SPECIFICATIONS

PICTURE TUBE: 7", Electrostatic Deflection.

INPUT IMPEDANCE:

INTERMEDIATE FREQUENCIES:

Video IF = 25.75 KC.
Andio IF == 21,25 IMC.
Inter-carrier Beat Audio IF — 4.5 MC.

POWER CONSUMPTION :

300 Ohm.

Approximately 100 Watts.

OPERATING VOLTAGE
This receiver is designed to operate
from a 117 volt, 60 cycle AC power outlet.
DO NOT ATTEMPT TO OPERATE THIS RECEIVER ON
DIRECT CURRENT (DC).

INTERLOCK PLUG

This set is vrovided with an interlock
plug which disconnects AC line cord from
chassis when cabinet back is removed.

TUBE COMPLEMENT

Symbol Type Circuit Function

V1 6AU6 Audic IF

V2 6ALS Ratio Detector

V3 6sQ7 Audio Amplifier

v 6ASS Audio Output

') 6ATI6 1st IF

V6 6AUL 2nd IF

V7 6AU6 3rd IF

V8 6ALS Video Detector and AGC
A\ BATI6 Video Amplifier

V1o *5Y3GT Low Voltage Rectifiler
V1la 6SN7GT Sync Separator

V11B = Vertical Oscillator
V12A Synec Amplifier

viz  OSN7GT  pisontal Oscillator
vl 1B3GT/8016 High Voltage Rectifier
V1 6V6GT High Voltage Oscillator
gigg 6SL7GT Balanced Vertical Output
V16 7JP4 7" Picture Tube

V701 64GE RF Amplifier

V702 6J6 Oseillator & lMixer

* Some sets used S5U4G,
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NESS  SIZE HOLD SIZE  WOLD CENT. CENT.

Tube Locations, Top View,

See production changes.

HIGH VOLTAGE WARNING

Operating or servicing this television
receiver with cabinet removed involves
shock hazard. Exerclise normal High Voltage
precautions while working with this set.

High voltages are present throughout
the picture tube focusing and deflection
circuits. No attempt should be made to
make measurements from these points with
ordinary test equipment.

Very carefully follow instructions giv-
en in this manual regarding location of
test points for alignment, for taking volt-
age measurements, or in making oscilloscope
waveform analysis. Do not connect test
equipment across other points in the re-
ceiver unless you are thoroughly familiar
with the circuit wiring and points at
which high voltages are present.

TELEVISION FREQUENCY RANGES

Picture Sound Receiver
Channel Channel Carrier Carrier R-F Osc.
Number Freq. (Mc) Freq. (Mc) Freq. (Mc) Freq. (Mc)
2 ., %4.60 . . L5525 ... %975 ... .. .. .. .. 81l
3 60-66 .. .. . . . 6125 .. .. .. .. . 65.75. ... ....... . 87
4 66-72 ... .. . 67.25. ... ... .. 2175 .. ... . 93
5 76-82 ... .. ... 7725 ... ....... 8175 .. . ... ... .103
6 ....... 82.88 .. ... .. .. . 8325 .......... 8775 ...... .. ...109
7 ... ... .174-180 . .o 175.25 17975 ... ... 201
8 ......180-186 . . o 18L25 185.75. ... .. .. .207
9 ... 186-192 . . . 187.25. ... ... . . 19L75. ... . ... .. 213
0. . L...192-198. .. ... 19325 197.75 ... .. .. ... 219
11 ... 198-204. . ... 199.25. . . . .203.75. .. - 225
12, .. ... 204-210. L.205.25 ... 209.75. ... ....... 231
13........... 210-216 21125 ... ... .. 215.75. ... ... ..... 237

©John F. Rider



MODELS 19A11S, 19A115N, 19Al2S,
19A125N, 19A15S, 19A15SN; Ch. 19Al

OPERATION
BRI T TSR AR G R R S R L TR A R B S ]
é Set CONTRAST about three- Select station by turning CHANNEL g Turn set on by rotating. Ihog
g qocﬂen mmh!horlghl. (inner knob) OFFVOLUMEerdMQh.ddng

kundbndeidn&odvolm,

Readjust CONTRAST for dwg 4 Adiust SHARP TUNING (outer ' e
ust OFF VOLUME contl. |

plcfurn defull and bcst shading. knob) for bm picmn and sound,
g 2 5 EREE ‘”.g{m% §u @ * £ “\ j’"&*;?g: :

NO'I'E pricfunmomuporduwnosshwn in Figure 4, orifhloohslmllw?oﬁg-

ure 5 or 6, make adjustment indicated in Figure 2 below. However, do not make

adjustment unfil you are certain that the correct picture cannot be obtained by adjust-

ing the front panel operating conl‘roh

R T T s T S B AR B T A P S R R e i G RS TR A

Fig. 1. Front Panel Controls showmg complete tuning procedure.

If picture Ioo‘(s like Figure 4, adjust
VERTICAL HOLD until motion stops.

@@‘@o @@@

MO oL oL WAL WAL YonEw s

If screen looks similar to Figures 5
or 6, adjust HORIZONTAL HOLD
until picture appears.
Fig. 2. Rear Panel Showing VERTICAL HOLD and HORI-
ZONTAL HOLD adjustments.

B R k]
N RN R Y

Fig. 7. Sound bars and buzzing sound; Fig. 8. Too much contrast; turn Fig. 9. Too little contrast; turn
adjust SHARP TUNING. CONTRAST to left. CONTRAST to right.
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The*installation of this set is similar
to the installation of other television
receivers with regard to antenna installa-
tion, connection of transmission line, and
placement of the receiver. The following
information will be helpful in properly
adjusting the receiver for best operation.

There are eight controls on the rear
panel of this receiver. These controls
are pre-set at the factory, but should be
rechecked at the time of installation to
insure best results.

Before adjusting the rear panel con-
trols, be sure that the SHARP TUNING con-
trol has been carefully set for the clear-
est picture and reasonably good sound.

" Fig. 14. Picture too bright or dim;
adjust BRIGHTNESS,

é@ o o

8

- BRIGHT-  VERTICAL VERTICAL 3
$ize

NESS ?li HOLD

" Fig. 15. Picture 100 small or large;
adjust VERTICAL SIZE.

o
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3 Fig. 16. Picture too wide or narrow;
adjust HORIZONTAL SIZE.

-~ HOLD

Fig. 17. Picture too high or low;
adjust VERTICAL CENTERING.

NOTE: See Figure 2 for VERTICAL HOLD and HORIZONTAL HOLD adjustments.

Fig. 12. Medical Equipment

interference. interference.

INSTALLATION & SERVICE ADJUSTMENTS

Better pictures may sometimes be ob-
tained by changing the settings of the
CONTRAST control (front panel) and BRIGHT-
NESS control (rear panel). See figures 9
and 14, If the picture seems to be too
faint, adjust the BRIGHTNESS control (rear
panels for the desired sereen illumination.
The CONTRAST control should then be adjust-
ed for clearest detail and best shading.
Try several such settings to determine the
ones giving the most satisfactory picture.
The BRIGHTNESS control (rear panel) should
not be set for maximun screen illumination
because the picture will not be clearly
defined.

Occasionally, picture detail may be im-
proved by slightly readjusting the FOCUS
control (rear panel). (See figure 19.)

AUDIO BUIZIIZ
See page 16 for complete discussion of audio buzz.

(3 &
s &
i

Fig. 18. Picture off to right or left;
adjust HORIZONTAL CENTERING.

Q © O O
HORIZ. VERTICAL ~ HORIZ.  FOCUS
CENTERING CENTERING

Fig. 19. Picture detail poor;
adjust FOCUS.




MODELS 19A11S3, 19A11SN, 19A12S,
19A128N, 194158, 19A15SN; Ch. 19Al

PICTURE TUBE

PICTURE TUBE HANDLING PRECAUTIONS: Use
exceptional care and caution when handling
or installing the picture tube (7JP4+). It
encloses a high vacuum and the large sur-
face area is subject to conslderable air
pressure. Breakage of the tube and conse-
quent shattering of glass may cause seri-
ous injury. It is recommended that safety
goggles and heavy gloves be worn when
handling tubes. Avold nicking or scratch-
ing glass surface of tube from contact
with other objects.

REPLACING PICTURE TUBE (7JP4)

Removing Picture Tube:

a. Remove tuning knobs by pulling off.
Knobs used are push-on type.

b. Remove cabinet back with interlock-
ing line cord connector attached.

c. Release the chassis by removing the
four mounting screws at the bottom
of the cabinet. 8lide chassis out.

d. To remove the plcture tube, slip
socket and tube shield back from the
base of the tube. Loosen the two
screws which mount the webbing band
clamping bracket at the side of the
chassis. BSee figure 20.

Installing New Picture Tube:

The above procedure should be re-
versed, making sure that the metal tube
shield fits snugly around the neck of
the tube and tube clamping spring firm-
ly supports the tube to the chassis
tube support bracket. Note corrugated
cardboard strip between tube and shield.
Also note small sponge rubber pad used
to keep the webbing band from slipping.

Important

Before tightening the webbing band
which holds down the front end of the
picture tube, make sure that the tube
is set in position for proper picture
alignment and that the rubber bumpers
of the adjustable support brackets con-
tact the contour of the tube. Also, the
front end of the picture tube (highest
point on picture surface) must extend
1-15/16 inches out from the front edge
of the chassis. This can best be meas-
ured with a 5 or 6 inch carpenters
square.

Chéssis,'ﬁfont View.,

Figuré'ébr

Figure 22, Picture Tilt.

Rotate picture tube for
proper picture alignment.
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19A1 CIRCUIT DISCUSSION

GENERAL NOTE: The IF circuit of this
chassis utilizes a circuit development
known at "Inter-carrier Sound System". It
1s well to remember the following:

The video and sound IF carriers are am-
plified as a unit (not separated). The
video and sound slgnals remain together
through the video IF stages and video am-
plifier wup to the grid of the picture
tube.
nals 1is always kept considerably lower
than the video signal level.

The sound and video IF carrliers mix
(converter action) at video detector V8
and produce a 4.5 MC FM IF carrier (dif-
ference frequency 25.75 minus 21.25 MC).
Detection of this 4.5 MC FM IF carrier 1is
the function of ratio detector V2 (6AL5).
Since the 4.5 MC FM IF 18 an inter-carrier
beat, loss of video signal will also re-
sult in loss of the 4.5 MC audio IF car-
rler. No sound will then be heard from
the speaker.

The audio IF carrier level (21.25 MC)

i is dropped substantially below the video
i IF level (25.75 MC) in the video IF stages.
This insures that the level of the ampli-
tude modulation (present in the 4.5 IMC
beat FM IF carrier) will be low enough to
permit complete removal by the FI ratio
detector. If the required ratio in the
relative levels of the video and sound IF
carriers is materially changed, the level
of amplitude modulation in the 4.5 MC FM
IF carrier may be increased to such ex-
tent that it will be impossible for the
ratio detector to remove it completely.

However, the level of the sound sig-

Amplitude modulation which is not re-
moved by the ratio detector will result in
spurious audio components heard as a buzz-
ing sound in the speaker. For additional
discussion of buzzing sound, see page 16,

RF SECTION: See separate tuner circuit
diseussion under heading "94C8-1 TUNER
CIRCUIT DISCUSSION".

IF AMPLIFIER (VIDEO AND SQUND): Signal
output from the mixer stage of the RF tun-

er is coupled to IF amplifier V5 (6AU6).
The combined video and sound IF carriers
are amplified as a unit through a three
stage wide band IF amplifier, consistin
of tubes V5 (6AU6), V6 (6AU6) and V7 (£AUGL
The IF amplifier coils are stagger-tuned
to obtain proper IF band width with ade-
quate gain.

AGC controlled IF stages (V5 and V6);
having unbypassed cathode resistors, pro-
vide for greater stability and uniform IF
band width for all settings of the con-
trast (gain) control.

VIDEO DETECTOR AND AGC: Rectification
of IF signal is achieved by one section of
twin diode V8 (6AL5). The demodulated
video signal appears at plate of the de-
tector section of V8. The video IF carri-
er (25.75 MC) and the audio IF carrier
(21.25 MC) also mix at this point (con-
verter action), producing a 4.5 MC FM IF
carrier (difference frequency). This
beat carrier has the full 25 KC frequency
deviation of the original FM signal.

I ANTENNA
4.5MC 4.5MC AUDIO o SPEAKER
AUDIO LF RAT AUDI
= A AMP. = OUTPUT
AMP DET.
Vi ve v3 va
I.F. VIDEO DET.
R.F. AMP MIXER >
V701 > V702 > AMP, > 8 AGC | wm;:’ogmp PIGTURE TUBE
V5,V6,VT ve
" . SYNC. SYNC
o "'F'ngc' SEPARATOR |- AMP | HOR. OSC.
A v VilA Viza - VizB
P
—
Y l
Low VERT VERT
VOLTAGE H.V. 0SC. H.V. RECT. VERT. 0SC. OUTPUT F‘ OUTPUT
POWER via Vi3 viie [ visa visg
SUPPLY
Figure 23. Functional Block Diagram.
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Automatic gain control (AGC) bias 1is
developed across diode load resistor R27.
INOTE: Contrast control R33 varies the de-
lay bias on V8.

VIDEO AMPLIFIER: Video amplifier
v9 (6AUG) functions to amglify the compos-
ite video signal and the 4.5 MC audio IF
signal.

The video amplifier also functions to
some degree as a noise limiter, clipping
impulse nolse peaks from the composite
video signal. Noise limiting action oc-
curs by virtue of the negative direction
of the signal from the video detector
plate (V8), thus driving video amplifier
V9 to beyond cut-off on noise peaks.

Video signal output from V9 is coupled
to the cathode of picture tube V16 (7JP4).
A portion of this signal is also coupled
to sync separator V11A. The 4.5 MC audio
IF signal from V9 1s coupled to the tuned
input of audio IF amplifier V1.

AUDIO SECTION: The +.5 MC audio IF
signal 1s amplified through V1 (6AU6) and
applied to the ratio detector V2 (6AL5).
Audio developed by the ratio detector is
coupled to audio amplifier V3 (6SQ7) which
in turn is coupled to V4 (64S5). V4
functions as an output stage, voltage drop-
ping, and voltage regulating tube. Conduc-
tion current through this tube is in seriles
with the B plus voltage supply to other
tubes.

SYNC SEPARATOR: Output from the video
amplifier 1s coupled to sync separator
V11A (& 6SN7GT).

The sync separator V11A is self-biased
by grid resistor R38, plate current flows
only during positive pulse peaks, thus
clivping away the rest of the video signal.
Only amplified sync pulses appear at the
plate of V11la sync separator.

SYNC AMPLIFIER: Sync pulse amplifier
V124 (% GSN7GT) operates as a self-blased
amplifier, and inverts the sync pulse, so
that it has correct polarity to synchro-
nize or lock in vertical and horizontal

sweep oscillators.

The sync amplifier V124 (4 6SN7GT) is
capacity coupled to the horizontal oscll-
lator (sweep generator) V12B (4 6SN7GT).

Syne amplifier 1s also coupled to the
vertical oscillator (sweep generator)
throush an integrating network. This net-
work is a low pass filter which filters out
the horizontal sync pulses and passes the
vertical synec pulses on to the vertical
oscillator V113 (4 63H7GT).

MODELS 19Al1l1lS, 19A11SN, 19Al1Z2S,
19A12S8N, 19A15S, 19A15SN; Ch. 19Al

VERTICAL OSCILLATOR: The vertical
blocking oscillator V11B (4 65N7GT) 1s
synchronized by incoming sync pulses ob=-
tained throurh the integrating network.

A saw-tooth wave 1s formed by the RC
network which i1s assoclated with the plate
circuit of the vertical oscillator.

VERTICAL SWEEP OUTPUT: Saw-tooth out-
put from V11B 1s coupled to both sections
of V15 (6SL7GT), operating as a push-pull
amplifier. Balanced output from V19 is
coupled to the vertical deflecting plates
of the picture tube.

HORIZONTAL OSCILLATOR: Sync pulse out-
put from V12A is applied to the grid of
the horizontal blocking oscillator
V12B (4 6SH7GT).

L differentiating network (high-pass
filter) consisting of C35, grid coil of T3,
R4, and R45 (horizontal hold control),
filter out vertical pulses.

V12B is synchronized by incoming pulses.
A saw=-tooth wave is obtained through
sweep output transformer T4. Output from
V128 is coupled through T4, C38 and CWHQ to
the horizontal deflecting plates of the
picture tube.

HIGH VOLTAGE POWER SUPPLY: The high
voltage power supply includes RF (high
voltage) oscillator V14 (6V6GT), oscilla-
tor auto-transformer T5 and high voltage
rectifier V13 (1B3GT/8014). RF voltage of
plate coil of T5 is stepped up to a peak
voltage of approximately 6000 volts. The
secondary winding of TS5 supplies a low RF
voltage for the filament of high voltage
rectifier V13.

The 6000 peak RF volts is applied to
the plate (cap) of V13 high voltage recti-
fier. Rectified current is filtered by
R68 and C56 to remove RF component.

Oscillation of §14 (6VEGT) is sustained
by capacitive feedback accomplished by
placement of a circular coll spring around
the middle of V13 enveloBe and is con-
nected to the grid of V1k.

PICTURE TUBE: Picture tube V16 (7JP4)
employs electrostatic deflection and
focusing.

Video signal input from the video ampli-
fier is applied through C43 to the cathode
element. Grid #1 (signal grid) of the
tube is grounded to chassis.

€-€ 39vd AL TViIWav



94C8-1 TUNER
CIRCUIT DISCUSSION

The 94C8-1 tuner is an individual sub-
chassis consisting of an RF amplifier V701
(6AG5) and an RF mixer and oscillator V702
(6J6), Channel selection is accomplished
with rotation of a turret assembly having
separate matched snap-in coils for each of
the 12 channels. An oscillator sharp tun-
ing control C711 permits fine tuning ad-
Justment.

Antenna coils L701 consist of a center-
tapped coll (primary) and RF grid coil

(secondary). Interstage coils L702 con-
sist of an RF plate coil, mixer grid coil
and osclllator coil. Coupling between the
RF amplifier, mixer and oscillator is ac-
complished by locating all coils on the
same coil form, in close proximity of each
other.

Signal output from the mixer stage 1s
coupled to IF amplifier through 1lst IF
coil T702.

94C8-1 TUNER SERVICE
See page 17 for production change in 94C8-1 Tuner.

GCNERAL: The high frequenciles used in
television make it necessary that extreme
care be exercised in handling or servicing
RF tuners.

Location and lead dress of components
and wiring are usually very critical. At
high frequencies, wiring leads tend to act
as small inductances or capacitlies and con-
sequently may appreciably alter electrical
characteristics of critical ecircuits.

Parts location and ground connections
should he as originally made. V‘hen replac-
ing components, it is important that they
be replaced with parts of identical elec-
trical characteristics and physical size.
Refer to parts list for “temperature coef-
ficients, tolerances, and other essential
description.

Note resemblance between some ceramic
condensers and resistors. If in doubt,
check call-out symbols in fig. 26 and 27.

Also note that replacement of tubes (es-
pecially V702(6J6) oscillator-mixer tube)
may cause some slight detuning of tuner
circuits. This is due to the inherent dif-
ferences of interelectrode capacitances.
When replacing V702(6J6) tube, it is re-
commended that several tubes be tried in
order to select a tube which will cause
least oscillator frequency shift. Thils is
easily checked by noting whether the oscil-
lator Sharp Tuning control C711 will tune
in the picture carrier of the television
signal at, or reasonably close to, the
middle of itc range.

Channel snap-in coils must be handled
with care. Do not disturb coil windings.
Also be sure the coils are properly paired
for the indicated channel number, and that
colls follow proper sequence when reassem-
bled in the turret drum. For proper refer-
ence of tuner shaft in relation to coil
position, refer to figure 33.

TUNER REPLACEMENT: Replacement of the

complete tuner should generally never be-

©John F. Rider

come necessary since all electrical and
mechanical parts are easily replaceable.

Complete parts list and service data
covering parts replacement and tuner align-
ment are given in this manual. Minor ad-
justments or repairs can easily be made in
the field.

SHARP TUNINKG CONTROL C711: The normal
electrical range of the sharp tuning con-
trol for high channels 1s plus or minus

MC, for low channels plus or mlnus

.5 MC. Decreasing the spacing between the
tvio stationary metal stator plates will
increase the range of freauency.

To move the stator plates closer to-
gether or further apart, loosen the mount-
ing screw (J, figure 253. Unsolder the
metal strap K. (This strap was V-shaped
in early production, and straight in later
production.) Reposition stator plate. Re-
solder strap and tighten screw.

NOTE: Slight rubbing of the rotating
dielectric disc against the grounded stator
plate is intentional, in order to avoid
vibration with resnlting microphonics.
However, the rotating dielectric disc
should not be allowed to rub or contact
the ungrounded plate attached to terminal
#1 of the contact plate.

REMOVING CHANNEL COILS: Insert a screw-
driver blade between the coil retainer
spring and the turret end plate. Twist
the blade away from the turret and 1lift
the end of the coll upward and remove.

OSCILLATOR SLUGS IN TOO FaR: If HF os-
cillator slugs "fall into" coil form, re-
move the channel coil, move the slug re-
taining spring aside, and tap the coil
assembly until the slug slips forward.
Set the coil retaining spring into posi-
tion; it shoild rest firmly against the

slug. See figure 24,



REMOVING TUNER TURRET ASSEMBLY:

d.

b.

€.

_Remove stop screw "S", spring M706,
and the retaining plate at the front
of the tuner. See figure 33.

Remove the shaft retaining spring at
the rear of the tuner by spreading
it over the end of the shaft.

Using a screwdriver blade at the side
of the tuner, press the detent spring
11702 and roller M701 away from the
turret detent plate.

Grasp tuner shaft and slip out of
end plate bearings.

Reassemble in same manner.

RENOVING CONTACT PLATE ASSELBLY M703:

ae

Remove turret as indicated under "Re-
moving Tuner Turret Assembly".

Remove the mounting screws at the
front and rear of Contact Plate and
Bracket Assembly M703.

Press outward the front and rear
tuner chassis end plates.

To free M703, release the contact
plate tabs by pushing them away from
the slots in the end plates.

Unsolder all connections to contact
plate. TUnsolder the solder joint (L)
holding contact plate to the cen-
ter partition of the tuner chassis.

Reassemble in the same manner.
Note
When reassembling Contact Plate
and Bracket Assembly 1M703, it
will be necessary to reposition
M703 as indicated in the next
paragraph; it will also be nec-
essary to reset the Detent
Spring HM702 as indicated under
"Resetting The Detent Spring".

9#08—1 Tuner Turret,
Showing Snap-in Coiis.

Figure 24,

MODELS 19A11S, 1QA11SN, 19A12S, 19A12SN, 19A15S, 19A15SN; Ch. 19Al

REPCSITTIONING CONTACT PLATE ASSY. M703:

Qe

b.

RES

Loosen the contact plate mounting
screws.

With thumb pressure of right and
left hands, press the upper end of
the contact plate toward the turret.

The contacts on the contact plate
should clear the plastic surface of
turret coils by a few thousands of
an inch. Clearance can be observed
by removing several sets of coils
from the turret and slowly rotating
turret.

After setting the contact plate for
proper clearance, tighten the con-
tact plate mounting screws.

Resolder wiring connections and sol-
der joint (L).

ETTING THE DETENT SPRIMG M702: ''hen

servicing the Detent Spring 1702, the
Detent Roller M701, or when replacing the
Contact Plate and Bracket Assembly 1M703,
the detent spring should be reset as
follows:

e

b.

d.

Loosen the detent spring mounting
screw.

Cbserving the contacts on the contact
plate, grasp the turret and the roll-
er end of the detent spring. Rotate
the drum slightly in one direction
and then the other, until a point is
reached where the contacts appear to
have the greatest rise.

Check to see that the detent roller
is set in the center of the depres-
sion on the edge of the turret de-

tent plate. If setting is correcty

tighten the detent spring mounting
screw,

Rotate the tnurret, checking contacts
on all channels.

Figure 25.

94C8-1 Tuner, Side View.
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Symbol

*R701
R702
RT703
R704
¥R 705
RT706
R707
*R708
R711

Symbol

L701
L702

L703
L704
L711
7702

Symbol
C701

c702
C703

Figure 26. 94C8-1 Tuher, Side View

RESISTORS Part No.
3,900 Ohms, 1/4 Weuvenessosesses98A
47,000 Ohms, 1/4 Weseesoussessss 984
10,000 Ohms, 1/4 Weeseoseneeeaes 98A
2,200 OhmS, 1/2 MieeeasasaasssasBBA
4,700 Ohms, 1/2 Weesassaosonsaas9BA
220,000 OhmS, 1/4 Weueseseeeesees 984

1

2

45-15
45-17
45-18
45-19
45-20
45-21
10,000 Ohms, 1/4 Wesessssseneass98A 45-18
4,700 Ohms, 1/2 Weseseseosraseas 984 45-20
15,000 Ohms, 1/4 Weuevesasseoese 98A 47=4

COILS, TRANSFORMERS, ETC. Part No.

Antenne Coil
Mixer and Oscillator Coils
NOTE
Coils L701 end L702 supplied only in
watshed pairs. Specify from list below.

et eeceanaenanesaYBA 45-2
4B setssssnssssnes IBA 45-3
Heiiriasrsnnanesa 9BA 45-4
#5esetesssnssnsass 9BA 45-5
#6evetssenanesnees 984 45-6
Channel #7ueceevacecsasass 984 45=7
Channel #B.veessesonssssss 98A 45-8
Channel #9..eeeiessansssss 984 45-9
Channel #10.esusseeesessssIBA 45-10
Channel #1leesessssssssess 984 45=11
for Channel #12.evees0eeavssse984 456=-12
for Channel #13--.------..--..98A 45-43
Choke, Filament RFesssesssscsses98A 45-13
Choke, Filament Oscillator......98A 46-14
Coil,'lat IFecsssssssvesssness Part of T702
1st IF Coil Assemhly.........-.-.QBA 47=3

Channel
Channel
Channel
Channel
Channel

for
for
for
for
for
for
for
for
for
for

CONDENSERS Part No,
5 mmfd,, +.5 mmfd., Zero

Temp., Coeff.ucivevacecaseneea s 98A 45=-22
.5 to 3 mmfd., Ceramic Trimmer..98A 45-23
.001 mfd, min., Ceramio, Hi K...Y98A 45-24

94C8-1 TUNER PARTS LIST

DETENT ROLLER M70I
DETENT SPRING M702

M703

c703
R702
L703

T702

19A1-222

DETENT SCRE'- _—

Figure 27. 94CE-1 Tuner, Bottom
View (Turret removed)

C704 .5 to 3 mmfd., Ceramic Trimmer..,98A 45-23
€705 120 mmfd, Cer, =750 Temp. Coeff.98A 45-25
C706 100 mnfd, Cer, =750 Temp. Coeff.98A 45-26
C707 .5 to 3 mmfd., Ceramic Trimmer,.,98A 45-23
708 20 mmfd, Cer, Zero Temp. Coeff,.98A 45-27
2709 10 mmfd, Cer, =300 Temp. Coeff..98A 45-28
€710 .5 to 3 mmfd., Ceramic Trimmer,.984 45-23
C711 3 to 5 mmfd., Sharp Tuning...Psrt of 704
c712 ,001 mfd. min,, Ceramic, Hi K...98A 45-24
C713 .001 mfd. min., Ceramic, Hi K...98A 45-24
€721 10 mmfd,, Silver Mica, %1 mmfd,

Zero Temp, Coeffeeeceescecscecea IBA 45-55
€722 130 mmfd., Silver Mice, % 10%

Zero Temp., Coeff.eecesanseeees IBA 45-56

(If €721 and C722 are part of T702 wafer, re-
place with individual components listed above, )

Symbol
A

ANTOL
AM702
N703
M704

M705

X706

MISCELLANF.OUS Part No.
Turret Assembly (less coils)
See %Early production......98A

Fig. 24 (Late production...e...98A
Roller, Detent

1/4" diemeter (early prod. ).,..98A

3/8" diameter (late prod. )e....984
Spring, Detent

2-5/8" long (early prod. ).se....984

1-13/16" long (late prod. )ees..984
Contact Plate and Bracket Assy...98A
Shaft Shell & Rotor Assembly

S}lei) THJI)illg. sssessssenscssssss IBA
Spring, Sharp Tuning Rotor

Contactesiseeassesssassasoanennss 98A
Spring, Front Turret Shaft.......98A
Nut, Locking Spring (for trimmrrsjBA
Screw, Trimmer (f4=36%5/8")......98A
Shield, Leaded Tub€eesescsssssese IBA
Shield, Plain Tube..cesessrorsessIBA
Spring, Tube Shield Clemping.....98A
Spring, Rear Turret Shaft........983
cpring, Slug Retaining pso.coil). 98A

45-42
45-51

45=-32
45-50

45-37
45-45
45=-30

45-34

45-41
45-40
45-31
45-33
44-23
45-36
44-26
45=-39
45-52

A Farly and late production parts are not interchangeable. See "PRODUCTION CHANGTS"
* Order exact replacement parts from Admiral distributor or use IRC metalized resistor
only to secure proper high frequency characteristics.

©John F.
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MODELS 19A11S, 19A11SN, 19A12S, 19A123N,
19A158, 19A15SN; Ch. 19Al

ALIGNMENT

GENERAL: Complete alignment of model
19A1 television chassis consists of the
following individual procedures. Alignment
should be performed in this sequence.

a. IF Amplifier Alignment (Video and
Audio IF).

b. 4.5 MC Audio IF Alignment.
¢, Tuner RF and Mixer Alignment.

d. Tuner High Frequency Oscillator
Alignment.

Under normal use or operating condi-
tions, tuner misalignment with age will be
slight. The RF and mixer stage components
as well as coll assemblies have been de-
signed for stable, band-pass operation and
under normal conditions will seldom re-
quire realignment. The HF oscillator how-
ever, may require some slight readjustment,
if the oscillator-mixer tube or individual
channel snap-in coils have been replaced.
See discussion under "94C8-1 Tuner Service'.

Important

Do not attempt alignment of the tuner
until all other possible causes of trouble
have first been investigated. Also, tuner
alignment should not be attempted unless
suitable test equipment, as listed under
"Test Equipment', is available.

TEST EQUIPMENT

To properly service this receiver, it
is recommended that the following test
equipment be available.

RF Sweep Generator

18 to 30 MC range: 10 MC sweep width.
50 to 90 MC range: 10 MC sweep width.
170 to 225 MC range: 10 MC sweep width.

Output: adjustable; one volt minimum.

Output impedance: 300 ohms balanced to
ground for RF ranges.

Marker Generator
18 to 30 MC frequency range.
50 to 90 MC frequency range.
170 to 225 MC frequency range.
Must be extremely accurate or have
built-in crystal calibrator for check-
ing accuracy of calibration.

Crystal Calibrator
Check points from 18 to 225 MC. Not
required if marker or sweep generators
have built-in calibration crystals.

Signal Generator

Accurate signal generator, range 3 to
225 MC, with low impedance output and
calibrated output attenuator.

Oscilloscope

Standard oscilloscope, preferably with
a wide band vertical deflection, verti-
cal sensitivity at least .5 volt peak=-
to-peak per inch, and input calibrator.

Vacuum=-Tube Voltmeter

Vacuum-tube voltmeter or 20,000 ohms
per volt DC meter. Preferably one with
low range (3 volt) DC zero center scale.

TUNER ALIGNMENT REQUIREMENTS

BRF and MIXER: General minimum require-
ments for proper RF and Mixer alignment
are to provide correct band width and for
the response curve (figure 31) to be cen-
tered within the limit frequencies shown
for each individual channel. (See chart on
page 12 for the marker generator frequen-
cles.) Consistent with proper band width
and response curve symmetry, it is also
necessary that maximum amplitude and flat
top appearance be maintained.

RF and mixer coil windings (L7014,
L701B, L7024 and L702B) are self-tuned by
the distributed and tube capacities. Since
the design of this tuner features replace-
able channel snap-in coils, individual
channel adjustments are not provided in RF
and mixer alignment. Overall adjustment
affecting all channels is made by screw
ad justments A8, A9 and Al10. See chart on
page 12. This adjustment should be made on
one of the high band channels, preferably
channel 12. However, it can be made at
any of the lower channels as a compromise
adjustment in order to favor a particular
channel having a weak signal.

If reasonable alignment cannot be ef-
fected on a particular channel, check with
another set of coils marked for that par-
ticular channel. If coils are at fault,
replace pair of coils (L701 and L702) for
that channel (see Parts List). Before re-
placing coils, check to see that they have
not been intermixed or have been located
in wrong sequence in the turret. See
figure 33 for correctly indexing coils.
Coils are stamped with channel numbers or
are RMA color coded.

IMPORTANT

Adjustments A8, A9 and AlO of step 1,
"RF and Mixer Alignment", page 12, are ov=-
erall adjustments affecting all channels.

HF Oscillator: The minimum requirement
for correc gh frequency oscillator
alignment 1s that the oscillator frequency
be adjusted so that the video RF carrler
marker pip appears 6db (50%) below the
peak of the Over-all RF, Mixer and IF Am-

G-¢€ 39vd AL TVIIWAY



plifier resoonse curve. See figure 3k.
The sound RF carrier marker plp should ap-
pear at least 26db (95%) below the peak on
the opposite side of the response curve.
Ideal location of the sound marker plp is
approximately 32db (97.5%) below the peak
and may or may not be visible.

The need for oscillator adjustment of
individual channels is determined by check-
ing to see if the video carrier marker ap-
nears at the 50% point on the response

curve (figure 34) when the Sharp Tuning
Control C711 is tuned through the center

of its range. If all or the majority of
channels appear to be in need of oscilla-
tor alignment, adjustment may sometimes be
made in a single operation, by means of
the overall oscillator screw adjustment
A-11. ©Note that A-11 is an overall adjust-
ment affecting all channels; do not use
for alignment of an individual channel.
Oscillator slug adjustments Al2 to A23 are
to be used for alignment of individual
channels.

©John F.

IF AMPLIFIER
e Caution: To avoid contact with high voltage
wiring, turn set off when attaching test leads.

e Disconnect antenna from receiver.

e Before starting alignment, allow 30 minutes
for receiver and test equipment to warm up.

_ e Point

ALIGNMENT

e Alignment adjustments, connection points, and
response curves are shown in figs. 28, 29, 30.

i is the junction of R705 and R706.
"yM is the junction of L8 and R31.

e Point

e Point "R" is the junction of R15, R18, Clb.
Step S;gz}leﬁz;' Connections Instructions Adjust
Signal Generator high side Remove one oscillator-mixer coil (6 Al and A2 for
to point "W" on tuner, low terminal) section from turret of maximum (keep
1 25~3dg§ " side to chassis. tuner. Rotate turret until open coil | reducing gen-
unmodulate ition is adjacent to contact erator output
VTVK — pos: S P
tween(gozgit“gg iﬁa]c:.:.;s:ies points on tuner contact strip. Set to keep VIVM at
and chassis ground. contrast control full on. approx. 1 valt)
23.1 MC Same as above. Must use non-metal- A3 and AL as
2 unmodulated Sate as above lic screwdriver when adjusting Al. in step 1.

a, Disconnect Signal Generator and VIVM.

b.
receiver.

C.

="

on tuner, low side to chassis ground.

in figure 28.
slope ol curve),

Connect Oscilloscope between point "XI" in chassis and chassis ground. Keep leads away from

Connect Sweep Generator high side to point "W" on tuner, low side to chassis ground.
Sweep Generator to sweep the IF pass band (20 to 30 KC).

Loosely couple Marker Generator high side to the Sweep Generator lead connected to point "we

Check curve obtained against the ideal overall IF amplifier response curve shown in figure 28,
If necessary, retouch (stagger tune) Al, A2, A3, and or AL as required,

THMPORTANT
To avoid distortion of the response curve (overloading the video detector) keep the sweep
cenerator and marker generator outputs at a very minimum.
barely visible. Connecting a 3 volt bids battery (negative to point R, positive to chassis)
will allow creater signal input without distorting response curve.

It is important that marker pips be in the proper location on the response curve as shovm
Correct location of 25,75 MC marker, should be 6db below peak (50% point on
The 22 IIC marker should be at the opposite side of the response curve,
located approximately 18db (85:) below the peak. The 21.25 lIC marker should be located at
least 26db (95/7) below the peals The ideal location of the 2.25 LIC marker is approximately
32db (277) below the neak and may or may not be visible.

Consistent with proper band width and correct location of markers, the response curve must
have maximum amplitude’, symmetry, and flat top appearance.

Set

Marker pips should be just kept

Replace oscillator-mixer coil removed in step 1.

APPROXIMATELY EQUAL PEAKS

¥

3db MAXIMUM

LIE[1A)

APPROXIMATELY

AT LEAST 26db
OR 95% POINT
ON SLOPE

21.25 NG
NARKE

6db OR 50%

POINT ON SLOPE.

25.75 MG
MARKER

Figure 28. Overall IF Amplifier
Response Curve.

19AI-218A

(SOUND LF)

b
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- TMNODELS 19A11S, 19A11SN, 19Al2S, |
19A12SN, 19A15S, 19A15SN; Ch. 1941

4.5 MC AUDIO IF ALIGNMENT

e Caution: To avoid contact with high voltage e Point "V" is pin #1 of V9, video amplifier.
iri turn t wh t . .
wiring, set off when attaching test leads e Point "Y' is pin #2 of V2, ratio detector.

e Point "Z" is junction of R8, R4 and C6 in
ratio detector stage.

e Disconnect antenna from receiver.

e Before starting alignment, allow 30 minutes
for receiver and test equipment to warm up.

9-¢ 39vd AL
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e Alignment adjustments and connection points
are shown in ficures 29 and 30.
Signal Gen. . .
Step Frequency Connections Instructions Adjust

Before proceeding, be sure to check the signal generator used in alipmment against a crystal
calibrator or other frequency standard for absolute frequency calibration at the 4.5 MC align-
ment point required for this operation. Accuracy required within one kilocycle.

If a frequency standard is not available for a 4.5 MC frequency check, it is recommended that
touchup of zero setting adjustment A7 in step 2 be made using a television signal rather than
the 4.5 MC signal from a signal generator. This touchup adjustment should be made after check-
ing (and aligning where necessary) the IF Amplifier, Tuner RF and Mixer, and HF oscillator.

Signal generator high Use 3 volt scale on VIVM. Keep VIVM | A5 and A6 for max-
- L.5 uc side to point "V" thru | leads well separated from signal imum (keep reduc-
1 unmc;du.Lated <01 cond. generator and chassis wiring. A non- | ing generator out-
VTVM (3 volt DC scale) metalic screwdriver will be required | put to keep VTVM
to point "ye, for aligning slug adjustment AS5. at approx. 1 volt)
Use 3 volt zero center scale on VTVM, | A7 for zero volt-
Signal generator high if available. Keep VIVM leads well age on VIVM (the
2 L.5 uc side to point "V" thru | separated from signal generator and correct zero point
unmodulated «01 cond. chassis wiring. A non-metallic screw-| is located between
VIVM to point "Z". driver will be required for aligning | a positive and a
slug adjustment A7. negative maximum)

Q CONTRAST HANNEL
—= CONTROL SHARP TUNING
' L | | . e 1

T

|

o * o o
° e e o

Figure 29, Bottom View Chassis Showing
Alignment Connection Points.

Figure 30. Top View of Chassis Showing
Alignnent Adjustment Locations.




RF AND MIXER ALIGNMENT
See discussion under "TUNER ALIGNMENT REQUIREMENTS"
e Caution: To avoid contact with high voltage e Loosely couple marker generator to antenna
wiring, turn set off when attaching test leads. terminal (to obtain marker pips of video and
¢ Disconnect antenna from receiver. sound RF carriers)., To avoid distortion of
the response curve, keep marker generator out-
e Before starting alignment, allow 30 minutes put at a minimum, marker pips just barely
for receiver and test equipment to warm up. visible.
e Alignment adjustments, connection points, and e Connect oscilloscope through 10,000 ohm resis-
response curve are shown in figs. 29, 31, 32, tor to point "W", Keep oscilloscope leads
e Point "i" is the junction of R705 and R706. away from chassis.
e Connect sweep generator to antenna terminals. e Set contrast control full on (clockwise).
e Connect wire jumper across RL5 (grid resistor
| of VS).
Marker Gen.| Sweep Gen. .
Step Freq. (MC)| Frequency Adjust
Check for curve resembling RF response curve shown in figure 31. If nec-
1 *205.25 Sweeping essary, adjust A8, A9 and AlO as required. Curve must have maximum ampli-
*%209.75 Channel 12 | 4\ 4o, " symmetry, flat top, and be centered within marker limit frequencies|
211.25
i 2 215.75 13
199,25 11 Check each channel for curve resembling RF response curve shown in
3 203.75 figure 31. In general, the adjustment performed in step 1 is sufficient
to give satisfactory response curves on all channels. (See discussion
L 193.25 10 under "TUNER ALIGNMENT REQUIREITNTS" on page 9 of this manual. How-
197.75 ever, if reasonable alipgnment is not obtained on a particular channel,
187.25 (a) check to see that coils have not been intermixed, or (b) try replac-
5 191.75 7 ing the pair of coils for that particular channel, or (c) repeat step 1
181.25 for the weak channel as a compromise adjustment to favor this particular
6 185-75 8 channel. If a compromise adjustment is made, other channels should be
: checked to make certain that they have not been appreciably affected.
175.25
1 179.75 U MARKER, SOUND CARRIER MARKER, VIDEO CARRIER
83.25
8 6
87.75 -
9 77.25 5 _(DIP SHOULD NOT
81.75 EXCEED 30% OF
67,25 TOTAL HEIGHT.
10 *
TL.T5 “ .
61.25 by
1 65.75 3 3
12 55.25 2
59.75 Figure 31. RF Response Curve.
Remove wire jumper from across R15 (grid resistor of V5).

©John F. Rider

# Picture Carrier Frequency (MC)

Figure 32, 94C8-1 Tuner, Top View.

#¢ Sound Carrier Frequency (MC)

FLAT OF SELECTOR SHAFT

FACING COIL FOR CHANNEL 3.

ADJUSTMENTS AI12 TO A23 INCLUSIVE
(FOR CHANNELS 13 TO 2 RESPECTIVELY)
NOTE:WITH SELECTOR SHAFT AS SHOWN,
A1 (FOR CHANNEL 6) 15 AVAILABLE

MTO6

RETAINING
PLATE

19AF223

19A1-212

Figure 33. 9,4C8-1 Tuner, Front View.




MODELS 19A11S, 19A11SN, 19A12S,
19A128N, 19Al15S, 19A15SN, Ch. 19A1

HF OSCILLATOR ALIGNMENT

See discussion under "TUNER ALIGNMENT REQUIREMENTS" on page 9.

e Caution: To avold contact with high voltage
wiring, turn set off when attaching test leads.

e Disconnect antenna from receiver.

e Before starting alignment, allow 30 minutes
for receiver and test equipment to warm up.

e Alignment adjustments, connection points, and
response curve shown in figs. 29, 32, 33, 3L.

e Connect sweep generator to antenna terminals.

e Loosely couple marker generator to antenna
terminals (to obtain marker pips of video and
sound RF carriers). To avoid distorting re-
sponse curve (overloading the video detector),
keep the sweep generator output and the marker
generator output at a very minimum. The marker
pips should just be barely visible. Connecting
a 3 volt bias battery (negative to point R,
positive to chass) will allow ~reater r“1!7'n.al
input without distorting response curve.

e Connect oscilloscope between point "X" in
chassis and chassis ground. Keep oscilloscope

leads away from chassis.

Point "X" is the junction of L8 and R3l in
video detector stage.

Set Contrast control full on (clockwise).

Set Sharp Tuning Control CT711 for electrical
center as follows: Turn Sharp Tuning Control
counter-clockwise until the stop tab of rotor
of CT711l engages stop screw "S", At this set-
ting the Sharp Tuning Control is at electrical
center and the cut-out in the rotor dielectric
disc will make slug adjustments Al2 to A23 in-
dividually accessible by rotating the turret.

Use a NOM-IETALLIC alirmment screwdriver with
a 1/8 inch blade.

If 1 osecillator slugs "fall into" coil form,
remove the channel coil, move the slug retain-
ing spring aside, and tap the coil assembly
until the slug slips forward. Set the coil
retaining spring into position; it should rest
firmly arainst the slug. Sce figure 2l.

Marker Gen.| Sweep Gen. tructi
Step| preq. (MC) | Frequency Instruction
Before aliening the HF oscillator, check the IF response curve (figure 26) as indicated in
1 step 3 of the IF Amplifier Alignment. Tha IF's must be accurately aligned before correct
oscillator adjustment can be made. Retouch IF adjustments if necessary.
Check to see if the vidzo carrier marker appears at the 50% point on
the response curve (figure 3L) when the Sharp Tuning Control C71l is
> #211,25 Sweeping tuned through the center of its range. If adjustment is needed, check
#%215.75 Channel 13| to see whether mis-alignment is apparent on channel 13 only or also ex-
ists on other channels. If overall adjustment is require a adjust A-11,
Otherwise adjust Al2.
3 205.25 ~ e e ~ bs
209.75 12 Sheck all channels individually for proper marker location. If over-
all adjustment has been made, it may not be necessary to make any
199.25 further adjustments. If necessary, however, make individual IF os-
L
203.75 1 cillator adjustments (A2 to A23) for individual channels by adjust-—
193.25 ing the slug in the HF oscillator section (L702C) of coil L702 for
5 197:75 10 the particular channel.
187.25
&
191.75 ?
7 181.25 8 APPROXIMATELY EQUAL PEAKS
5.7
8 175.25 7 S
179.75 6db OR 50%
83.25 POINT ON SLOPE AT LEAST 26db
! ON SLOPE.
77.25 T T =
10 5 ©
81.75 ~ VIDEO CARRIER
67.25 > MARKER
H 71.75 4 -
61.25
12 65.75 3
55.25 Figure 3l. Overall RF Mixer and IF
13 59.75 2 Amplifier Response Curve.

# Picture Carrier Frequency (iiC)

## Sound Carrier Frequency (MC)
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|] WAVEFORM ANALYSIS

SERVICING BY WAVEFORM ANALYSIS: After a
circuit defect has been localized to the

video or sweep sections, localization to a
single stage can be accomplished by use of
the waveforms shown in figures 35 to 53,

The waveforms shown in figures 35, 36,
37, 38, 39, 40, 41, 42, 43, 47 and 48, are
obtained with a standard RMA television
signal applied to the receiver input. A
television signal is not necessary for ob-
taining the waveforms shown in figures W44,
45, 46, 49, 50, 51, 52 and 53, since these
are taken from sweep circuits. The con-
trast c¢ontrol 1s set so that a voltage of
1.5 volts peak-to-peak (approximately

1 volt average DC) is obtained at TPl (test
point "V", grid of video amplifier), thus
providing a standard of comparison for
measuring stage gain.

Two separate waveforms are shown for
the first four test points. Two different
oscilloscope sweep frequencies were used
in order to show up the vertical and hori-
zontal pulses at each test point (both can-
not be viewed at the same time because of
the great difference in, and non-integral
relationshlp of, the vertical and horizon-
tal pulse frequencies).

et

RELN . .Mli ium ok Lk

3ﬂ

VERTICAL PULSE

N ot

FIG. 35

FIG. 37 VERTICAL PULSE

FIG. 39

©John F. Rider

TP1
Input to Video Amplifier
Pin 1 of V9 (6AU6)
1.5 Volts PP

TP2
Output of Video Amplifier
Pin 5 of V9 (6AUS)
48 Volts PP

TP3
Output of Sync Separator
Pin 2 of VIl (65N7GT)
25 Volts PP

The peak~to-peak voltages indicated for
the various test points were measured by
calibrating the oscilloscope used to ob-
serve the waveforms. Such peak-to-peak
voltage measurements provide a check on
the voltage gain per stage. For example:
the peak-to-peak voltage readings at test
points TPl and TP2 are 1.5 and 48 volts,
respectively. A voltage gain of 32 is in-
dicated for the video amplifier stage
V9 (6AU6).

A change in waveform may be noticed at
the first two test points when the receiver
is switched to a different television sta-
tion. This 1is true since some variations
in the transmitted waveform are tolerated
at the television transmitter.

All waveforms and peak-to-peak voltage
readings are subject to slight modifica-
tion due to the response of the particular
oscilloscope used for test. Due to compo-
nent and manufacturing tolorances, varia-
tions in peak-to-peak voltages between
television receivers are a normal condi-
tion. Hence, when using waveforms and
peak-to-peak voltage readings for quick
trouble shooting, these variations should
be kept in mind to avoid erroneous con-

clusions.

FIG. 38 HORIZONTAL PULSE

FIG. 40 HORIZONTAL PULSE



FIG. 41 VERTICAL PULSE

FIG.43 TP5 HORIZ. PULSE
Input to Horizontal Oscillator
Pin 4 of V12 (6S5N7GT)

448 Volts PP

FIG.46 TP8 HORIZ. PULSE
Blue Wire Lead from T4
650 Volts PP

19A1-243

FIG. 49 TP11 VERT. PULSE
Output of Vertical Oscillator
Pin 5 of VIl (6SN7GT)

22 Volts PP

FIG. 52 TP14  VERT. PULSE
Grid of Vertical Output
Pin 4 of V15 (65L7GT)
7 Volts PP

FIG. 53 TP15 VERT. PULSE
Plate of Vertical Output
Pin 5 of V15 (6SL7GT)
286 Volts PP

MODELS 1QA11S, 19A11SN, 1QA12S,
19A12SN, 19A15S, 19A15SN; Ch. 19A1

TP4
Output of Sync Amplifier
Pin 2 of V12 (6S5N7GT)
100 Volts PP

FIG. 42 HORIZONTAL PULSE

19A1-238

FIG. 44 TPé6 HORIZ. PULSE FIG. 45 TP7 HORIZ. PULSE
Qutput of Horizontal Oscillator Yellow Wire Lead from T4
Pin 5 of V12 (6SN7GT) 650 Volts PP
448 Volts PP

FIG. 47 P9 VERT. PULSE FIG. 48 TP10 VERT. PULSE
Terminal 4 of T7 Input to Vertical Oscillator
9 Volts PP Pin 4 of V11 (6SN7GT)
76 Volts PP

FIG.50 TP 12 VERT. PULSE FIG. 51 TP13  VERT. PULSE
Grid of Vertical Output Plate of Vertical Output
Pin 1 of V15 (65L7GT) Pin 2 of V15 (65L7GT)
7 Volts PP 286 Volts PP
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TROUBLE SHOOTING

The logical procedure in trouble shoot-
ing 1s to (1) localize the trouble to a
particular functional section or circuit
group, (2) isolate the particular circuit
or stage at fault, (3) locate the circuit
defect or component at fanlt.

If circumstances permit, and if possi-
ble, analyze trouble by an operational
check. Test patterns shown on page 1 and
2 will be of help in checking for possible
operational difficulties.

Since this chassis uses an Inter-carrier
Sound System and a 7" electrostatic deflec-
tion picture tube, the following circuit
characteristics should be kept in mind
when trouble shooting.

A. The sound and video IF carriers are
~amplified as a unit. The video and sound

ELIMINATION

The "Inter-carrier Sound System" used
in the 19A1 circuit may cause a buzzing
sound (not HUM) under certain conditions.
Buzzinz sound 1is the result of amplitude
modulation (picture modulation) being
superimposed on the 4.5 MC beat Fl IF car-
rier to such an extent that it 1is impos-
sible for the ratio , detector to remove
this amplitude modulation completely.

Some of the conditions which may pro-
duce a buzzing sound are given below. Cor-
rective measures which may be applied in
the customers home are also listed below.

, The most common causes of buzzing sound
- are improper setting of the Sharp Tuning
control, and the Contrast control being
too far advanced (clockwise). lMerely turn
down the contrast or tune the Sharp Tuning
control for best picture definition. Under
normal conditions, the sound will be free
of audio buzz at this point.

Audio buzz can also be caused by slight
misalignment of the oscillator coils for a
particular channel., Oscillator adjustment
(for individual channels) can easily be
made without removing the chassis from the
cabinet. This adjustment must be made
while receiving a transmitted television
station test pattern or program, and should
be performed as follows:

Touch-up of Oscillator Slug Adjustments
(for individual channels).

a., Allow 30 minutes for set to warm up.
b. Remove Channel and Sharp Tuning knobs.

c¢. Remove channel-indicatine escutcheon:
For plastic cabinets, pry the channel-in-
dicating escutcheon away evenly (with fin-
gernails or acrewdriverg being careful not
to break off the plastic mounting pins
from the escutcheon, For wood cabinets,

©John F. Rider

sifnals remain together through the video

IF stages and the video amplifier. At the
video detector V8, the sound and video IF

carriers mix (converter action) producing

a L.5 MC FM IF carrier.

B. Blocking type oscillators are used
for vertical and horizontal deflection
circuits. High voltages for the cathode
ray tube anodes are furnished by an RF
(nigh voltage) oscillator V14 (6V6GT)
and rectified by a high voltage rectifier
V13 (1B3GT/8016).

C. The audio output stage, V4 (64S5)
functions as an output stage, voltage drop-
ping, and voltage regulating tube. Conduc-
tion current through this tube is in series
with B plus voltage supply to other tubes.

The section on "Waveform Analysis" in
this (19A1) manual will also be helpful.

OF AUDIO BUZZ

slide the escutcheon to the left, and pry
the right side away from the cabinet.

d. Replace knobs after removing escutch-
eon. Set channel switch on station with
test pattern or program. Set Contrast con-
trol for normal picture. Turn Sharp Tuning
control completely to the left.

e, Insert NON-METALLIC screwdriver (1/8¢"
blade and 7" Iength) in the 3/8" hole in
cabinet at right of Sharp Tuning control.
Tune oscillator slug for best defined pic-
ture with minimum buzz. Do this carefully
as only a slight rotation in either direc-
tion of slug will be required.

If station buzz will not tune out com-
pletely with this adjustment, remaining
buzz may be due to misalignment of ratio
detector secondary. This adjustment can
easily be made without removing the
chassis from the cabinet. This adjustment
must be made while recelving a transmitted
television station test pattern or program,
and should be performed as follows:

Touch-up of Ratio Detector Secondary.

NOTE: This adjustment needed on one
channel only.

a. Tune station for normal picture or
test pattern. Aadvance Contrast control
until buzz is audible (full on or almost
full on).

b. Insert NON-METALLIC screwdriver in
3/8" hole in center of cabinet bottom.

c. Adjust ratio detector secondary slug
for maximum volume with minimum buzz. Do
this carefully as only a slight rotation
of the slug in either direction will be
required. Correct point of adjustment is
between the two maximum buzz peaks that
can be noticed when turning the slug back
and forth slightly in either direction.

d. If necessary, repeat oscillator ad-




Justment and conclude with retouching the
ratio detector secondary. Note: If oscil-
lator adjustment is required for other
channels, it will not be necessary to re-
tune the ratio detector secondary after
once correctly adjusting it as indicated
above.

Buzzing sound may also be caused by
misalignment of the IF coils. It may be
necessary to perform the "IF Amplifier

CLEANING PICTURE WINDOW: The picture
window should be cleaned only with a damp-
ened chamols or a soft, lint-free cloth,
with as little rubbing as possible.

Do not use cleaners or solvents of any
kind. Cleaners and solvents such as kero-
sene, carbon tetrachloride and most of the
kitchen-type cleaners may be injurious.

Vi3
183/8016

FEED BACK
coiL

T1]
i

wiva

19A1-214

Figure 55. High Voltage Rectifier,

Showing Feed Back Coil.

MODELS 19A11S, 19A11SN, 19AlZ2S,

19A12SN, 19A15S, 19A15SN; Ch. 19ALl{

atignment",

If electrolytic condenser C5 opens or
its capacity decreases substantially,
audio buzz may be apparent.

o -

Buzzing sound (usually momentary) can
also be caused by a drop in transmission
level of the video carrier at the trans-
mitter. Naturally, this can not be com~-
pensated for by adjustment of the receiver.

.
HY. RECT.
Vi
g 3 TELLOW
Vizh VIS
g SYNC. ANP VERT
ouTPuT
9 :
HOR 0SC. @
VizB " Vol 1f 0
Ve AUD. RATIO DET.
suzugsr PN 4 "f.’c%?" @
of s |2 aerQIB 5
@t "
p *. :
N0, IF . oy
q @) WD | Gy s
RE AMP 0SC & WX,
d Ll':loicl viol V102
dg IST.IF
': B omo;o‘ @ AUDIO
3 s W i
BOTTON OF CHASSIS

Figure 56. Bottom View of Chassis.

PRODUCTION CHANGES

VERTICAL OSCILLATOR CIRCUIT

Changes have been made in the vertical
oscillator circuilt in later production.
The late production circuit 1s shown in
the schematic, figure 59. The parts list
on pages 18 and 19 also show the late pro-
duction components. The adjoining illus-
tration, figure 54, shows the early pro-
duction circuit.

Y26 SN7et

VERTICAL 0SC.
vile

AAAA
Vv
bl
N
@

R51‘:5M_EG
>

VERT. SIZE 1L—I

Figure 5%. Vertical Oscillator Circuit,
Early Production.

VERT. HOLD

94C8-1 TUNER DETENT CHANGE
The mechanical dimensions of parts in
the detent mechanism of the 94C8-1 Tuner
have been changed slightly in later pro-
duction. See figure 33 and "94C8-1 Tuner

Parts List". 1In addition to the differ- [
ences indicated in the parts 1list, the |
detent cut-out (left side of tuner chassis) |
is 1-1/16" longer than the cut-out in the
early production tuner chassis.

LOW VOLTAGE RECTIFIER

A small quantity of S5UUG rectifier
tubes have been used instead of the 5Y3GT
rectifier originally specified for the
1941 chassis. These tubes were used be-
cause some of the power transformers (sup-
plied by several sources) were slightly
different electrically. However, these
transformers are carried under the same
part number 80Bl3. The transformer used
with the 5ULG rectifier has a red dot on
the laminations. (A very small number of
these transformers were first used without
the identifying red dot.) The transformer
gs:d with the §Y3GT rectifier has no red

ot.

When servicing power transformer T6 or
the low voltage rectifier tube, be sure to
use the correct tube for the transformer
used. If a 5Y3GT rectifier tube 1s sub-
stituted for the 5U4G normally used with
the "red dot" power transformer, the DC

6-¢€ 39Vd AL TVYIWAV



output voltage on pin #& of the rectifier

will be approximately 220 volts.

This is

approximately 30 volts below the normal

operating voltage.

ansformer
Also, a Uk

For this reason, a
%I}GT tube should not be used with a

T deslgned for use with &
@ tube should not be used W a

Transforier designed for use with a 5Y3CT.

ULG.

i
|
|
|
} 18 a resistance check,
|

¢

Since i1t may sometimes be impossible to
recognize transformers from the original
markings, the above voltage check will
identify the transformer. A second check
across the high

voltage winding, made between pin #U4 and

pin #6 of the rectifier tube.
of approximately 175 ohms indi-
transformer designed for use with

reading
cates a
a 5Y3GT
readling
cates a

rectifier tube. A resistance

a 5U4G rectifier tube.

CHASSIS

19A1

Symbol RESISTORS Part No.

© Rl 82 Ohms, 1/2 Watteeessesssssesass 60B 28-31
R2 6,800 Ohms, 2 Wattesesessoeessosss BOB 28-27
R3 4,700 Ohms, 2 Watteeesseseassesss 60B 28-26
R4  390°Chms, 1/2 Watt.essessssssssss 60B 8-391
RS 10,000 Ohms, 1/2 Watt, 5% seses.. 608 7-103
R6 10,000 Ohms, 1/2 Watt, 5% ess.esst0B 7-103
R7  Volume Control & Switch,

; 1 Megohme eeesvevosssssssssnsses T9B 1=27

| R8 33,000 Ohms, 1/2 Watt.sesseesssss 60B B-333

| R9 4,7 Megohms, 1/2 Wattessesseossses 60B 8-475
R10 270,900 Ohms, 1/2 Watt..eeeossees60B 8-274
R11 220,000 Ohms, 1/2 Watt.se.eeeeses. 60B 8-224
R12 470,000 Ohms, 1/2 Watt, 5% ..es..608 7-474
R13 560,000 Ohms, 1/2 Watt, 57 «ee...G60B 7-564
R14 180 Ohms, 1 Wattessssssesesesesss60B 14-181

i R15 10,000 Qhms, 1/2 Watt, 5% «.e....60B 7-103
R16 82 Ohms, 1/2 Wattieeeseoscesnssssa 60B 28-31
R17 220 Ohms, 1/2 Wattessessoessasses 60B 8-221
R18 220 Ohms, 1/2 Watte.sesssesessses60B B=221
R19 10,000 Ohms, 1/2 Watt, 5% eecsses 608 7-103
Rzo 1,000 Oh.IIIB, 1 2 mtt...n...nu-SOE 3-102
R21 82 Ohms, 1/2 Wattiesssesssesseses BOB 28=31
R22 1,000 Ohms, 1/2 Watteseeeseeseses 60B 8-102
R23 10,000 Ohms, 1/2 Watt, 57 eeeeesss HOB 28-L0

(Yas 27,000 in early production)

R24 150 Ohma, 1/2 'mtt.........--...‘GOB 8"151
R25 1,000 Ohms, 1/2 Watt.e.eeesseesss 60B 8=102
R26 560,000 Ohms, 1/2 Watte.essesssss60B B=564
R27 680,000 Ohms, yz Wattesessoeassss 60B 8-684
R28 39,000 Ohms, 1/2 Watt..sesesessss 60B 8-393
R29 33,000 Ohms, 1/2 Watteseeeesse..Part of L7
R30 8,200 Ohms, 1/2 Watt.esessseeesoPart of L8
R31 8,200 Ohms, 1/2 “atteseesesssssss60B 8-822
R32 1 Megohm, 1/2 Watbteseeeessscessesa60B B-105
R33 Contrast Control, 1,000 ChmS..... 75A 14-1
R34 33 Ohms, 1/2 Watt.eeeessesseseses 60B 28-30
R35 33,000 Ohms, 1/2 Watt...eses.s..Part of L9
R36 8,200 Ohme, 2 Watt.eee -..--t--.-.SOB 28-28
R37 10,000 Ohms, 1/2 Watt.eeeeessoess B0B 8-103
R38 2.7 Megohms, 1/2 Wattesssssessesss 60B B=275
R39 1 Megohm, 1/2 Watti.ecseesscsssss650B 8=105
R40 10,000 Chms, 1/2 Watt...esseee.s.60B 8=103
R4l 12,000 Ohms, 2 Mattieeseeesassess 60B 20-123
R42 39,000 Ohms, 1 Watbesesesosssssss 60B 14-393
R43 39,000 Ohms, 1/2 Matt.....c.se.s..60B B8-393
R44 10, 000 Qhms, 1/2 Wattseesseeesses 60B 8=103
R45 Horizontal Hold, 20,000 OhmsS.....75A 13=5

* See "PRODUCTION CHANGES"

A resistance

of approximately 150 ohms indi-
transformer designed for use with

PARTS LIST
R46 Horizontal Size Control,

20,000 Ohms......--.....-......75A 13-5
R47 1 Megohm, 1/2 Wattieeeseeeeessess60B 8=105
R48 Brightness Control, 1 Megohm. .... 754 13-6
R49 180,000 Ohms, 1/2 Watteeessessses 60B 8-184
R50 100 Ohms, 1 Wattieeeesessesceaecea60B 14-101
R51 5,600 Ohms, 1/2 Watteseeesssssses 60B 8=562
*R52 100,000 Ohms, 1/2 Watt..eecees0es60B 8=-104
R63 10,000 Ohms, 1/2 Watteesssesse.ae60B 8=103
*R54 6,800 Qhms, 1/2 Watteesesseassssa.G0R 8-682
R55 Vertical Hold Control, 1 Megohm., 75A 13-6
*R56 680,000 Ohms, 1/2 Wattesssseess., BOB B-684
R67 Vertical Size Control, 5 Megohms A 75A 13-4
#R58 2,7 Megohms, 1/2 Wettessesssssees 60B 8=275
ng 10 Mego}m'.s, 1/2 1.'.'&1'41':, 10']";..0 -0100603 8-106
R60 10 Megohms, 1/2 TatteseeesesoesosB50B 8=106
R61 10 Megohms, 1/2 Watt, 10%,4.404s¢80R R=106
R62 100,000 Ohms, 1/2 Watte...s.sseess 50B B8=104
R63 10 Megohms, 1/2 Wattessessossesss 60B B=106
RE64 4,7 Megohms, 1 Wattieeessescssose 60B 14=475
R65 4,7 Hogohms, 1 Watteeeessossessss 60B 14=475
R66 4.7 Megohms, 1/2 Watt.eeeeecsesos 60B 28=29
R67 4.7 Megohms, 1/2 Wattessssssseess 60B 28-29
R68 10,000 Ohms, 1/2 Watt.eeeseesesss 60B 8-103
R69  Vertioal Centering Control,

2 Megohms (tepped at 1 Megohm),75B 2-11
R70 Horizontal Centering Control,

2 Megohms (tepped at 1 Megolm).75B 2-11
R'Tl 4, 7 Megoh.ms, 1/2 Watteeeeoseseans 60B 28=-29
R72 4,7 Megohms, 1/2 Watteeeessesssss OB 28-29
R73 2.2 Megohms, 1 Watt....eeeecees.e60B 28=25
R74 2.2 Ilegohma, 1l Watteeesoososessss 60B 28-25
R?s 2-2 HDEOMB, 1 ‘ttototo..-o-----SOB 28-25
R76 2,2 Megohms, 1 Watt.ieeevseoessees 60B 28-25
R77 1 Megohm, 1 Vatt......eeeesese-.060B28=-24
R78 Foous Control, 2,5 MegohmSeessss. 758 1-28
R79 1 Megohm, 1 Watt.seesvsveeeeeesesB60B 28-24
*RB0 2,7 Megohms, 1/2 Watteeessssssese60R 8B=275
*R81 47,000 Ohms, 1/2 Watt.eeessssseso60R 8-473
Symbol CONDENSERS Part No.
cl 75 mmfd, =150 Temp., Coeff,,

Silver CeramiC..cesesessssscsss I8A 47-1
c2 . 005 mfd., min., Ceramic..ecesssee 65A 10-1
c3 .0056 mfd,, min. CeramiC..ss....es 654 10-1
c4 180 mmfd,, $5% £.00003 Temp,

Coeff., CeramiGesesscssassssese65B 6=59
Cc5 4 mfid., 150 Volts, Elect.sssssssB67A 4=2
ce 500 mnfd,, Ceramio.s.cecsssesssss65B 6=6
e7 .005 mfd,, 600 Volts, Paper,.....64B 5-12
c8 »005 mfd., 600 Volts. Paper......64B 5-12

©John F. Rider



MODELS 19A11S, 19A11SN, 19A12S,19A12SN, 19A15S, 19A15SN; Cn. 19Al

c9 . 002 mfdo’ 600 volt‘, Plper. sesee 64B 5-14
c10 +06 mfd., 400 Volts, Paper......,648B 5=22
Cl1 +001 mfd, min., Ceramic..e.eseceee 658 6=41
cl2 « 005 nfd., 600 Vﬂl;l, Paper...eee64B 5=12
Cl3a 30 mfd., 150 Volte
C13b 50 m.'l‘d., 150 Voltl) Eleot.... eess 6TA 10
Cl4 .02 .rd.’ 600 ant!, P.por-oco se0 64B 5=9
Cl5 . 001 mfd, ll.’.ﬂ., Ceramic.cssseesss 65B 6-41
clé +001 mfd, min., Ceramic.....ss...656B 6-41
C17 + 001 mfd. min., Ceramic..cseseess65B 6-41
cls «001 mfd., min,, CeramiC..ssse....65B 6=-41
cl19 <001 mfd. min., CeramiG..ec......65B 6-41
c20 «001 mfd. min.,, Ceramicesssseesss 65B 6=41
c21 +001 mfd. min., CeramiC..ssescees 558 6=41
czz2 +005 mfd. min., Ceramic...sssecsss65A 10-1
c23 +00]1 mf'd. min.,, Ceramic...cesesse65B 6-41
c24 +«001 mfd, min,, Ceramice..ees.s..s65B 6-41
ca2s 120 mfd., COramic,.seesecscsssee 65B 6-66
026 125 ‘rd., 200 V011=l, Plper.u.....s‘iﬂ 5'28
c27 5 mfd., Ceramice.eceesreessseses 66B 6=61
cas .001 mfd., min., CeramiG.essssses.65B 6-41
c29 .1 mfd,, 200 Volts, Paper........648 5-30
c30 2 mmfd, $.5 mmfd. Zero Temp.
coﬂff-, cﬂmiooooocouo---nooooesB 6"58
c3l . 006 mfd, min., Ceramic.sssscssses6OA 10-l
C32a 20 mfd., 350 Volts;
c32b 30 mfd., 350 Volts) Electisscssss67C 7-13
€320 30 mfd., 350 Volts)
c33 .05 mfd., 400 Volts, Paper.......64B 5=22
c34 .05 mfd., 400 Volts, Paper.......54B 6-22
c35 50 mmfd., Ceramic..ecessesscccsses 668 =4
c36 .01 mfd., 400 Volts, Paper,....,..648 §-25
c37 .001 mfds, 1,000 Volts, Miom.....65B 1-56
c38 . 001 mfd., 6,000 Volts,
0il IMPrege.escssasesccssssssss 64 7=2
c39 .001 mfd., 1,000 Volts, Mioca.,....65B 1-56
c40 . 001 mfd., 6,000 Volts,
0il ]'anl‘og.-----.-...-......'..64& 7-2
C4l . 001 mfd. mn-, Ceramic,seseeseees 65B 6-41
c42 .001 mfd. min., Ceramic..sscecess 65B 6-41
c43 .05 mfd., 400 Volts, Paper.......64B 5-22
C44 .05 mfd., 400 Volts, Paper....s..t48 5-22
Cc45 « 0013 mfd,, *1,000 Volte
311"‘0!' nOl tzx .-...-.........QSA 47"2
c46 «01 mfd., 400 Volts, Paper, 10%,,64B 5-25
Cc47 «01 mfd., 400 Volts, Paper, 10%,,64B 5-25
#C48 .0l mfd., 400 Volts, Paper, 10%.64B 5-25
C49 «01 mfd,, 400 Volts, Paper..ses..648 5=25
c50 +05 mf'd, , 400 Volts, Paper.s..sss64B 5-22
Cc51 «1 mfd,, 600 Volts, Paper, 20%...64B 5-5
c52 100 mmfd,, Ceramio, 1074 eeesessee 65B 6=60
c53 +004 mfd,, 600 Volts, Paper......65A 13-2
Cc54 «0056 mfd, 6000 V, 0il Impreg.....64AT-1
c66 «005 mfd, 6000 V, 0il Impreg.....64A7-1
c56 .006 mfd, 6000 V, 0il Impreg.....64A7-1
Symbol COILS, TRANSFORMERS, ETC. Part No.
Ll Coil, Sound IFeescossssscncsccsnee T2A 60=1
L2 Coil, Video IFeeecscccsnssosecess T2A 59=1
L3 0011, Video IF------.---.------..?“ 59=1
L4 Coil, IF Grid (Yellow dot)e......AA139-4
L5 Coil, IF Plate (Yellow dot)......AA139-4
L6 co’-l, Video IF--.----.--GII---QQQ"u 59-1
L7 Coil, Peaking (145 millihenrys
wound on R29) Blue dot.........,AA139=7
L8 Coil, Peaking (516 millihenrys
wound on R30) Violet dot.......AA139-8
L9 Coil, Peaking (520 millihenrys
wound on R35) Gray dot.........AA139-9
L10 Coil, Peaking (Green dot).ces....AA139-6
L1l Choko, Filter...---.---....-..-.-74& 13
le chote’ RF.I‘.'l.ll'.'.ll.'l"l"lmlos-l

L13 Ghoke, Fillament.eosesesesescesees T3A 2=2

Tl Transformer, Ratio Detector......72B 68
T2 Transformer, Audio OQutput........79A 13
T3 Trarsformer, Blocking Oscillator.69B 70
T4 Trensformer, Hor. Sweep Output..,79B 15
T5 Transformer, H. V. Osoillator....69B 64

*T6 Transformer, POWere....cseeess00080B 13
T7 Transformer, Blocking Oscillator,69B 70
Swl On-0ff SWitOh-....-.-.-.......P‘a!‘t of R7

Description CABINET PARTS Part No.
Cabinet

19A11, Plastic Mahoganyeessessessesess 34D 23

19A12, Plastic EbOny.eescseasscessase 34D 23-1

19A15, Wood Valnuticssessssscssasssss 35E 94
Cartons and Fillers

for Plastic Cabineteieecesccscsseasses44B 119

for Wood Cabinet.sseesecesssssceceesasd4B 128
Esoutcheon, Plastic (Picture Tube).s....23C 34
Escutcheon, Tuner

for 19A11 with 94CB=l TuNers.eeseceses 238 38

for 19A12 with 94CB=1 TUDET..:sessssss 238 38=1

for 19A15 with G4ZR=1 Tuner,..seeeess 233 43
Knob, Contrast or Volume

for 19.\11, 19A15. s eessassssncsasnneas S3A 13-4

for 19A12, 4ecanscccsasscascassosaneasd3h 13=5
Knob, Channel

for lgﬁll, 19A15eeeencncsesencscsensee 33C 28-15

for 19A12.cacesesesasesansscsessscess 3C 28-31
Knob, Sharp Tuning

for 19A1)leueesssssesossosnsncoanasnasssddC 28=33

for 19A12......4......--.............EI‘JC 28-34

for 19A15.ueeesconscnsassnsesensnesss 33C 28-14
ilask, Tube (Sponge RUbbOr)ieasssssesssssl20 19
Rinz, Compression (for Channel Knob)....18A 5-3
Spriag, Tuner Escutcheon (19A15)ieessse+1B8A 48
Spring, Tuner Escutoheon (19411, 19Al12).184 18-1
Strip, Escutcheon Retainingesesesessesee 154 352
Vf’asher, Felt (fDl‘ kﬂDbS)coc.gnc l'.'...'.SA 4-2

Description MISCTLLANEQUS Part No.
Ml Socket, Speaker...eessessssssssscnss BBA H=6
M2 Plug, Speaker,....eoseesssesssecssssss 384 5-4
M3 Speaker, 5" PM, less output trans.., 788 40
M4 Linecord and Sooket, Interlock......89A 22-1
M5 Plug, AC InterlocK.eessessscsssssossB9A 222
M6 Spring, Feedback (for V13).eeeesse..194 36
Sack, Cabinet (includes linecord).......Al783
Baffle Board, Speaker..cceecsscssssccesss43B 56
Bracket, L.H. Picture Tube Support......l15A 351-1
Bracket, R.H. Picture Tube Support......l5A 351-2
Bracket, Tube Mountinge.sssessscecsessss 15A 350
Bumper, Pioture Tube Rubber.secc..scsces.s124 7=1
Clamp, Picture Tube Mounting.eeseso.....15A410
Cover Assembly, Shield (for H.V. Osc.)..Al326
Nut, Speed (Baffle Board Mounting)......23 10-21-68
Plate, H.V. MOUDtiNgiuesevesasesaeseasees A1BOS
Plate, Insulating (for HeV. 08Ce)eeees..324 77
Plate, RF Tuner Adapter (for 94C8-1 Tumer)153 360
Shield Assembly, Pioture Tubes........s.AB151
Socket, Ministure Tube...eeesscecscessss 8TA 3=7
Socket, Octal TubGiessesssesssssecesaass BTA 5-1
Socket, Tube (for 7TJP4)ieseccssscssseses BTB 26-1
Socket, Ring Mount Octal Tube (for 1B3).87A 20-1
Spring, Shield Clampismg (for Ploture Tube ).19A 43-1
Strap, Webbing (for Picture Tube).......508 3=2
Rubber Strip (top of Picture Tube)......12A 5-6
Teb, Vebbing Fnd (for Picture Tube).....15A 361
Terminal Strip, Antenna..seeeeearecnssesl0L 6=2
Tuner, RF (Turret type complete).......94C 8-1
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® All measurements made with vacuum tube voltmeter.
e Contrast control full on.

VOLTAGE DATA

All rear controls set
at approximately half rotation (usual setting for
normal plcture).

Transmission line disconnected from set recelver.
Channel switch on channel 2. C
Line voltage 117 volts, 60 cycles.

Proper filament voltage check of V13 (1B3/£016)
tube can be made by observing filament brilliancy
as compared with that obtained with a 1.5 volt
dry cell battery.

N&3AC.<EI!!;

TUNZR VOLTAGES TAKEN
FROM TOP OF CHASSIS
WITH TUBES REMOVED.

\ 70.2
6J6

125
125

w 130

APPROX.— 2

-

6.3AC.

130

V70l
6AG6

._5

19A1-250

Figure 57.

VI3
1B3/8016

vi2
6SN7GT

-9

ALL VOLTAGES FOR V16
TAKEN AT POINT OF

/9AI-248

CONNECTION TO CHASSIS
VIRING(TRACE WIRING).

275AC Ve (7
6AU6 6 -8 €ASS
ns 230 130
ns 243|25
6.3AC
6%35 125 6.3AC
BOTTOM OF CHASSIS

* 5U4G ALSO USED:

SEE FRODUCYION CHANGES, PAGE 17.

a HIGH VCLTA3ES: DO NOT USE ORDINARY TEST EQUIPMENT.
2000 VOLTS AT PI¥ 5 OF V16.

Figure 58,

©John F. Rider

6500 VOLTS AT PIN 2 OF V13.

6000 VOLTS AT PIWS 7, 8, 9, 10 AND 11 OF V165,

Chassls Voltage Diagram,

94g8-1 Tuner Voltage Diagram.
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MODELS 19A11S, 19A11SN, 19Al2S,
19A12SN, 19A15S, 19A15SN5 Ch. 19Al

19A1 CHASSIS_PRODUCTLON CHANGE

Vertical lines in the picture appear jagged or brok- third IF amplifier V7. See Figure 56, Bottom View
en if high f:équency noise signals reach the Hor- of Chassis, page 17 in the 19A1 service manual for
izontal Oscillator. This interference appears in physical placement. The lead dress and placement
areas having low signal strength and a high noise of a few small parts will have to be altered
level. This condition can be corrected by insertion slightly to permit mounting the tie-strip, C61
of a noise filter between the Sync Amplifier and Hor~ should be connected between terminal 2 of-V12 and
izontal Oscillator. Production has been changed to the tie-strip. Dress the leads from C61 to avoid
include such a filter in the 19Al chassis. shorts.
Ol
56 If this interference condition is encountered in a NOTE: When the above circuit modification is in-
chassis, a horizontal sync filter can be installed corporated in the 194l chassis, adjustment of the
after removing capacitor C¢35. All parts, with the Horizontal Hold control is critical. This adjust-
exception of C61l, must be mounted on a tie strip. ment must be carefully made and checked on all
The tie-strip can best be mounted under the chassis channels currently in use. However, once set, re-
between vertical oscillator transformer T7 and ad justment is seldom necessary.
L-250 '
ram,
Y26SN76T |/26SN76T /26SNT or
SYNC. SEPARATOR SYNC. AMPLIFIER T3 Vi2B
VIIA VI2A Al
7 l R42 5
| 4
sy
| .
l R43 6
39K
ro2 | |
100K (_‘
Ol
10K
1y R90 R91 R45
vV VVVW
T 1t P 1 - HORIZONTAL HOLD
cél c62 K
.001 [ 20 ﬁﬁf |
HORIZONTAL SYNC FILTER CIRCUIT - =
PARTS REQUIRED FOR HORIZONTAL SYNC FILTER
Symbol Deseription Part No. Symbol Deseription Part No.
R9O 47,000 ohms, 1/2 Watt...60B 8-473 Ccél «001 mfd., Ceramic....65B 6-41
ROl 47,000 ohms, 1/2 Watt...60B 8-473 cé2 20 mmfd., Ceramic....65B 6-26
R92 100,000 ohms, 1/2 Watt...60B 8-104 c63 20 mmfd., CeramicC....+65B 6-26

Tie-strip, 5 terminal.lOB 1-55
1941 CIRCUIT DESCRIPTION AND TROUBLE_SHOOTING_ CHARTS,

. RF SECTION 1.
SECTIONAL CIRCUIT FUNCTION. A block diagram of the = ========="-=<
five major sections in the Admiral 19A1 television
receiver is shown below. The RF section (Section 1)
amplifies the audio and video carriers, and converts
them to their respective intermediate frequencies.

The video section (Section 2) consists of a broad

RF Amplifier. Center-tapped primary winding L701A

(See schematic, Figure 59) provides for a balanced

300 ohm input to the receiver. Loading resistor

R701 is eonnected across secondary L701B to obtain

bend IF emplifier, video detector and video amplif- the required bandpass. L701B is tuned by V701 input

jer cireuit. The audio section (Section 3) consists §$8TCi;§ égozerigzi“ith E:gzp:rallei ;ombi;ition 2f .
tio detector and audio & L4 amer 8 usec lor allgnment,

:ipiifigraﬁfiiii:f' i:er:weep section (Seczion 4) Primary coil L7024 is the plate load of RF Amplifier

contains the horizontal and vertical sweep and sync Vv701. R703 is used to broaden the response of the ecir-

circults. The power supply section (Section 5)sup- cuit. The parallel combination of C704 and tube output

plies the necessary voltages for operation of the capacity acts in series with C705 to tune 1702A. Trim-

mer C704 is used for alignment.

various tubes and circuits in the other sections of
the receiver. Figure 23 (19Al Manual) is a func- A different set of coils (L701 and L702) is switched

tional block diagram of the Admiral 19Al. into the circuit for each television channel by means
cf a turret assembly.
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lator injection voltages to the grid of the mixer,
one triocde section of V702. C706, R705 and R706 de-
velop grid-leak bias for the mixer. Two resistors
are used in this circuit to permit bringing out the
junction as an alignment test point. A test scope ¢
can be connected to this point ("W") without mater-
ially affeeting the operation of the circuit. C707
is used for alignment of the mixer.

Mixer plate load resistor R711 is by-passed by C721
in order to limit regenerative feedback in the mixer.
L711 and C722 form a series resonant coupling circuit
between the mixer and the first Video and sound IF
amplifier (V5).

_______ Oscillator coil L702C is inductiv-

ely coupled to the mixer grid for oscillator injee-
tion. Condenser C709 is in series with the parall-
el combination of C710 and C711 to form the split
condenser of a Colpitts Oseillator. C710 permits
oscillator alignment, (711 is a variable dielectric
type of condenser used as a Sharp Tuning Control.
R707 and C708 develop grid-leak bias for the oscill-
ator tube, half of a &J6. (The functions of an os-
cillator and a mixer are combined in a single type
6j6 dual triode tube). R708 is used to shunt-feed
the Colpitts oscillator plate.

VILEO SECTIUN 2.

The first IF stage
is a conventional impedance-capacity coupled cir-
cuit. R15 is the grid return resistor. This stage
as well as the RF amplifier and second IF stage,
has AGC woltage applied to its grid., Cathode bias
resistor R16 is left unbypassed to prevent ecircuit
instability. 12 is the plate load and is one of
the tuned circuits in the stagger-tuned IF system.

in resonance at the desired frequency.

SECTIONAL BLOCK DIAGRAM

The second IF stage is essentially the same as the
first. Plate load L3 is tuned to a different fre-
quency than was 12,

Due to greater signal amplitude, grid ecurrent is
probable in the third IF stage. 14 is used as a DC
grid return for this reason. R23 is used to broad-
en the response of the stage (a high peak in the IF
responsecurve would otherwise result due to the high
eircuit "Q",) Grid return resistors serve to
broaden the response in preceding stages. FPlate
load 15 is untuned since a tuned circuit is used in
the Video Detector. No loading resistor is required
in this coupling circuit since loading is provided
by the Video Detector. A resistor might have been
used as a plate load for the third IF stage except
that it would reduce the plate voltage and gain of
the stage.

Yideo Detector spd AGC, One section of a 64ALS duo-
diode is used as a Video Detector. ¢27 is the IF
bypass for the frequeney compensated load circuit.
A "constant K filter" comsisting of L7, 18, R29,
R30 and R31 is used as a frequency compensated load
for the Video Detector. Series-peaking coil L7 sep-
arates the Video Detector output and Video Amplif-
ier input capacities. The load resistance R31 can
then be increased without loss of high frequency
response. Increased video gain results., High fre-
quency response is also improved by the use of
shunt-peaking coil 18, Reduction in load impedance
due to tube and circuilt capacity is compensated for
by the increase in impedance resulting from the
presence of I8 in the load eircuit. Resistor shunts
are used across the peaking coils to eliminate self-
resonance effects. While high frequency compensa-
tion might be accomplished by the use of ome type of
peaking coil, the use of both series and shunt peak-
ing results in a minimum of phase distortion.

ll?uhe, stray circuit and distributed capacity result
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Phase distortion and poor low frequency response

have been kept at a minimum by the use of large val-
ues of coupling capacity and grid return reeistance.
c29 and R32 are sufficiently large for this purpose.

Although the IF amplifier gein is quite low at 21.25
mc., both the sudio and video IF earriers appear at
the Video Detector. The Video Detector acts as a
diode mixer for these two signal frequencies. Dual
eonversion is actually used for audio reception
since a 4.5 me, audio IF signal is obtained from
this mixer action in the Video Detector. The Video
Detector then serves as g Video Detector and Audio
mixer. Both the detected video signal and the 4.5
me. audio IF signal are fed to the input of the Video
Amplifier,

The second section of the 6Al5 duo-diode is used as
an AGC rectifier. Coupling condenser C25 and load
resistor R27 have been so chosen that the AGC volt-
age developed is proportional to the peak RF signal
input. The symc pulses represent peak or 100% car-
rier power in a television tranamitter. Since the
sync pulse level is a constant at the transmitter,

it must represent a peak RF signal at the receiver
that is proportional to signal strength. The AGC
voltage developed must then be proportiomal to signal
strength. (Average carrier level is not indicative of
signal strength since it is controlled by background
illumination in the scene being televised).

Ccontrast control is accomplished by adjustment of the
delay voltage applied to the cathode of the cath-
ode of the AGC diode., A positive delay voltage is
obtained from a voltage divider consisting of R28,
and Contrast Control R33. The greater the delay
voltage applied to the AGC diode, the greater the
signal required to develop an appreciable AGC volt-
age. Fur her contrast control range is obtalned by
using the Contrast Control as a rheostat in the
cathode of the Video Amplifier stage as well as in
the AGC delay voltage divider. C28 is the cathode
bypads for the AGC diode.

Video Amplifier, Contrast control R33 is connected
in the cathode circuit of the Video Amplifier in
order to permit some adjustment of the video gain.
(Since grid return resistor R32 is not returned to
ground, no bias variation on the grid of the Video
Amplifier results due to changes in the Contrast
control setting). Inverse feedback is obtained by
omisaion of the bypass condenser whieh would other-
wise be connected across R34. A constant K filter
is used as a plate load, the values being only
slightly different from the one in the Video De-
tector, Slight differences are necessary due to the
difference in coupling condenser 043 (smaller cap-
acity than C29) and the effects of the 4.5 me.
Audio IF coupling cirecuit,

The Video Amplifier output is coupled to the cathode
of picture tgbo V16 instead of the grid since the
Bt O o moos torh pLotATS Phege A8 required

. e positive p re
%o feed% grisoo a g&l

: gicturo tu nofativa picture
phase myst be used to Ie dej.

ed the catho
AUDIO SECTION 3..

________ Condenser C3 is the coupling
condenser betweem the Video Amplifier plate and the
grid of the 4.5 mc. Audio IF Amplifier. The tuned
eircuit consisting of L1 and Cl1 tunes the grid of
the Audio IF Amplifier and also acts as 4.5 mc. ab-
sorbtion trap for the Video Amplifier. The Audio IF
amplifier stage is a conventional cathode-biased
eircuit and feeds the primary of Ratio Detector

MODELS 19AllS, 19A11SN, 19AlZsS,
19A12SN, 19A15S, 19QA15SN; Ch. 19Al

transformer T1.

Ratio Detector, Although the ratio Uetector in the
19A1 chassis is only slightly modified from those
used in previous Admiral FM and television circuits,
its function is quite different.

The de-emphasis filter consists of R8 and C9. IC
blocking condenser C8 couples the audio output of
the ratio detector to volume control R7. This net-
work serves as the output load for the ratio detect-
or and is connected between point Z and ground. C6
is the IF bypass for this load.

Ratio Detector transformer T] developes equal vol-
tages at pins 7 and 5 (with respeet to point Z{
when the IF input signal is exactly 4.5 me. The
conduetion path for the lower diode of V2 (during
one half of the audio IF input cycle) is from cath-
ode (pin 5) to plate (pin 2), through R6 to ground,
through the load ecircuit to point Z, through R4,
through T1 from téerminal 5 to terminal 4 and back to
the cathode of V2. Since conduction was from ground
to point Z, this conduction current will tend to
cause point Z to become positive.

Traeing the conduction path for the upper diode of
V2, conduction is from cathode (pim 1) to plate
(pin 7), through Tl from terminal 3 to terminal 5,
through R4, through the load circuit from Point Z to
ground, through R5 and back to the cathode of V2,
Since conduction was from point Z to ground, this
conduction current will tend to cause point Z to
become negative.

Since the applied voltages to the two diode sec-
tions of V2 are equal and their conduetion eur-
rents flow through the load (between point Z and
ground) in opposite directions, the conduction cur-
rents will cancel and point Z will assume ground po-
tential.

If the Audio IF signal swings to a higher frequen-
¢y (above 4.5mc.) , the Audio IF voltage at pin 5
of V2 will increase while the voltage at pin 7 will
decrease (this is the normal function of a diserim-
inator or ratio detector transformer., The explana-
tton of this action will not be presented here since
it involves the use of vector analysis and can be
found in several texts on FM), Conduction current
of the lower section of V2 will be greater than that
of the other section and will cause Point Z to swing
positive. Conversely, if the Audio IF signal swings
lower inm frequency (below 4.5 mec.), the Audio IF
voltage at pin 7 of V2 will increase while the vol~
tage at pin 5 will decrease, Point Z will now
swing negative. Successive increases and decreases
in Audio IF signal frequeney (above and below 4.5 me.)
cause Foint Z to swing alternately positive and neg-
ative. Frequency modulation of the Audio IF signal
is then converted into Audio,

With the preceding description of FM detection, our
next concern is the method of obtaining limiter ac-
tion (and AM noise rejeection) in a ratio detector.
The Audio IF signal voltage appears across C4 in the
tuned secondary of ratio detector transformer Tl,.

A conduction eurrent will flow through V2 during pos-
itive half cycles of the Audio IF signal (from cath-
ode pin 5 to plate pin 2, through R6 and RS, from
cathode pin 1 to plate pin 7 and back to the other
side of C4). This conduction current represents the
normal load on Tl and is determined by average Audio-
IF signal strength.
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The voltage developed across RS and R6 due to dlode Since V4 is in series with the other tubes prev-
conduction current (as described in the preceding iously mentioned, a filter must be used to prev-
paragraph) is filtered by C5 and maintained at a ent interaction between circuits. This isolat-
value proportional to average Audio IF signal strength. ing filter consists of C13A, C13B and R14. Cl3A
The voltage across ¢5, plus the voltages across the also serves as the cathode by-pass for V4,
two diode sections of V2, is equal to the voltage
across C4 (during the time that diode conduction is Due to the supply connections previously des-
taking place), If an amplitude noise pulse causes eribed, the cathode of V4 is positive with res-
a momentary increase in the Audio IF signal voltage pect to ground by a rather large amount. In order
across C4, this added voltage mist appear across the to maintain normal bias voltege on V4, a voltage
diodes of V2 since the voltage across C5 is unable to divider across the power supply keeps the grid at
follow such rapid variations (The time constant of a positive value with respect to ground .Rl2 and
R5, R6 and C5 is 0,08 seconds). An increased com- RL3 form this divider. R13 also functions as a
duection eurrent flows and results in an increased grid return resistor. Sinece the grid voltage is
load on Tl. This increase in loading tends to reduce fized by a voltage divider, any variation in eath-
the Audio IF signal voltage to its average value. ode voltage will result in a change in bias on V4.
This change in bias tends to bring the cathode
Similarly, a momentary reduction in sudio IF signal '°i28891ba°k to 1tavorisina1 value by changing the
voltage results in reduced voltages across the diodes conduction through V4. This provides voltage reg-
of V2, reduced conduction current, reduced loading and ulation for those tubes supplied from the cathode
tendency for the Audio IF signal voltage to come up of V4, Coupling to the grid of V4 is accomplished

to its average value. by Cl2 in the usual manner.

This amplitude limiter action of a ratio dotecﬁ;l :ay SWEEP_SECTION 4
be summarized as followss Audio IF signal amp e
variations are removed by connecting C5 across the Sync Separator. Coupling from Video Amplifier
tuned secondary of Tl through the diocdes of V2. load resistor R36 to the grid of Synec Separator V1l
is provided by R37, R89, C60 and C33. R37 pre-
ts Separator grid current from causi dis-
hange in average signal amplitude, such as might vents Sync ng
:a;e place when mtchm frofl one s'.cation to a- tortion of the video signal in the Video Amplifier
nother, will cause the charge on C5 to assume a val- load circuit. RB9 and C60 form a high-pass filter
ue proportional to the new average signal amplitude. to prevent low frequency noise pulses from trigger-
The signal across C4 will now be Iimited at a new av- ing the Vertical Oscillator. C33 serves the nor-
erage amplitude and the audio output level from the mal function of a coupling condenser,
Ratio Detector will change accordingly. (The audio st " ret . . .
nce a negative picture phase s s £
output of the Ratio Detector is greater for strong she grid g;r i ve A Sapqprator, nil ﬁ.&’“

signal inputs than it is for weaker signal inputs).
However, AM noise rejection is obtained at all levels
sinee the Ratio Detector automatically adjusts itself
to the average signal amplitude and then re -

are positive., These positive pulses cause grid
current and develop grid-leak bias aeross R38,

jects amplitude noise pulse variations. The vdalue of R38 1s relatively high and a large
bias voltage is developed. The positive ayne
Apdio Amplifier, Audio amplifier V3 Used a pulses cause plate current flow in V11A while the
conventional circuit with the possible excep- picture signal is in the grid cut-off region. Only
tion of the method of developing bias. Under the sync pulses are passed on by the Sync Separator.
static (no-signal) eonditions, plate currenmt is This can be accomplished with relatively low sig-
limited by plate load resistor R10 and contaet nal input to the Sync Separator since low plate vol-
bias developed aecross grid return resistor R9, tage supply and high plate load resistance are
With normal audio input voltages, operating bias used.
is developed by the grid-leak action of C7 amd
B9. High frequencies above the useful audio Sync Amplifier. The Sync Amplifier is a conven-
range are removed by plate bypass Cll, tional RC-Coupled Circuit with the exception that
it has low operating bias., Approximately 0.8
Operation of 19Al television chassis in the field. volts of grid-leak bias is developeddacross R40
indicated a susceptibility to short wave interfer- with a normal sync input signal., Since V12A is a
ance in the audio system., This was traced to pulse amplifier, this low -value of bias is suffic-
signal reetification in the first audio grid ient.
(v3)e A 50 mmfd. ceramic condenser (Part #65B6-4)
was added to by-pass the first audio grid to ground Horizontal Oscillator. The windings of oscillation
This eliminated the interference. In order to re- transformer 13 are connected in a conventional man-
store the frequency response of the sudio system, ner in the grid and plate circuits of Horiaontal
the value of Cll was reduced to 250 mmfd. (Part Oscillator V12B. Damping Resistors R42 and R43 are
#65B6=5). This change has been made in prod- conneeted across the plate and grid windings of T3.
uction. Grid-leak bias is developed by C36, R44 and Horizon-
tal Hold Control R45, Horizontal Hold Control R45
JAudio Qutput, The plate and screen connections of adjusts the frequency of the Horizontal Oscillator
Andio Output V4 are conventional. The cathode and by changing the time constant of the grid-leak bias
grid connections are modified due to a special circuit (es is done in most blocking oscillator cir-
power supply arrangement. The plate voltage re- cuits).
quirement of V4 is much less than the power supply
output voltage. Tubes V701, V702, V5, V6, V7, V1lA Horizontal sync pulses are coupled to a filter net-
and voltage divider R28 and R33 require the same work by C6l. The filter consisting of R90, R91,
power supply current as V4 while also requiring a C62 and C63 is used to prevent high frequency (short
lower voltage than delivered by the power supply. duration) noise pulses from triggering the Herizon-
V4 is connected in series with this parallel com- tal Oscillator. Isolation resistor R92 prevents the
bination and the series-parallel cireuit connected filter network from affecting the operation of the
across the power supply. Thus, all these tubes Horizontal Oscillator. Differentiation is unneces-
are supplied with the proper current and voltage. sary at this point due to the peaked wave-form of

the Sync smplifier output.
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Horizontal Size control R46 is in series with the
plate supply of the oscillator and controls the e
charging rate of C39. Two windings are provided on
horizontal output transformer T4 in order to ob-
tain a balanced output for the horizontal deflect-
or plates in the picture tube. One winding is in
series with the primary of oscillation transformer
T3 and 18 one section of the plate load. The other
winding is in series with the cathode circuit and
is also a section of the Horizontal Oscillator plate
load. The output voltages across the two windings
of T4 are of opposite phase and are coupled to the
picture tube deflector plates by C38 and C40. C37
is required for symmetry and wave form correction.

Yertical Qscillator. Sync Amplifier V12A feeds an
integrator filter as well as the filter in

the grid circuit of Horizontal Oscillator V12B,

The three-section integrator is made up of R52, RS3,
RS54, C46, C47 and C48. RS2 also: prevents the in-
tegrator from severely attenuating the horizontal
pulse output of the Sync Amplifier. The output of
the integrator is coupled to the grid of the vert-
ical blocking oscillator through the secondary of
T7 and Condenser C49,

T7 is the Vertical Oscillator Oscillation Trans-
former. Resistor RB1 provides damping for T7.

Grid leak-bias is developed by RS55, R56 and C49.
Vertieal Hold Control RS5 adjusts the time constant
of this bias eircuit and the frequency of the oscil-
lator. R57 and R58 form the plate load of the Ver-
tical Oscillator. C51 is the wafe forming con-
denser. Vertical Size Control R57 adjusts the
charging rate of ¢51, and therefore, the peak volt-

age.

a balanced vertical output to the picture tube
vertical deflector plates. Due to 1ts appliica-
tion, rather unusual component values are used in
order to obtain the desired results.

Grid-leek bias is developed for V15A and V1SB by
R60 and R63, respectively..The use of RB2 as a bias
bleeder stabilizes the cathode bias voltage de-
veloped for V154 by R83.

The plate cireuit of the Vertieal Qutput amplifier
is in series with the bleeder of the picture tube
second anode supply. This results in very high
peak plate voltages when the grid signal swings
negative and provides the high sweep voltages re-
quired by the picture tube. Due to the limited
plate current supply, plate load resistors R64 and
R65 must be very high in value to dewvelop the re-
quired sweep voltage output.

Vertical output amplifier V15A amplifies the sweep
voltage and feeds it to one of the vertical deflec-
tor plates in the picture tube. A capacitive vol-
tage divider consisting of C52 and C53 provides a
portion of the output from V15A for driving the
grid of phase inverter V15B. The attenuation of
this divider system is equal to the voltage gain
that can be obtained between grid and plate of
V15B. FPhase inverter V15B then feeds a sweep vol-
tage of equal amplitude and opposite phase to the
second vertical defl-ctor plate in the picture tube
The two sections of V15 thus provide a balanced
sweep voltage feed to the vertical deflector plates
of the picture tube.

Resistors R86, R87 and R8BS form a voltage divider
across the output of V15B. Vertical linearity
control R88 adjusts the amount of feedback voltage
used for waveform correction. Resistors R84

and R85 and the grid circuit input capacity form

a filter that changes the waveform of the feedbaeck
voltage. The resultant of the normal input and
feedback voltage waveforms can be adjusted by chang
ing the amplitude of the feedback voltage, Ad-
justment of the feedback voltage by R88 provides
linearity control in this manner. Condenser C58

is a DC blocking condenser.

MODELS 19AI11S, 19A11SN, 19A12S, etc.
POWER SUPPLY SECTION 5.

Low Voltage Hectifier. This power supply unit
consists of a conventional full-wave rectifier
and pi-type LC filter. RC decoupling filters are
used where necessary to isolate various stages
from the common power supply circuit. Due to the
lari:e load current, IC filtering is used for iso-
lation purposes in the heater supply. L13, C4l
and C42 are used in such a filter arrangement.

v701, V702, V4, V5, V6, V7 and V1lA all require

a supply voltage of about half that delivered by
the Low Voltage Rectifier. It so happens that the
current required by V4 is equal to the combined
load gurrents of these other tubes, ‘By connecting
V4 in series with the parallel combination of these
other tubes, they can be connected across the out-
put of the Low Voltage Rectifier and filter system.
This arrangement makes the most efficient use of th
the line power consumed by the receiver end results
in a lower AC power requirement.

High Voltage Rectifier._ In order to get maximum
output voltage from this circuit, the primary of
oscillation tranaformer TS is tuned to the same
frequency a8 the self-resonant frequency of the
secondary. The oscillator is therefore a tuned-
grid, tuned-plate type of circuit. A "gimmick"”
provides capacitive coupling between the secondary
of TS and the grid of Vl4. The gimmick is in the
form of a plano-wire clip around the bulb of V13.

The voltage dropping and negative feedback effects
of R51 keep the plate current of V14 down without re-
ducing the output of the High Voltage Rectifier below
the required value. Oscillator voltage is kept out
of other sections of the receiwer by means of shield-
ing and deecoupling filter consisting of Ll12 ‘and C44.

R68 and C56 are the High Voltege Rectifier output fil-
ter. R69, R70 and resistors R73 through R79 are all
part of the bleeder circuit. The ground or return
end of this bleeder is through the plate cireuit of
V15,
Piciure Tube Connectiops, Focus Control R78 is used
Por adjustment of the picture tube first anode po-
tential.

Brightness Control R48 is a voltage divider across
the plate supply (Low Voltage Rectifier supply) and
permits adjustment of the cathode bias on the piec-
ture tube., This cathode bias voltage is applied to
the tube through R47 to permit coupling the video s
signal to the cathode circuit.

C54 and R67 form the coupling circuit to one of the
picture tube vertical deflector plates. The return
end of R67 is connected to the center of Vertical
Centering control R69. The return circuit of the
other vertical deflector plate (R66) is connected
to the arm of R69. The voltageon this plate can
then be adjusted positive or negative with respect
to the voltage on the other vertical deflector plate
and vertical centering accomplished. The horizon-
tal sweep and centering arrangement is the same as
the vertical. The picture tube second anode is re-
turned to the center of Vertical Centering control
R69 in order that it may be at the same potential
as the deflector plates. This eliminates stray
Electrostatic fields between the second anode and
the deflection system. Such stray fields would re-
sult in unwanted deflection and improper focus.

Note that the grid of the picture tube is grounded.
This is done since cathode bias and an inverted in-
put circuit are employed. The in ut signal can be
applied between cathode and ground just as well as
bias can be developed between cathode and ground,
This is an adaptation of an "inverted amplifier" cir-
cuit.
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No attempt is made to cover all possible troubles.
with the 1941 chassis and formulating a logical trouble shooting procedure.

19A1 TROUBLE SHOOTING

The following is a trouble shooting chart of possible troubles and the circuit sections most likely at fault.
The chart is intended to be used in becoming familiar

Symptoms Check Remarks
a. Power line circuit.
Dead receiver b. low voltage rectifier eircuit (V10).
a. RF tuner circuit (V70L, V702).
No sound or picture. b. IF stages (V5 - V7).
Raster OK. ¢. Video detector circuit (v8).
d. Video amplifier circuit (V9).
e. Audio output circuit (Vv4). e. Dead tube or open
circuit component.
a. RF tuner circuit (V701, V702) a. Alignment possible cause.
No sound. Weak Video b. IF stages (V5 - V7). b. Alignment possible cause.
(insufficient contrast). c. Video detector circuit (v8). ¢. Open peaking coil.
d. Video amplifier circuit (V9). d. Open peaking coil.
a. Audio IF stage (V1).
No sound, Picture OK. b. Ratio detector circuit (Vv2).
c. Audio amplifier circuit(Vv3).
d. Audio output circuit (v4).
8. Speaker e, Open speaker voice cail,
a. Audio IF stage (V1). a. Alignment.
Weak sound. Picture OK. b. Ratio detector eircuit (V2). b. Alignment.
¢. Andiio amplifier circuit (V3).
d. Audio output circuit (V4).
8. Speaker -H Oneg voice coil, —
a. e
a. Audio IF stage (V1). b. Tube, alignment.
b. Ratio detector circuit (V2). c. Tube.
Noisy sound. Plcture OK. ¢. Audio amplifier circuit (V3) d., Tube.
d. Audio output circuit (V4). e. Intermittent speaker voice
e, Speaker coil.
Station buzz in sound. a. See page 16 Of 19Al1 Service kanual.
Intermittent sound. a. Audio IF stage (V1). a. Tube
Picture OK. b. Ratio detector circuit (v2). b. Tube
c. Audio amplifier circuit (Vv3). ¢. Tube
d. Audio output circuit (v4). d. Tube
e. Speaker e. Intermittent speaker
voice coil.
a. Picture tube (V16). a. Check by substitution.
b. Brightness control circuit. b. R47 or R48 open.
No raster. Sound OK. c. 6 kv bleeder and centering circuit
d. High voltage oscillator circuit (V14).
e. High voltage rectifier circuit (V13).
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MODELS 19A11S, 1QA11SN, 19A12S,
19A12SN, 19A15S, 19A15SN; Ch. 19Alll-w

P
(1]
Symptoms _ Check Remarks m
o
:. 2::;? tube (Zlﬁi. . . a. Check by substitution L
B ness control circuit. b. R47 or R48 intermittenl:
Intermittent raster. ¢. 6 kv bleeder and centering circuit. open. v »
Sound OK. d. High voltage oscillator circuit (Vl4).
e. High voltage rectifier circuit (V13). >
2
o
>
a. For low AC line voltage. -
b. Picture tube (V186). b. Check by substitution
Insufficient raater bril- ¢. High voltage oseillator eircuit (vi4). ¢c. Weak tube. Check feedback
liance, elip, (See figure 55

in 19A) Mamual). Check
TS for shorted turns,.

d. High woltage rectifier circuit (v13). d., Weak tube.

e. Low voltage rectifier cirocuit (Vi10), 6. Weak tube. Wrong replace
ment (5Y3GT in set de-
signed for a 5U4G. See
page 17 of manual).

Tilted Raster a. Picture tube position (V16). a. Rotate tube axially.

a. Cehtering controls,
b. Horizontal hold control adjustment. b. Improper sync can result
Raster not centered. ¢. Condensers C38, C40, C54 and C55. in horizontal displacement.

Ces May be leaky.

a. Helght and width ad justments.
b. 6 kv rectifier circuit (V13). b. and c¢. Check for low voltage
Excessive raster size. c. High voltage oscillator circuit (V14). output from 6kv supplly.

a. Vertical oscillator circuit (V11B).

Horizontal line. b, Verticel output cireuit (V15) b. C50 may break off in ship-
ment.
Horeaters o Teplacs VIZ wIth TOL
brand 6SN7.
Insufficient raster-width, a. Horizontal oseillator circuit (V12B). b. Adjust feedback clip.
b. Excessive high voltage (6 kv). (see figure 55 in 19Al Manudl).
Vertical line. No raster. a. Horizontal oscillator circuit (V12B). a. Terminals on T3 shorted
to chassis,
Insufficient raster height.| a. Vertical oscillator eircuit (V1lB). a, Change R58 to 2.2 meg.
if no other cure can be
effected.

b .Vertical output circuit (Vli5s, V15B).

Raster too small (insuffic}{ a. Height and width adjustments.
ient height & width) b. Pleture tube (V16), b. May be gassy (also recog-
nized by improper focus.

a. Pilcture tube (V16). a. Open or shorted cathode.
Excessive raster brilliance No piecture detail on
Brightness control has no raster.
effect. b. Plcture tube cathode cireuit. b. Open brightness control
(R48).
— S —




Symptoms Lheclc Remarks
a. Coupling condenser(C43 to picture tube a. C43 may break off in
gridy shipment
No picture, Raster and sound OK. |b. Open pesking coil (110).
Intermittent Video. Raster and a. Coupling condenser C45 intermittently
sound 0OK. open.
a. RF tuner circuit (V701, Vv702) a. Poor contact in turret
Intermi ttent video and sound. b. IF amplifiers (V5 - Wi. assembly.
Raster OK. ¢. Video detector ecircuit (VB).
d. Video amplifier circuit (V9).
a. Brightness control setting too high.
Weak video (insufficient contrastj b. Alignment, RF and IF,
Sound and raster 0K.) ¢. RF tuner circuit (V701l, V702) c. Weak tube.

d. IF amplifiers stages (V5-V7). d. Weak tube.

8. Video detector circuit (VB). e, Weak tube.

f, Video amplifier circuit (V9). f. Weak tube. Peaking
colils.

a. Weak signal input to tuner, a. Beyond normal service
area of a station.
check antenna and trans

Snow in picture. mission line.
b. Noisy tubes in tuner (V701 and V702). b. V702 most likely cause.
c., Corona discharge in 6 kv supply circuit
(viz, v14).
No vertical sync. Horizontal a. Integrator network.
sync OK. b, Blocking oscillator transformer T7. b, Terminals shorted to
chassis.
No Horizontal sync. Vertical a. Coupling Condenser C6l. a. May be open.
sync OK. b. Filter network. b. R90, R91, C62 & C63.

c¢. Isoltation resistor R92. €. May be open.

a Sync separator eircuit (V1la). a. C33 and /or C34 may

No horizontal or vertical synec. b. gyne amplifier circuit (V124). break off in shipment.

a. Vertieal hold control adjustment.

b. Contrast control set too high.

Picture jitter. ¢. Noisy tubes in RF, IF, video and sweep
circuits.
a. Adjust Vertical Linm.
Vertical nonlinearity. a. Verticel output (V15A, V15B). Control RE8.
b. Replace 6SL7 Vertical
Output tube.

a. Focus econtrol adjustment.

Improper focus. b. Plcture tube (V16). b. May be gassy.

—_
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MODELS 19A11S, 19A11SN, 19A12S,
19A12SN, 19A15S, 19A15SN; Ch. 19Al

Symptoms

Check

Remarks

Ghosts multipath reception.

e

Multiple images having
only small amounts of
displacement produce

a blurred image.

b. Improper focus.
Blurred picture., Smeared effect| c. Video detector eircuit (V8). e. Open peakigg coil
in picture. (L7 or 1LB).
d. Video amplifier eircuit (V9). d., Open peaking coil (L9).
a. Sharp tuning adjustment.
b. Alignment, RF adn IF.
Poor picture detail. ¢. Video detector circuit (V8). e¢. Check peaking coils.
d. Video amplifier circuit (V9).. d. Check peaking coils.
(May have shorted turns)
a. Sharp tuning adjustment.
b. RF interference. b. Prevalent in receiver
installation location.
c. Excessive video signal., (May be due to c. Readjust contrast con-
Picture "tear-out." strength of the television station). trol. Check for same
' trouble om other chann-
els before circuit
checking.
a. Sharp tuning adjustment.
b. Volume control setting too high.
¢. Alignment, RF and IF.
d. Oscillation in the IF system. d. Caused by open C20,
22 or 23,
Sound bars in piecture, e. Condenser C13a, C13B or C32C, e. low capacity or open.
f. Microphonic tube in RF or video circuits. f. Tube V702 probable

cause.

Horizontal bar in pieture,
of picture curved,

aide{ a.

Low voltage power supply.

Defective filter con-
densers.

Sides of picture curved.

Check ground on C26.

Make sure it isn't
grounded at common point
with heaters,

Herringbone patterm super-im-
posed on picture.

b.

FM, diathermy or other forms of RF inter-
ference.

Oscillation in the IF system.

b.

Can best be cured at
source, Traps may also
be used at the reeeiver.
Caused by open C20, 22
or 23.

Cogwheel effect or excessive
interference in picture at
high volume levels.

Microphonic tube.

6J6 oscillator-mixer
tube (V702) most prob-
able cause. Replace.

|
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MODELS 19A11S, 1GA11SN, 19Al12S,
10A12SN, 19A15S, 1QA15SN; Ch. 19A1
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