. High voltage power supply (V501).

9 KV power supply (V408).

. Horizontal oscillator (V406).

Differentiator.

. Horizontal discharge (V403B).
. Horizontal output (V407).
. Damper (V409).

Focus coil circuit (intermittent open).
Picture tube (V308) cathode circuit.

Check for arc-over or corona dis-
charge in the 9 KV power supply
(V408).

Check waveforms at TP15 to TP18
(Figures 62 to 65).




MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

TELEVISION TROUBLE-SHOOTING CHART (Cont'd)

Symptoms

Check

Remarks

Insufficient raster brilliance.

. Ion trap adjustment.
. Tubes (V308 and V408).
. 9 KV power supply (V408).

Rounded corners on raster.

Brilliance OK.

. Deflection yoke (too far back on picture

tube neck).

. Focus coil (too far back on picture tube

neck).

. Jon trap adjustment.

Rounded corners on raster.
Insufficient brilliance.

. Jon trap adjustment.

Tilted raster.

Raster not centered.

. Position adjustment of deflection yoke.

a. Position adjustment of focus coil.

Excessive raster size (too
large a picture for the pic-
ture tube mask).

. Height and width adjustments (R449

and- L401).

. 9 KV power supply (V408).
. Horizontal drive control (R429) setting.

See Installation and Service Adjust-
ments, Section IV.

Low secand anode potential in-
creases the deflection sensitivity of
the picture tube (V308). Check
V408 by substitution.

Trapezoidal or non-symmetri-
cal raster.

. Deflection yoke.
. Position adjustment of focus coil.
. Ion trap adjustment.

Insufficient raster width.

. Width adjustment (L401).

. Tubes V403 and V407.

. Horizontal discharge (V403B).
. Horizontal output (V407).

Insufficient raster height.

. Height adjustment (R449).
. Tubes V410 and V411.

. Vertical oscillator (V410).
. Vertical output (V411).

Brighit horizontal line.
No vertical deflection, no
raster.

a. Tubes V410 and V411.
. Vertical oscillator (V410).
. Vertical output (V411).

Check waveforms at TP11 and
TP12 (Figures 58 and 59).

Bright vertical line.
No horizontal deflection,
no raster.

. T402 secondary circuit.

Raster too small (insufficient

height and width).

. Height and width adjustments (R449
and L401).

. Tubes V308 and V501.

. High voltage power supply (V501).

. AC line voltage (low).

Gas content will decrease the de-
flection sensitivity of the picture
tube V308 (improper focus will
also result).

Excessive raster brilliance.
Brightness control has no
effect.

. Picture tube (V308).
. Picture tube cathode circuit

Bunching of several trace
lines appearing as a white
band across raster.

. Vertical amplifier tube (V411).

Replace tube (V411 and V307 can
be switched to correct this diffi-

culty.)

14




MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

TELEVISION TROUBLE-SHOOTING CHART (Cont'd)

Symptoms

Check

Remarks

Vertical lines or “wrinkles”
on left side of raster.

. Spurious oscillations in horizontal out-

put (V407).

. Deflection yoke (T403).
. Horizontal drive (R429) setting.

If trouble is *“a”, replace tube

V407.

Light and dark vertical bars.
Bad horizontal linearity.

. Damper tube (V409).

Replace tube V409.

Two heavy black horizontal
bars covering picture tube
screen.

. High voltage power supply (V501) for

open filter (C501).

No picture.
Raster and sound OK.

. Video section tubes (V301 to V307).
. Video IF’s (V301 to V304).

. Video detector (V305).

. Video amplifier (V306 and V307).

Check waveforms at TP1 to TP5
(Figures 39 to 48).

Intermittent video.

Sound and raster OK.

. Video section tubes (V301 to V307).
. Video IF’s (V301 to V304).

. Video detector (V305).

. Video amplifier (V306 and V307).

Intermittent video and, . .

sound. Raster OK.

. Tubes V101, V102, V103, and V502.
. RF tuner.

(1) RF amplifier (V101).
(2) Converter (V102).
(3) Oscillator (V103).

. Low voltage power supply (V502).
. Contrast control circuit.

Weak video (insufficient
contrast).

Sound and raster OK.

. Video section tubes (V301 to V307).
. Video IF alignment.

. Video IF’s (V301 to V304).

. Video detector (V305).

. Video amplifier (V306 and V307).

. Contrast control circuit.

Check waveforms at TP1 to TP5
(Figures 39 to 48).

“Snow” in picture back-
ground.

. For weak signal input.
b. Noisy ttbes in RF tuner (V101 to

V103).

. 9 KV power supply (V308) for corona

discharge.

Weak signal from station, receiver
antenna and/or transmission line
difficulties.

No vertical sync.
Horizontal sync. OK.

. Integrator network.

Check waveforms at TP9 and
TP10 (Figures 55 to 57).

Improper vertical sync.
Split-framed picture.

. Leaky sync inverter (V403A) coupling

condensers (C407, C408).

. Sync inverter (V403A) coupling con-

densers (C407, C408) connections
switched.

No horizontal sync.
Vertical sync OK.

. Tubes V404 and V405.
. Horizontal syn¢ discriminator circuit

(V404).

. Horizontal oscillator control circuit

(V405).

Check waveforms at TP8, TP13
and TP14 (Figures 53, 54, 60 and
61).

No horizontal or vertical sync.

a. Tubes V305, V401, V402 and V403.
b. DC restorer (V305).

c. Sync amplifier (V401).

d. Sync separator (V402).

e. Sync inverter (V403A).

Check waveforms at TP4 to TP8
(Figures 45 to 54).

15




MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

TELEVISION TROUBLE-SHOOTING CHART (Cont‘d)

Symptoms

Check

Remarks

Picture jitter.

. Horizontal hold and/or lock adjustment,
. Change horizontal

output V407) if
regular sections of the picture are dis-
placed.

. For noisy tube(s) in the RF, video and

sweep sections of the receiver.

Horizontal non-linearity.

. Horizontal drive control setting (R429).
. Horizontal linearity control setting

(L402).

. Horizontal discharge (V403B).
. Horizontal output (V407).
. Damper (409).

Check waveform at TP17 (Figure

Vertical non-linearity.

. Vertical linearity control setting (R455).
. Vertical oscillator (V410).
. Vertical output (V411).

Check waveforms at TP11 and
TP12 (Figures 58 and 59).

Improper focus (best at ex-
treme control position).

. Focus coil (L403).
. Focus control circuit.
. For circuit defect causing either exces-

sive or low current drain from power
supply.

Improper focus (control has
no effect).

. Focus coil (L403).
. Focus control circuit.
. Picture tube (V308).

If trouble is “a”, check for open,
shorted turns or incorrect position
adjustment.

If trouble is *c”, picture tube
(V308) may be gassy.

Engraved or bass-relief effect
in picture.

. Video output amplifier (V307).
. First video amplifier (V306).

Video detector (V305).

. Peaking chokes.

Output load and coupling circuit
is common source of this difficulty.

Smeared effect in picture
(poor low frequency video
| response).

. Video detector (V305).
. First video amplifier (V306).
. Video output amplifier (V307).

Peaking chokes (open).

Poor picture detail
(poor definition).

a. RF and video IF band-pass.
. Video amplifier high-frequency response.

Vertical bars on right side of
picture.

. Horizontal oscillator tube (V406).

Sound bars in picture.

. Alignment of video IF sound traps.
. Alignment of T101 secondary.

. Oscillator alignment (V103).

. IF trap (L128 and C110).

Herringbone pattern super-
imposed on picture.

. FM, diathermy or other forms of RF

interference.

Brown or yellowish-brown
spot on picture tube screen.

a. Picture tube (V308) by substitution.

Burned phosphor on picture tube
screen.
Replace tube if objectionable.
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Model 22A2! or 22AX2I

—{

MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

TELEVISION FREQUENCY RANGES

(All figures represent megacycles)

TELEVISTON

Table Models 22A21-22AX21
Console Model 22AX22

1. SPECIFICATIONS

The Model 22A21 (or 22AX21) Television Receiver
is a 22-tube, AC-operated, 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 television channels; FM sound system; and
reduced-hazard high voltage supplying 5000 volis to the
second anode of the picture que.

The Model 22AX22 Receiver is a 10-inch console
model which uses a chassis electrically identical with
that of the 7-inch set.

Channel

Channel Frequencies

Picture Carrier
Frequency

Receiver RF
Oscillator. Frequency

Sound Carrier
Frequency

Low Band

Sensitivity at the Antenna
Video — 100 microvolts (400 with full contrast).
Audio — 100 microvolts for 50-milliwatt output.
Power-Supply Rating
110 volts AC, 60 cycles, 180 wahs.
Audio Power Output Rating
Undistorted — 1.5 watts.
Maximum — 4 watts.
Antenna Impedance Requirements

Tube Complement

Balanced 300-ohm.

Speaker
Type — Electrodynamic.

Picture Size

Size—b-inch (22A21 or 22AX21); 8-inch (22AX22)
Voice Coil Impedance (400 cycles) - 3.2 ohms.

5!/, x 4l/y inches (22A21 or 22AX21).
81/, x 6l/4 inches (22AX22).

Cabinet (Table Model)— 14!/, x 21 x 16 inches.
‘Cabinet (Console Model)— 38 x 26 x 21 inches.
Chassis (Either Model)—12!/; x 19V/4 x 15!/ inches.

Function Tube Schematic Sym.
R-f Amplifier 6AKS |
Converter 6AK5 2
R-f Oscillator 6C4 3
lst Video I-F Amplifier 6AH6 4
2nd Video I-F Amplifier 6AH6 ]
Video Detector 6ALS [}
Video Amplifier 6AUS 12
Video Output 6K6-6T/6 13
Ist Audio I-F Amplifier 6BAé 7
2nd Audio I-F Amplifier 6BA6 8
Audio Detector 6ALS 9
Audio Amplifier 6AUS 10
Audio Output 6K6-6T/6 1
Sync. Amplifier-Limiter  65L7-61/6 15
Horz. Multivibrator 6SN7-6T/6 16
Horz. Output 6SN7-6T/6 17
Vert. Multivibrator 6SN7-6T/6 20
Vert. Output 6SN7-6T/6 21
High-Yoltage Oscillator 4V6-GT/6 18
High-Voltage Rectifier IB3GT/8016 19
Low-Voltage Rectifier sU4 14
Picture Tu 7JP4 (22A21,22AX21) 22
10HP4 (22AX22)




MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS
Belmont Radio Television Models 22A21, 22AX2]1, 22AX22, continued

I1. 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 controls is 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. Do..
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.

LOW-HIGH ON-OFF;
VOLUME  CONTRAST  gang switcy HORZHOLD ool aNeE

TUNING PROCEDURE

Turn the BRILLIANCE control slightly clockwise to
turn the set-on. Allow one minute for the set to
warm up.

If the set was simply turned off and no other con-
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.
Rotate the TUNING control until the desired chan-
nel is indicated on the dial. The bandswitch should
be on LOW for channels 1 through 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 adjust the TUNING confrol 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 but closely adjacent
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 particular
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 until the
desired contrast between blacks and whites is ob-
tained. If necessary make a fine re-adjustment of

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

by r-5l3

VERT HORZ. VERT
ST W rocus YERT

the BRILLIANCE control.
/ J

[\\

BELMONT

0 cmes 2 3 4
7 8 9 [} I

S Cua
(7 @ ﬁ
= o o

CONTRAST LOW-HIGH
BAND SWITCH

HORZ.
(FRONT)

Figure 2. Rear Controls

Figure 3. Front Controls (22AX22)
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MOST-OFTEN-NEEDED 1948 TELEVISION RECEIVERS

Belmont Radio Television, continued T—
/ Corrier

improperly Tuned.
Max. Briiliance,
'\ Poor Definition.
1]

8. Adjust the FOCUS control (on rear of set) until the  5ioh*0Y, Tuted-

picture is as sharp as possible. Less-Than-Mox.
Brillionce.

IMPORTANT!!

It is possible, by slightly mis-tuning the sound, to get
a brighter picture on the tace 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 (righfr illustrates the reason for this effect.

Distonce "A" Determines .Picture Quality and Definition

_ TEST PATTERN
A test pattern of the type illustrated here is usually and the various shades of gray are easily discernible.

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 illustrated, the picture effects which may occur during

of the entire program. When the picture is correctly tuning. Underneath each picture is the correction to be
adjusted, the circles are round, the lines are straight, made, if one is available.

The following drawings represent, as well as can be

CORRECTLY ADJUSTED — Pattern is TOO LIGHT-—RopaM steps 6 and 7 TOO DARK — Repeat steps 6 and 7 VERTICAL MOVEMENT (fast} UP OR
clear, “"K Proper contrast be- of tuning procedure. of tuning procedure. DOWN — Adjust vertical hold con-
fween blac white and various trol on front of set.

shades of gray.

A

TOO SMALL HORIZONTALLY AND TOO LARGE HORIZONTALLY AND OFF CENTER HORIZONTALLY - OFF CENTER VERTICALLY — Adjust
VERTICALLY — Adjust both HORZ. VERTICALLY— Adjust both HORZ. Adjust HORZ. CENT. control on rear VERT. CENT. control on rear of set.
SIZE and VERT. SIZE controls on SIZE and VERT. SIZE controls on of set.

rear of sef, rear of set.

MULTIPLE IMAGES (Ghos's)—Duc to  IGNITION INTERFERENCE—Cauud R-F INTERFERENCE—Caused by high- DIATHERMY INTERFERENCE — Due
signals reflected from tall b ¥ ignition systems or powered radio fransmitting equip- to certain electrically operated medi-
mountains, etc. Condition can be by electrical ‘motor-driven appli- ment in vicinity. cal equipment. This lrrin? -bone pat-
minimjzed by proper orientation of ances in vicinity. tern may move vertically or may
remain stationary as shown.

the antenns.

For other effects see Trouble-Shooting Chart, pages 21 to 23. '9
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ITII. 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-sight 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 beﬁind 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 o 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 preper 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 +ﬁe 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 fransmission
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-
enna 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 4.95
High Band

7 174-180 2.40

8 180-186 230

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

MODEL 300 ALLWAVE TELEVISION-FM ANTENNA

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

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

® Maximum reduction of noise. by

®* Low standing-wave ratio.

¢ Ease of installation. Can be erec-

Belmont Radio recommends this antenna
for use with all television receivers

having 300-ohm input.
available from all Belmont dealers.

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.

This antenna ;s
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IV. TROUBLE-SHOOTING CHART

Sympiom

Procedure

Reference

-

No picture
Sound normal
Raster normal

Check for defective tubes 5, 6, 12, 13.

Check resistances and voltages at tubes 5,6,12,13.
Check coupling capacitor C65.

Check tubes 12, 13. Connect audio generator
across the contrast control. A pattern should
appear on the picture tube.

Use a sweep generator to check the video de-
tector and video i-f amplifiers.

Fig. 17
Fig. 18
Fig. 12
Figs. 12, 17

Fig. 8

No raster
Sound normal

Check output of high-voltage supply (approx-
imately 5000 volts is normal}.

Check voltage between grid and cathode of
picture tube. Should be only 45 volts with bril-
liance control fully clockwise.

Check picture tube.

Check resistances and voftages at picture-tube
socket.

Fig. 10

ig. 12

Par. 15,
Fig. 18

No picture
No sound
Raster normal

Check antenna and lead-in.
Check for defective tubes 1, 2, 3, 4.
Check band switch.

Check oscillator circuit.

Check resistances and voltages of tuner and 1st
video i-f tubes.

Check alignment.

T
Fig. 17

3

Figs. 5, 7
Fig. 7
Fig. 18

No sound
Picture normal

Check for defective tubes 7, 8, 9, 10, 11.
Connect audio generator across resistor R25,
with gain control fully clockwise, and check tor
sound from speaker.

Check resistances and voltages at sockets ot
tubes 7, 8, 9, 10, 11.

Check alignment of audio i-f stage.

Fig.
Fig.

Fig.

Check for defective tube 15.
Check wave shapes at tubes 6, 12, 15, 16.

Check resistances and voltages at sockets of
tubes 6, 12, 15, 16.

Fig. 17
Figs. 8, 13, 15
Fig. 18

No vertical sync.
Picture normal

Check wave shapes at pin 1 of tube 20.
Check frequency of vertical multivibrator.

Check resistors R83 and R84 and capacitors
C88 and C91.

Check wave shape at pin 1 of tube 16.
Check frequency of horizontal multivibrator.
Check resistor R67 and capacitor C73.
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Symptom

Procedure

Reference

No vertical sweep

Check for defective tubes 20 and 21.

Check wave shapes at tubes 20 and 21. 1If OK,
check coupling capacitors C94, C96, C97, C99.

Check socket voltages and resistances of pic-
ture tube and tubes 20 and 21.

Fig. 17
Fig. 14

ig. 18

No horizontal sweep

Check for defective tubes 16 and 17.

Check wave shapes at tubes 16 and 17. If OK,
check coupling capacitors C75, C78, C80, C82.

Check socket voltages and resistances of pic-
ture tube and tubes 16 and 17.

Bunching at side of
picture

Check socket voltages and resistances of multi-
vibrator and output tubes 16 and 17.

Check coupling capacitors C75, C78, C80,
CB82 for value and leakage.

Bunching at top or
bottom of picture

Check socket voltages and resistances of multi-
vibrator and output tubes 20 and 21.

Check coupling capacitors C94, C96, C97,
C99 for value and leakage.

Check value of capacitors C40-B, C44-C.
Check alignment.

Picture cannot be
centered vertically

Check for leak in capacitors C96 and C99.

Check resistance and voltage range of vertical
centering control.

Check resistors R102 and R105.

De-magnetize the picture-tube shield. (Models
22A21 and 22AX21 only).

Fig. 14
Figs. 10, 18

Fig. 14
Par. 15

Picture cannot be
centered horizontally

Check for leak in capacitors C78 and C82.
Check resistance and voltage range of horizon-
tal centering control.

Check resistors R102 and R105.

De-magnetize the picture-tube shield. (Models
22A21 and 22AX21 only).

Fig. 15
Figs. 10, 18

Fig. 15
Par. 15
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Sympitom

Proceduare

Reference

Insufficient vertical
sweep size

Check to see that high voltage is not too high.
Check for defective tubes 20 and 21.
Check capacitors C94, C96, C97, C99.

Check socket resistances and voltages of tubes
20 and 21.

Check value of capacitors C92 and C93.

Par. 8
Fig. 17
Fig. 14
Fig. 18

Fig. 14

Insufficient horizontal
sweep size

Check to see that high voltage is not too high.
Check for defective tubes 16 and 17.
Check capacitors C75, C80, C78, C82.

Check socket resistances and voltages of tubes
16 and 17.

Check value of capacitors C74 and C76.

Par. 8
Fig. 17
Fig. 15
Fig. 18

Fig. 15

Inability to focus
picture

Check resistanzes of high-voltage divider.
Check B4 voltage (300 volts).

Figs. 10, 18
Fig. 18

Poor picture detail

Check antenna and lead-in.

Check for defective converter tube 2.
Check alignment of i-f and r-f circuits.
Check video peaking coils L3, L4, L5.
Check range of focus control.

Page 4
Fig. 17

Fig. 12
Figs. 10,18

120-cycle hum in
picture

Check filter capacitors in low-voltage supply.
Check capacitor C36-B.
Check tube 6 for cathode leakage.

Fig. 20
Fig. 12
Fig. 8

Dark spots on
picture tube

Replace tube.

Fig. 17

Streaks in picture

Check lead dress. in high-volitage supply to pre-
vent corona or arcing.

Check antenna system to minimize effects of
external electrical disturbances.

Check for noisy or gassy tubes.

Fig. 18

OTHER CONDITIONS

Qscillation in audio or
video i-f system

Check alignment.
Check for defective by-pass capacitors.

High voltage below
normal

Check tube 18.

Replace tube 19 with a tube known to be good.
Check sweep output’ coupling capacitors C78,
C82, C96, C99 for leakage.

Check wiring and circuit of high-voltage supply
and high-voltage divider network.

Fig. 17
Fig. 17
Figs. 14, 15

Fig. 10

No high voltage

Check tubes 18 and 19.

Check for short in capacitor C89 or C90.
Check circuit of high-voltage supply and leads
on high-voltage oscillator coil.

Fig. 17
Fig. 10
Fig. 10

23
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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:

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:

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.

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 ATANTENNA

+m=- AUDIO L F SUB -CHASSIS -~~~ -

Hz«A|r.

Ml e, Sl VIDEO 1.F. SUB - CHASSIS

|

CONVERTER
{2)

'
:;
} ist V.LE 2nd V.IF.
' 18)
|

PICTURE
DETECTOR

SYNC

LIMITER CLIPPER

HORZ, MULT.
(16}
'

C o) b im S rim i il i o

~TUNER SUB

VERT. MULT.
{201

HIGH V.
RECTIFIER
{19)

J

v
“-- WIGH VOLTAGE SUB - CHASSIS - - —

Figure 4. Block Diaaram of Complete Receiver
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Notice |

The copper foil on

this coil hos norrower
spacing af one end ond "
must be mounted

CORE
ALIGNMENT
Meosured from
middle of copper
band ot fold =

X

X = IZ—G for coils
TI-A, T2-A,
T3, T4q,

X=i 1‘352 for coil TIJ

When A is stopped ot B,
C should step at D .
after 12 % turns

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.

2 uarxer
=i

: s —; -
T_‘-kr T - ﬁ

4 / 4
RED SLIDE TUNING KNOB

TURN COMPLETELY
COUNTER- CLOCKWISE .

DIAL SCGALES TO BUTT

UP AGAINST STOPS.

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 AYC
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
6AKS5 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 C4é,

The output of the r-f amplifier is coupled to the con-
verter through a single tuned plate load 6 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. as
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" commec? au iTrws 1o 2t
COMMON GROUND PORT A3
SO

8+ Joovy

A
CONVERTES

>
SN 81-E

CONVERTER
oUTPUT

231 MC 2675 MC

RESPONSE CURVE OF COIL T5

Figure 7. Tuner Section

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 oscillator (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

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.

6. 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 221/4-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 fo 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

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 6ALS
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 Cb63 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 6BA6 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 funed to resonance at 22.25 megacycles by capacitor
C22 and adjusted with coil T6)and capacitively coupled
(C28) to the grid of the second audio i-f amplifier.
The plate circuit of the second audio amplifier tube

1-F Section

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 6ALS 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 6AUb 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

27

lows.
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10
BAU6

AUDIO AMP.

ReY>25KC < 300KC

RESPONSE
SHAPE OF T6

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

DEFLECTION
PLATE

I
DEFLEGTION VERT.
PLATE CENT.

L R104
IMEG

2 R 82
100.0%0 1w

18
8V6-GT/G
HIGH

v. 08¢

=1

i t 13V ANODE
. ‘ +830V_ 1o VERTT. svﬁu”
" 1B3GT/8016 o "

MIGH V. RECT. = 5000V

Figure 10. High-Veltage Supply
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L4 ONLY.

r-f from the d-c output. This supply is capable of sup-
plying 5,000 volts dc across a 9.5-megohm load at ap-
proximately 550 microamperes. Trimmer C86 provides
primary tuning of coil T15 to resonate with the secon-
dary. This trimmer can adjust the output of the high-
voltage supply to produce in excess of 5000 volts, but
for proper operation of the set this voltage should be
reduced to 5000 by a c/ockwise rotation of the trimmer
after peaking.

9. VIDEO AMPLIFIER
AND OUTPUT STAGE

The video amplifier (see figure 11) uses a type 6AU6
tube (12) biased only by the negative video detector
currents appearing in contrast control R47. The video
amplifier supplies signal to both the sync amplifier tube
(15) and the video output tube (13). The video Je-
tector biases the video amplifier at proper contrast
level so as to clip off noise peaks appearing in the sync.

The video output uses a type 6K6-GT/G tube (13)
which is self-biased by rectification of the positive
blanking pedestals appearing on the grid. The high time
constant of capacitor Cé5 and resistor R52 holds the
bias constant, independent of changes in picture com-
position. This method of bias, along with direct current
coupling to the grid of the picture tube, provides pro-
per d-c restoration.

Brilliance control R58 biases the picture tube to
obtain the proper black level by changing the cathode
return relative to the voltage drop across resistor R56.
Resistor R57 limits the effective range of this control.

Peaking coils L3, L4 and L5, damping resistors R48
and R53, and low-value load resistors R47, R50 and R55
provide the necessary compensating network to main-
tain a frequency response flat to within 3 db out to 31/,
megacycles with a voltage gain of approximately 50
(see figure 12).

3

OUTPUT VOLTS
3

-

+ + +
100 260 $00 .4 2 3408

2. Video Response

(.14 20

30
Figure 1

Figure 11. Video Amplifier

10. SYNC AMPLIFIER AND LIMITER

The sync amplifier and sync limiter (see figure 13)
share a type 65L7 tube (15). The first section amplifies
the sync signal obtained from the output of the video
amplifier tube (12) through coupling capacitor Cé4
and isolating resistor R59. The sync amplifier is self-
biased by resistor R60 and operates at a low plate volt-
age obtained from resistance dividing network R61 and
R63. The use of low plate voltage enables this stage to
clip off video appearing on the sync signal.

The second section acts as a limiting cathode follower
which clips off noise peaks and supplies constant sync
voltage to the multivibrators.
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Figure 13. Sync Amplifier and Limiter
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Figure 14. Vertical Sawtooth Generator and Sweep Amplifier

11. VERTICAL SAWTOOTH GENERATOR
AND SWEEP AMPLIFIER

The vertical sawtooth generator (see figure 14) uses
a type 6SN7 tube (20) as a conventional cathode-
coupled multivibrator with an intergrating circuit (R83,
C88 and R84, C91) feeding sync pulses to the first
grid (pin 1). The vertical multivibrator can be easily
adjusted with vertical hold control R87 to sync at 60
cycles.

The second plate of the multivibrator acts as a dis-
charge tube across capacitor C93 to form a sawtooth
output. The value of this sawtooth-forming capacitor,
along with the series charging resistors R89 and R90, is
such as to permit use of the linear portion of the charg-
ing curve. Vertical size control R90 acts as a gain con-
trol to change the size of the picture vertically.

The vertical output uses a type 6SN7 tube (21) as a
push-pull deflection plate driver. The phase inversion
to drive the second section of this tube is obtained by
using the small differential sweep voltage appearing
across both resistor R113 and resistors R112 and R111,
The required B} voltage to supply sufficient drive
from this stage is obtained from the high-voltage
bleeder resistor R113. In addition, this stage is biased
higher than normal 18 reduce the current drain from the
high-voltagesupply (approximately 250 microamperes).

=20

12. HORIZONTAL SAWTOOTH
GENERATOR AND SWEEP AMPLIFIER

The horizontal sawtooth generator (see figure 15)
uses a type 6SN7 tube (16) as a conventional cathode-
coupled multivibrator with a differentiating circuit,
capacitor C73 and resistor R67, feeding sync pulses to
the first grid (pin 1).The horizontal multivibrator can be
easily adjusted with horizontal hold control R7] to sync
at 15.75 kilocycles. The second plate of the multivibra-
tor acts as a discharge tube across capacitor C76 to
give a sawtooth output. A small change in the value of
this capacitor C76 greatly affects the size of the saw-
tooth output. The value of sawtooth forming capacitor
C76, with charging resistors R74 and R72, is such as to
permit use of the linear portion of the charging curve.
Changing the value of horizontal size control R74
changes the size of the picture horizontally.

The horizontal output uses a type 6SN7 tube (17) as a
push-pull deflection plate driver. The phase-inversion
network (R78, R114, and C79), together with resistor
R79 and capacitor C80, is so designed that the second
grid voltage is self-compensated to give equal outputs
from both sections. The plates of the output tube con-
nect to the B4 300-volt line through chokes L7 and L8,
providing a balanced a-c load.
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13. AUDIO OUTPUT STAGE

The audio output stage (see figure 16) employs a
conventional single-ended 6K6-GT/G output tube (11)
driving a b-inch electrodynamic speaker with a 3.2-ohm
voice coil. The overall distortion is less than 5% at 11/
watts and starts to break up at slightly over 3 wats.
Resistor R33 and capacitor C40-B filter out 120-cycle
ripple from the low-voltage supply and prevent audio
current changes from modulating the 300-volt d-c sup-
ply to the rest of the receiver.
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Figure 16. Audio Output Srage

14. LOW -VOLTAGE POWER SUPPLY

The low-voltage supply uses a 5U4 full-wave recti-
fier tube (14) and supplies 300 volts DC at approxi-
mately 200 milliamperes. The speaker field offers ap-
proximately a 4-henry filter at 200 milliamperes and is
used with electrolytic capacitors C69-A, C69-B, C69-C,
and C40-D to provide proper B filtering. The resis-
tance of the speaker field is approximately 220 ohms
when cold.

The primary resistance of the power transformer is

1.8 ohms and the resistance of the total secondary is
86 ohms.

15. PICTURE TUBE

The picture tube is operated with the heater grounded
and with the second anode at a +5000-volt potential.

Caution: On the Model 22A21 or 22AX21
receiver, care must be exercised in keeping
magnetic material away from the shield.
Should the shield become magnetized, a de-
magnetizer can be made by removing the
laminations from one side of a filter choke,
wiring the choke coil to the a-c line, and
passing the open end over the surface of the
shield.

If a test is to be made to determine whether or not
the picture tube is defective, either install it in a set
known to be operating properly, or replace the tube
with another known to be good.
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VI. CIRCUIT ALIGNMENT

General. A complete alignment of this television re-
ceiver consists of the following individual alignment
procedures, listed below in the correct sequence. How-
ever, any one alignment may be performed without the
necessity of re-aligning the other sections.

1. Video |-F Amplifier Alignment.

2. Audio |-F Amplifier Alignment.

3. Oscillator Adjustments.

4. R-F Amplifier Alignment.

Test E?uipmenf. The following test equipment is re-
quired tor alignment purposes:

CATHODE-RAY OSCILLOSCOPE. —This unit should

referably have a 5-inch screen and should have good
ﬁigh-frequency response, useful in making waveform
voltage measurements.

MARKER SIGNAL GENERATOR.— This signal ge-
nerator must have good frequency stability and be ac-
curately calibrated. It should be capable of covering
frequency ranges of 20 to 30 megacycles, 44 to 88
megacycles, and 174 fo 216 megacycles. The generator
should have an output of 0.1 volt with adjustable at-
tenuation. Tone modulation is useful in checking AM
rejection of the audio FM detector.

SWEEP GENERATOR. — This generator should give
approximately 0.1 volt output with adjustable attenua-
tion. The output should be flat over wide frequency
variations of the sweep. The frequency coverage should
be 20 to 30 megacycles, 40 to 90 megacycles, and 170
to 220 megacycles, all with a 10-megacycle sweep
width. 1t is preIeraHe that this generator have a sweep

output to deflect the tést oscilloscope horizontally.
However, a sync sweep ou:ruf or a 60-cycle line phasing
sweep system may be used for this purpose.

Other Notes.

Use a 1000-mmf capacitor, with small clips, to shunt
the primary winding of the stage to which the signal
generator is connected. This will prevent absorption
which would alter the shape of the response curve.

Although all trimmers are on top of the chassis, it is
recommended that the chassis be removed from the
cabinet and set on its side with the transformer end
down, This will facilitate connection of the oscilloscope
and signal generator to the proper points in the circuit.

The outputs of the marker generator and of the sweep
generator are both applied to the same signal-input
roinf described in the alignment tables. Adjust the
evel of the marker generator so that the shape of the
response curve is not "pulled” or changed. Connect the
signal to the grid of the tube preceding the transformer
to be aligned. Adjust the frequency of the sweep gene-
rator to center the response curve on the screen of the
oscilloscope, and the sweep width to more than cover
the band width. ;

It is recommended that the output of the audio and
video detectors be connected to the input of the oscil-
loscope with a pair of twisted leads having an isolating
network at the receiver end (see below).

03CILLOBCOPE TWISTIO LEADS
eyt o

IB3 GT/B0OI6
CAUTION! o
SHIELD MLST
BE REPLACED
BEFORE TURN-
ING SET CN.

6VE6-GT/G
8

AUDIO 1 F.
SUB - CHASSIS

6BAS ____
k4

i |
: |
6K6-GT/6

3

$

GKC;'GTIU

6SL7-6T/6G ?
15
o

TO REMOVE PICTURE TUBE,
LOOSEN 2 SCREWS

AAND REMOVE 4 SCREWS (8)

6SNT-GT/G
20 16 21 17 SPEAKER
PLUG

TUNER SUB-CHASSIS
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