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INDE X TELEVISION CHASSIS DIFFERENCES e TE Covenen GaERA)

. - V702 ifi .
All 19 series chassis employ the same basic television [ 0 b6BA6 IF Amplifier (AM Radio)
o o 6BZ7 tube used in 94D46-2 and 94D46-3 tuners. 6BC5
circuitry. The 19B1, 19Cl1, 19F1, 19F1A, 19H1 and . an ers
19K1 chassis are used in “television only” models. The tube used in 94D52-1 and 94D52-2 tuners.

l‘)]::ll,l 19G1 and 19N1 chassis are used in “combination” T %X,an;;'lzt:.’“’d in combination sets. 6AS5 tube used in
models.

PAGE PAGE
ALIGNMENT INSTRUCTIONS ... 9 SCHEMATIC ............ 20-28
CIRCUIT DESCRIPTION « ¢ . ¢ o« 1 SPECIFICATIONS « . ..¢s ... 1
INSTALLATION DATA. « oo 0o 2 TOP VIEW — TUBE LAYOUT. .. 19,22,25,27
PARTS LIST eeeeeseresees 13 TROUBLESHOOTING. .. .. ... §

§See “Model Identification Chart” on front page for dif-
ferent picture tubes used.

NEW FEATURES

The 19B1 chassis uses a 17” rectangular picture tube
(17BP4A). The 19C1 and 19E1 chassis use a 20’ rect-

PRODUCTION CHANGES. .« . .. . VOLTAGE MEASUREMENTS ... 920- angular picture tube (20DP4A). The 19F1, 19F1A, and
p WAVEFORMS ¢ ¢ v 0 o o0 o & . 28 gg 19G1 chassis use a 21” rectangular picture tube (21WP4 New TV Tuners (part Nos. 9.4D52-1, 94D52-2,
A o or 21WP4X). The 19H1 chassis uses a 21” cylindrical 94D46-2 and 94D46-3): New improved TV tuners

faced rectangular picture tube (21EP4A). The 19K1 are used. The 941_)52‘1 and 94D52-2 l’}’)en.tode type)
and 19N1 chassis use a 21” rectangular picture tube TV tuners are used in models having a 17" picture tube.

= = S e T —— _ _ ———  (21ZP4A) The 94D46-2 and 94D46-3 tuners (cascode type) are
E " Y B ) I i i ) used in models having a 20” or 21” picture tube
MMdoID . bNUMBEhRS L Ficture Iy reeorg Tone A tone control is used in all 19 series chassis with ex g P .
odel numbers may have 9 Q S = . 3 .
suffix letter /N’ Chassis Tube Tuner— Changer Radio COMLOI ception of the 19B1 and 19F1A chassis. The 19E1, 19G1 Thqse new improved TV tuners f.ea.ture high sensitivity
17DX10, 17DX11, 17DX12 1981 17BP4A _94D52-10r94D522 ...  ........... No_ and 19N chassis use a PM speaker. The 19Bl, 19C1, and high signal to noise ra}llg. This is q:adehpofs{sflble by
12;;)1)(1)12.1612{;)1);)1)(2’17 19C1 20DP4A 94D46-2 ... ... Yes 19F1, 19F1A and 19H1 chassis use an EM speaker or a improved tuner circuitry. 2 23 C"Cl"}ts ”‘bt = .St"’.‘ged |
it — 32- 52-2 t i optimized §
121DX11 19F1A  21WP4or 2IWP4X  94D46.2 or 94D46-3 ... .. ... ... .. ... No PM speaker with a filter choke mounted to it. All chassis ©! the 94D52-1 and 94D52-2 tuners have been op |
| G —— T 20DP2A ¢ 2 =B p ) for the 6BC5 tube and the circuits of the 94D46-2 and
I2IDXI§2’ B O :g:r: 21W iODP;iA“ P4X  94D4 940469.:[)4( .............. ;es usERISIocSiie 94D46-3 tuners have been optimized for the 6BZ7 tube
121DX1 ‘P4 or P4ax 9 6-2 or el T T s es ) 3
121DX16L, 121DX17L 19K1 21ZP4A 94D46-2 or 94D16-3 ... .. T Yes The 19B1 chassis uses the 94D52-1 or 94D52-2 TV . )
221DX15, 221DX16, N o " tuner having a 6BC5 pentode tube as an RF amplifier. All T};e ?4D4?]'3 (-:as::;){de 'gV t:;"}(:.ro}is ;ISEditlhn a“e lfite;
221DX17, 221DX26, 19C1 20DP4A 94D46-2 ... ... Yes other chassis in the 19 series chassis use the 94D46-2 or production ¢ assis un an_. igher), with exceptiol
227 D148 94D46-3 cascode TV tuner using a twin triode 6BZ7 tube of the 19B1 chassis. The 94D52-2 pentode TV tuner is
221DX15A, 221DX16A, L 20DP4A SADEE2. Lo il Hoese el LT : used in later production 19B1 chassis (Run 6 and higher).
221DX17A 19F1  21WP4or 21WP4X  94D46-2 0r 94D46-3  .....  ........... Yes as an RF amplifier. ]
B et U SETHILCRET : > TV tuners 94D46-2 and 94D46-3 are identical, with |
y 19K 1 21ZP4A 94D46-2 or 94D46-3  ..... ... ....... Yes ’
2221f)1xl)2)é;ﬂh 21Dt 19F1 21WP4 94D46-2 or 94D46.3 Ty TUBE COMPLEMENT exception of shaft length. TV tuners 94D52-1 and b
-& Or SO g e o RO L OeORO es = 5 . . .
A 94D46-3  .....  .... (es v g - th.
221DX38A 19C1 20DP4A 94D46-2 ... ... ... ~ Yes V101 *6BZ7 or 6BCS RF Amplifier 04D52-2 are identical with exception of shaft length
) ‘1> - SIS o O B A i d Mi . .
222DX15 :g‘l:l] 218 Pz‘tl(;;rpi;“_l = ?404216’25%1)—463 ; zf.:— B a0 OmcillSigud Miver DX Range Finder Control: A DX Range Finder || ¢
5 6-2 ©ooas RERRRRREE S y ircuit) i in all 19 series
21DX15. 321DX16, , — v201 6AU6 Sound IF Amplifier control (AGC delay circuit) is .used in a
3 3210)2” 6 19E1 20DP4A 94D46-2 RC600 Built-in AM Y_es_ Rou‘n b chassis. This control is a potentiometer located at the G
321DX15A, 321DX16A, 19E1 ___ 20DP4A ) 94D46-2 ~__RC600  Built-in AM Yes o g g0 Detecigr rear of the chassis to enable adjustment of receiver sen- | N
321DX17A 1961 21WP4or 21WP4X_ 94D46:2 or 94D46.3 _ RC600 Built-in AM _ Yes AM Detector, AVC, sitivity to suit the signal conditions in any local or |
mpiiier 1n . \
32IDX 1oLy SZIDXI6L,  jgN) 21ZP4A 94D46-2 or 94D46.3  RC600  Builtin AM  Yes V203 6AV6 c(‘,’,‘,','l':iim,io‘,’, . fringe area. . |
= o Sound Ainplifier in
321DX25B, 321DX26B, 19E1 _20DP4A = 94D462 RC600 Built-in AM Yes ly set A T -
321DX278B 19G1  21WP4or 21WP4X  94D46-2 or 94D46:3 _ RC600  Builiin AM  Yes - A "“P"°"ed} WoRe Ab"'p s 1 o O;feﬁd ‘;:"“""y |
. |321DXx26 I9E1  20DP4A 94D46-2 — RC600 Built-in AM_ Yes V204 t6Y6G or 6AS5 Sound Output and use o.f the 6CB6. tube as a video amplifier have re- |
o SPECIFICATIONS R & B 'Y - S sulted in improved picture definition with greater range |
Picture Tub V301 6CB6 1st IF Amplifier of contrast. l
gCiUrcEube Intermediate Frequencies .
. g f
Direct View Electromagnetic. See Model Identifica- Video 25.75 MC. Sound 21.25 MC. Yoo =" 2T Ampl,l ,Ier Tone Control: . A tone control is used in all chassis |
L tion Chart for different picture tubes used. Intercarrier Sound 4.5 MC V303 6US {32‘:.;lcl:|A('£'c’;li|‘§fzr with exSepiitin & tie dBB1_ et LOHIR | i
b . ‘ \
~ || Operating VYoltage ’ Radi ) i _ ' \
, p110_120 volts. 60 cyeles, AC geilh ps KCR Radio, modSl). V304 6ALS5 {Xg’éo i o, Horizontal Oscillatbr Circuit: Pulse Width Modu- ] {N»
' ' : lation is used for control or horizontal oscillator fre-
| . o re- = i\
{ i i - Loc?hon o~ . LR 6Ch6 SR S upiitier uency. Better control of oscillator frequency has in- 12
q y (o]
N Wattage The horizontal output circuit is fused with a 3§ amp., VBez l . Tube creased the “hold-in” range of the oscillator and im- | 3
! 185 watts for all models. 250 volt fuse., part number 8.4A4--3. The fuse is lotr‘ated proved [Hoise immunity and Syne, stalilitjin weak signal l =
|| Input Impedance and Transmission Line 'S fhe LT e oiassist [ See tiikie: locafionSillus. V401 12AU7 {Sync Separator, high noise level areas over previous circuits of this type. | >
3 i gD . Sync Clipper The improved horizontal oscillator circuit also provides [|r
300-ohm balanced (between antenna terminals). . . .
; V402 654 Vertical Output better drive to the horizontal output stage. -
A Note that 72 ohm coaxial cable may be used by con- Record Changer o . ] <
; ; : . . - . Oscillat t .
: nec:img i outc?rhconductor FORITe .Ch"i'ss’; e t}l:e l.nneli Model RC600 record changer is used in combination V403 6SN7GT {Hz:izo:ﬁ:l a()::illt:)t?)rm ’ Horizontal Output Circuit: An improved horizontal ;’)
conductor to either antenna terminal. In weak signa models. The changer model number is on the top rear ircuit, usi high efficiency auto-transformer
A . ; : 1 Qutput output circuit, using a high efficiency : ®
n. areas, the use of coaxial cable should be avoided. of the changer pan and also on the changer model label g 14 il Hfmzoma O = provides second anode voltage (approximately 15.000 |l
‘ on the underside of the changer. V405 1B3GT HisisVolage Reetifier volts) for good picture definition. A new tube (6AX4GT) [§__\_
g P S
Jiteann V406 6AX4GT Damper is used in the damper circuit. I o
All models equipped with a built-in TV antenna. TV- . -0
Radio models equipped with a built-in radio antenna. V501 sU4G Rectifier l \
-_— 5
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CHASSIS 19B1,19C1,19E1,19F1, 19F1A, 19G1, 19H1, Late; 19K1, 19N1

Improved Width and Linearity Control: The
width control and horizontal linearity controls are of the
slider type. Use of slider type controls has made adjust-
ment faster and more accurate.

PM Focus: A PM focus assembly is used in all 19
series chassis. Use of the PM focus assembly provides
good line focus and minimizes the defocusing effect on
the electron beam due to voltage variation.

Veértical Retrace Blanking Circuit: A vertical re-
trace blanking circuit is used in later production sets
(stamped Run 5 and higher). Vertical retrace blanking
is achieved by applying the pulse voltage appearing at
the secondary of the output transformer to the grid of
the picture tube.

HIGH VOLTAGE WARNING

High voltages are present throughout the horizontal
output, damper and second anode supply circuits. No
attempt should be inade to make measurements from
high voltage points in these circuits with ordinary test
equipment. See Voltage Data,

Warning: Operation of the set outside of the cabinet
or with cabinet back removed involves a shock hazard.
Exercise normal high voltage precautions.

PICTURE TUBE REPLACEMENT

Picture tube replacement for these receivers is similar
to that of other chassis using a rectangular glass picture
tube. Make picture adjustments as instructed on pages
3 to 4. Instructions for adjusting curvature correcting
magnets used with 21EP4A (21” cylindrical faced) pic-
ture tube in 19H1 sets is given on page 3.

REMOVABLE PICTURE WINDOW

All models using the 19 series television chassis have
picture windows which can be easily removed from the
front of the cabinet for cleaning the inside of the win-
dow, picture tube and picture tube mask. Two types of
picture window mountings are used. A removable mold-
ing in used in wood cabinet models. Removable corner
brackets are used in plastic cabinet models. Instructions
for removing and cleaning the picture window, picture
tube and picture tube mask is given below.

REMOVING PICTURE WINDOW FOR CLEANING

If the picture window has a removable molding
(at the top), remove the window by first removing the
Phillips head screws and molding at the top of the pic-
ture window. Pull the top of the window away from the
cabinet slightly and lift it up out of the channel at the
bottom.

After cleaning the window, picture tube and picture
tube mask as instructed below, install the window by plac-
ing the bottom edge in the channel and replace the
molding. Use care when tightening screws on molding
to prevent stripping.

If the picture window has removable corner
brackets, first remove the two brackets at the top of
the window. Then, while holding the window, loosen the
screws on the bottom brackets. Allow the window to tilt
out slightly at the top until it can be grasped and lifted
free of the cabinet.

After cleaning, install the window by setting it in posi-
tion and mounting the corner brackets. Use care when
tightening bracket mounting screws to prevent stripping
or cracking glass.

CLEANING GLASS PICTURE WINDOW

Clean the picture mask using a soft cloth, dampened
in mild soapy water. Clean the picture window and the
face of the picture tube using a soft cloth, dampened
with your favorite window cleaner. Wipe dry using a
chamois or soft, lint free cloth. Only use cloths which
are just dampened as presence of moisture or water in-
side the set may cause damage. Install the window as
instructed above.

INSTALLATION and SERVICE ADJUSTMENTS

W hen installing, each set should be checked for DX Range Finder ad-
justment (generally set on zero), picture centering, picture tilt, shaded
corners, proper size, linearity, etc., to insure best performance. It is espe-
cially important that Ion Trap adjustment be checked, and that the Channel
Slugs be adjusted upon installation or servicing of every set to insure ease
of tuning. Make all checks and adjustments as instructed on the following

pages.

©John ¥. Rider

For best results, all checks or adjustments should be made using a transmitted television
test pattern. A mirror placed in front of the picture tube screen will be of help in observ-
ing the picture while making adjustments at the rear of the chassis. Removing the TV back
disconnects the interlocking line cord; use a separate line cord (part number 89A22-1)
when servicing. See ''High Voltage Warning'' on page.

INDIVIDUAL CHANNEL SLUG ADJUSTMENT
USING A TELEVISION SIGNAL

Individual channel oscillator adjustment of
every receiver should be checked upon installa-
tion or servicing. If this adjustment is properly
made, it is possible to tune from one station to
another by merely turning the CHANNEL control.
With correct channel adjustment, best picture will be lo-
cated at the approximate center of the range of the
TUNING control. However, this may not necessarily be
maximum sound output.

Channel slug adjustment can be made without remov-
ing the chassis from the cabinet. Adjust as follows:

a. Turn the set on and allow 15 minutes to warm up.

@)

a9t

Ad mieral

VEATICAL MORIZONTAL ORIGHTNESS

(( ® @ @

Figure 1. Control Panel on 19B1 Sets.
Channel knob is removed.

CHANNEL TURING
SLUG ADJUSTMENT

>
/ N
O
. AL DR "
< ) TONE VEATICAL WORIZONTAL BRIGNTNES!
\/.C 6000
\ CHANNEL TUNING
4201 SLUG ADJUSTMENT

Figure 2. Control Panel on 19Cl, 19F1, *19F1A, 19H1
and 19K1 sets. Channel knob is removed.
*19F 14 sets have no Tone control.

—
(@ i @) '
(:) ToONRt m'ﬂ‘l'(o)

)\

& CHANNEL TUNING
SLUC  ADJUSTMENT

®7

Figure 3. Control Panel on 19E1, 19G1 and 19N1 Sets.
Channel knob is removed.

b. Set the CHANNEL knob for a station in operation.
Set all other controls for a normal picture.

Remove the CHANNEL knob.

d. Set TUNING control at center of its range by rotating
it approximately half-way. At this setting, the hole
in the TUNING knob will coincide with the hole in

the control panel.

e. Insert a 14” blade, NON-METALLIC tool in the
hole adjacent to the channel tuning shaft (see illus-
tration). For each channel in operation, carefully
adjust the channel slug for best picture with clear
detail. (Note that this may not be the point at which
the sound is loudest.) Be sure that the Tuning con-
trol is set at the center of its range before adjusting
each channel slug. Generally, only slight rotation of
the slug will be required; turning the slug in too far
will cause it to fall into the coil. (If the slug falls
into the coil, remove the chassis from the cabinet and
remove the coil. Move the retaining spring aside,
lightly tap the open end of the coil until the slug
slips out. Replace slug and reset retaining spring.)

ION TRAP ADJUSTMENT

To prolong the life of the picture tube, it is
important that this adjustment be made upon
installation, after adjusting the picture position-
ing lever, or after repositioning the focus coil.

Set the BRIGHTNESS control (at front of set) for
normal brightness.

Position the ion trap on the picture tube close to the
base. Starting from this point, very carefully move the
ion trap forward or backward and at the same time,
rotate it slightly in either direction until maximum
brightness is produced.

Reset the BRIGHTNESS control for normal brightness.
Adjust the FOCUS control (at the rear of set) for good
focus. Readjust the ion trap for maximum brightness.

Note that there may be two locations where the bright-
est picture can be produced. The second ion trap loca-

IVIIWAY T-T139Vd AL
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©John F. Rider

tion, which is further away from the tube base, should
not be used or tube damage will result.

Important: If the corners of the picture are shaded,
be sure the ion trap has been properly adjusted. Do not
sacrifice picture brightness when adjusting the ion trap
to remove shaded corners. To eliminate shaded corners,
see the discussion under “Check Picture Centering”. Be
sure to readjust the ion trap each time after adjusting
the picture positioning lever or repositioning the focus
assembly. Tighten the ion trap mounting screw (if used).

DX RANGE FINDER ADJUSTMENT

This control is at the rear of the set, near the right side.

This control is used to improve TV reception in fringe
areas and in areas where there is interference.

The DX RANGE FINDER should be at the “0” posi-
tion, if satisfactory pictures can be obtained by using the
operating controls on the front of the set.

Where the TV signal strength is weak, the picture can
often be improved by turning the DX RANGE FINDER
part way to the right or, if necessary, all the way to “300”.

Snow (noise) in the picture can sometimes be mini-

mized by careful adjustment of the DX RANGE FINDER.

Caution: If the DX RANGE FINDER is turned too
far to the right for a strong signal, the picture may bend
(overload).

If the signal strength changes, it may be desirable to
change the setting of the DX RANGE FINDER; however,
it is generally possible to set it at a single compromise
position which gives reasonable reception for the different
signal strengths,

PICTURE POSITIONING LEVER H
NOVES SIDEwWAYS OR \

UP AND DOWN

10N TRAP

FOCUS
ADJUSTMENT

WIDTH

HORIZ. LIN.
HORIZ. ORIVE
HORIZ. LOCK RANGE

HORIZ. FREQ. HEIGHT  FUSE DX RANGE FINDER

Figure 4. Rear View of Chassis Showing
Adjustment Locations.

ON FRONT PANEL

HORIZONTAL CONTROL

652¢v

It is important to keep the DX RANGE FINDER
setting as low as possible consistent with satisfactory
pictures.

ADJUSTING CURVATURE CORRECTING
MAGNETS FOR SETS USING A
21EP4A (21”) PICTURE TUBE

If either side of the picture has excessive curvature
(pin cushion effect) or if corners of the picture are bent
inwardly, this can be minimized by adjustment of the
correcting magnets located on the yoke bracket. Either
side of the picture can be adjusted individually by
using the magnet on that side of the picture tube. A
picture or test pattern having straight vertical lines near
the sides can be used for making adjustment; the pattern
from a cross-hatch generator is preferable. IMPOR-
TANT: A cross-hatch generator which is not capable of
locking the picture in both horizontal and vertical sync
is not suitable. Adjust as follows:

a. Set the receiver controls for normal picture. Be sure
that the picture is centered properly and vertical line-
arity adjustment is made.

b. Check the radial position of the magnet brackets. The
magnet brackets are generally set so that the mount-
ing screw is centered in the curved slot. It should
only be necessary to change from this setting if the
curvature at the side of the picture is not centered
with respect to the side of the picture tube.

c. Move the correcting magnet against the deflection
yoke bracket. While observing the vertical lines on
the same side of the picture that the magnet is locat-
ed, slowly move the magnet forward until curvature
of vertical lines near the side is minimized. If the
magnets are moved too far forward, the corners of
the picture will bend inwardly or become shaded.

PICTURE CENTERING ADJUSTMENT
If the picture is / ;
off center, it can be .
centered by using
the picture position-
ing lever, and when
necessary, reposi-
tioning the focus as-
sembly around the
picture tube neck.
Follow the instruc-
tions given below.
Note that the pic-
ture positioning
lever can be moved sideways, or up and down.

Picture Not Centered; Adjust
Picture Positioning Lever.

Centering the Picture

a. Adjust ion trap as instructed on preceding page.

b. Adjust the picture positioning lever (sideways, or up
and down) for correct picture centering. If center-
ing is not done with a test pattern, it may be neces-
sary to reduce picture height and width to determine
correct centering.

c. Readjust the ion trap.

Difficulty in Centering the Picture
a. Adjust ion trap as instructed on preceding page.

Slightly loosen the two screws “K” which hold the
focus assembly to the yoke bracket. Center focus
assembly around the tube neck; tighten screws.

c. Center the picture with the picture positioning lever.
1f the picture cannot be centered with the lever, it
may be necessary to locate the focus assembly slightly
off center and then center the picture with picture
positioning lever.

d. Readjust the ion trap.

Difficulty in Eliminating Shaded Corners

a. Loosen screws “G”, then move the yoke support
bracket forward until rubber grommet “F” is firmly
against the flare of the picture tube.

b. Move the deflection yoke coil “E” as far forward as
possible. In some cases, it may be necessary to loosen
the two screws “D”, move the bracket up or down,
and then move the deflection yoke coil as far forward
as possible.

¢. Adjust ion trap as instructed on preceding page.

Shaded corners may also result from use of the wrong
ion trap. These picture tubes use ion trap 94A15-3.
The part number is stamped on the magnet.

FOCUS ADJUSTMENT

Focus adjustment can be made without removing the
cabinet back from the receiver by rotating the shaft ex-
tending from the rear of the focus assembly. Set the
Picture control for normal picture and the Brightness
control at slightly above average brightness. Rotate the
control shaft to the right or to the left until the picture
is in sharp focus. Slight rotation in either direction
should generally bring the picture into focus. If the
picture was greatly off focus, readjust the ion trap.

PICTURE TILT ADJUSTMENT

If the picture is
tilted, loosen the
wing screw “H” on
the deflection yoke
coil “E” and slight-
ly rotate the yoke
until the picture is
straight. Before
tightening the wing
screw, be sure that
the yoke is moved
as far forward as
possible, otherwise
corners of the picture may become shaded.

Picture Tilted; Adjust
Deflection Yoke Coil.

HEIGHT AND VERTICAL LINEARITY
ADJUSTMENT

If the picture is of incorrect height (vertical size), ad-
just the HEIGHT control. This adjustment will affect
the vertical linearity of the picture. If necessary, al-

ternately adjust the VERT. LIN control and HEIGHT
control. Note that the upper portion of the picture is
affected mostly by the Vertical Linearity control; the
lower portion by the Height control.

Incorrect Height; Alternately Adjust
HEIGHT. and VERT. LIN. Controls.

If the large circle
in the test pattern
appears cramped or
flattened at top or
bottom (non-linear
vertically), correct
by alternately ad-
justing the VERT.
LIN. control and the
HEIGHT control.

Top or Bottom of Picture
Cramped or Flattened; Adjust
VERT. LIN. and HEIGHT.

WIDTH ADJUSTMENT

If the picture is too wide or too narrow, adjust the
WIDTH adjustment lever by moving it to the left or to
the right until the picture just fills the picture tube screen.

Too Much Width;
Adjust WIDTH.

Not Enough Width;
Adjust WIDTH.

HORIZONTAL LINEARITY ADJUSTMENT

If the large circle
in the center of the
test pattern has a
cramped or flat
tened appearance at
either side (non-
linear horizontally),
adjust the HORIZ.
LIN. by moving it
to the left or to the
right as required.
Note that the Hori-
zontal Drive and

Side of Picture Cramped or
Flattened; Adjust HORIZ, LIN.

- =

CHASSIS 19B1, 19C1, 19E1, 19F1, 19F1A, 19G1, 19H1, Late; 19K1, 19N1
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CHASSIS 19B1,19C1, 19E1, 19F1, 19F1A, 19G1, 19H1, Late; 19K1, 19N1

COMPLETE HORIZONTAL OSCILLATOR
ALIGNMENT
(Requires Oscilloscope)

HORIZONTAL control. Hotizontal sync adjust-
ment is required if the picture falls out of sync,
bends at the top (jitters). or doubles up on the

ture still will not sync, check for a defective tube,
components, or wiring, before continuing further.
See Service Hints on Horizontal Instability And Tear-

the Width adjustment also affect linearity. Be sure that
these adjustments are set correctly if difficulty is en-
countered when making the horizontal linearity adjust-

ment.

brightness. Adjust as follows:

HORIZONTAL DRIVE ADJUSTMENT

If this adjustment is not properly made, it may
be difficult to obtain sufficient picture width and

a. Turn the CHANNEL control to an unused channel.
(This adjustment may be made on a channel in
operation, but results will not be as accurate.)

side. See illustrations below.

For weak or fringe area signals. the picture
should remain in sync over V5 to %) of the rota-
tion of the HORIZONTAL control. Horizontal
sync adjustment is required if the picture falls
out of sync. bends at the top (jitters), or doubles
up on the side. See illustrations below.

Adjust Horizontal Svnc as follows:

IMPORTANT: Set the DX RANGE FINDER at “0”
position (see figure 5) and set the PICTURE con-

trol (contrast on front panel) for normal picture.

. In some chassis (stamped Run 1 or lower), the HORI-

ZONTAL control (A) may be wired in reverse. If
so, it will be impossible to make adjustment properly
by following the instructions below.

To determine whether the control wiring is re-
versed, check the lug to which blue wire is connected.

ing In Picture on page $.

Disconnect the oscilloscope leads.

7. Set the HORIZONTAL control (A) fully counter-

clockwise to break sync. If the picture does not go
out of sync, momentarily interrupt the channel se-
lector, or adjust the HORIZONTAL FREQUENCY
(B) until several bars appear sloping downward to
the left. (See figure 8.)

. Slowly turn the HORIZONTAL control (A) clockwise
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b. Set BRIGHTNESS con‘trol at a lower than-average 1. Set the DX Range Fin'der‘ at “0” position (see figure The blue wire should connect to the lug nearest bot- and note the least number of bars present before the
setting. Turn PICTURE control completely to the left. 5) alnd set the PlCTl RE control (contrast on front tom edge of the chassis and the 68,000 ochm resistor picture falls into sync. If two or three bars are pres-
¢. Turn the HORIZONTAL control (front panel) com- panel} for normal picture. R425'should connect to the lug nearest the top of the ent, the LOCK RANGE trimmer is set properly, so
pletely to the left. 2. Important: Before making these adjustments, be sure chas§|s. I'f wiring is rever'sed, change the two con- reset the HORIZONTAL control (A) to maximum
d. Turn the HORIZ. DRIVE screw out (to the left) as that the picture can be made to sync vertically (re- nections in accordance with the information given counterclockwise and adjust the HORIZONTAL FRE-
far as possible while still maintaining slight tension main stationary up and down) as lack of both ver- here. QUENCY (B) until the picture falls back into sync.
tical and horizontal sync is an indication of trouble . IMPORTANT: Connect oscilloscope high side
in lht’: S0Y CHHITIE, lf replacement of tubes V4_01 through a 10 mmfd. condenser to terminal marked
and V403 does not eliminate sync trouble: see Service “C” or “2” on the horizontal blocking transformer
Hints For Horizontal Sync on page 5. ;1‘4-04. (See figure 6.) It is important to use short
eads and a very low capacity condenser (at least
HORIZONTAL CONTROL . A o
+  (ON FRONT PANEL) ® 10 mmfd.) to avoid loading the circuit and thus dis-
: torting the waveform.
—— lo
@ mﬁl“ "“n(x‘:m:“ 4}’ - }2 MOmZONTAL CONTROL
=0 l \ ° l 200 5 ——5)
|
LOCK HORIZ. OX RANGE BE@_ o b N
RANGE FREQ. FINDER = reos
Vertical Line; R
Adjust HORIZ. DRIVE. @ 85K @0 Figure 8. Picture Out of Horizontal Sync.

9. If more than three bars are present, adjust the LOCK
RANGE trimmer (C) slightly clockwise. If less than
2 bars are present, adjust the LOCK RANGE trimmer
(C) counterclockwise. Repeat steps 7 and 8.

10. Rotate HORIZONTAL control (A) on the front panel
from one end to the other. The picture should hold
sync as follows:

on the trimmer plate. If a white vertical line (or
lines) appears on the screen, slowly turn the HORIZ.
DRIVE screw in, until the line(s) just disappears.

Figure 5. Rear View of Chassis Showing Horizontal
Syvne Adjustments.

3. With the picture in sync. rotate JHORIZONTAL con-
trol (A) on front panel from one end to the other. If
picture does not hold sync as described in paragraphs
*a” or “b” at left, set the HORIZONTAL control (A)
at the point where the picture just loses sync or be- 4. Set the oscilloscope sweep to 15.75 KC or a sub-
comes unstable. and slowly adjust the HORIZONTAL multiple of it.

FREQUE il the picture just falls back .
REQUENCY () fuatilithelpicture just jils) bao 5. Adjust the HORIZONTAL LOCK slug (D) (see fig-

into sync. It may require several turns of adjustment . '
ure 6) until the oscilloscope waveform pattern ap-

{B). Repeat this procedure until the picture holds as . ;
described in paragraphs “a” or “b” at left. If the pears as in figure 7. The rounded and pointed peaks

picture can be made to hold sync with adjustment of
(B), adjustment is complete; otherwise proceed with
step 4.

Do not use the Horizontal Drive to obtain correct
width or linearity. If necessary, make the Width and
Horizontal Linearity adjustments.

Figure 6. Bottom View of Chassis Showing Horizontal
Sync Adjustments.

a. For strong or medium signals, the picture
should remain in sync over the entire rotation
of the HORIZONTAL control. If it falls out
of sync, bends at the top (jitters), or doubles
up on the side; sync adjustment is required;
see step 11 below.

SIMPLIFIED HORIZONTAL SYNC ADJUSTMENT

A receiver which requires horizontal sync ad-
justment can be corrected only by Jollowing in
exact detail the step-by-step procedure given here.

Check whether adjustment is necessary by rotating
the HORIZONTAL control (A) on the front panel from
one end to the other; the picture should hold as follows:

b. For weak or fringe area signals, the picture
should remain in sync over % to 34 of the ro-
tation of the HORIZONTAL control. If it falls
out of sync, bends at the top (jitters), or dou-
bles up on the side; sync adjustment is re-

PEAKS IUST_HAV§ EQUAL HEIGHT
s

If the picture cannot be made to hold sync as de-

a. For strong or medium signals, the picture should 1.
scribed in paragraphs “a” or “b” at left, turn the

remain in sync over the entire rotation of the

Picture Out of Horizontal
Syvne.

Bending or Jitter at Top
of Picture.

LOCK RANGE adjustment {(C) clockwise untit tight,
then back it out V4 turn for strong and medium sig-
nals. If signals are generally very weak, turn it out
a full turn from the tight position.

Recheck step 3.

If horizontal svync is still unsatisfactory. carefully re-
peat entire procedure. Try replacing tube V403. It
may be necessary to make complete Horizontal Oscil-

lator Alignment (using an oscilloscope) as instructed.

268

Figure 7. Horizontal Oscillator Waveform.

of the waveform must have equal height. The pic-
ture must be kept in sync to obtain the proper oscil-
loscope waveform pattern. Keep the picture in sync
by adjusting the HORIZONTAL FREQUENCY (B)
and/or the LOCK RANGE trimmer (C). If the pic-

quired; see step 11 below.

11. If picture does not hold sync as described in para-

graphs “a” or “b” above. set the HORIZONTAL
control (A) at the point where the picture just loses
sync or becomes unstable and adjust the HORIZON-
TAL FREQUENCY (B) until the picture just falls
back into sync. It may require several turns of ad-
justment (B). Repeat this procedure until the pic-
ture holds as described in paragraphs “a” or “b”
of step 10.

©John F. Rider



SERYICE HINTS

Also see Production Changes in this Manual.

TROUBLE SHOOTING

The television chassis covered in this Service Manual
are newly designed sets incorporating the latest in tele-
vision circuitry. New features incorporated in the 19
series chassis are outlined in paragraph on “New Fea-
tures” on page . Important: Since there are many dif-
ferences in these chassis over earlier model Admiral
receivers, it is important to remember the following when
servicing or installing these receivers.

All chassis have a “DX Range Finder Control” (AGC
delay circuit). This control is a potentiometer located
at the rear of the chassis to enable adjustment of receiver
sensitivity to suit the signal conditions in any local or
fringe area. Incorrect adjustment of this control in a
strong signal area, may result in picture bending, exces-
sive contrast and poor sync. Information on the adjust-
ment of the DX Range Finder control is given on page 3.

The sound output tube V204 (6Y6G or 6AS5) func-
tions as a voltage dropping tube in addition to being a
sound output tube. The cathode of the sound output tube
operates at approximately 140 volts above chassis ground
for TV operation. If the sound output stage becomes
defective, B+ voltage to the TV tuner, sync separator
and clipper, video amplifier and AGC delay circuit will
be affected.

In chassis stamped Run 2 or lower, the first and second
IF amplifiers V301 and V302 are in series. The cathode
of V302 is operated at approximately 120 volts above
chassis ground. If either V301 and V302 become defec-
tive, B4+ voltage to the other stage will be affected.

In chassis stamped Run 3 and higher (except 19B1),
B+ voltage to the first and second IF amplifiers V301
and V302 is in parallel. When making voltage measure-
ments in chassis (except 19B1) stamped Run 3 and
higher, it is important to note that the plate und screen
voltages at the first and second IF amplifier stages V301
and V302, may vary over a wide range, depending on the
strength of the TV signal. The voltages shown on the
schematics are taken with the antenna disconnected and
antenna terminals shorted; see Voltage Data on schematic
pages. ’

In sets using the 94D46-2 or 941)46-3 cascode tuner,
the triode sections of the RF stages (V101) are in series.
The cathode of the second triode section is operated at
approximately 130 volts above chassis ground. If the
tube should be cone defective or be removed from the
socket, there will be no B+ voltage on the plate of the
first triode section. See B distribution diagrams, fig-
ures 9 and 10.

The horizontal oscillator circuit utilizes pulse width
modulation for control of the horizontal oscillator fre-
quency. Information on servicing the horizontal oscil-
lator and horizontal oscillator control circuit is given
in paragraph “Service Hints for Horizontal Sync”,

Note: An oscilloscope is required for align-
ment of the horizontal oscillator waveform. Information
on alignment of the horizontal oscillator is given on
page ¢,

When servicing these chassis in the shop, it is impor-
tant that the correct type of speaker or speaker substitute
be used. The 19B1. 19Cl. 19F1. 19F1A and 19H1 chas-
sis use an EM speaker with output transformer, or a
PM speaker with an output transformer and filter choke
mounted to it. 19E1, 19G1 and 19N1 chassis stamnped
with the letter “T” at the rear of the chassis, use a
permanent magnet (PM) speaker with the output trans-
former mounted on the television chassis. 19E1, 19G1
and 19N1 chassis without the letter *T"" use a permanent
magnet (PM} speaker with the output transformer
mounted directly on the speaker. Use of an incorrect
speaker will result in no B4 voltage or weak and dis-
torted sound.

B+ DISTRIBUTION IN TELEVISION CHASSIS

Figures 9 and 10 illustrate the basic B+ distribution
used in these chassis. The B4 distribution in chassis
stamped Run 2 or lower is shown in figure 9. The B+
distribution in chassis stamped Run 3 and higher is
shown in figure 10. Note: There are variations in the
B+ circuits of TV and combination models and TV
models using a different RF amplifier tube (V101) in the
TV tuner. Alternate connections for the RF amplifier

tube (V101) is shown in figure 9. See “Television

Chassis Differences”, and “Trouble Shooting”

information.
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Figure 9. B+ Distribution in Chassis Stamped
Run 2 or Lower.
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SERVICE HINTS FOR HORIZONTAL SYNC

The horizontal oscillator control circuit controls the
horizontal oscillator by a method called “Pulse Width
Modulation”. This method is so called, because the
width of the pulse applied to the grid of the horizontal
oscillator control section determines the length of time
that current flows through this section. The duration of
current flow through the control section determines the
DC control voltage applied to the grid of horizontal
oscillator, thereby controlling the frequency.

The waveshape applied to the grid of the horizontal

oscillator control section is formed by combining a par-
tially integrated pulse from the horizontal oscillator out-
put and the horizontal sync pulse. If these two pulses
combine properly, the waveshape shown in figure 11 will
be developed and the horizontal oscillator will be in sync.

With no sync input, the waveform at the horizontal
oscillator control grid should appear as shown in figure
12. Since the horizontal oscillator control voltage is
dependent upon a waveshape formed at the horizontal
output stages (V404, V405 and V406), a defective com-

e

Figure 11. Waveform on Grid Pin 1 of V403
With Syne Pulse.

ponent in one of these stages may cause sync trouble.
If the waveform shown in figure 12 can be obtained,
this will indicate proper operation of the horizontal
sweep circuit.

nae

Figure 12. Waveform on Grid Pin 1 of V403
Without Syne Pulse.

When the horizontal oscillator is out of sync, it may
be difficult to observe this waveform (figure 12) on an
oscilloscope due to the presence of out-of-phase sync
pulses. In this case, remove the sync separator and sync
clipper tube V401. If the waveshape shown in figure 12
is obtained, place the sync and separator tube back into
its socket. Then, remove the horizontal oscillator and
control tube V403 (6SN7GT). Conventional, well-shaped
sync pulses should appear at control grid (pin 1) of V403,

1f there are no sync pulses, or the pulses are of low or
varying amplitude, accompanied with noise, the sync cir-
cuits should be checked. However, if the sync pulses are
well-shaped and of constant amplitude, the horizontal
oscillator may be misaligned. Place V403 back into its
socket and make the “Horizontal Oscillator Alignment”
given on page %

If it is impossible to sync the picture, or obtain the
correct waveform at terminal “C”, check for a defective
component. See the following paragraphs.

HORIZONTAL INSTABILITY AND
TEARING IN PICTURE

Horizontal instability, tearing or bending may be
due to misadjustment of the DX Range Finder or
horizontal sync adjustments; or it may be due to a
faulty tube or defective components. If causes of
trouble have been checked as instructed in the follow-
ing steps and the chassis is Run 2 ar lower, make the

©John F, Rider ‘

CHASSIS 19B1, 19C1, 19E1, 19F1, 19F1A,19G1, 19H1, Late; 19K1, 19N1
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CHASSIS 19B1, 19C1, 19E1, 19F1, 19F14, 19G1, 19H1, Late; 19K1, 19N1

circuit changes described under the heading below
on “Circuit Changes to Reduce Bending and Im-
prove Horizontal Sync”.

Make checks as follows:

a. Check to see if trouble is due to misadjustment of the
DX Range Finder control. Set control at “0”, use
this setting unless a higher setting gives better re-
sults. See figure 5.

b. Check horizontal sync adjustment as instructed under
“Simplified Horizontal Sync Adjustment” on page 7.
If difficulty is experienced in making Horizontal Sync
adjustment, continue with the following steps.

c. Replace the horizontal oscillator tube V403 (6SN7GT).
Try tubes of different brands. Repeat Horizontal Sync
adjustment.

d. Check resistors (R420, R421, R422, R423, R424 and
R428). These resistors should be within 5% toler-
ance of the values shown in the parts list and on the
schematic. Also, check condenser C418 (.01 mfd.)
for correct capacity. If this condenser is suspected as
being faulty, it should be replaced with a .01 mfd,
400 volt, 10% condenser, part number 64A2-16.

e. Check condenser C417 by substitution. Use a 270
mmfd, 10% mica condenser, part numbr 65B21-271.

f. Check condensers C413 and C416 for either open or
short.

g- If tapping the horizontal oscillator transformer T404
causes erratic operation, a cracked adjustment slug
in the transformer may be the cause. If transformer
T404 is suspected as being the cause of the trouble, it
should be replaced.

h. If after following each of the above steps, horizontal
difficulties are still present, and the set is Run 2 or
lower, it is suggested that circuit changes be made as
described in the section below.

CIRCUIT CHANGES TO REDUCE BENDING AND
IMPROVE HORIZONTAL SYNC
(Applies to chassis stamped Run 2 or lower.)

Making the following circuit changes to an early
production chassis, will minimize bending of the

picture at high contrast control settings in strong
signal areas and improve horizontal sync in medium
fringe areas.

IMPORTANT: Before making changes below,
check whether bending or sync trouble is due to
faulty tubes, defective components, misadjustment
of the DX Range Finder control, or horizontal sync
adjustment. See pages 3 and 4 for information on
adjustment,

Add changes as follows:

. Check connections to the DX Range Finder control
R315. Be sure that the center terminal is grounded
and that the white wire goes to the terminal of the
DX Range Finder nearest the bottom edge of the
chassis. Connect a wire lead from pin 1 of V304
(6AL5) to the remaining terminal of the Range
Finder control. See figure 14.

. In chassis using a 6AS5 sound output tube (V204),
change resistor R212 from 3,600 ohms to 1,500 ohms,
> watt, 5%. In chassis using a 6Y6G sound output
tube (V204), change resistor R212 from 4,700 ohms
to 2,000 ohms, 1% watt, 5%.

. In chassis using a 6AS5 sound output tube (V204),

change resistor R213 from 1,100 ohms to 910 ohms,
Y5 watt, 5%. In chassis using a 6Y6G sound output
tube, change resistor R218 from 2.000 ohms to 1,500
ohms, V% watt, 5%.

. In some areas, it may be beneficial to increase the

sync pulse level by changing the sync take-off on the
video amplifier plate load. Disconnect resistor R327
(2,700 ohms) from the junction of resistors R325
and R326 (2,700 ohms). Reconnect R327 to the
junction of R325 (2,700 ohms) and peaking coil
L306. See figure 14.

. Make the Run 4 change, which consists of connecting

a 8.200 ohm resistor (R443) in series with resistor
R407 (between terminal 3 of the vertical integrator
couplate and pin 1 of V401B). See figure 14.

. Since step 1 above is effective only with the DX Range

Finder set at “0”, use this setting unless a higher set-
ting gives better results.

4200

TUNER

Cs502

GO

o o'NOI

Qw:
o
Cr

—NOTE—

FOR CHASSIS WITH
BUILT-IN RADIO

CHANGE R218 FROM
2000 OHMS TO 1500 ORIGINAL _
OHMS. USE THE 2000 | CONNECTION
OHM RESISTOR RE-
MOVED TO REPLACE

8200 OHM RESISTOR ADDED

/ THIS CHANGE
TO BE MADE
IN CHASSIS
RUN 3 OR
LOWER

INTEGRATOR Ksuovs END OF
COUPLATE
163B6-2

/

R327 FROM PIN 1
AND CONNECT AS
SHOWN (DOTTED)

1 ADD THIS CONNECTION
_— ' TO UNUSED LUG
L306 /

DX

RANGE
FINDER
/ R31$

SOME CHASSIS MAY HAVE
=" WHITE LEAD AND GROUND
REVERSED. MAKE SURE
GROUND IS ON CENTER LUG
AND WHITE LEAD ON LUG
LEAD NEAREST BOTTOM EDGE

R212 (4700) A
R218 REPLACE WITH. - - - £
20001 910 ORMS\ (3 a1z REPLACE__{‘J,

: vaoe £ JR213 11003 1500 OHMS i TfY
‘%212 6ASS N il SRR {
vaos’ 6ye 4700

OF CHASSIS.

Figure 14. Bottom View of Chassis Showing Simplified Circuit Changes for Reducing
Bending and Improving Horizontal Sync in Chassis Stamped Run 2 or Lower.

EXCESSIVE SNOW IN PICTURE DUE TO
FAULTY TUBES

Excessive snow in the picture can be caused by faulty
tubes in the receiver. Check receiver as follows:

Short circuit the antenna terminals and turn the Picture
control (contrast) fully clockwise,

Connect a vacuum tube voltmeter from test point “V”
to chassis. Set the channel selector on an unassigned
channel. If the voltmeter reading exceeds .6 volt nega-
tive, excessive receiver (tube) noise is indicated. This
condition can usually be corrected by tube substitution.
Substitute tubes in the following order: Video detector
tube V304, RF oscillator tube V102, RF amplifier tube
V101 and IF amplifier tubes V301, V302 and V303.

Corona or arcing in the second anode supply can also
cause a high noise reading at the video detector resulting
in excessive snow in weak signal areas.

1f the above does not eliminate excessive snow and the
chassis is stamped Run 2 or lower, see the “Snow
Changes” listed under Run 3 Production Change on page
16. Note: Since this portion of the Run 3 change is
rather involved, we do not recommend that it be made in
the field. However, if it is desired to make the changes,
complete instructions can be obtained by writing the
Service Department of the Admiral Corporation at 201
E. North Water Street, Chicago 2, Illinois.

MISCELLANEOUS TROUBLE DUE TO
FAULTY TUBES

Faulty tubes cause the majority of receiver troubles.
The list below contains most common troubles which are
generally due to faulty tubes.

a. Poor fringe area reception due to low B plus voltage.

Check the 5U4G tube.

b. Poor fringe area reception due to low sensitivity.
Check the 6BC5 and 6BZ7 tubes, if used in the re-

ceiver.

c. Picture and sound separated due to IF oscillation.

Check the 6CB6 and 6U8 tubes.

d. Picture bending caused by leakage between tube ele-
ments. Check the 6BC5 and 6CB6 tubes.

e. Poor sync stability, usually more noticeable in ver-
tical circuit. Check 12AU7 tube.

f. Washed out picture due to negative grid current,

Check 6CB6 tube.

VERTICAL JITTER AND POOR INTERLACE

Vertical jitter and poor interlace may occur in early
production receivers, if the red lead (terminal 3) of the
deflection yoke T403B is dressed too close to the grid
circuit of the vertical output tube V402 (6S4). The red
lead to the deflection yoke should be dressed against the
chassis and as far away from the grid circuit of the
vertical output tube as possible.

ADDING VERTICAL RETRACE BLANKING
CIRCUIT TO AN EARLY PRODUCTION CHASSIS

All 19 series chassis stamped Run 5 and higher, have a
vertical retrace blanking circuit incorporated for elimina-
ting retrace lines. A schematic of the retrace blanking
circuit and detailed instructions for adding this change
to an early production receiver, is given in the para-
graphs below. The following parts are required:

Sym. Description Part No.
C427 .01 mfd, 600 volts, condenser............ 64B 9-13
C428 01 mfd, 400 volts, condenser............ 64B 9-32
R#45 56,000 ohms, 1% watt, resistor........... 60B 8-563
R444 2700 ohms, % watt, resistor............. 60B 8-272

1. Locate the red wire between pin 10 of the picture
tube and the junction of the black lead of T403A
(vertical deflection yoke) and the red lead of T402
(vertical output transformer).

- - PREVIOUS CONNECTIONS
654 NOTEl  pestnt commecTions
YERT ouTPyT
v4a02

T403A
DEF. YOUE
4l
ToraL

LRI
.

ey

70 JRCTION rag Lt
OF Ra3IAR4M 2501 L]
ADDED | AdRED

Figure 13. Vertical Output and Picture Tube Circuit
With Vertical Blanking Added.

2. Locate the bare wire between the junction of R431
(820,000 ohms) and R438 (1200 ohms) and the junc-
tion of the black lead of T403A and red lead of T402.

3. Disconnect the red wire and the bare wire from their
common junction point. Reconnect both of these
leads to the junction of the 7.5 ohm winding and the
100 ohm winding of T402 (common point of the
white and yellow leads). See figure 13.

4. Locate the red (positive) lead from C410 (20 mfd)
and the junction of the black lead of T403A and red
lead of T402. Disconnect the red wire from this junc-
tion and reconnect to junction of 7.5 ohm and 100
ohm winding of T402.

5. Locate the green wire from pin 2 of the picture tube
and disconnect from chassis ground. Connect green
wire to a .01 mfd., 600 volt condenser. Connect the
other end of this condenser to a 2700 ohm, % watt
resistor. Connect the other end of the resistor to the
junction of the red lead of T402 and the black lead
of T403A.

6. At the junction of the .01 mfd., 600 volt condenser
and the green wire from pin 2 of the picture tube
(connected in step 5) connect a 56,000 ohm resistor

to chassis ground. Connect a .01 mfd., 400 volt across
the 56,000 ohm resistor.

WARNING: Do not use any of the unused lugs of
V402 (6S4) tube socket for the points. These lugs are
connected to the internal tube structure of the 6S4 tube.

TVIIWAY 9-T1 39vd AL
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INSUFFICIENT HEIGHT

I adjustment of the Height and Vertical Linearity con-
trols does not provide sufficient height, try replacing the
vertical output tube V402 (6S4). Insufficient height can
also be due to a weak vertical oscillator tube V303 (6U8).

ELIMINATING AUDIO HUM

Strong (60 cycle) audio hum in these receivers can
be due to any one of the causes listed below, which can
easily be corrected.

1. Hum may be due to coupling between components in
the audio input circuit and the AC wiring. Check the
117 volt AC leads to the On-Off switch. These leads
should dress away as far as possible from the grid
circuit of the sound amplifier V203. In models using
tone control R214, dress the lead between the control
and the plate (pin 7) of V203 away from the AC
leads.

2. Check position of condenser C209 (.01 mfd.) in the
sound amplifier circuit (V203) to make certain that
it is not too close to the 117 volt AC wiring or On-Off
switch. If C209 is a tubular paper condenser, the out-
side foil terminal should be connected to the junction
of resistor R207 (47,000 chms) and condenser C208
(.0022 mfd.).

3. Check the B4 (power supply) circuits for an open
or under capacity electrolytic condenser. Especially
check filter condenser C501, 60 mfd., 350 volts.

4. If the receiver is a TV only model using a 10”
electro-magnetic (EM) speaker, it may be possible
that the speaker is the cause of excessive hum. The
speaker may be checked by substituting another
speaker of the same type. The original 10” electro-
magnetic (EM) speaker part number 78B75-1, can
be checked by substituting a permanent magnet (PM)
speaker with the filter choke attached such as part
number 78B80-1.

-

SOUND BARS IN PICTURE

Sound bars noticeable at high volume levels, may be
caused by heavy audio currents being induced in the B+
circuits. This can be due to the location or the routing
of leads to electrolytic condenser C215. Condenser C215
is the single section electrolytic condenser (80 mid, 350
volts) which is mounted at the center of the chassis.

To minimize the possibility of sound bars in the pic-
ture, the mounting and routing of leads to electrolytic
condenser C215 were changed. In later production sets,
electrolytic condenser C215 is mounted in parallel and in
front of the 9 lug terminal strip near the center of the
chassis. When mounted this way, the terminals of con-

denser C215 face away from the TV tuner, thus permit.
ting the negative lead C215 to connect directly to the
cathode of the sound output tube V204.

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A8, BOTTOM
SLUG OF T201)

*Adjustment A8 is accessible through the 14” hole
(just below T201) in bottom of the cabinet or the chassis
mounting shelf, located toward the left side facing the
rear of the set. See figure 22. Removal of the chassis
is therefore not required. Adjustment need be made
on one channel only. Proceed as follows:

a. Turn set on and allow about 15 minutes for warm up.
b. Tune set for normal picture and sound.

c. Carefully insert a non-metallic alignment tool through
the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end
is required depending on the transformer used, see
* note below. When the alignment tool engages the
bottom tuning slug A8, adjust the slug for best
sound with minimum buzz level. Do this carefully as
only slight rotation in either direction will generally
be required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be
noticed when turning the slug back and forth about
14 to 15 turn.

ALIGNMENT OF 4.5 MC TRAP A9, USING A
TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very
fine vertical or diagonal lines, very close together, having
a “gauze-like” appearance, the pattern will vary with
speech, forming a very fine herringbone pattern.

The trap can be tuned by watching the picture and ad-
justing slug A9 for minimum 4.5 MC interference. If
greater accuracy is required, the trap should be adjusted
as instructed in step 3 of the “4.5 MC Sound IF and
Trap Alignment” procedure on page //.

SERVICING RADIO TUBES AND DIAL LIGHT IN
COMBINATION MODELS

The radio tubes can be serviced without removing the
TV chassis from the cabinet. The radio tubes can be
reached through the opening in the underside of the
chassis shelf.

The dial light can be serviced by removing the tuning
knobs and plastic control panel. A number 44 dial light
(part number 81Al1-5) is used in seis stamped Run 5
or lower; a number 47 dial light (part number 81A1-8)
is used in sets stamped Run 6 or higher.

C }f ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slug adjustment A8 can be made from top of chassis,
if you use alignment tool (part number 98A30-7; available at Ad miral Distributor). Bottom slug (A8) can be reached through the

hole in the core of the upper slug (A10).

TELEVISION TUNER SERVICE

SERVICING TV TUNER CHANNEL COILS

The cabinets of later production sets have been pro-
vided with a rectangular cut-out in the chassis shelf just
below the TV tuner. This access opening will permit
servicing of the tuner channel coils or for installing UHF
channel coils without removal of the chassis from the
cabinet.

To gain access to the underside of the tuner, it is
necessary to remove the screen covering from over the
cut-out in the chassis shelf. Then remove the bottom
shield from the bottom of the tuner. After servicing the
channel coils, carefully replace the tuner shield. Replace
the metal screen, using staples or thumb tacks to secure
it to the cabinet.

SERVICING STATIONARY CONTACTS OF
TV TUNER

A rectangular opening is provided at the side of the
chassis’ for convenience in servicing the stationary con-
tacts of the TV tuner or for making voltage or resistance
measurements.

To gain access to the stationary contacts of the TV
tuner, it is necessary to remove the mounting screws
from the side cover plate on the tuner and unsolder the
soldered joint grounding the cover plate to the tuner.
Reassemble the cover plate in the same manner.

102
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REMOVING CHANNEL COILS

Insert a screwdriver blade between the coil retainer
spring and the turret end plate. Twist the blade away
from the turret and lift the end of the coil upward.

CLEANING CONTACTS

Remove several sets of coils from turret and rotate
turret to position making contact points of contact plate
accessible for cleaning.

Using a small, stiff brush and carbon tetrachloride,
clean contact surfaces of stationary contacts.

Remove accumulated dust or grease from stationary
contacts and contact plate with a soft canvas cloth damp-
ened with carbon tetrachloride. Accumulated rosin may
be removed with a soft cloth dampened with alcohol.

Clean contact surfaces of rotating coils in same manner.

TUNER LUBRICATION
In general the lubrication applied to points of wear or
friction at time of manufacture should make lubrication
seldom, if ever necessary. However, should tuner lubri-
cation become necessary, it is important that the correct
amount and type of lubricant be used.

Using a clean brush, apply a film of switch contact oil
(Admiral part number 98A64-1 or Viscosity Oil Co.

V0l

N110

Figure 15. Exploded View., TV Tuners 94D52-1, 94D52-2, 94D46-2 and 94D46-3.
For description of parts, see page /u.
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$#7069) to the surfaces of the coil contacts and sta-
tionary contact points.

Lubricate bearing surfaces of all other moving parts
with light vaseline or preferably Admiral part zr98A64-2
or Viscosity Oil Co. #8857 lubricant.

CAUTION: Do not use lubriplate or any similar
lubricant containing zinc or cadmium.

ADJUSTING CONTACT SPRINGS

Should the stationary contact springs make poor con-
tact due to insuflicient tension, remove several sets of
coils from the turret. Rotate the turret to position
making the bottom of the contact strip accessible for
observation. With a narrow blade screwdriver, adjust
the contact spring tension by carefully bending the
spring inward until highest point on the spring extends
about 9/64 of an inch above the plastic surface of the
contact plate. With correct tension of the contact spring,
the spring should clear the flat surface of the turret coil
by about 1/64 of an inch.

OSCILLATOR SLUGS IN TOO FAR

If HF oscillator slugs “fall into” coil form, remove
the channel coil, move the slug retaining spring M112
aside, and tap the coil assembly until the slug slips for-
ward. Set the slug retaining spring into position; it
should rest firmly against the slug.

REMOVING TUNER TURRET ASSEMBLY

a. Remove retaining bracket M107 in front of the tuner.

b. Remove rotor shaft assembly M104, rotor contact
spring M124 and fibre washer M113. For reassembly,
note order of parts removal.

c. Remove front and rear turret retaining springs M125
by pressing straight end away from tab on chassis.

d. Using a screwdriver blade at the side of the tuner,
press the detent spring M122 and roller M121 away
from the turret detent plate.

e. Grasp tuner shaft and slip out of end plate bearings.

REPLACEMENT OF THE UNGROUNDED STATOR
PLATE OF TUNING CONTROL

Stator plate M118 (part number 94A453-86) is re-
placed with wiring lead and trimmer condenser C110
attached, because it is diflicult to solder the wire lead
to the silver plated surface on the ceramic stator plate disc.

To replace the stator plate, remove the turret assem-
bly. Remove mounting rivets from stator plate by drill-
ing out or clipping them out with diagonal wire cutters.
Remove trimmer screw M115 and locking nut M114 from
trimmer condenser C110. Unsolder wiring lead con-
necting trimmer to terminal on contact plate.

Assemble the replacement stator plate (M118) by plac-
ing the ceramic button over the “<’ hole in the chassis
with the wiring lead extending into the chassis. Place the
mounting bracket over the ceramic button and mount
securely using z£4x5% round head machine screws with
24-40x% hex nuts and #4 shake proof lock washers.
Mount trimmer condenser Cl10 in chassis and solder
wire lead to its original terminal on the contact plate
making this lead as short as possible. Dress wiring lead
from ceramic stator plate to trimmer condenser C110 so
it does not come in contact with the turret drum. After
replacement of the stator plate. adjust trimmer condenser
C110 (overall oscillator adjustment).

REMOVING CONTACT PLATE ASSEMBLY M123

a. Remove turret.

b. Remove the mounting screws at the front and rear
of Contact Plate and Bracket Assembly M123.

c. Unsolder both ends of contact plate assembly. Press
outward the front and rear tuner chassis end plates.

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

e. Unsolder all connections to contact plate. Unsolder
the solder joint holding contact plate to the center
partition of the tuner chassis.

f. Reassemble in the same manner.

INTERCHANGEABILITY OF 20DP4A, 21ZP4A, 21WP4
and 21WP4X PICTURE TUBES

Some of the above picture tubes can be used as inter-
changeable replacements and others cannot, as described
below.

The 21EP4A picture tube used in the 19H1 chassis and
the 21ZP4A picture tube used in 19K1 and 19N1 chassis
are not interchangeable with other tubes because of the
larger cabinet space required by these tubes.

The 21WP4 or 21WP4X picture tubes used in 19F1,
19F1A and 19G1 chassis and the 20DP4A picture tube
used in the 19Cl1 and 19E1 chassis can all be used as
interchangeable replacements. However. the front tube
supports may have to be cut down or padded to keep

the tube the same distance above chassis as the original
tube. Use the measured distance between the original
tube and chassis for obtaining proper alignment of the
replacement tube and the picture mask. Final alignment
should be checked with chassis installed in the cabinet.

The deflection yoke housing must be moved forward
or backward so that the rubber neck grommet will fit
tightly against the cone of the picture tube. If it cannot
be moved forward far enough, the slots in the yoke
housing may have to be elongated or new holes can be
drilled in the diagonal voke housing support brackets.

The original tube mounting strap can generally be used.

PRODUCTION CHANGES

Production changes are coded RUN 1, RUN 2, etc., as given in the
headings below. Run number (stamped on chassis) indicates that this
chassis has the change(s) incorporated which are explained under that
particular run number heading below, as well as all changes (lower run
numbers) made prior to that time. At the start of production chassis were
stamped RUN 1; a few chassis were not stamped with a Run number.

CHANGE TO INCREASE BRIGHTNESS
Run 2 and higher in all 19 series chassis

The following changes were made in the cathode cir-
cuit of picture tube V306 for increased brightness.

Resistor R330 was changed from 470,000 ohms to
180,000 ohms, 14 watt, part number 60B8-184. Conden-
ser C316 was changed from .01 mfd. to .22 mfd. 400
volts, part number 64B8-24.

CHANGE TO ELIMINATE BENDING AND
IMPROVE HORIZONTAL SYNC AND CHANGE
TO REDUCE SNOW IN FRINGE AREAS

Run 3 in 19B1, 19C1, 19E1, 19F1, 19F1A,
19G1, 19H1, and 19K1 Chassis

Bending and Sync Changes

The following changes were made to eliminate
possible bending at the top of the picture and to
improve horizontal sync. If it is desired to make
these changes to chassis stamped Run 2 or lower,
see heading on “Circuit Changes to Reduce Bend-
ing and Improve Horizontal Sync” on page 6.

In early production chassis (with exception of 19B1},
the B4 voltage to the 1st and 2nd IF amplifiers V301
and V302 is effectively in series. In later production sets,
B+ voltage to the 1st and 2nd IF amplifier stages is in
parallel. This makes it possible to apply AGC voltage to
the Ist and 2nd IF amplifiers of later production sets,
thus allowing the receiver to operate under a wider range
of signal conditions without the possibility of overloading.

The circuit changes that were made to the IF ampli-
fiers and AGC circuit of later production sets are as
follows: The screen (pin 6) of 2ud IF tube V302 and
terminal 2 of 2nd IF transformer T302 connect to com-
mon B+ through resistor R312 (1,000 ohms). Con-
denser C319 (.001 mfd.) is connected from terminal 2
of T302 to chassis.

The control grid (pin 1) of 2nd IF amplifier V302

is returned to AGC through T301 and decoupling re-
sistor R309 (1,000 ohms). Condenser C318 (.001 mfd.)
is connected from terminal 3 of T30l to chassis. The
suppressor grid (pin 7) of V302 is connected directly to
chassis. The cathode (pin 2) of V302 returns to chassis
through R336 (68 ohms).

Overloading of the video amplifier and possible sync
instability has been eliminated by the following circuit
changes:

The B4 voltage at the screen (pin 6) of the video
amplifier V305 (6CB6) was increased by lowering the
value of resistors R212 and R213 in the grid and cathode
circuits of sound output tube V204.

Resistor R212 was changed from 3,600 ohms to 1,500
ohms in sets using a 6AS5 tube for V204, and was
changed from 4,700 ohms to 2,000 ohms in sets using
a 6Y6 G tube for V204.

Resistor R213 was changed from 1,100 to 910 ohms
in sets using a 6ASS5 tube for V204 and from 2,000 ohms
to 1,500 ohms in sets using a 6Y6G tube for V204.

Increased sync pulse input to the sync circuits is ob-
tained by the following changes made to the video am-
plifier plate circuit. Resistor R326 was changed from
2,700 ohms to 5,600 ohms, 1 watt. Resistor R325 (2,700
ohms) was omitted.

Snow Changes

(This portion of Run 3 production change does not

apply to the 19B1 chassis.)

The circuit changes described below are rather
involved. Generally, we do not recommend that
they be made in the field. However, if snow
is still excessive after making the checks given
under the heading of ‘“Excessive Snow Due to
Faulty Tubes” on page © , and it is desired to
make the changes below, instructions may be ob-
tained by writing the Service Department of the

©John F. Rider
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Admiral Corporation at 201 E. North Water
street, Chicago 2, 1llinois.

To reduce the amount of snow (front end noise) in
the picture the AGC voltage to the tuner has been re-
duced with respect to the AGC voltage to the lst and
2nd IF stages by applying a small positive voltage from
voltage divider network.

The voltage divider network consisting of R301 (3.3
megohms), R333 (15 megohms), R334 (2.2 megohms)
and R338 (56,000 ohms) was added in the circuit be-
tween B+, the AGC diode V304 and the DX Range
Finder control R315.

One terminal of DX Range Finder R315 connects to
the R338 (56,000 ohms). Resistor R317 connecting to
pin 7 of diode V304 was changed {from 820,000 ohms to
470,000 ohms. The delayed AGC bias developed at the
AGC diode (V5 of V304) is thus controlled by both the
Contrast (picture) control and the DX Range Finder
control. This provides a means of eliminating entirely
the delay on the AGC diode in a very strong signal area
and also a means of adjusting the AGC delay to a suit-
able value for best picture with minimum of snow in
weak signal or intermediate fringe areas.

RESISTOR R443 ADDED TO IMPROVE
HORIZONTAL SYNC STABILITY
Run 4 in all 19 Series Chassis

Later production sets using vertical integrator couplate,
part number 63B6-2, have an 8,200 ohm, % watt resistor
{R443) connected between terminal 3 of the couplate
and pin 1 of sync separator tube V401 (12AU7). The
integrator couplate contains components R407, R408,
R409, €403, C404 and C405.

Adding resistor R443 to the circuit has increased the
sync level by squaring up the sync pulses, thereby im-
proving horizontal sync instability.

To install resistor R443 (8,200 ohms) remove the num-
ber three lead of integrator couplate 63B6-2 from pin 1
of V401 (12AU7). Connect resistor R443 between the
number three lead of the couplate and pin 1 of V401
(12AU7).

VERTICAL RETRACE BLANKING
CIRCUIT ADDED
Run 5 in all 19 Series Chassis

A vertical retrace blanking circuit was added to elim-
inate retrace lines. The vertical retrace blanking circuit
consisting of components R444 (2,700 ohms), R445
(56,000 ohms), C427 (.01 mfd.) and C428 (.01 mid.),
is shown in schematic figure 13.

Vertical retrace blanking is achieved by applying the
pulse voltage appearing at the low side (red lead) of the
vertical output transformer T402 to the grid (pin 2)
of the picture tube V306.

Detailed instructions for eliminating retrace lines in
carly production receivers are given on page 6.

TV TUNER SHAFT LENGTH INCREASED
Run 6 in All 19 Series Chassis

The TV tuners used in chassis stamped Run 6 and
higher, have a longer shaft length. This increase in shaft

length was made to make the chassis adaptable for in-
stallation of a separate UHF tuner.

The 94D46-3 cascode TV tuner is used in all later
production chassis (Run 6 and higher), with exception
of the 19B1 chassis. The 94D52-2 pentode TV tuner is
used in later production 19B1 chassis (Run 6 and higher).

TV tuners 94D462 and 94D46.3 are identical, with
exception of shaft length. TV tuners 94D52-1 and
94D52-2 are identical, with exception of shaft length.

DIFFERENT INTEGRATOR AND SYNC
COUPLATE USED
Run 7 in All 19 Series Chassis

Integrator couplate, part number 63B6-11 has replaced
integrator couplate, part number 63B6-2 used in earlier
production sets. The circuit of both couplates is the same
with the exception that resistor R407 (22,000 ohms), is
not contained in couplate 63B6-11. Resistor R407 is con-
nected externally from terminal 3 of couplate 63B6-11 to
pin 1 of V401B. This change in integrator couplates has
improved horizontal sync stability by increasing the am.
plitude and squaring up the sync pulses.

To replace couplate 63B6-2 with couplate 63B6-11,
omit resistor R443 (8,200 ohms) if used between pin 1
of V401B and terminal 3 of the couplate. Connect re-
sistor R407 (22,000 ohms, V4 watt) between pin 1 of
V401B and terminal 3 of couplate 63B6-11.

Sync couplate, part number 63B6-8 has replaced sync
couplate part number 63B6-4 used in early production
sets. Couplate 63B6-4 contains resistors R328, R329 and
condenser C315. Couplate 63B6-8 contains resistor R329
and condensers C315 and C317. This change in sync
couplates has simplified circuit wiring by reducing the
number of components.

To replace couplate 63B6-4 with couplate 63B6-8,
change resistor R327 from 22,000 ohns to 27,000 ohms.
Remove condenser C317 (.01 mfd.). Connect couplate
63B6-8 between resistor R327 and pin 7 of V401A.

CHANGE IN TOLERANCE OF COMPONENTS IN
THE HORIZONTAL OSCILLATOR CIRCUIT V403

In some Run 2 Chassis and all Chassis
Run 3 and higher

Changes were made to horizontal oscillator circuit
V403 of later production sets to minimize possible varia-
tion of horizontal oscillator performance due to parts
tolerances and variation in electrical characteristics of
some brands of 6SN7 tubes. By reducing the permissible
tolerance of components R422. R423. R428 and C418, the
operation of the horizontal oscillator circuit becomes less
critical.

In later production sets (stamped Run 3 and higher),
tolerance of resistors R422 (330,000 ohms), R423
(82,000 ohms) and R428 (150,000 ohms) were changed
from 10% to 5% tolerance. Condenser C118 (.01 mfd.)
was changed from 20% to 10% tolerance.

In cases where it is difficult to make satisfactory Hori-
zontal Sync Adjustment, the components in the horizontal
oscillator circuit should be checked for correct value as
mentioned in the preceding paragraph and on page $ .
under Horizontal Instability And Tearing Iu Ficture.

RESISTORS R214 AND R215 REPLACED BY ONE
RESISTOR IN SOME LATER PRODUCTION
19E1, 19G1 and 19N CHASSIS

In later production chassis, resistors R214 and R215,
2.200 ohms, 2 watt, were replaced by a single wire wound
resistor, 1,200 ohms, 5 watt, part number 61A1-10.

CHANGE TO PREVENT FUSE FAILURE
IN TV-RADIO CHASSIS

Run 8 in 19E1, 19G1 and 19N1 Chassis

The circuit location of fuse M40l (3§ amp. 250 V.)
has been changed to prevent possible fuse failure when
function switch S701 is rotated from Radio to TV posi-
tion. Fuse failure may occur if all contacts of switch
section S701C make simultaneous contact, thus applying
a sudden surge of current through the fuse.

Schematic figure 33 shows the fuse location in early
sets and schematic figure 35 shows the fuse location in
later sets having this production change. This change
can be made to an early set by simply interchanging the
red and blue leads connecting to switch section S701C.
With this change made, the red lead should connect to
terminal “h” of S701C and the blue lead should connect
to terminal “g” of S701C.

CHANGE IN SIZE OF FUSE M401

To prevent possibility of fuse failure, due to momen-
tary line voltage surges, fuse M401 was changed from a

14 ampere, 250-volt fuse to a 34 ampere, 250-volt fuse,
part number 84A4-3. Fuse replacement should be made
only with a 3% ampere, 250-volt fuse, part number 84A4-3.

CHANGE IN PILOT LIGHT AND VOLTAGE
DROPPING RESISTOR R707

In later production combination sets, a different pilot
light and pilot light series dropping resistor is used.

Early production sets stamped Run 5 or lower use a
number 44 pilot light {part number 81A1-5) and voltage
dropping resistor R707 is 4.7 ohms, V> watt, part num-
ber 60B28-11. In later production sets stamped Run 6
and higher, a number 47 pilot light (part number 81A1-8)
is used and voltage dropping resistor R707 is 10 ohms,
V5 watt, part number 60B28-100.

MECHANICAL CHANGE IN RADIO TUNER
USED IN 19E1, 19G1 and 19N1 CHASSIS

Mechanical changes were made to the later produc-
tion radio tuner sub-chassis used in combination models.
The dimensions of the radio chassis were altered slightly
and the mounting position of the gang condenser was
changed.

Early production radio tuners used gang condenser
(part number 68B53) which mounts in a vertical posi-
tien. Later production radio tuners use gang condenser
(part number 68B53-1) which mounts in a horizontal
position.

TELEVISION ALIGNMENT PROCEDURE

GENERAL

Complete alignment consists of the following individual
procedures and should be performed in this sequence.
IF Amplifier and Trap Alignment.
IF Response Curve Check.
4.5 MC Sound IF and Trap Alignment.
RF and Mixer Alignment.
Over-all RF and IF Response Curve Check.
HF Oscillator Adjustment.

e e TR

TEST EQUIPMENT

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

IMPORTANT: Many service instruments do not
meet the requirements given below. A list of recom-
mended equipment is available from Admiral Distributor.

Oscilloscope

Standard oscilloscope, preferably one with a wide band
vertical deflection, vertical sensitivity at least .5 volt

(RMS) per inch.

Signal (Marker) Generator
4.5 MC frequency.
18 to 30 MC frequency range.
50 to 90 MC frequency range.
170 to 225 MC frequency range.

Must have a huilt-in calibration crystal for checking
dial accuracy.

Sweep Generator

Sweep generator must provide sweep frequencies from

18 to 30 MC range: }

with at least

50 to 90 MC :
© e 10 MC sweep width.

170 to 225 MC range:
Output: adjustable; at least one-tenth volt maximum.
Output impedance: 300 ohms balanced to ground.

A sweep generator not having constant output voltage
over the swept range and linear sweep, will produce
curves which are widely different from the ideal curves
shown in the following pages. 1f repeated difficulty is
encountered in obtaining these curves, the sweep gen-
erator should be checked. A simple check is to observe
the response curve for a set that is in alignment.

Before suspecting the generator, be sure the alignment
instructions in this manual have been followed carefully.

Vacuum-Tube Voltmeter

Preferably with low range (3 volt) DC zero center
scale and a high voltage probe (30,000 volt range).

ALIGNMENT TOOLS

The following alignment tools are required. They can
be obtained from the Admiral Distributor under the part
numbers listed below:

Metal alignment screwdriver part number 98A30-9.
Non-metallic (fiber) alignment screwdriver (1114”
long, 13” diameter) part number 98A30-10.

Non-metallic alignment wrench (9” long. for hexagon
core IF slugs) part number 98A30-12.
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IMPORTANT ALIGNMENT HINTS

The following suggestions should be performed if difficulty

is experienced during the alignment procedure.
1. IF CIRCUIT INSTABILITY: When spot frequency align-
ing the IF amplifiers, the VTVM pointer may swing when the
hand is placed too near the IF transformers. When viewing
the IF response curve on an oscilloscope, the curve may change
shape with hand capacity, especially when aligning A2 (3rd
IF transformer T303). To correct either of these conditions,
the following alignment hints should be tried:

(a) Check the generator output leads to be certain that the
unshielded portion {especially the grounded lead) be as short
as practicable.

(b) Be sure that a decoupling network is used at the video
detector output and that the leads on the network are kept as
short as possible (See figure 21).

(¢) Construct a special tube shield as shown in figure 16.
This is made from an ordinary tube shield and four 10,000 ohm
resistors. Keep the spacing between the two halves of the
shield at a minimum (% inch).

TO GENERATOR
HIGH SIDE

FOUR
I0K RESISTORS
EQUALLY SPACED

S 1/4" GAP

TO GENERATOR A
LOW SIDE

Figure 16. Special Tube Shield for
IF Alignment and IF Response Curve Check.

(d) The use of a non-metallic alignment tool, approximately
eight inches long (part number 98A30.12), will permit ad-
justment without coming too near to the transformers.

2, RECEIVER OVERLOADING WHEN CHECKING THE
OVER-ALL RESPONSE CURVE: Due to the inherent high
sensitivity of these receivers, it is very easy to cause over-
loading in the third IF amplifier stage. In some cases, gen-
erator leakage alone is enough to produce a response curve on
the oscilloscope. To prevent overloading, do the following:

(a) Be certain that the generator output attenuators are set
at a minimum.

(b) Some generators have a built-in pad in the output table
to be used when viewing the over-all response curve. Be sure
that the pad in the cable is properly connected in the circuit.
Refer 1o the generator instruction manual for details.

(c) M a pad is not built in, the 12 db pad shown below in '

figure 17 can be constructed and connected between the gener-
ator and the antenna terminals.

2860 onMS
AAAA-

n:cTE? ER

GENERATOR S W

300 ONMS < 500 ONNS ANTENNA

uTRuT S TERMINAL S
AN

W0 ONNS st

Figure 17. Illustration of 12 db Attenuation
Pad for Viewing Over-all RF.IF
Response Curve.

IF RESPONSE CURVE CHECK

(Using sweep generator and oscilloscope)

Receiver Controls Sweep Marker Osci .
h scilloscope Inst
aond Bias Battery Generator Generator P LML L)
Set Channel selec- | Connect high side | If an external| Connect to test | Check curve obtained against

tor on Channel 12
or an unassigned
high channel. Pic-
ture control fully to
the left. Connect
negative of 414 volt
bias battery to test
point “T”; positive
to chassis.

21.25MC
MARRER -

to 6J6 mixer-osc.
special tube shield,
see fig. 16. Conneect
low side to bottom
part of tube shield.
Set sweep frequency
to 23MC, and sweep
width approximate-
lv 7TMC.

LR -

marker generator is
used, loosely couple
high side to sweep

generator lead on
tube shield, low
side to chassis.

Marker frequencies
ind.cated on IF Re-
sponse Curve.

—_—

.10

(MAY NOT
BE VISIBLE)

all LEAST 95°%

| arpPROX.
J 5%

. 22MC MARKER

24.3NC MARKER
\

—4_ 5

DIFFERENCE 1IN REIGRT OF PEAXS
SHOULD WOT EXCEED 30%%

ANEASURED FROM HIGREST PEAK

I ST

Figure 18. Ideal IF Response Curve.

25.75MC
MARKER

4 as0w

\

point “V" through
a decoupling filter,
see figs. 21 and 22,
Marker pips on
scope will be more
distinet if a conden-
ser from 100 mmfd.
to 1000 nmmfd. is
connected across the
oscilloscope input.

ideal response curve in fig. 18.
Note tolerances on curve.
Keep marker and sweep out-
puts at very minimum to pre-
vent overloading. A reduction
in sweep output should re-
duce response curve ampli-
tude without altering the
shape of the response curve.
If the curve is not within
tolerance or the markers are
not in the proper location on
the curve, touchup with IF
slugs as instructed below.
Important: 1If curve changes
shape with hand capacity, see
section 1 of ‘Alignment
Hints” on page /0.

V—ZZNC MARKER ] /

>
> Nj=-22MC MARKER /
S N
L s
.75 M 25.75MC
/ R /"Mnnsn

e
/

N /

TOUCH-UP OF 82 A¥D A3 WILL CEMERALLY INCREASE PEAK.

WILL 4S50 CHANCE POSITION OF 25.7SKC WARKER

/
TOUCH-UP OF a4 anD A5 wiLi CEMERALLY MCREASE PEAL,
WILL ALSO CHANGE POSITION OF 22WC WARKEN.

Figure 19. 1F Response Curves, Incorrect Shape.

If it is necessary to adjust for approximate equal peaks and

marker location, carefully adjust alignment slugs as instructed
under the above figures. It should not be necessary to turn the

slugs more than one turn in either direction.

4185

If the curve cannot he made to resemble the response curve
shown at left, repeat all steps under “IF Amplifier and Trap

Alignment” making sure that generator frequencies are accurate
and adjustments are carefully made. if a satisfactory curve can.
not be obtained after repeating these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly,

IF AMPLIFIER AND

TRAP ALIGNMENT

ALIGNMENT HINT
After becoming familiar with alignment procedure, some servicemen simplify subsequent
alignment of sets by merely using the essential alignment data given in figures below.

TVIIWAY 0L-TL 39Vd AL

e Connect bias battery; negative to test point “T", see . S?l Channel selcctor to Fhannel 12 or other unassigned
figure 22, positive to chassis. A 4% volt battery is required high channel, to prevent interference during alignment. 210 Aj\ll T Al3 g
01321l siehetbelow ® Set the Picture control fully to the left (counterclockwise). RFAMP. - RFAMP. MIXER HFM())?C. - ST BOINT
e Allow about 15 minutes for receiver and test equipment to N | £ 23”:\6"““ " (AGC BUSS)
o Disconnect antenna. Connect a jumper wire across the warm up. o cI01 c|b4 cubs_ R o aTE Yo:u:: srllao: '&)sgsom
antenna terminals. ® Use lowest DC scale on VTVM. . @ ' @ ————— 27.25AJc - oéo mgo”ms
@ TRAP e
. ) 68C5 6u6 It
Signal YTVM and Signal . ) A3 /
t s Instructions Adjust R -1
Step Gen. Freq. Generator Connections } r Vﬁ 25.3MC MaX /o
A% - EST POINT
1 *27.25 MC | VTVM high side to test point “V” | Connect a 414 volt bias battery to | Al for minimum. 2 23,1 MC MAX —] ‘o ! JcT'.‘gF ggg)z
through a decoupling filter; see | test point “T”. | 2ND IF/ 2201 478 oS == L
2 253 MC figs. 21 and 22, common to chassis. | ;.. Jowest DC scale on VIVM. | A2 and A3 for A5 23. MC MAX. MIXER PLATE 253%"“ ¢208 n206 :
i Generator high side to 6J6 (V102) | When peaking, keep reducing gen- | maximum. Figure 20. Top View of TV Tuner L 3RD IF z .00 Lmo
special tube shield. Connect low | erator output for VIVM reading of Showing Adjustment Locations. ~ .-,
3 23.1 MC | side to bottom part of the tube | approx. 1 volt or less. If unstable, | A4 and A5 for c208 B,
shield, see figure 16. refer l'lo se,ftion 1 of the “Align. | maximum. To vest 000 05 TEST POINT /\ 1303
ment Hint bove. e WA NEG. OF C205
4 *27.25 MC s above Repeat step 1 PomT ELEC. 4MFD AB AG AT A9
above. =R on ViV (BOTTOM SLUG) (TOP SLUG) 4.SMC Max 4.5 MC MN
5 MC X
¥ . RATIO DET. ||PRIL. RATIO DET. TAKE OFF
5 To insure correct IF alignment, make the “IF Response Curve Check” given on opposite page. onassis TesTpoNT  (BEC Av JE v
10 £ = K202 820t Z Y

* Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other fre-

Fi 22. Bott Vi f Chassis Showing Test Point Connecti
quency standard for absolute frequency calibration required for this operation. lgure LA VI G assisiOMOWINE, D ess SoITESenngcong

Figure 21. Decoupling Filter. and IF Alignment Data.

©John F. Rider



a. Connect signal generator high side to pin 2 of V304
(6AL5) through a .01 mifd. condenser, connect low side
to chassis.

b. Allow about 15 minutes for receiver and test equipment to
warm up.

¢c. Set Picture control fully to the left (counterclockwise).

4.5 MC SOUND IF AND TRAP ALIGNMENT

See page 7 for touch-up of ratio detector using television
signal without test equipment.

d. Use a NON-METALLIC alignment tool. 1f Ratio Det.
Transformer (T201) has hollow core slugs, bottom slug ad-
justment A8 can be made from top of chassis, if you use
alignmenl tool #98A30-12 obtainable from Admiral Dis-
tributor.

RF AND MIXER ALIGNMENT

FOR SETS USING TV TUNERS 94D46-2 AND 94D46-3
(These tuners use a 6BZ7 tube for RF amplifier V101.)

a. Co‘nnelcll '?egalivg of 4% volt bias battery to AGC buss (test
point “T"), positive to chassis. 1f it is difficult to obtain a
curve of sufficient amplitude, remove battery and connect a

wire jumper from test point “T" to chassis. c

b. Connect sweep generator (with 300 ohm output) to an-
lenna terminals. 1f sweep generator does not have a built-

curve, keep sweep generator output at a minimum, marker
pips just barely visible.

Co.nnet‘:l oscilloscope through a 10,000 ohm resistor to test
point “W” on tuner (figure 24). Keep scope leads away
from chassis.

Signal Gen. : : E
Step Frog, (MC) VTVM Connections Instructions Adjust
When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard
for accurate frequency calibration at 4.5 MC. Accuracy required is within one kiloeycle.
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using
a TV station signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on
the VTVYM.
High side to A6 and A7 for maximum (keep
1 test point “Y"; Use lowest DC seale on VIVM. | reducing generator output to
common to chassis. 5 keep VIVM at approx. 1 volt).
Hich sid A8 for zero on VITVM (Lhe cor-
igh side to rect zero point is located between
2 Set to test point “Z"; !Jse zg;'oblcenler scale on VIVM, a positive and a negative maxi-
exactly common to chassis. if available. mum). If A6 was far off, re-
4.5 MC peat step 1.
q : Connect a 10 mmfd. condenser
3 le}s!llspl:)isl::’f‘§?" ﬁ:om pin 5 of V305 (6CB6) to A9 for minimum.
common to chno;is pin 7 of V201 (6AUG).
‘ Use lowest DC scale on VTVYM.

in marker generator, loosely couple a marker gen i i i
the antenna terminals. To zvoidpdislorlion of lghe er:x’sl:orn:g ¢ l‘:"::n:b:;l hsiasic e e e et eaziancn)
Marker Gen. Sweep Gen. q
Step Freq. (MC) Fveq:oncy Instructions
193.25 MC Sweepin,
1 (Video Carrier) Chnnnzl 1‘0. Allerr‘mlely adjust All and A12 (figure 24) as required to obtain equal peak
197.75 MC See frsifuendy m.npllludes and symmetry, consistent with flat top appearance, proper band
(Sound Carrier)| table below. width and correct marker location; see figure 23.
83.25 MC we :
2 AR ) Csha“e'r:;‘%. Adjust Al0 as required to obtain curve having maximum amplitude and flat
87.75 MC See flequendy top appearance consistent with proper band width and correct marker location;
(Sound Carrier)] table below. see figure 23. After completing adjustment, recheck adjustment of step 1.
Check each channel operating in the service area for curve shown below.
In “enernl, the adjustment performed in steps 1 and 2 are sufficient to give
Set the sweep generator to | ®atisfactory response curves on all channels. However, if reasonable align-
sweep the channel to be | ment is not obtained on a particular channel, (a) check to see that coils have
3 checked. Set the marker gen- | not been intermixed, or (b) try replacing the pair of coils for that particular
erator for the corresponding channel, or (c) repeat step 1 for a weak high channel as a compromise ad-
video carrier frequency and | justment to favor the particular channel. Repeat step 2 for the weak low
sound carrier frequency. channel to favor the particular low channel. If a compromise adjustment is
made, olhe‘r channels operating in the service area should be checked to
make certain that they have not been appreciably affected.

a. Connect negative of 4% volt bias battery to test point “T",
positive to chassis. If it is difficult to obtain a curve of
sufficient amplitude, remove battery and connect a wire
jumper from test point “T” to chassis.

b. Connect sweep generator (with 300 ohm output) to an-
tenna terminals. 1f sweep generator does not have a built-
in marker generator, loosely couple a marker generator to

RF AND MIXER ALIGNMENT
FOR SETS USING TV TUNERS 94D52-1 AND 94D52-2
(These tuners use a 6BC5 tube for RF amplifier V101.)

curve, keep sweep generator output at a minimum, marker
pips just barely visible.

¢. Connect oscilloscope through a 10,000 ohm resistor to test
point “W” on tuner (fig. 24). Keep scope leads away
from chassis.

d. Set channel selector to Channel 10.

e. Allow about 15 minutes for receiver to warm up and test

the antenna terminals. To avoid distortion of the response equipment.
Marker Gen. Sweep Gen. H
Step Freq. (MC) Frequency Instructions

193.25 MC Ahternately adjust A10, A1l and A12 (figure 24) as required, Adjusting All
(vid : Carri Sweeping will generally shift the center of the response curve in relation to the- video
1 ideo Carrier) ‘Channel 10. and sound carrier markers. A10 and Al2 should be alternately adjusted for
197.75 MC See frequency | best gain with flat top appearance. Consistent with proper band width and
(Sound Carrier)| table at right. | correct marker location, response curve should have maximum amplitude and

flat top appearance; see figure 23,

sweep the

Set the sweep generator to
channel to be
2 checked. Set the marker gen-
erator for the corresponding
video carrier frequency and
sound carrier frequency.

Check each channel operating in the service area for curve shown in fig. 23.
In general, the adjustment performed in step 1 is sufficient to give satisfactory
response curves on all channels. However, if reasonable alignment is not ob-
tained on a particular channel, (a) check to see that coils have not been inter-
mixed, or (b) try replacing the pair of coils for that particular channel, or
(c) repeat step 1 for the weak channel as a compromise adjustment to favor
this particular channel. If a compromise adjustment is made, other channels
operating in the service area should be checked 10 make certain that they
have not been appreciably affected.

14

o FREQUENCY TABLE
o
Channel Yidea Sound
Channel  Freq., Carrier, Carrier, HF Osc.,
P srolLe R Number MC MC MC MC
EXCEED 30% OF § 2?; gg 55.25 b L
i N S— S R
= - 5 76- 82 77.25 81.75 103
T —_—— 6 82. 88 83.25 87.75 109
) ( ‘; {gg-}gg 175.25 179.75 201
- 181.25 185.
NARKER, VIOEO CARRIER MARKER, SOUND CARRIER 9 186-192 187.25 191.?12 g(l)g
10 192-198 193.25 197.75 219
{; ;gi‘%% ;9?.25 203.75 225
Full skirt of curve will not be visibl 1 t Tiae 20215 231
sweep width extends beyon:; lia ;;::.‘e“em o 13 21p°<i6 21255 215.75 231
Figure 23. RF Response Curve.
w A5 2
IN Al3 W s
” AIO All Al2) W osC. 10008 4t 1
RF AMP. RF AMP. MIXER ADJ. ‘
S (
s | clol__cl04  cio6 7 e &
- ‘ l @ el :42/ ——
\¥) @ -y J ®
68C5" 6J6 ) Al3
6827(\ HF OSCILLATOR
_[ 7 ADJUSTMENT
‘ = (TURRET POSITIONED TO
J ADJUST CHANNEL T)

1
A5 231 MC MAX. MIXER PLATE

Figure 24. Top of TV Tuner, Showing
Adjustment Location.

5

TUNING ROTOR

SHOWN 37774 FLAT OF SELECTOR SHA N
AT HALF ROTATION . Yo

“——— BETWEEN CHANNEL COILS 3 AND 4,

Figure 25. ¥ront View of TV Tuner.

©John F. Rider
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CHASSIS 19B1,19C1, 19E1, 19F1, 19F14A, 19G1, 19H1, Late; 19K1, 19N1

OVER-ALL RF AND IF RESPONSE CURVE CHECK

(Using sweep generator and oscilloscope)

Receiver Controls Sweep Marker . .
and Bias Battery Generator Generator Oscilloscope Instructions

.l C tt t If an external mark- | Connect to point Compare the _response curve
ll,yi'i:;l:;ee?;‘l:o(lzh?.:. terminaln.o Set gen- | er generator is| “V” through a de- obtained against the ideal

nel seleetor on

erator to sweep

used, loosely couple
high side to sweep

coupling filter; see

curve shown in figure 26. If
the curve is not within toler-

SERVICING RADIO TUNER
IN 19E1, 19G1 AND 19N1 MODELS

SERVICING RADIO TUBES AND DIAL LIGHT

The radio tubes and radio dial light can be serviced
without removing the TV chassis from the cabinet. The
radio tubes can be reached through the opening cut in
the underside of the chassis shelf.

The dial light can be serviced by removing the tuning Sl

radio tuner, disconnect the tuning drive cord, remove
the self-tapping screws at the rear of the radio tuner.

DIAL STRINGING

Dial stringing for the gang tuning control is shown

IVIIWAY Z1-Z1 39Vvd AL

channel selected. figs. 21 and 22.
See frequency table
on page /I. Keep

generator output as

Channel 10 or
other unassigned
high channel. Con-
nect negative of 4%

ance, touch up the. IF slug
as instructed below. It should
never be necessary to turn

generator lead.
Marker frequencies
are shown in fre.

knobs and plastic control panel.
A number 44 dial light (part number 81A1-5) is used

A lugs more than one turn in in sets stamped Run 5 or lower; a number 47 dial light
i low as possible, to | quency table on L ESROrERt pe [ ’ g
:::: pb(:i',:, l&%'f:zo:: prevent oYerload'ing. page Il ;’:":::hg;::z:'y‘":n lt{.:h:h:::; (part number 81A1-8) is used in sets stamped Run 6
tive to chassis. §X¢l secll::l Hzinl(:’{ checked, all other channels and higher.
on ;)g-n‘:ne’ o should also be satisfactory.

REMOVING RADIO TUNER

The radio tuner is mounted at the front apron of the
chassis. Alignment, taking voltage readings or an in-
spection of the underside of the radio tuner can be per-
formed without complete removal of the radio tuner from
the TV chassis. To gain access to the underside of the

IMPORTANT: When sweep
output is reduced, response
| curve amplitude on scope
should also decrease, but
curve shape should remasin
the same, If curve shape
changes, reduce sweep output
and/or the scope gain until
the shape does not change.
See section 2 of “Alignment
Hints”, on page /0.

YIDEO CARRIER
NARKER

SOUND CARRIER
NARRER
(A7 NOT BE
VISIBLE)

Figure 28. Dial Stringing for 19E1, 19G1 and
19N1 Chassis.

Fo——--

2 %0°%%
|

g t-———
—{A”% NAYINUN

OIFFERENCE (8 WEICHT OF PEALS
SHOULD ROT EXCEED 30%

& AT LEAST 95° PomMT

E Osc

(ot top or
side}

4186
w2y

s REASURED FRON WIGUEST PEAR ALIGNMENT OF RADIO TUNER
Figure 26. ldeal Over-all RF and IF Response Curve, ___]

. . . . . . /\
The radio tuner in television and radio chassis should p
L] :
“ Ant\
A C
sP») @9of)
&/

Note that video carrier (marker) on the “Over-all RF-IF
Response Curve” will appear on the opposite side of the
curve as compared to the “IF Response Curve” figure 18.
This is due to action of the mixer tube.

| ]

cedure” below.

The radio alignment trimmers are accessible without
disassembly of the radio tuner from the TV chassis.
The figure at right shows the locations of radio align-
ment trimmers.

4194

VIDEO CARMER
WARLER

4183

VIDED CARRIER
NARKER

be aligned as instructed under “Radio Alignment Pro-
2nd IF Ist IF

SOUND .
CARRIER A

A" AND “C" ARE ON OTHMERSIDE OF CHASSIS

MORE THAN 307, NORE THAN 30 %

Figure 29. Radio Trimmer Locations.
CURYE WOT WITHIN TOLERANCE. CURVE CAN GENERALLT BE
CORRECTED BT IMCREASING LOW SIDE WITW A4 AND AS.

CURVE WOT WiTHIN TOLERANCE. CURVE CAN CENERALLT BE
CORRECTED BY IRCREASING LOW SIDE WiTW A2 AND A3.

Figure 27. Over-all RF and IF Response Curves, Incorrect Shape.

RADIO ALIGNMENT PROCEDURE

o Connect output meter across speaker voice coil. ® Use lowest output setting of signal generator that gives a
satisfactory reading on meter,
® Use a NON-METALLIC alignment tool for IF adjustments.

® Repeat adjustments to insure good results,

® Turn receiver Volume control fully on.
HF OSCILLATOR ADJUSTMENT

(Using o signal generator)

¢ Function switch in *Radio” position.

It is always advisable to make HF oscillator adjustments using a Tele- Connect Dummy Antenna Signal Receiver Adj. Trimmers
vision Signal as instructed on page 2. If a Television Signal is not available, Step Signal Generator Between Radio and Generator Dial in Following
HF oscillator adjustment can be made using a crystal calibrated signal gen- Signal Generator Frequency Setting Order to Max.
erator. Make adjustments as follows: Gang condenser — ~
g gang A-B (2nd IF)
. antenna stator -1 MFD 455 KC wide open *C-D (l.:t IF)
Receiver Control Settings Signal Generator Instructions 2 B » 1620 KC » E (oscillator)
Set Channel selector for each chan. | Connect to antenna terminals, Set | Connect a wire jumper from test point 3 ::'e;‘:“‘t:";':::; lead close to loop of set to obtain 1400 KC Tune in §F (antenna)
nel 1o be adjusted. Set “Tuning” | &enerator to exact frequency of | “W” on the tuner to test point “Z”. See No actusl commection (signal by radiation) signal
control at h.‘]’f ro(..ﬁon, Turn vol- | HF escillator. See frequency table | figure 22. Remove the ratio detector tube o actual co [ 4 y radia .

V202 (6AL5). Carefully adjust the os-
cillator slug A13 on each channel until s
whistle (beat) is heard in the speaker of
the receiver.

on page /. Set generator for

the right
maximum output.

ume control fully to

(clockwise) * Adjustments A and C made from underside of chassis. See figure 29 for trimmer locations.
clockwise).

§ AM antenna trimmer may not peak if antenna leads are not properly routed or separated.

©John F., Rider




PARTS LIST

Electrical components have symbols in 100 series, 200 series, etc., according to location
on schematic. Order parts by part number and description from Admiral Distributor.

CHASSIS PARTS

RESISTORS Sym. Description Part No.
Sym. Description Part No. 2,200 ohms, 2 watt in early comb. sets...60B 20.222
RI101 15,000 ohms, Yo watt......cooovvevennnn. 98A 45-67 R214 {1.200 ohms, 5 watt in later comb. sets....61A 1.10
R102 47,000 h ! 1 e e e e e 98A 45-17 1,200 nhms. 1 watt in TV only sets...... 60B 14.122
ohms, % wat (R214 and R215 are single resistor in
100,000 ohms, %% watt in 94D46-2 and later 19E1, 19G1 and 19N1 sets, -see
R103 94D46-3 tuners .........iiiininnnann 94C 37-87 production change).
2,200 ohms, % watt in 94D52-1 and R215 2,200 ohms, 2 watt..................... 60B 20-222
94D52-2 tuners ........oiiiininniennn 98A 45-19 R216 2 megohms, Tone control.............. 75B 13-22
) R217 82,000 ohms, % watt................... 60B 8-823
rl,SOO ohms, 3 watt in 94D46-2 and .
94D46-3 tUNErS ...o'nveeenniannnn... 60B 8-152 2,000 ohms. ' watt, 5% (in chassis
R104 1,000 ohms, % watt in 94D52-1 and R218 'slamped Run 2 or lower') ...... RRREREE 60B 7-202
94D52-2 LURETS «.evevnnnnnnenneennnns 94C 37-86 1,500 ohms, % watt, 5% (in chassis
stamped Run 3 and higher)........... 60B 7-152
1 A g
10,000 obms, ' watt in 940462 and R219 2,500 ohms, 7.5 wall............oon.n... 61A 1.23
94D46-3 tuners .........oeiiiieninnn. 98A 45-18 2
R105 . R220 15,000 ohms, Yo watt.................... 60B 8153
4,700 ohms, % watt in 94D52:1 and R221 15,000 ohms, 5 watt..................... 61A 1.7
94D52-2 tuners .......oooiiinnt. 98A 4520 R222 1,000 ohms, 2 watt..................... 60B 20.102
R223 470 ohms, %% watt..........covvveennn.. 60B 8.471
(90 e2iWll L CLIIT, by Willbaooos0aaau0009099 LN R224 47,000 ohms. Y watt................... 60B 8.473
R107 10,000 ohms, % watt................... 98A 4518 R225 1 megohm, Volume.................... 75C 2:16
- e
8,200 ohms, % watt in 94D46.2 and (R225 includes switch $501)
R108 94D46-3 tuners A CELLCLILLE 60B 8.822 1,000 ohms, % watt (in chassis
6,800 ohms, 4 watt in 94D52-1 and stamped Run 2 or lower) ............. 60B 8.102
94D52-2 tuners ........iiiiiiinneann. 60B 8-682 R3014 .. , . .
3.3 megohms, V4 watt (in chassis
R109 15000 ohms, % watt.................... 98A 45-67 stamped Run 3 and higher) ........... 60B 8-335
R110 100,000 ohms, % watt.................. 94C 37-87 R302 8,200 ohms, % watt, 5% ................ 60B 7-822
R111 160,000 ohms, % watt.................. 60B 8-164 R303 47 ohms, % watt, carbon only........... 60B 28.45
R304 330 ohms, % wall.........covveveennnn. 60B 8-331
R201 470,000 ohms, %4 watt.................. 60B 8-474 R305 1,000 ohms, %4 watt............ccouunns 60B 8-102
R202 68 ohms, % watt, carbon only........... 60B 28-44 R306 22,000 ohms, %5 watt..........covuuun.. 60B 8-223
R203 330 ohms, % watt..........ccovvuvnn. 60B 8-331 R307 330 ohms, % watt..........cccvevvennnn. 60B 8-331
R204 10,000 ohms, % watt.......... 500000006 60B 8-103 330 ohms, % watt (in chassis
R205 10,000 ohms, % watt............00unnn. 60B 8-103 R309 stamped Run 2 or lower)............. 60B 8-331
R206 390 ohms, % watt..........ooovvvuennn. 60B 8.391 1.000 ohms, % watt (in chassis
R207 47,000 ohms, % watt................... 60B 8-473 stamped Run 3 and higher) ........... 60B 8-102
R208A 1 megohms, Volume] 100 ohms, % watt, in sets using
R208B 1,000 ohms, Picturef *:-*-=:=:r=vee 75B 11-21 94D46-2 and 94D46-3 tuners........... 60B 28-19
(R208 includes switch S501) R310] 68 ohms, % watt, in sets using
94D52-1 and 94D52-2 tuners........... 60B 28-44
1R209 4.7 megohms, % watt.................. 60B 8-475 (R310 is carbon resistor only)
+R210 470,000 ohms, %4 watt................... 60B 8-474 R 0 oh w oB
+R211 1 megohm, % watt...................... 60B 8.105 S Y CLE, ey T 850000509009059099 (I Al
3 " . 330 ohms, % watt (in chassis
4,700 ohms, %2 watt, 5% (in comb. sets, stamped Run 2 or lower)............. 60B 8-331
stamped Run 2 or lower)............. 60B 7-472 R312 . q
: . 1,000 ohms, ¥ watt (in chassis
2,000 ohms, % watt, 5% (in comb. sets, stamped Run 3 and higher)........... 60B 8-102
R212 stamped Run 3 and higher)............ 60B 7-202
3,600 ohms, % watt, 5% (in TV only R313 100 ohms, % watt..........covvuininen. 60B 8-101
sets, stamped Run 2 or lower)......... 60B 7.362 R314 330 ohms, % watt...........covuennen.. 60B 8-331
1,500 ohms, % watt, 5% (in TV only R315 2 megohms, DX Range Finder control.. 75B 1.53
\ sets, stamped Run 3 and higher)...... 60B 7.152 R316 33.000 ohms, % watt................... 60B 8-333
1,100 ohms, %% watt, 5% (in chassis 820,000 ohms, 12 watt (in chassis
R213 stamped Run 2 or lower)............. 60B 7-112 R317 stamped Run 2 or lower)............. 60B 8-824
. 910 ohms, 3 watt, 5% (in chassis ) 470,000 ohms, ¥4 watt (in chassis
stamped Run 3 and higher)........... 60B 7.911 stamped Run 3 and higher) ........... 60B 8-474

+ Component may be part of couplate, part number 63B6-5. Replace with exact duplicate or individual componets.
4 Component may be part of couplate, part number 63B6-10. Replace with exact duplicate or individual components.

Sym. Description Part No. Sym. Description Part No.
R318 4700 0hms ...............c..cnvvnnnnn Part of L302 R433 1 megohm, % watt..................... 60B 8-105
R319 5600 ohms, % walt.................... 60B 8-562 R434 68 ohms, %4 watt, carbon only........... 60B 28-44
R320 1 megohm, % watt..............co.un.. 60B 8.105 R435 47 ohms, 1 watt...............c0uuena.. 60B 14-470
R321 1,000 ohms, Picture control............ See R208B R436 82 ohms, % watt, carbon only........... 60B 28-31
R322 33,000 ohms, % watt................... 60B 8.333 R437 8,200 ohms, 2 watt..................... 60B 20.822
R323 33000 ohms ..............covinuunnn.n Part of L305 R438 1,200 ohms,.2 watt..................... 60B 20-122
R324 10000 0hms ...........ccovennennnnn.. Part of L306 R439 1,000 ohms, 2 watt..................ee. 60B 20-102
R325 2,700 ohms, %% watt..............ccen.. 60B 8.272 R440 1,000 ohms, % watt.................... 60B 8-102
2,700 ohms, % watt (in chassis R441A 1.5 megohms, Vert. Hold}
R3%6 stamped Run 2 or lower) .............. 60B 8-272 R441B 50,000 ohms, Hor. Hold § ~""*:"""*""** 5B 17:3
5,600 ohms, 1 watt (in chassis R#42 4 h 1 .
stamped Run 3 and higher)........... 60B 14-562 R#43 8:;0(;) (:r}l‘sl;‘s'&%w:::"cubononlyggg ggzlzl
Ragy $22.000 ohms, % watt.................... 60B 8.223 (R443 used only when couplate is
127,000 ohms, % watt..........c.cuuun.n. 60B 8-273 part number 63B6-2.) See Run 7 pro-
(R327 is 22,000 ohms when couplate duction change on page 17.)
63B6-4 is used and 27,000 ohms when R444 2,700 ohms, Yo watt..........covennnn.. 60B 8-272
couplate 63B6-8 is used. See Run 7 R#45 56,000 ohms, % watt................... 60B 8-563
production change on page 17.) T SRR o .
*R328 15,000 ohms, % watt................... 60B 8153 (o S thime SRl C S e 60B 14-274
*R329 270,000 ohms, %4 watt............0..... 60B 8-274 R701 22,000 ohms, ¥4 watt..........coouuen.. 60B 8-223
R330 180,000 ohms, %4 watt..........ocv.n... 60B 8-184 R702 10,000 ohms, 1 watt.............000un.n. 60B 14-103
(R330 was 470,000 ohms in early sets) R703 150 ohms, 2 watt...........c.c00uunnnn. 60B 8-151
R331 100,000 ohms, Brightness control...... 75B 13-25 R704 27,000 ohms, 1 watt............c...... 60B 14-273
R332 1,000 ohms, Picture control............ 75B 13-21 R706 1 megohm, % watt..................... 60B 8-105
R333 15 megohms, ¥ watt.................... 60B 8-156 4.7 0hms, Yo Wall. .. oeenerrennennnnnn. 60B 28.11
R334 2.2 megohms, % watt................... 60B 8-225 i {10 ohms, 34 WALt . oo enee e, 60B 28.100
R335 1,000 ohms, % watt..................... 60B 8.102 (R707 is 4.7 ohms when #44 pilot
R336 68 ohms, % watt, carbon only........... 60B 28-44 light is used and 10 ohms when #47
R337 4,500 ohms, 5 :vatl .................... *..61A 1-24 pilot light is used. See production
R338 56,000 ohms, % watt................... 60B 8-563 change on page 3.)
R401 2.7 megohms, 2 watt............c...... 60B 8-275
R402 12,000 ohms, %4 watt.................... 60B 8-123
R403 47,000 ohms, % watt................... 60B 8-473 CONDENSERS
R404 2.7 hms, %3 watt..........ooonnnn. 60B 8-275
megohms, Y wat't 8 C101 3 to 9 mmfd, ceramic trimmer.......... 98A 45-96
Rags $33/000 ohms, 2 watt in comb. sets........ 60B 20-333 C102 001 mfd, min, ceramic................. 98A 4524
{18,000 ohms, 1 watt in “TV-only” sets.... 60B 14.183 . . .
800 mmfd, min, ceramic feed-thru in
R406 §15:000 ohms, 34 watt in comb. sets....... 60B 8-153 94D46-2 and 94D46-3 tuners........... 94C 37-90
l22,000 ohms, 1% watt in “TV only" sets... 60B 8-223 Cl03 150 mmfd, ceramic N470 in 94D52-1
§R407 22,000 ohms, % wWatt................... 60B 8-223 and 94D52-2 tuners.........ovunnnnn. 94D 52-86
(Setl=7 )Run 7 production change on C104 5 to 3 mmfd, N470 ceramic trimmers....98A 45-23
page 17. .
§R408 8,200 ohms, % Watt.................... 60B 8822 47 mmfd, ceramic, N1400 temp. coeff.
§SR409 8,200 ohms, % Walt..................... 60B 8822 Clos) in94D46-2 and 94D46:3 tuners. ........ 94D 4750
R410 1.2 megohms, 5 watt..........c.oun... 60B 8-125 i 120 mmfd, 5% ceramic, N750 temp.
R411 15 megohms, Vertical Hold............ 75B 13-26 coeff. in 94D52-1 and 94D52-2 tuners. ..98A 45-25
R412 10,000 ohms, ¥ watt, 5% i 60B 7-103 C106 .5 to 3 mmfd, ceramic trimmer.......... 98A 45-23
R413 1 megohm, Y watt............covvvnnn.. 60B 8-105 C107 10 mmfd, 5% ceramic, N750 temp. coeff... 98A 45.64
2414 2.5 megohms, Height................... 75B 13-3 C108 10 mmfd, 5%, cer, N750 temp. coeff. .... 98A 45.64
415 1 megohm, 14 watt. R REE R PR PP 60B 8-105 C109 5 mmfd, 5%, cer, N750 temp. coeff. ..... 94D 47-52
Rél6 3,000 ohms, Vert. Lin. ................. 58 13.7 CI10 Tuning Rotor ...........c.oeuvuennane. 94D 46.87
24" 820 ohms, :’6 WAL .o 60B 8-821 Cl111 001 mfd, min, ceramic.................. 98A 45-24
418 560 ohms, ¥4 watt........covuneuuenenns 60B 8-561 Cl12 68 mmfd, 3%, ceramic, NPO
R419 560 ohms, %2 watt............c0cvvvuenn. 60B 8.561 temp. coeff. ......... ... ..., 94D 47-53
R420 330,000 ohms, %% watt.................. 60B 8-334 Cl13 120 mmfd, silver mica.........ccovn.... 98A 45-78
R421 820,000 ohms, % watt.................. 60B 8-824 8{; % mm::' min, ceramic :«:-t:ru ....... xcc g;-g
mmfd, min, ceramic feed-thru....... X
b e ILY °h""~"l'/4 watt, 5%. . .aunsiiensens 60B 7-334 C116 800 mmfd, min, ceramic feed-thru....... 94C 37.90
R423 82,000 ohms, % watt, 5%............... 60B 7-823 C117 800 mmfd, min, ceramic feed-thru....... 94C 3790
R424 3,900 ohms, %4 watt.................... 60B 8-392 C118 3 mmfd, 3%, ceramic...........ce..... 94D 47.54
R425 68,000 ohms, % watt................... 60B 8-683 C119 15 mmfd, ceran?ic ...................... 94D 46-84
R426 50,000 ohms, Hor. Hold ............... 75B 13-23 = e LRt plcock Rt D A50
R427 22,000 ohms, %4 watt................... 60B 8-223 C201 6.8 mmfd, cer, N330 temp. coeff. ........ 65C 6-71
R428 150,000 ohms, % watt, 5%.......cco0eun. 60B 7-154 C202 20 mmid, 5%, ceramic..........c.uu.n.. 65C 6-51
R429 8,200 ohms, %4 watt.................... 60B 8-822 C203 .005 mfd, min, ceramic.................. 65C 10-1
R430 150,000 ohms, %4 watt............cc0.... 60B 8-154 C204 180 mmfd, 5%, N0O30 temp. coeff. ........ 65C 6-59
R431 820,000 ohms, % watt.................. 60B 8-824 C205 4 mfd, 50 volts, electrolytic............. 67A 49
R432 82,000 ohms, 14 watt............ovvennn 60B 8-823 C206 500 mmfd, ceramic..................... 65C 66

* Component may be part of couplate, part number 63B6-4 or 63B6.8. Replace with exact duplicate or individual components.
§ Component may be part of couplate, part number 63B6.2 or 63B6-11. Replare with exact duplicate or individual components.
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CHASSIS 19B1, 19C1, 19E1, 19F1, 19F1A4, 19G1, 19H1, Late; 19K1, 19N1
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Sym. Description Part No. Sym. Description Part No. b eecription Part No. Sym. Description Part No.
. L101 Antenna Coil (Stamped 2H ) i inj
C208 .0022 mfd, 600 volts, paper.............. 64B 9.17 C417 270 mmfd, mica................. veeaen. 65B 21-271 3H, etc) 2 M107 Bracket, Sharp Tuning Rotor Retainjng.. 98A 45.95
C209 .01 mfd, 400 volts, paper................ 64B 9.13 C418 01 mfd, 400 volts, 10% paper....... v...64B 216 for Channel #2 4D 52.52 M108 Spring, Detent Plate Grounding.......... 9BA 45.94
ﬁ;‘,’}; 5001 'l:"':ifd:w;"v;';':-l-);;e; ---------------- gig o C419 820 mmid, 500 volts, mica............... 65B 21821 for Channel #3............ 94D 52:53 | MI10 g:::}g ?:t: (Slotted) for 616 ov- oA 4573
01 mid,  PAPET...neeieiinnn C420 680 mmfd, 500 volts, mica. . .. ... ¢5B 21681 for Channel #4............ 94D 5254 | plain, for 6BCS ........... 87A 7.7
C213A 20 mfd, 150 volts Ca21 .1 mfd, 200 volts, paper................. 64B 97 for Chanael #5............ 4D 5255 plain, for 6BZ7 .....................
C213B 60 mid, 200 volts . for Channel #6 94D 52.56 ing. e iy oo 3194
Co13C 50 s 350 woriebelectrolytic .......... 67C 1523 C422 047 mid, 400 volts, paper............... 64A 214 pm LEmme g ) M112  Spring, Slug Retaining (Osc. coil) .. ... 9BA 45.52
mfd, volts J : : for Channel #7............ 94D 52-57 | MI113 Washer, Fibre S (4" IDx%" 4563
C213D 60 mid. 350 volts C423 047 mfd, 400 volts, paper............... 64A 2.14 for Channel #8......... 94D 5258 | MI114 Nut ljckiln;eSpfi.ncger(f%tr' a ?’”"32 4531
3 or trimmers).....
01 mid, 400 volts, paper, in sets with C424 047 mfd, 400 volts, paper............... 64A 2-14 for Channel #9............ 94D 52.59 M115 Screw, Trimmer (4-36x%")............. 98A 45.33
Caigd tome control .. 64B 9.13 C425 47 mmfd, 5%, 1,500 volts, mica.......... 65B 1-64 :" g:‘""’ll #10........... 94D 5260 M116 Screw, Bracket Mtg. (6-32x%")......... 98A 45.62
022 mfd, 400 volts, paper, in sets without C426 .1 mfd, 400 volts, paper................. 64B 9.7 or Channel #11........... 94D 52461 For MI117  Slug, Oscillator Coil Tuning............ 98A 4588
tone control .......veiiiiiieinaannnn. 64B 9-11 C427 01 mfd, 600 volts, paper................ 64B 9.13 ;or g:mne} #g """""" 94D 52621  g¢4p 52.1 M118 Stator Plate (ungrounded) ; Silver with
C215 80 mid, 350 volts, electrolytic. .. ... ... 67C 1564 TS ] L () (e oB 032 for Channe .# ........... 94D 5263L and Ceramic Insulator, for Sharp Tuning
C216 .01 mid, 400 volts, PAPET. ... v ovvrrr s 64B 9.13 h s PAPET......uiiiii.., 5 L102 Mixer—Osc. Coil (Stamped 94D 52-2 Cl11 (includes mtg. bracket)......... 98A 4586
$C217 01 mfd, 400 volts, paper................ 64B 813 €501 Electrolytic «.........ovveeeeesninnnn.. See C213D 2H, 3H, etc.) TV tuners Mi21 Roller, Detent (%" dia., #%"
pape b
C218 .005 mfd, 600 volts, paper............... 64B 915 €502 Electrolytic .....................c..... See C409B or Channel #2..0u0s00i: el e only dia. bearing) .........ooiiiiinn 9BA 45.82
C219 .0022 mfd, 600 volts, PADET. . .vunnnn... 64B 9-17 for Channel #Iaviisvemes 94D 52.73 Mi22 Spring, Detent (2]“' long) ............. 98A 4581
C220 100 mmfd, Ceramic..................... 65C 6.3 C701 S mmfd, mica......oonovnoveennnnnin.. 65B 162 for Channel #4............ 94D 52-74 M123 Contact Plate and Bracket Assembly. ... 98A 45.84
c fd . C702 2 to 20 mmfd, trimmer.... ............ 66B 8-5 gor (é:nnne: ﬁg """""" zg 22'75 MI124 Spring, Sharp Tuning Rotor Contact
301 .001 mfd, min, ceramic.................. 641 q or Lhannel #0............ -76 (Flat b I"x%") ceveennnnnn...
C302 001 mfd, min, ceramic................. 65C 6-41 ((::73;' 47 mmfd, ceramic...................... 65C 6-79 for Channel #7............ 94D 52.77, MI125 Spring, Fr:::,:ndﬁR;,’réT)urret Shaft A 4588
C303 22 mmfd, ceramic..................... 65C 6.86 7 .1 mfd, 400 volts, paper.................. 64A 3-15 for Channel #8............ 94D 52.78 | (Wire 2%" long, &" dia.)........... 98A 45-85
C304 15 mmfd, ceramic...............oooo. 65C 6-50 C706 .1 mfd, 400 volts, paper.................. 64A 3-15 for Channel #9............ 94D 52.79 M126 Turret and Shaft Assembly (less coils)
C305 001 mfd, min, ceramic. ................. 65C 6-41 (C706 was .1 mfd, 200 volts in early sets) for Channel #10........... 94D 52.80 with 674" shaft for 94D46.2 and
C306A 0015 mid. | C707 .005 mfd, min, ceramic. ................. 65C 10-1 for Channel #11........... 94D 52-81 94D52-1 tuners .................... 94D 46-88
nalRceramic NN 17- or annel #12........... -82 with 7% " shaft for 94D 46-3 and
C306B '.0015 mfd:fd al 65A 2 C708 .1 mfd, 400 vohs, Paper................. 64B 9-7 :0!’ g:.nne} ﬁ{g zg §§-83 94D52.2
‘ PEPER s kAR SHE for Channel #13........... 2 tuners .............e...... 94D 4691
C307 005 mid, ceramic..................... 65C 10-1 C709 100 mmfd, ceramic.............eeeenn. B CY L103 Mixer Plate Coil....................... 94D 46.85 M127 Shield, Bottom ..............ooonnn C 37.92
C308A 004 mfd l C716A 420 mmfd, max.- l L104 Heater RF Choke. . 98A 45-13 M128 Shield, Side ............ieiiinnin 94C 37.93
C308B 004 mfd:fdual ceramic ................ 65A 17-1 C716B 104.7 mmfd, max.f88M8 «---coooeveeeeee 68B 53-1 L105 Heater RF Choke98A 45:14 Socket, Tube (mica filled)
. (Used in later sets. See production L109 Mixer Plate Choke..................... 94D 46-86 mini"ure'-’ Pl 94C 3795
gg(l)g ;gom"l‘n"f‘;d'c::::n"i:c """"""""""" ggg g_gg change on page 9.) L201 Sound Take-Off Coil................... 72B 99-7 M miniature, 9 pin............ooinlil, 94C 37-96
3 COTAMUC. . .vvvrvniirenaennn. CTI6A . o . MI130 Tuner, Television (complete)
22 mfd, 200 volts, paper (in chassis T :::}sans ................. 68B 53 D zﬁzoc,‘,’;'.;?d“dcf:.,((cm"" D) s (35 Le) cascode type (in sets with 207 or 21"
stamped Run 2 or lower) .............. 64B 8-24 2 K . 5 ing Loil (wound on R318)...73A 515 picture tube)
C3ll (Used in early sets. See production L303 Video Peaking Coil .................. 73A 5.7
47 mfd, 100 volts, paper (in chassis change on page 9.) L304 Trap Coil ....oovvuereennnnnnn 72B 996 for sets Run 5 or lower ........... 94D 46-2
stamped Run 3 and higher)........... 64A 10-1 Note: Dial drum spot welded to gang. L305 Video Pesking Coil (wound on R323)...73A 5.13 ft:rdaeu T 6 o) s 5 S aaos %D 463
C312 001 mfd, min, ceramic.... ............ 65C 641 L306 Video Peaking Coil (wound on R324)...73A 5.9 ey e (in sets with 17" picture
C313 .1 mfd, 400 volts, paper................. 64B 9.7 L307 Heater RF Choke.............. r
C314 6.8mmmfd, cer, N3§0 l‘:‘:!mp. coeff. ........ 65C 6-71 COILS, TRANSFORMERS L401 Ho:.elr.ock con:ne)l ....... :’3A zfsT for sctes Run § or low?r .......... o 521
*C315 150 mmfd, MiCa+vevvvnnnerrrrennnnns.. 658 21.151 LI01 Antenna Coil (Stamped 2Q, ~ 1402 Width conteol o\ T e for sets Run 6 and higher ........ 94D 52.3
C316 .22 mfd, 400 volts, paper................ 64B 8-24 3Q, etc.) L403 Hor. Linearity con.g',-;,'] """"""""""" 94A 50.1 (See Run 6 production change on page 9.)
(C316 was .1 mfd, in early sets) for Channel #2............ 94D 46-52 L501 Filter Choke .. ... ... " ; ’
*C317 .01 mfd, 400 volts, PApEr................ 64B 9.13 for Channel #3............ 94D 46:53 n oAU G MISCELLANEOUS CHASSIS PARTS
(SEeIRURLTipradutiicnichaigelontpagelith) for Channel #4............ 94D 4654 L702 Oscillator Coil ...............cunn..... 69A 524 For picture tube mtg. parts, see separate headings.
C318 001 mfd, min, ceramic.................. 65C 6-41 for Channel #5............ 94D 46-55 704 AM Antenna, Iron Core................. 69C 155-2 M201 Speaker Socket ... 87A 4-1
C319 001 mfd, min, ceramic.................. 65C 641 for Channel #6............ 94D 46-56 T201 Ratio Detector Transformer............. 72B 68-1 {Speaker Plug (2 ) """""""""
for Channel #7............ 94D 46-57 T202 Audio Output Transformer.............. 79A 8 M202 [Sg:aker p]u: 4 p;:) ............. ggg ;2-51
C401 01 mfd, min, ceramic............ ve....65C 103 for Channel #8............ 94D 4658 lst IF Transformer in sets using M203  Speak e ine Li
CA02 B2 mentdl 500 olte maien i 8 e for Channel #9............ 94D 4659 T301d . 94D462 and 9D463 tuners. ... 72C 96.25 PORKET oo v Sce Cabinet Parts List
§C403 002 mfd, 600 volts, paper............... 64B 5.14 for Channel #10........... 94D 4660 | Ist IF Transformer in sets using M401  Horiz. Output Fuse, % amp, 250 volts...84A 43
§C404 005 mfd, 600 volts, paper............... 64B 5-12 B (i oo b o3| For the MD521 and 94D522 tuners............. 72C 9621 fuse Holder ....oocoounonnanen mpmess 844 51
§C405 .0047 mfd, 500 volts, mica.............. 65B 21-472 PIEASIT I 4 APba0000a0aa0 MD 46621 oy 4c o T302 2nd IF Transformer 72C 96-22 M501 Interlock Socket (Male)
) , mi 2 T302 2nd IF Transformer.................... 22 | MO0l Interlock Socket (Male)............... 89A 22.2
g% '&9‘.}7 ';'dfd '66?0 ‘1'01“' I gig §1_472 for Channel #13........... 94D 46-63L -~ T303 3rd IF Transformer.................... 72B 107-1 MS502 Line Cord, with interlock socket........ 89A 221
.047 mfd, volts, paper............... .14 . . 94D 46-3 T401 Vert. Blocking Oscill
L102 Mixer—Osc. Coil (St d 2 ing Oscillator Transformer... 79A 184 M701 Sock
C408 .1 mfd, 600 volts, paper................. 64B 9.7 |xeer' 3:;' et‘::I.) i TV tuners T402 Vert. Qutput Transformer............... 79D 40-2 S501 S c e;l‘ :’)hono DI 88A1
C409A 100 mfd, 50 vols] , for Channel #2............ 9D 4672|  only Tao3 Deflection Yoke .............o.cc.oo.. %4C 5111 p R A GRS RS Part of R208
C409B 80 mid, 350 voltsf electrolytic .......... 67C 15-22 for Channel #3..... 94D 46.73 T404 Ho(r. [;lo(;:kmg Oscillator Transformer or R225
e | - ST S includes Hor. Freq. trol L401).. i i
C410 20 mfd, 475 volts, electrolytic. .......... 67A 21.1 :: g:::::ll ﬁ; ............ g:g :g-;; [ T405 Hor. Output Trms;’::n;‘?',l..,‘,’ ....... ) ggg 1110l i701 Switch, Function (complete)........... 77C 43
C411A 10 to 160 mmfd. Hor. Lock Range for Channel #6............94D 46.76 | T501 Power Transformer .................... 80C 35.1 Clr.. CR;"I: "g" staft (Bakelitelyyy, ... 32A 1701
eontrol ..ottt 66A 323 for Channel #7............ 94D 4677 T701 1st IF Transformer........... D R P
C411B 10 to 160 mmfd. Hor. Drive control. .. } for Channel #8............ 94D 46-78 T702 2nd IF Trlnsf::ﬁ::. ol el ae ;gg g; for 6BO6GT tube ...............ceeunn. 88A 1617
C412 68 mmfd, 500 volts, mica............... 65B 21.680 for Channel #9............ 94D 46.79 cor 1B3GT tube ..o 19A 54
C413 .1 mfd, 200 volts, paper................. 64B 9.7 for Channel #10........... 94D 46-80 | OTona KRG «oovvveveervntiiiiiiiii I5A 853
C414 47 mfd, 100 volts, paper................ 64B 9.72 for Channel #11........... 9D 46.81 MISC. PARTS FOR 94D46-2, 94D46.3, 94D52-1| Connector Lead, 2nd Anode
C415 022 mid. 400 volts, paper............... 64B 9.11 for Channel #12........... 94D 46.82 and 94D52-2 TV TUNERS for 177 Picture tube.................c...... 88A 1616
C416 .047 mfd, 400 volts, paper............... 64B 9.9 for Channel #13........... 94D 4683 See page 7 for parts illusiration. for 207 Picture tube...............ccoeree, 88A 1618
\ M104  Shaft Shell & Rotor Assy. (Sharp Tuning) Control Shaft, Focus Assembly (nylon)........ 94C 53-50
* Component may be part of couplate, part number 63B6-4 or 63B6-8. Replace with exact duplicate or individual components. with 6” long shaft shell for 94D46.2 Focus Assembly, PM.......................... 94C 53-1
§ Component may be part of couplate, part number 63B6-2 or 63B6-11. Replace with exact duplicate or individual components. and 94D52-1 tuners................ 94D 46-87 Fuse, 3% amp, 250 volts........................ 84A 4.
. » 3
t Component may be part of couplate, part number 63B6.5. Replace with exact duplicate or individual componets. with 6%" long shaft shell Fuse Holder ..., 84A 5-1
% Component may be part of couplate, part number 63B6-10. Replace with exact duplicate or individual components. for 94D46-3 and 94D52:2 tuners..... 94D 46-90 Ton Trap .....ooviiiiiniiii %A 153
- AN e R S e A M s 44

©John F. Rider



. Description Part No. Description Part No. .
Knob, DX Range Finder.........c..coovene.... 33A 234 Connector Lead, 2nd Anode.............. .....88A 16-16 Description Part No PARTS FOR MOUNTING 21ZP4A (21}")
Plastie Tubing (for 2nd de load) B 182,160 v Connector Lead, 2nd Anode................... 88A 16-18 PICTURE TUBE

astic Tubing (for 2nd anode lead)........... 96B 18-2.16- ibre S t (for 2nd de lead)........... 3 . ipti
Pilot Light (#44) .........ccccoivriniinnnnn. 81A 15 re Support (for 2nd anode fesd) 2 e D09 BT (e 2 LR L 2R oo00000c JZAgIas Dexcription ot e
Pilot Light Socket «....veevvvuinnereerisenn 824 18:1 1) U3) 050950050009999059990099909052699999 94A 153 lon T Bries, Sreen (oo e el 154 512

. i i on Trap .....ovviiiiiiiii i 94A 15-3 Bracket, Strap (supports yoke coil)............ 15A 572
Shield, Tube Nut (#8-32x%) for threaded end of tie rod....2A 1.15-24 Nut, Tube Mounting Strap (%20 Hex.) 2A 1.23.24 Bracket, Tie Rod Mounting.................... 15B 862-1
e 9 R p s By . . } 2 L VTh w7 oo s T Bracket, Tube Stop ......ovvvveneienennnnnnnn. 15B 896
T e w7 717 AL Gt N for thrended end of i rod (#83264)...2A 1IS2 | Bracke, Yoke Housing 111111101111 15C 6131
slotted type ..ot 98A 45.73 | T T TUUrrrrrrrmrtmrmrmemmarareenes et Plastic Tubing (used between 2nd anode Bracket, Yoke Housing Support

for 9 pin miniature tube..................... 87A 7-12 Rubber Collar (mounts over picture tube neck).12B 40 lead and chassis) ................. 96B 18-2.16-0 right side (facing rear)...................... 15C 877-1
Shield, H:V_ (;ompanment ,,,,,,,,,,,,,,,,,,,, 15D 855 Rubber Strip, Adhesive (%x%x2) ............ 12B 56 oo left side (facing rear)....................... 15C 877-2
S WD IO Gpalp s (B Rubber Strip, Adhesive ({x2%x1%) ......... 12A 39.12 Rubler Channcl (used under metal strap) Connector Lead, 2nd Anode................... 88A 16.18

sockel) ...t . . - (3348 600000000000000000000a0a000000a0a : Fibre Support (for 2nd anode lead) 32A 183
Socket. Tube Rubber Strip, Adhesive (5x1%x1%) ......... 12A 39-17 Rubber Collar (mounts over pi 1ore Suppo UL L2 esicdov00a00c

t, picture tube neck)..12B 40 Ion T

miniature bakelite (7 pin) ................. 87A 3.7 Wi q . a On ITAP .....i.icirvernnnvnnvssssssansnnnnnns 94A 15-3

L R () (R A ] Screw, Wing (for deflection yoke)............. 1A 101-1-24 Rubber Str'lp. Adhes‘lve (Hx2%x1%) ......... 12A 3912 Nut, Tube Mounting Strap (%-20 HH) ........ 2A 1.23-24

0ctal, PIBN +ooveees e 87A 5.1 Tie Rod (#8-32 thread) . ..ooovnvnonnennn. 28A 63-1 Rubber Strip, Adhesive (fyx1%x1%) ......... 12A 39-17 Nut for threaded end of tie rod (#8-32 x %) ...2A 1-15-24

octal, twisl;lgock ()fofr 1B35§T) ................ 87A 36 Tube Support (front of tube)................. 33B 93 Screw, Wing (for deflection yoke)........ 1A 101-1-24 Plastic Tubing (used between 2nd anode lead

miniature pin) for 654 .........eeviin.. 87A 14-2 . . D e R A i and chassis) ............c0viviiiiiiiieenn. 96B 18-2-16-0

miniature (9 pin) for 6U8 and 12AU7....... 87A 37-1 Webb:'ng, Picture Tube Mounting Strap St?p ;;‘g/ls:zad:h&h —— Rubber Channel (used under metal strap)

picture tube (177) . ..ivvviviiiiiiininnennns 87A 326 (447 length) ... 50A 36 for 21wp4)(t :)e ......................... Assas 26" length . 12A 472

picture tube (207 ... 87A 327 or HBE s Asis2 5 length ....oeiiiiiiiiieiieiinnee e 12A 477

. Tie Rod (#8-32 thread) Rubber Collar (used over picture tube ueck) 12B 40
Tuner, Tel ( lete) | | over picture tube ueck)....
e R e o PARTS FOR MOUNTING 20DP4A (20") for 2IWP4 tube .......................... 28A 404 Rubber Strip, Adhesive (s x 2% x 1%)........ 12A 39.12
type (in sets wit or 21”7 pic. tube) for 21WP4X tube 28A 64.1 Rubber Strip, Adhesi
for sets Run S or lower .................. 94D 46-2 PICTURE TUBE P L ) ub i lrfp. ¢ s S5k B D Joaos0oe R
for sets Run 6 and higher ............... 94D 46-3 . Tube Support (front of tube)................. 33B 108 Rubber Strip, Adhesive (4 x 1% x3).......... 12B 5-36
pentode type (in sets with 17" picture tube) Bracket, Strap and Spade Bolt Mounting....... 15A 858 Scrc‘:w, Wing (for deflection yoke) .............. 1A 101-1-24
for sets Run 5 or lower .................. 94D 52-1 Bracket, Strap (supports yoke coil)............ 15A 572 gprlng 1;;1; (jrouBl:)din:. i bl """"""""" aasess
for sets Run 6 and higher ............... 94D 52.2 Bracket, Tie Rod Mouming................... 15B 862 trap and Spade Bolt Asscmblyy--peorsc. oo LR
G D 0T LEEs oot Bracket, Tie Rod | IsB 86z PARTS FOR l:'A‘?umimc; 21EP4A (21%) Tie Rod (#8.32 thread)
, RIS I TR ISR AT TURE TUBE DOMOM TUDE «veveneneneeneeseeanenenens 28A 64-3
Bracket, Yoke Housing ...................... 15C 613-1 ides of tube. ... ...
g s (T G Bracket, Strap (supports yoke coil) .. oo- . 5755 154 572 ke (Lsheene iy oooe - sooeoe S
MISC. RADIO PARTS FOR 19E1, 19G1 and right side (facing rear)..................... 15C 861.1 Bracket, Strap and Spade Bolt Mounting....... 1E3: 387/ S
19N1 CHASSIS left side (facing rear)...................... 15C 861-2 Bracket, Tie Rod Mounting.................... 15B 862-1
Sym. Description Part No. Connector Lead, 2nd Anode................... 88A 16-18 Bracket, Tube Stop TUNlNG KNOBS and ASSOCIATED PARTS
M701 Socket. Phono Input - on sides of tube ...............c.iiiintnn. 15A 808 Knob, Radio Tuning
’ put ...... SERE TR Fibre Support (for 2nd anode lead) ............ 32A 1782 on front of chassis ..................... 15B 876 CTuning” ..o 33D 8319
M706 Socket, Phono Motor .................. 88A 8.7 T « » q
. T-R-P” (TV-Radio-Phonograph)............ 33B 904
Ion Tra 04A 15.3 Bracket, Yoke Housing ...................... 15C 613-1
5701 Switch, Function (oomplete) .......... 77C 43 ) 1 T T T . Bracke[ Yoke Hou.ins suppon Knob, Telcvilion Tuning
. . Nut, Tube Mounting Strap (%20 Hex.)....... 2A 1.23.2% igh ! ide (faci maroon, “Channel”
Clip, IF T : Mounting. ..nnon . ; g p (Y% right side (facing rear)..................... 15C 877-1 . .

p ransformer Mounting 72B 28-10 Nut for threaded end of tie rod (#8.32x%) ....2A 1.15.24 8 0D (AT 0 ) o0 bt o i e 15C 877-2 wnh‘ gold inserts.............c.civnunnnnn 33C 53-23
Dial Cord (30" length needed) ................ YA less inserts .............c.ciiiiiiiiiienn, 33C 53-26
Drum, Gang ..., o e Plastic Tubing (used between 2nd anode lead Connector Lead, 2nd Anode................... 88A 1618 less inserts for 17DX12 only............... 33C 535

“““““ and chassis) ................c.0000l. ... 96B 18.2.160 . maroon, “Tuning”
Grommet, Gang Mounting. .................... 12B 1.2 Rubber Channel (osed und : | Fibre Support (for 2nd Anode lead) ............ 32A 183 with gold ring.......oooeiiiiiieieen.n. 33D 88-21
u r annel (used under metal stra; i
Lock Washer, Osc. Coil & Gang (#6 LT.).....3B 1.25.24 367 1ength «.vevesroessnerennnns . 12A 47.4 LR RS OERaOR00 = I SEOBO 00 al 1) s :‘;{3 ring for 17DX12 onlyrerneeiil glc) =y
Pilot Light #44 ............ccciiiiiiiiiiat, 81A 1.5 g::ﬁ: g:’rlll;" A(::l:‘:i:::ve:;i;‘;n]:/u?e neck) ... iglz gg 12 Lever, Picture Positioning..................... 15B 574 maroon, “Off-Volume”
q A » nxl4a) ......... - 7 di i i A
1;;:2: E::z ghild’ ---------------------------- g;: ;”3 Rubber Strip, Adhesive (x1%x1%) ......... 12A 39-17 Magnet, Correcting (with mtg. bracket)........ A3614 322 g;::::::: :;:: :z:g inserty o1 ooonn 3332 23322
Screw, Wing (for deflection yoke)............. 1A 101-1.24 Nut, Tube Mounting Strap (%-20 Hex.)....... 2A 1.23.24 less inserts ........ ..o, 33C 53.21
Screw, Drum Set (#6-32x% Allen Hd.)........ - ’ i '
Sleeve, T:nins (inﬁudesxdrum)e.n. a0 ) ........ lAfA;;l“ Strap and Spade Bolt Assembly................ A3762 IR TC ST TR G (Ce2 85 L G Hlon R TREE m::::l:'n:el:i:ll:::""nxm ol e s
Socket, Pilot Light ..........c..ec.ovvurvsn.. 82A 18.1 Tie Rod (#832 thread) ...................... 28A 64-1 Plastic Tubing (used between 2nd anode with gold ring..........coociiiiiiiinn 33D £8-20
Socket, Tube, 7 pin miniature................. 87A 37 Tube Front Support 33B 89 lead and chassis)............cccviveinnnnn 96B 18-12-16-0 less gold ring ...l 33D 88.22
Splf’er Sleeve (for gang mounting)............ 29A 2.1.24 ~4003002000000000a000900090¢ less gold ring for 17DX12 only............ 33C 538
Spring, Dial Cord Tension.......ocvvveivnunnn. 19C 1.5 Rubl:er Channel (used under metal strap) maroon, “Vertical” ..................oll 33A 923
Spring, Tube Retaining ........oon.oornnonn. 19 56.4 gg l:::'git'h ................................. }gg :;3 ll:rown, “Channel” (with gold insert)........ 33C 53-29
. . ) PARTS FOR MOUNTING 21WP4 OR 2TWP4X > femBIh.cc..ceviiiiiiniiiiinn., . rown, “Tuning” .......ccoiiinieiieennnnn, 33C 53-18
Washer, Vellutex (oscillator coil mtg.)......... 5A 1.21 (21”) PICTURE TUBE Rubber Collar (used over picture tube neck)...12B 40 brown, “Off-Volume” (with gold insert)...... 33C 53-31
Rubber Strip, Adhesive (f5x2%x1%) ......... 33A 39.12 brown, “Picture” ..........ciiii<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>