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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

FOREWORD

This new 1954 Television Servicing Information
manual is the eighth volume of the Supreme Publica-
tions TV series. As in previous volumes, we have
tried to include in this new manual circuit diagrams
and all essential service facts on every popular TV
set made during the past year. Factory prepared and
checked material was used in every case where it was
available. We believe that each manufacturer knows
its sets best and can prepare the most accurate and
easiest to apply service material on the verysets they
engineered, built, and distributed. The kind reception
given by servicemen toprevious volumes of this series
encourages us to believe that our selection and edit-
ing of factory material incorporated in these manuals
meets with your needs and approval.

The data on 1954 TV models included in this new
SUPREME manual brings exciting news of recent tech-
nical developments that will prove of great interest to
you and will be the help you need when these sets are
in your shop for service.

The list of Contents is given on pages 3 and 4,
while a complete Index by manufacturers and model
(or chassis) numbers begins on page 191. Refer to
this list and index to find the TV material you need.

Our sincere thanks and appreciation is extended
to all manufacturers through whose cooperationit was
possible to present technical information on the sets
of their make.

M. N. Beitman

February 1954
Highland Park, Illinois

Copyright 1954, by Supreme Publications.

All rights reserved. This book, or parts
thereof, must not be reproduced in any
2 form without permission of the publisher.
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Admiral

22F2, 22G2, 22M2, 22N2, 22P2 and 22R2 CHASSIS

MODEL IDENTIFICATION CHART

MODEL NUMBERS

Mode! numbers may have v . Picture VHF UHF R Radio UC-D
suffix letter "N’ Chassis Tube Tuner Tuner Changer Control
122DX12 22F2 217ZP4A 94D61.1 ..., ... L. Yes
A3969 or
122UDX12 22G2 21ZP4A 94D61-1 A4000 | e mreeesees Yes
222DX15B, 222DX168B,
S2eDX198 22M2 21EP4A 7 T3 1 Yes
222UDX15, 222UDX16, A3969 or
222UDX 17 22N2 21EP4A 94D61-1 RATS  oonoe  oooocenns Yes
222DX278B 22M2 21EP44A 94D61-1 ......  ...... ... ..., Yes
322DX16A 22P2 21EP4A 94D61.1 . .,... RC600 Built-ln AM Yes
A3969 or .
322UDX 16 22R2 21EP4A 94D61-1 44000 RC600 Built-In AM Yes

All these chassis have the same basic television circuitry and are similar to

earlier Chassis 22C2, 22E2, covered in 1953 manual.

For alignment information

on all of these sets please refer to Supreme Publications Volume TV-7, Most-Often-
Needed 1953 Television Servicing Information manual, pages 13 to 15, inclusive.

The circuit for 22G2 and 22N2 chassis is printed on pages 10-11.

all channel VHF¥ and UHF sets.

These are

Chassis 22R2 is used in a combination set and is

similar to 22G2, 22N2, except for a built-in AM radio, record changer, and the
necessary switching network. On pages 12-13 is the circuit for 22P2 combination

which uses a similar radio and switching arrangement.

Chassis 22F2 and 22M2

are straight television sets that correspond to the TV circuitry of 22P2 chassis.

BUILT-IN VHF AND UHF TELEVISION
ANTENNAS

VHF-UHF receivers using the All-Channel UHF tuner
are equipped with separate VHF and UHF built-in an-
tennas which may’ eliminate the need for either indoor
or outdoor antennas if the receiver is in.a “normal sig-
nal” area. The VHF built-in antenna is connected to the
two lower terminals; the UHF built-in antenna is con-
nected to the two upper terminals.

CONNECTING EXTERNAL ANTENNAS

A combination VHF-UHF antenna or a separate VHF
and UHF antenna system can be used with these re-
ceivers. For best results in weak signal areas, we recom-
mend the use of separate VHF and UHF antennas and
transmission lines.

1f separate VHF and UHF external antennas are
used, connect the VHF antenna lead-in to the lower an-
tenna terminals and the UHF antenna lead-in to the
upper antenna terminals.

1f a combination VHF-UHF antenna is used, the
following connections should be made:

1. Connect a 31 inch stub of 300 ohm transmission line
{shorted on one end) to the upper left terminal and
the lower left terminal, as shown in the figure below.

TO COMBINATION VHF-UHF ANTENNA
3" o 3
jpormay

NTENN,
TERNINALS

VHF /
300 OHM TRANSMISSION LINE

SHORTED END

Figure 21. Antenna Connections when Combination
VHF-UHF Antenna is Used.

SHORTED END —

2. Connect a similar stub to the other two terminals,
upper right and lower right.

3. Connect the combination antenna lead-in wire to the
upper two terminals.
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ADMIRAL Chassis 22F2, 22G2, 22M2, 22N2, 22P2, and 22R2, continued.

SERVICE ADJUSTMENTS

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 line cord; use a separate line cord (part number 89422-1) when servicing.

1. ADJUSTING CHANNEL SLUGS

Individual channel slug adjustment of every
receiver should be checked upon installation 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 slug channel adjustment, best picture and satis-
factory sound will be located at the approximate center
(half rotation) of the range of the Tuning control.

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.

b. Set the CHANNEL knob for a station; set other con-
trols for normal picture and sound.

c. Set TUNING control at center of its range by rotating
it approximately half-way.

d. Remove the CHANNEL and TUNING knobs.

e. Insert a 14” blade, NON-METALLIC tool in the
hole adjacent to the channel tuning shaft (see illus-
tration). Since some channel slugs may be “hollowed
out” for hex drive, the screwdriver slot will exist on
only the outer edge of the slug. A narrow, worn or
excessively sharp blade will cause the adjustment tool
to slip out of the drive slot in the slug. 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 control 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 re-
move 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.)

N\ o
() TONE VERTICAL MI!M'M:%M
CHANEL TUNNG
£ SLUG ADJUSTMENT

Control Panel in 22F2 and 22M2 Sets.
Channel Knob Removed.

O=s 22D @)
O _commary

CHANNEL TUNING
SLUC ADJUSTMENT

Control Panel in 22P2 Sets. Channel Knob Removed.

2. ADJUSTING THE ION TRAP

To prolong the life of the picture tube, it is
important that this adjustment be made upon in-
stallation, after adjusting the picture positioning
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 front 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-
tion, which is further away from the tube base, should
not be used or tube damage will result.

Important: If the corners of the pictire 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 paragraph 5 “Picture Centering”.

3. ADJUSTING DX RANGE FINDER
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.

E

GORRECTING
PICTURE  POSITIONNG LEVER,  MAGNET
MOVES SIDEWAYS OR P

uP An9 00WH

FUSE

.‘J
‘r“:" .w

. el : SOCKET
WIDTH s i = _ox
VERT. LIN . @ i > RANGE FINDER
d L § = 5
HORIZ. LIN. \ e HEIGHT
HORIZ. DRIVE HORIZ. LOCK

Chassis View Showing Adjustment Locations.
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ADMIRAL Chassis 22F2, 22G2, 22M2, 22N2, 22P2, and 22R2, continued.

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”.

White flashes across the picture can sometimes be
minimized 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 dis-
appear completely.

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 differ-
ent signal strengths.

It is important to keep the DX RANGE FINDER set-
ting as low as possible consistent with satisfactory pic-
tures.

4. ADJUSTING PICTURE TILT

If the picture is
tilted, loosen the
wing screw “H” on
the deflection yoke
coil “F” and slightly
rotate the yoke un.
til the picture is
straight. Before
tightening the wing
screw, be sure that
the yoke is moved
as far forward as Picture Tilted; Adjust
possible, otherwise Deflection Yoke Coil.

corners of the picture may become shaded.

5. PICTURE CENTERING

If the picture is
off center, it can be
centered by using
the picture position-
ing lever, and when
necessary, reposi-
tioning the focus
coil around the pic-
ture tube neck. Fol-
low the instructions
given below. Note
that the picture
positioning lever
can be moved sideways, or up and down.

Picture Not Centered; Adjust
Picture Positioning Lever.

a. Adjust ion trap as instructed on preceding page.

b. Slightly loosen the screw “A” which locks the picture
positioning lever to the focus coil, and adjust the
lever (sideways, or up and down) for correct picture
centering.

c. Readjust the ion trap.

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

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

c. Loosen the screw “A” and center the picture with the
picture positioning lever. If the picture cannot *be
centered with the lever, it may be necessary to locate
the focus coil slightly off center and then center the
picture with the 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 “E” is firmly
against the flare of the picture tube.

b. Move the deflection yoke coil “F” 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.

c. Adjust ion trap as instructed on preceding page.

6 HEIGHT AND VERTICAL LINEARITY
* ADJUSTMENT

If the picture is of incorrect height (vertical size), ad-
just the HEIGHT control. This adjustment may 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

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

affected mostly by
the Vertical Linear-
ity control; the low-
er portion by the
Height control.

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.

7
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ADMIRAL Chassis 22F2, 22G2, 22M2, 22N2, 22P2, and 22R2, continued.

7. WIDTH ADJUSTMENT

If the picture is too wide or too narrow, slide the
WIDTH adjustment to the left or to the right until the
picture just fills the picture tube screen.

8. HORIZONTAL LINEARITY ADJUSTMENT

If the large circle 8 ﬁ
in the center of the . {Nﬁ'
test pattern has a
cramped appearance
at either side (non-
linear horizontally},
slide the HORIZ.
LIN. adjustment
to the left or right
as required. Note
that the Horizontal
Drive and the Width
adjustments also af-
fect linearity. Be sure that these adjustments are set cor-
rectly when making the horizontal linearity adjustment.

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

9 HORIZONTAL OSCILLATOR AND
* HORIZONTAL DRIVE ADJUSTMENT

A receiver which requires horizontal oscillator
or horisontal drive adjustment can be corrected
only by following in exact detail the step-by-step
procedure given here.

NOTE: If HORIZ. DRIVE adjustment is not prop-
erly made, it may be difficult to obtain sufficient
picture width and brightness.

Check to see if the HORIZONTAL control (on front
panel) keeps the picture in “horizontal sync” through
half of its range so that the picture does not “break up”
when switching channels. Note: Since there is some
interaction between the HORIZ. LOCK adjustment and
the HORIZ. DRIVE control, adjustment of these controls
are combined in one procedure.

If the picture will not stay in “horizontal sync”
through half of the range of the HORIZONTAL control
(on front panel), it will be necessary to make HORIZ.
LOCK and HORIZ
DRIVE adjustments.
However, before
making these adjust-
ments, be sure that
the picture can be
made to remain sta-
tionary up and down
(sync vertically) as
lack of both vertical
and horizontal sync
is an indication of
trouble in the sync
circuits such as a deicctive tube or other component.

Make the HORIZ. LOCK and HORIZ. DRIVE ad-

justments exactly as follows:

Picture Out of Horizontal Syne.

a. Allow the receiver to warm up for a few minutes.
Tune in the station, set the BRIGHTNESS control at
a lower than average setting. Turn PICTURE con-
trol fully to the left. Important: Before proceeding,
be sure that the DX Range Finder control (AGC) is
adjusted according to the instructions given in this
manual.

b. Turn the HORIZONTAL control (front panel) com-
pletely to the left. Turn the HORIZ. DRIVE control
fully to the right.

¢. Turn the HORIZ. LOCK adjustment to the right until
the picture falls out of sync. If the picture cannot be
made to fall out of sync, momentarily interrupt the
signal by switching the CHANNEL control off chan-
nel and then back on.

d. With the picture out of sync, turn the HORIZ. LOCK
adjustment slowly to the left until the picture just
falls in sync.

e. Turn the CHAN-
NEL control to
an unused chan-
nel. If a white
vertical line(s)
appears near the
center of the
screen, slowly
turn the HORIZ.
DRIVE control
to the left until
the line(s) just
disappears.

f. If, in step “e”, the HORIZ. DRIVE control required
readjustment, tune in a station and repeat steps “c”

and “d” to be sure of proper Horizontal Oscillator
adjustment.

Vertical Line;
Adjust HORIZ. DRIVE.

g- Adjustment should now be satisfactory. However,

check adjustment by slowly rotating the HORIZON-
TAL control in either direction while interrupting the
television signal by switching the CHANNEL control
off channel and then back on. The picture should
automatically fall in sync through at least half of
the range of the HORIZONTAL control. 1f necessary,
repeat the above step.

h. Do not use the HORIZ. DRIVE control to obtain cor-
rect width or linearity. If necessary, make Width
and Horizontal Linearity adjustments.

ADJUSTING CURVATURE CORRECTING
MAGNETS IN SETS USING 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 shown in the chassis illustration.
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.
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ADMIRAL Chassis 22F2, 22G2, 22M2, 22N2, 22P2, and 22R2, continued.

TROUBLE CHART

Picture Raster Sound Checks and Suggested Tube Changes
None. None. None. 1s set plugged in?
. Line cord loose.
Change tube V301,
None, None, OK. Fuse (if it is necessary to replace fuse, also
weak, or insufficient brightness, replace tube V408).
intermittent. or intermittent. Change tubes VY406, V405, V407, V408,
v305.
Adjust ion trap per paragraph 2.
Replace picture tube.
None, OK. None, Check antenna connections.
weak, or distorted, Changes tubes V101, V102, V301, V302,
intermittent. weak, or V303, V304, V305, V307. See paragraphs 1
intermittent. and 3.
None, OK. OK. Change tubes V305, V304, V303, V101,
weak, or V102, V301, V302, and V307. See para-
intermittent. graph 3.
Replace picture tube.
OK. OK. None, weak, See paragraph 1

distorted, or

Changes tubes V202, V201, V203, V204 and

intermittent, v304.
Check speaker connections.
Insufficient brightness. Insufficient brightness. OK. See paragraph 2.
Changes tubes V305 and V407.
Replace picture tube.
Picture expands when pic- | May have insufficient OK. Change tube V407,
ture control is advanced. brightness.
Insufficient width, Insufficient width. OK. See paragraphs 7, B, and 9,
Change tubes V406, V405, V501 and V408.
Insufficient height. Insufficient height. OK. See paragraph 6.
Change tubes V402, V401, and V501.
Bright, horizontal line | Bright, horizontal line | OK. Chaunge tubes V402 and V401.
across center of screen. across center of screen.
Horizontal lines move up- | OK. OK. See paragraph 1.
ward when volume con- Change tubes V102, V101, V301, V302,
trol is advanced. V303, and V304,
Will not hold syne ver- | OK. OK. Change tubes V403, V401, and V101, After
tically, or horizontally. changing each tube, adjust the vertical-hold
control, and make the adjustments in para-
graph 9.
Holds sync vertically, but | OK. OK. Change tubes V404, V405, V406, V305,
not horizontally, Y101, V301, V302, and V403. After chang-
ing each tube, make the adjustments in para-
graph 9.
Holds sync horizontally, | OK. OK. Change tubes Y401 and V403.
but rolls vertically.
Picture curves (bends). OK. OK. See paragraph 9.
Change tubes V404, V405, V406, V305,
V101, V301, V302, and V403.
Poor horizontal linearity. | OK. OK. See paragraphs 7, 8, and 9,
Change tubes V406, V405, and V408.
Poor vertical linearity. OK. OK. See paragraph 6.
Change tubes V402 and V401.
Tilted. Tilted. OK. See paragraph 4.
Off center or shaded Off center or shaded OK. See paragraph 5.
corners. corners.
Vertical lines or jagged | Jagged edges. OK. See paragraph 9.
edges, poor horizontal Change tubes V408, V406, and V405.
linearity.
Wide, black horizontal | Wide, black horizontal | OK. Change tube V305.

bar across picture.

bar across raster.
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Admiral Corporation

Block Diagram of UHF Tuner Circuit: The block
diagram of the circuit functions (figure 29) will aid in
understanding the operation of the UHF tuner. The
principle employed is that of a single conversion stage
and can be compared to a simple superheterodyne radio
receiver. The incoming signal is applied to a tuned pre-
selector stage and then coupled to the input of a mixer
stage. In the mixer, the signal is beat with signal from
the local oscillator, thus producing a beat of the desired
frequency. In this case, the oscillator operates below the
frequency of the incoming UHF signal and produces a
beat which is the difference between the two frequencies.
The preselector bandwidth is such that the usable beat
frequency extends from 76 to 88 MC, which is within the
frequency range of Channel 5 or 6.

UHF TUNER A4000

Schematic for 22G2 and 22N2 Television Chassis.

UNF aloncTo ssowe | SAM4 —
ATERRR PRESELECTOR oite [ T
sons
6AF4
' [UHF LocaL osc.
340MC TO HISHC

Figure 29. Block Diagram of UHF Tuner Cireuit.

UHF Preselector Circuit: The UHF signal is coupled
to the first tuned line of the preselector circuit by a coup-
ling loop CL1. The loop is center-tapped in order to pro-
vide a balanced 300 ohm input. The signal from Z1A is
transferred to the second tuned line Z1B by means of
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

coupling loop CL2. Since maximum coupling is at the
point of current maximum, a loop of constant size at this
point will have a degree of coupling which will vary with
frequency. To provide the most uniform coupling over
the entire tunable range, the loop is placed as close as
possible to the point of current maximum.

Coupling from the second tuned line Z1B to the cath-
ode of the 6AM4 mixer tube, V1 is provided by coupiing
loop CL3. Tuning capacitors TC2 and TC3 are connected
to the end of the line and add capacity to it. This effec-
tively lengthens the line. The two lines are tracked from
Channel 14 to Channel 83.

An equivalent circuit of the tuned line preselector is
shown in figure 31. Note that parallel resonant circaits
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have been substituted for the tuned lines. Z1A can be
considered as a tuned primary and Z1B a tuned second-
ary. CLI is the UHF antenna coupling and CL2 is the
link coupling between the two tuned circuits.
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Figure 31. Equivalent Circuit of Preselector.
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Admiral Corporation

SCHEMATIC NOTES

Run numbers are rubber stamped at the rear of the chassis.

Numerical symbols ), @, ®), etc. indicate run numbers for all 22 series chassis.

@, @,@, @, etc. indicate alignment points and alignment connections.

Brgenn 417
wgem

Schematic for 22P2 Television and Radio Chassis.
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

PICTURE TUBE REPLACEMENT
Picture tube replacement for the 22 series receivers is
similar to that of other chassis using a rectangular.glass
picture tube. The 21ZP4A is not interchangeable with
the 21EP4A because of cabinet differences. Instructions
for adjusting curvature correcting magnets used with
21EP4A (21” cylindrical faced) picture tube is given,

White Flashes Across Picture (22F2, 22M2 and
22P2 chassis): In weak signal, high noise level areas,
white flashes across the picture can sometimes be mini-
mized by careful adjustment of the DX Range Finder con-
trol. Caution: turning the DX Range Finder control too
far to the right for a strong signal may cause the picture
to disappear completely.
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Admiral Chassis 22F2, 22M2, 22P2, continued. @ _————"—"7" T 7T __ _

~ ~
WAVEFORM DATA RICTUREN] UBE
(Waveforms given on schematic) V308 m.‘:oou:,;?k:ﬁ
Waveforms taken with CONTRAST control set fully to the right, all other controls set for OET. =2
normal picture (in sync). Warning: Incorrect adjustment of the DX Range Finder N0 VIDEO DET. 2y YOO
control will cause waveform distortion. F SIRFD LIST - SONDIF— —~
Waveforms at.video and sync stages obtained with transmitted signal input to receiver. V30 @ —~ sou/uglr v20l V204
The oscilloscope sweep is adjusted for 30 cycles (which is one-half of the vertical 052\!!!(!! OWT'T Lt V}_% VIDEO ™ /m
frequency), or for 7875 cycles (which is one-half of the horizontal frequency) so that two —~ VERT. 05C. & AWP. // QUTPUT
pulses appear on the screen. s SYNG —~ V\_/S /
The peak-to-peak voltage readings shown are subject to some variations due to response /\ V\4_g$ //
of the oscilloscope and parts tolerances. @ 2YchiP?’E:/ @
CAUTION PTRESS msc VSO? 7 RECTIFIER
Pulsed high voltage is present on the caps of V406, V407 and pin 3 of V408. Do not u_v_: D/"QR \|V404 {
make direct connection to these points with ordinary test equipment. Waveform and peak- b A '
to-peak voltage at pin 3 of V408 taken, using an oscilloscope with a capacmve voltage ' l HORIZ. : =] °
divider probe. Waveform at pin 3 of V408 can be taken by clipping or twisting the lead I 05C.
from the oscilloscope high side over the insulation on the cap lead. When taking the ) HORIZ. V/40\5
waveform this way, the shape of the waveform will be the same but the peak-to-peak voltage | OUTRUT N
will be much lower, depending upon the degree of coupling. 1 =D Y ANP 250 FUsEL S

YOLTAGE DATA

I i h
(Veltages givem on sehematic) Top View of 22F2 and 22M2 Chassis.

® TV voltage taken with function switch on “TV” position. CONTRAST control turned
fully clockwise. CHANNEL control set on an unused channel. Other front controls
set at approximately half rotation. Vert. Lin. and Height set at approximately half T T T —_—
rotation. DX Range Finder control set fully to the left (at “0” position). TV ant - : . ~
disconnected from set with terminals shorted. | CONV. IF AP :

® Radio voltages V701 and V702 taken with function switch on “Rad” position; voltages 'VTOl V/'f-O\Z ! SOUND AW
measured from underside of tube sockets. When measured from top of tube sockets (with PIETERE_T_UE == RATIO V’Z?Js
tube removed), B plus voltage at pins 5 and 6 of V701 and V702 will be approximately V306 DET. =

275 volts,

® B plus voltages at V203 and V204, will be slightly higher when set is switched to “Rad”
position. Voltages marked with an asterisk * will vary widely with control setting.

® Line voltage 117 volts AC.

® Voltages measured with a vacuum tube voltmeter between tube socket terminals and
chassis, unless otherwise indicated.
® Voltages at V306 measured from top of socket with tube removed.

V40I SNC.S SEP/

® Voltages at V101 and V102 (TV Tuner) are measured with tube in socket. Use an \ v § CLIPPER
adapter or lift tube out of socket just high enough to allow a needle point probe to @ }------ N HOR 4 REC]IHER
contact tube pins. V401 : DANPER w V307/

S {108 |v4o4 Acc|

uomz ’
oumn V405 D

. C[:D’/.AIP 250V FUSELS

CAUTION

Pulsed high voltages are present on the cap of V406, pin 3 of V408 and on the filament
terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT.

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and
should be taken only with a high voltage instrument such as a kilovoltmeter or VTVM with
a high voltage probe. 2nd anode voltage is approximately 17.5 KV. Proper filament voltage
check of the 1B3GT tube may be made by observing filament brilliancy as compared with Top View of 22P2 Chassis. (V701 and V702 are

that obtained with a 1.5 volt dry cell battery. accessible from underside of chassis.)
POOR UHF RECEPTION DUE TO IMPROPER the UHF antenna terminals to the UHF tuner being close
ANTENNA LEAD DRESS to or touching the metal brackets of the rear picture tube

L mount. This lead is purposely long and acts to present a

.P°°" UHF reception in All-Channel VHF-UHF re- high shunt impedance at the mean frequencies of the

ceivers, may be caused by the UHF antenna lead from lower and higher VHF channels.

TR D T 30 (017 Remove the l?a(fk cover of the cabinet and chec}: this

YFROM ALL METAL AS FAR AS POSSIBLE lead to be sure it is not close to any metal and straighten

UHF it out if it is looped or doubled up. While the back is off

AT the cabinet and after the antenna lead has been checked,

2\ check the lead from UHF antenna terminals at the point

AN¥2'5NA where it is soldered to the side of the UHF tuner; see

HIGH vOLTAGE| TERMINALS illustration above. Remove the metal bracket (if used)

LG that covers the UHF antenna connections. This bracket

was used on the production line and is not required after
the set is installed in the cabinet.

REMOVE BRACKET (F USED) REPLACING FUSE M401
s £ VHF-UHF Chassis Showi The horizontal output circuit of these receivers is pro-
' 4 VHF and UHF Antenna Leade, — o lowine tected by fuse M401 (3% amp., 250 volts). This fuse is
located at the side of the high voltage compartment.
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Admiral

19J1, 1911, 19P1, 1951, 19A2, 19B2, 19D2 and 19E2 CHASSIS

Used in Models 121UDX12, 221UDX16L, 221UDX17L, 321UDXI15L, 321UDX16L,
TU1811, TU1812, TU1822, TU2212, C2215, CU2215, T2215, TU2215, C2216,
CU2216, H2216, HU2216, K2216, KU2216, T2216, TU2216, C2217, CuU2217,
H2217, HU2217, K2217, KU2217, T2217, TU2217, T2218, TU2218, TU2222,

TU2226, C2236, CU2236, C2237, CU2237.

For alignment of these sets please refer to pages 6 to 9 in Supreme Publications

Volume TV-7, 1953 Television Servicing Information manual. The circuit printed
on pages 16-17 of this manual is exact for Chassis 19J1, 19L1. The other chassis
are very similar and this material may be used for servicing these additional sets.

INDIVIDUAL VHF CHANNEL SLUG
ADJUSTMENT

Individual VHF channel slug adjustment of
every receiver should be checked upon installation
or servicing. If this adjustment is properly made,
it is possible to tune from one VHF station to
an other by merely turning the LOW-CHANNEL
selector. With correct channel slug adjustment, best
picture and satisfactory sound will be located at the ap-
proximate center (half rotation) of the range of the Fine
Tuning tab.

VHF channel slug adjustment can be made without re-
moving the chassis from the cabinet. Adjust as follows:
a. Turn the set on and allow 15 minutes to warm up.

b. Turn HIGH-CHANNEL selector completely to the
right until the pilot light goes out and the letters
“VHF” are at the top of the knob.

c. Set the LOW.CHANNEL selector for a station; set
other controls for normal picture and sound.
d. Set the FINE TUNING tab (low-channel) at center
of its range by rotating it approximately half-way.
UHF TUNER SLUG

- ___b\\ <
s\
=1 120 0

» VHF CHANNEL SLUG

Control Panel in 19J1 and 19L1 Sets;
Knobs Removed.

UHF TUNER SLUG

== (}‘““i\ ]
@) 80— =0

A £

\} VHF CHANNEL SLUG

Control Panel in 19P1 Sets; Knobs Removed.

e. Remove the CHANNEL knobs and FINE TUNING
tab.

f. Insert a 14” blade, non-metallic tool in the hole ad-
jacent to the channel tuning shaft (see illustrations
below). For each VHF channel in operation, care-
fully 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 Fine
Tuning tab is set at the center of its range before ad.
justing each channel slug. Caution: Only slight rota-
tion of the slug will be required.

UHF TUNER SLUG ADJUSTMENT

The UHF tuner slug (mixer output network) is set at
the factory and should generally never require readjust-
ment in the field. However, if UHF reception is weak
i picture has excessive snow), reception can be improved
by readjusting the UHF tuner slug. This adjustment is
located below the VHF channel slug adjustment. It can
be reached after removing the CHANNEL knobs and
FINE TUNING tab tlow-channel).

UHF tuner slug adjustment can be made without re-
moving the chassis from the cabinet. Adjust as follows:
a. Set the LOW-CHANNEL selector knob to either Chan-

nel 5 or 6 (whichever does not have a TV station).

b. Set the FINE TUNING tab at the center of its range
by rotating it approximately half-way.

c. Tune in UHF station for best picture.

d. Remove the CHANNEL knobs and FINE TUNING
tab.

e. Insert a 15 inch blade, non-metallic tool through the
tuner shaft hole in the knob panel until the alignment
tool engages the adjustment screw just below the VHF
channel slug adjustment hole. Carefully adjust the
slug for best picture with clear detail. Only slight ad-
justment in either direction will be required.
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ADMIRAL 19J1, 19L1, 19P1, etc., continued

80TTON VIEW BOTTOM VIEW
L3

UHF TUNER A4000 VHF TUNER 94D46-3 e —s

EMANELED WIRES
I@, TemmALs 344 PO

A
BUILT-IN VHF ANT TURRET SWITCH SETTING SELECTS PAIR OF I!Il
COILS LIO1 & 102 FOR CHANNEL DESIRED
e e e e e
= S Swomw In 6877 '
MI #47 HE POSITION \
PILOT LIGHT VHF RF AMP

100 ¥

BUILT- IN UHF ANT.

6AM4

SEE TURE BASE,
UHF MIXER DAKIN SELOW

zu z i
= T
e

R503
9000 5% .
5 4

| cs503 WHITE

c102 ]
oL 307 To 6827
O OO, s
£\ V302 B
I 005
= ®vsos ® L ¥

vao0!

. "
20V HORIZ.
OO ROZA= O
< YVio0a vios WL L—‘u\“
SCREY COWECTON A
TH0LGH CENTER 07 (1% | N ; LO50N OV ®2

s 03 . 306 |
g u% L LOV0 —
@ 10V HORIZ. ’
V404 = 3 L
£8 0 3 N ¥
Re4s = vao! T501 v403 = 0y
M REEN FIMC veRT.

7 504¢ ' 4

RECTIFIER
HOREZ }
==

AAAA

,_
|
I"'I
—
"
J.
"
o
2
q§ ~|
<
~nN
o
»

] = @ (®
® ] Zia

E SN o2

O Zi8 vl J& ]
CllA 3]
wor
1-180
— HORIZ. fes
@ = |’ @ L0CK tn
. : © 3 RARGE = i
/] A\ Hag e
¥
. o
© @ T NI SPEAKER FIELD A 251 2 I_S_
+ I = v
V4R -
UHF TUNER A4000 O © SPEMIER LG 851 e
BAF4 al oo 502 N
v2 SH{C2i30) (C4098
| BOMFD SONFD

'6 Schematic for 19J1 and 19L1 VHF-UHF Television Chassis. l




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

See page 18 for notes applicable to this schematic diagram. Admiral
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MOST-OF TEN-NEEDED 1954 TELEVISION

SERVICING INFORMATION

ADMIRAL 19J1, 19L1, 19P1,
SCHEMATIC NOTES

Run numbers are rubber stamped at the rear of the chassis.

Numerical symbels @, @, &, etc. on schematic indicate a production change covered
by a run number.

@, @,@, @, etc. indicate alignment points and alignment conuections.

IMPORTANT: Before making waveform and voltage measurements, gee instructions below.

19S1, 19A2, 19B2,

WAVEFORM DATA
(Waoveforms and Voltages given on schematic)

Waveforins taken with CONTRAST control set fully to the right, all othcr centrols set for
normal picture tin sync). DX Range Finder control set fully to the left 1at 0" position).
Warning: Incorrect adjustment of the DX Range Finder control will cause waveform
distortion.

Waveforms at video and sync stages obtained with transmitted signal input to receiver.

Waveform at pins 1 and 4 of V403 and terminal “C” (2) of T404 taken with a 10 mmfd.
condenser connected in series with the oscilloscope high side.

The oscilloscope sweep is adjusted for 30 cycles (which is one-half of the vertical
frequency), or for 7875 cycles (which is one-half of the horizontal frequency) so that two
pulses appear on the screen.

The peak-to-peak voltage readings shown are subject to some variations due to response
of the oscilloscope and parts tolerances.

Caution: Pulsed high voltages are present on the caps of V404 and V405 and at pin 3 of
V406, Do not make direct connection to these points with ordinary test equipment. Wave-
form and peak-to-peak voltage taken at pin 3 of V406, using an oscilloscope with a capaci-
tive voltage divider probe. Waveform at V406 can also be taken by clipping or twisting the
lead from the oscilloscope high side over the jnsulation on the lead connecting to pin 3.
When 1aking the waveform this way, the shape of waveform will be the same but the peak-
to-peak voltage will be much lower, depending upon the degree of coupling.

TV VOLTAGE DATA

o CONTRAST control turned fully clockwise. LOW.-CHANNEL SELECTOR set on an
unused VHF channel. HIGH.CHANNEL SELECTOR in the “VHF” position. Other
front controls set at approximately half rotation. Vert. Lin. and Height set at approxi-
mately half rotation. DX Range Finder control set fully to the left (at “0” position).

o VHF antenna disconnected from set with terminals shorted.

o Voltages marked with an asterisk (*) will vary widely with control setting.

e Line voltage 117 volts AC.

® Voliages measured with a vacuum-tube voltmeter between tube socket terminals and
chassis, unless otherwise indicated.

e Voltages at V101 and V102 (VHF Tuner) are measured with tube in socket. Use an

adapter or lift tube out of socket just high envugh to allow a needle point probe 1o
contact tube pins.
Voltages at pins 1 and 8 of V101 (6BZ7) must be taken as described above or no voltage
reading will be obtained.

e Voltages at V306 measured from top of socket with tube removed.

o B4 voltage at terminal “a” of VHF.UHF switch S1 of UHF tuner A4000 taken with
switch in UHF position.
CAUTION
Pulsed high voltages are present on the cap of V404, pin 3 of V106 and on the filament
terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT,

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and
should be taken only with a high voltage instrument such as a kilovoltmeter or a vacuum-
tube voltmeter with a high voltage probe. 2nd anode volitage is approximately 15 K\.
Proper filament voltage check of the 1B3GT tube may be made by observing filament brilli-
ancy as compared with that obtained with a 1.5 volt dry cell battery.

Illastration of VHF-UHF Switch S1.

19D2, and 19E2, continued.
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

Arvin TE358-1, TE 359, TE363-1, TE 364

The chassis listed above are almost identical except for type of tuner

Schematic
Location

c202

C204

cz1?

c407

C4l4

ca10

c408

C409

cale

C205, 208
215,211

€201,203,
206,207,
209,210,
212,213,
214,216,
37

111,308
307,105

C405

c11o

C406

c301

C302,401,
109

cuiz

c3

c101,102,
103, 104,
106, 108,
C417,418
C404,304
c319
C412,419,
51
C413,415
c3n
C402,219
cai2,
cso
€107,313
c306
c3l4
cé
c?
cs

R420
R419

RS0

R415
R208, 204,
212
R101
R113

R215
R332
R416
R428

R105

R322

R205, 206,
207,210,
213,216

R434

RS1

R320

and size of picture tube.
is exact for TE 363-1.

The circuit diagram on the next two pages, over,

To the time of publication these chassis were used
in television models listed below.

Models 9210, 9212, 9216, 9218, 9219, 9240 (with various suffix letters)

Part
No.

40355-1
41077-1
20290-390
20290-101
40538
20290-271
20331-331
20290-331
24994
41052-1

2307

40054 -102

40108-102
40054-332
20433-392
40053-472
40054 -472

40108-472
20324-472

40053-103

41135-103
25455-103

25455-223
25462-104

20457-473
25461-473
25455-473
25461-104
25455-104
25462-224
25455-474
25461-474
41534
25453
40002
41429
22422-20
22422-22
22422-21
24166
24528

20209-39

20308-100
22381-220
20061-470
22382-470

223B31-680
20070-181
22381-181
20103-471
23970-16

23970-27

22382-681
22382-821
22381-102

20070-102
20061-102
22382-112

ription

CAPACITORS

Disc. 2.2 uuf, 5%, 500V. P-100
Disc. 2.7 uuf 0.5 uuf, P-100
Mica. 39 uuf, 10%

Mica. 100 uuf, 10%

Disc. 130 uuf, 5 KV,

Mica. 270 uuf, 10%

Mica. 330 uuf, 5%, 500V.
Mica. 330 uuf, 10%

Hi Volt 500 uuf, 20 KV,

Disc. 560 uuf

Disc. .001 uf, G .M.V,

Disc. .001 uf, 20%

Disc. Heavy Duty. .00l uuf, 1000V.
Disc. .0033 uf, 20%

Mica. 3900 uuf, 5%, Class B.
Disc. .0047 uf, G.M.V.

Disc. .0047 uf, 20%

Disc. Heavy Duty .0047 uf, 1000V.
L0047 uf, 5%, 600V. Min. Oil Imp.
Molded Paper

Disc. .01 uf, G.M.V,

Disc. Feavy Duty, .01 uf, 1500V,
.01 uf, 20%, 200V. P.T.

.022 uf, 20%, 200V. P.T.

1 uf, 20%, 400V,

.047 uf, 10%, 600V. P.T.
. 047 uf, 20%, 600V, P.T.
.047 uf, 20%, 200V. P, T,
.1 uf, 20%, 600V. P.T,
.1 uf, 20%, 200V, P.T.
.22 uf, 20%, 400V.

.47 uf. 20%, 200V, P.T.
.47 uf, 20%, 600V. P, T.
Elect. Z uf, 150V.

Elect. 4 uf, 150V.

Elect. 5uf, 250V,

Elect. 10 uf, 350V,

Elect. 30-400V, 60-20 350V, 100-50V,

Elect. 30 uf, 400V,

Elect. 60-40-350V, 50-400V,20-25V,
Couplate

Trimmer 40-370 uuf

RESISTORS

3.9 ohm, 10%, 1/2W, W.W
10 ohm, 10%, 1/2W, W-W
22 ohm, 10%, 1/2W

47 ohm20%, 1/2W

47 ohm, 5%, 1/2W

68 ohm, 10%, 1/2W
180 chm, 10%, 1W
180 chm, 10%, 1/2W
470 ohm, 20%, 1W
220 ohm, 10%, 5W
400 okm, 10%, 5W
680 ohm, 5%, 1/2W
820 ohm, 5%, 1/2W
1000 ohm, 10%, 1/2W

1000 ohm, 10%, W
1000 ohm, 20%, 1/2W
1100 ohin, 5%, 1/2W

PARTS LIST

Schematic

Location

R426
R409
R217, 323,
339
R429
R427
R221
R218
R430
R20Z, 321
R219
RS
R104
R211
R203
R413
R408
R330
R431, 432
R311
R310
R301
RSS
R224
R214

" R417,418

R303
R406
R307,316

R305
R308, 313,
319
R304
R109
R302
R306
R110
R410
R225
R401};402
R412
R317,222
R42:
R108
R309
R318
R334, 325,
414
R404, 314,
328

R326
R312

R33)
R403
R107

L403
Liol
L202
L206
L203
L204
L207
1402
L401
L205
L404
L406
L405

Part

No. Description

RESISTORS

41050 1100 ohm, 5%, 22W
22381-122 1200 ohm, 10%. 1/2W
22382-122 12000hm, 5%, 1/2W
25467-152 1500 ohm. 5%, 2W
23970-18 2000 ohm, 10%, 5W
22381-222 2200 ohm, 10%, 1/2W
22382-272 2700 ohm, 5%, 1/2W
20070-332 3300 ohm, 10%, 1W
22381-472 4700 ochm, 10%, 1/2W
41075-602 6000 ohm, 5%, 4W

20070-472 4700 ohm, 10%, 1W
20070-682 6800 ohm, 10%, 1W
22382-682 6800 ohm, 5%, 1/2W
22382-822 B200 ohm, 5%, 1/2W

22381-822 8200 ohm, 10%, 1/2W
20070-822 8200 ohm, 10%, 1W
22382-822 8200 ohm, 5%, 1/2W
25467-103 10K, 5%, 2W

22381-103 10K, 10%, 1/2W
22381-123 12K, 10%, 1/2W
22382-123 12K, 5%, 1/2W
25467-133 13K, 3%, 2W
22381-153 18K, 10%, 1/2w
22381-183 181, 10%, 1/2W
20302-183 18K, 10%, 2W
22382-223 22K, 5%, 1/2W
20302.223 22K, 10%, 2W
22382-273 27K, 5%, 1/2W
22383-303 30K, 5%, 1W

25467-363 36K,%%, 2W
22381-393 39K, 10%, 1/2W
22382-393 39K, 5%, 1/2W

2238)-473 47K, 10%, 1/2W

22382-473 47K, 5%, 1/2W
20061-473 47K, 20%, 1/2W
22382-563 56K, 5%, 1/2W
22382-823 82K, 5%, 1/2W
22381-823 82K, 10%, 1/2W
22382-913 91K, 5%, 1/2W
22381-104 100K, 10%, 1/2W
22382-104 100K, 5%, 1/2W
22381-124 120K, 10%, 1/2W
22381-154 150K, 10%, 1/2W
20061-224 220K, 20%, 1/2W
22381.334 330K, 10%, 1/2W
22382-394 390K, 5%, 1/2W
22381-394 390K, 10%, 1/2W
22381-474 470K, 10%, 1/2wW
22382-135 1 meg 10%, 1/2W
22382-135 1.3 meg, 5% 1/2W
22381-155 1.5 meg, 10%, 1/2W
22381-225 2.2 meg, 10%, 1/2W
22381-475 4.7 meg. 10%, 1/2W
20061-106 10 meg, 20%, L/2W

COILS, CHOKES & TRANSFORMERS
oil, Width Control

40937 Coil, Quadrature

25468-18 Coil, Peaking 93 UK on 6800 ohm
25468-16 Coil, Peaking 500 UH on 10}
25468-15 Coil, Peaking 500 UH on Dummy

25468-19 Coil, Peaking 185 UH on 8200 ohm

25468-20 Coil, Peaking 215 UH on 8.2K
25468-10 Coil, Peaking 93 UF

23449 Coil, Horizontal Csc.

25609 Coil, Video Tra;

40533 Coil, Forizontal Linearity
40925-1 Choke, Filter

23095 Choke, Filament

24807 Coil, Deflection Yoke

Schematic

Location

T202
T203
T204,205
T206
T301
T402
T401
T102
Lr2o01
Ti101
T302
Tz01

R111,223
SW-3

R220

R333

R327

R411
R112,8W-1
R329

R315

R103

SW-2

Part
No.

22381-561
22381-102
24123-560
41171
41172
41173
41174
22446-1
40926
41024
24776-5
41176
41177
41023-1
41178

41129-1
41129-3
41129-2
41129-4
40935-3
40935-2
40935-4
40934-3

40934-2
40934-4
40933
40932
24699-7
24973
24944 -4
24947
40670-1
25519
23538
19579
25267-12
40663
25471
40959
40512
25095
25265-1
19351
24911-8
25662-3
41123-2
25511-1
41464
22464-50

22464-52
22464-41
22464-58
22464-53
22464-56
22464-43
22464-57
41038
41072
41073
41039
40991-2
24458-3

ription

R335, 336, Resistor 560 ohm 10%

R337, Resistor 1000 ohm, 10%,

€315, Capacitor Disc. 56 wuf, 10,
Transformer, lot Pix [.F, Assy (M1).
Transformer, 1ot Pix I.F. Assy {M2)
Transformer, 2nd & 3rd I.F. Assy
Transformer, 4th Pix [.F. Assy.
Transformer, Vert. Osc. Assy
Transformer, Power
Transformer, Horiz. Output Assy.
Transformer, Audio Output
Transformer, Sound Take Off
Transformer, 1st Sound 1. F.
Choke, Vartical Output Assy.
Trans{ormer, Converter

MISCELLANEOCUS

Door, Control & Zscutcheon Assy
{9210, 18, 19CM UKF)

Door, Control & Escutcheon Assy
{9210, 16, 18C3 UHF)

Door, Control & Lscutcheon Asay
{9212CFP UEF)

Door, Control & Escutcheon Assy
{9212MEA UHF)

Knob, Channel Indicator

(9210, 16, 18, 19CM CB UFrF)
Knob, Channel Indicator
{9212CFP UHF)

Knob, Channel Indicator
(9212MEA UFF)

Knob, Volume {9210, 16, 18, 19-
CM CB UHF)

Kneb, Volume (9212CFP UHF)
Knob, Volume (921ZMEA UHF}
Knob, Fine Tuning

Knob, Brightness

Knob, Behind Controi Door

Rail, Top Retainer
Rail, Bottom Retainer
Glass, Safety
Mask, Plastic
Speaker

Plug, Speaker
Socket, Speaker
Tuner Assy. (Dual)
Fuse, High Voltage
Cap, Tube Top (6CD6G})
Plug, Interlock Assy.
Socket & Corona Ring Assy. (1B3GT)
UHF Indicator

Panel Light Socket Assy

Daal Light Bulb,

Socket, Kinescope Assy.

Trap, lon

Connector, Anode Assy.
Cover, Hi Volt Top & Rear Assy.
41 Mc,

Control, Volume, Brightness

Control, Contrast

Control, Vertical Linearity
Control, Vertical Hold
Control, Horizontal Hold
Control, Tone-Pheono-TV Switch
Control, Height

Control, Elect. Stabilizer
Control, Buzz

Shaft, Control Contrast
Coupling, Contrast Control
Switch, Local Distance
Control, Magnetic Focus

Antenna Loop Assy.
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AI'VIII television CHASSIS TE 363-1
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Service data on Arvin Chassis TE 358-1, TE 359, TE 363-1, TE 364, continued.
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

Alignment for Arvin Chassis TE 358-1, TE 359, TE 363-1, TE 364, continued.
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

CHASSIS 405
Models:

F-217TOMH F-21COMH F-21CDMH
F-21TOBH F-21COBH F-21CDBH

CHASSIS 405-1
Models:

F-21TOMU F-21COMU F-21CDMU
F-21TOBU  F-21COBU F-21CDBU

ROSLEY

CHASSIS 410
Models:

F-17TOMH F-17COMH
F-17TOBH F-17COBH

CHASSIS 410-1
Models:

F-17TOMU F-17COMU
F-17TOBU F-17COBU

A UHF Converter with a continuous tuner that covers the seventy (70) UHF television channels (14

to 83) is included in the 405-1 and 410-1 chassis.

The material on the next eight pages is exact for models listed above.
The sets listed below use chassis which are very similar to the ones co-
vered and, therefore, this material can be used as an aid in servicing

these additional sets. The main differences are in AGC

circuit, tubes

used in sync clipper and amplifier, and type of VHF tuner.
CHASSIS 402 CHASSIS 402-1 CHASSIS 403 CHASSIS 404
Models: Models: Models: Models:
F-17TOLH F-17TOLV F-21TOLH F-21COLH F-21CDLH
F-17TOLBH F-17TOLBU F-21TOLBH F-21COLBH F-21CDLBH
CHASSIS 403-1 CHASSIS 404-1
Models: Models:
F-21TOLU F-21COLU F-21CDLU
s -r- F-21TOLBU F-21COLBU F-21CDLBU
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

CROSLEY (Continued) I. F. ALIGNMENT

All lead connections from the signal generator and wobbulator must be shielded. Keep the exposed ends and ground leads as
short as possible (about one inch). Always locate the ground lead connections as close as possible to their respective "hot"
leads in the television receiver chassis. The wobbulator, signal generator output, and contrast control must be kept low

enough to prevent overloading the television receiver circuits.

1. TO CHECK I. F. ALUGNMENT ON OSCILLOSCOPE.

a. Lift the shield of the Oscillator-Mixer tube V2 suf-
ficiently to clear the socket ground clips. Connect
sweep signal generator "hot' lead to the ungrounded
tube shield and generator ground lead to the tuner
chassis.

b. Connect high side of oscilloscope to high side of con-
trast control, and the low side to chassis.

c. Apply -3.0 volts D. C. bias tol. F. Bias line(see
sketch '"'Variable Bias Control"). Contrast control
should be set in the maXimum counter-clockwise
position.

205 MC 2]|.9MC 27.9|MC. 3I.(|)MC

|

|
| i = 33—
o
[

NOMINAL OVERALL |. F. RESPONSE CURVE
NOTE: Response as Seen by Means of Sweep Generator.

d. With the generator sweep set at zero, connect an
electronic voltmeter between top of detector load
and chassis. Adjust the output of the generator to
obtain a reading of 2 volts D. C. on the meter.

e. Set generator to sweep from 20 me. to 32 mc.

f. Connect marker- generator to sweep generator out-
put leads and adjust to provide markers that appear
in the curve. See nominal response curve.

g. Observe curve and position of markers (see nominal
response curve). Slight deviation in shape from the
nominal response curve is permissible, but if any
great deviation is noted, it will be necessary to re-
align the I. F. Amplifier.

2. ALIGNMENT, I. F. & TUNER ASSEMBLY
(with electronic voltmeter):

a. Connect -3.5 volts D. C. bias supply to I. F. Bias
line.

b. Connect signal generator '"hot' lead through a 1000
mmf. capacitor to TP-1 (wire protruding from tuner
closest to the oscillator mixer tube V2)and the
ground lead to the R. F. tuner case.

c. Connect high side of Electronic Voltmeter to top of
detector load resistor, R116, and low side to chassis;
zero the meter.

d. Set signal generator to 24.4 mc. and adjust top of
T101 for maximum D. C. meter indication on volt-
meter. Adjust the signal generator amplitude to

2 4 make this peak indication 2 volts.D. C., approxi-
mately.

=T

To minus (-) of 4 1/2 v. Battery 4

Set signal generator to 22.9 mc. and adjust top of
L103 for maximum D, C. meter indication, limiting
meter deflection to 2 volts D. C. by adjusting input
of attenuator.

Set the signal generator to 21.9 mc. and adjust bot-
tom of L103 for minimum D. C. meter deflection.
Input should be high enough to permit a definite null
to be observed on meter.

. Repeat steps "e'" and "f",

Set signal generator to 25.5 mc. and adjust top of
L102 for maximum meter deflection, limiting meter
deflection to 2 volts D. C. by adjusting input attenu-
ator.

y
®—I-F Bias Line

and plus (+) of 41/2 V,
Battery

5000 Ohm Control only, Part No, 144260

VARIABLE BIAS CONTROL ASSEMBLY

i. Connect a 100 ohm resistor in series with a 1000

mmf capacitor across L101. With signal generator
at 25.5 mc., adjust converter output, L10 of R.F.
Tuner, for maximum meter deflection, but limit out-
put of generator so this reading does not exceed
2 volts D.C. Remove the 100 ohm resistor and the
1000 mmf., capacitor.

j. Reset signal generator to 27.9 mc. and adjust the

bottom of L101 for minimum D. C. meter deflection.
Signal generator amplitude must be sufficiently high
to produce a definite null.

Set signal generator to 24.4 mc. Connect the 100
ohm resistor and the 1000 mmf. series capacitor
from TP-2 (wire protruding from the tuner through
the insulated eyelet closest to L10) on the R. F.
Tuner to the tuner case and adjust L101 for maxi-
mum D. C. meter indication, adjusting amplitude of
signal generator to make this maximum indication
approximately 2 volts D.C. Remove the 100 ohm re-
sistor and the 1000 mmf capacitor.

. Repeat steps "j'"" and "k".

. Check sensitivity. The input, to obtain 2 volts D. C.

output with zero bias, should not exceed 650 micro-
volts at 24.4 mc. with generator properly terminated
and generator fed into grid of first I. F. Amplifier.

. Remove the signal generator and electronic volt-

meter.

Note: When aligning bottom of L103 and bottom of
L101 the first null obtained when running the core
into the trap winding from the Tinnerman Clip end
of the trap winding is the proper alignment null.




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

CROSLEY Chassis 405, 410, eic. Alignment Continued

SOUND ALIGNMENT

1. Connect crystal controlled 4.5 mc. 400 cycle amp.itude voltmeter. Adjust input to make this peak reading 4
modulated signal, modulated 30% or greater, between volts.

grid of video amplifier and chassis.
4. Adjust input to obtain 12 volts output. Transfer elec-

2. Connect high side of scope through detector probe to tronic voltmeter to junction of R135 and R136 (refer to
the junction of R132 & C121 (picture tube cathode). Schematic Wiring Diagram). Adjust top of T102 for
Connect low side of scope to chassis. Adjust 4.5 mc. zero balance on electronic voltmeter.

trap, L111, for minimum 400 cycle deflection on scope.

. Rech bove.
3. Connect electronic voltmeter to lug 2 of ratio detector, 5 CEEES SIS chp O ERX LR
V107, and adjust 4.5 mc. sound take-off (L115) and bot-
tom of ratio transformer (T102) for peak reading on 6. Remove input signal, scope and electronic voltmeter.

HORIZONTAL HOLD ADJUSTMENT

1. Tune in a local television signal and adjust contrast 6. Adjust Horizontal Hold control for zero reading on the
control for normal picture. meter,

2. Connect electronic voltmeter between TP-3 (green lead) 7. Remove the 0.1 mfd. capacitor from TP-4 and chassis.
and chassis. Do not disturb setting of horizontal hold control.

3. Short TP-5 (red lead) to chassis and adjust electronic 8. Adjust Horizontal Stabilizer coil (L117)for zero reading
voltmeter to zero. on the meter.

4. Remove short from TP-5. Do not change zero on elec-

e vy 9. Remove electronic voltmeter from TP-3.

5. Connect a 0.1 mfd. 600 volt capacitor between TP-4 10. Check horizontal pull-in range. The pull-inrange
(orange lead) and chassis. should be approximately 50° of the control's rotation.

VHF TUNER SCHEMATIC
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION
@ %, mllgj — CROSLEY Chassis 405, 410, etc.

Y

T — .
OSCILLATOR (Continued)
5
T0 “6.0
© A
O 70 70
K P
NOTES.
g | BOTTOM VIEW OF TUBE SOCKETS.
28 2 VOLTAGES MEASURED WITH AN ELEC-
O 70 TRONIC VOLTMETER CONNECTED FROM

SOCKET LUG TO CHASSIS WITH THE
FUNCTION SWITCH IN HF"  POSITION.

3% AC. VOLTAGES.

NC=NO CONNECTION.

4 OSCILLATOR SOCKET VOLTAGE VARIES
WITH FREQUENCY, OTHER VOLTAGES
+10%.

5 LINE VOLTAGES, I17V,60 "UAC.

© 6 MINIMUM CRYSTAL CURRENT FOR PROPER

OPERATION OF THE OSGILLATOR, 300 o.

UHF SOCKET VOLTAGE CHART

TO TO
T0 63v. TO I10)
+250v. AC. 1103 II02

I

n

@)
11 VHF ANT.
U
CAl
a ouTRUT
TO
VHF
TUNER
¢l ERs
RIC 330 STFaz0 3 a0k
T O VHF
ROTATES 1
ONE POLE =
cs ( SHOWN IN UMF POSITION)
-
68
LS 470K =39 4
@QQQQ_‘ 5
8240

T . o
8) e} [ 148 ph
o2 | 22 cRI cla L10
X :[:'0 27uh

cir
[C1500

NOTES.
PLACEMENT OF DIAL DRIVE CORD

Lt K=1000
2.ALL CAPACITANCE VALUES IN MMF AND ALL FRONT

RESISTANCE IN OHMS UNLESS OTHERWISE NOTED.
3. ALL SECTIONS OF SWITCH SWi ARE VIEWED FROM
THE SHAFT END.

PULLEY %
470 <
p

-|||r

SWITCH ARM B CAM MUST BE SET SO THAT
POSITIVE SWITCHING OF ALL POLES WILL
OCGUR IN LAST 7172° ROTATION OF TUNER
SHAFT,

e UHF CONVERTER SCHEMATIC

MAX. CLOCKWISE ROTATION
AGAINST STOP




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

CROSLEY Chassis 405, 410, etc.
(Material continued)

VHF OSCILLATOR ADJUSTMENT:

A turrettype VHF tuner isused on this receiver, and there
is anoscillator adjustment for each channel. When the re-
ceiver is installed, the oscillator should be adjustedfor

NOISE GATE CONTROL: each channel on w_hich a station is operating in the area.
Set the Channel Switch tothe channel that is to be adjusted.
This control makes it possible to obtain improved picture Turn the Fine Tuning control to the center of its range.
stability in the presence of electrical interference (noise). The oscillator trimmer screw isdirectly tothe right of the
When the control is turned completely counter-clockwise, tuner shaft, and is accessible through a hole in the front of
its effect is minimized. Adjust the control by turning it the chassis after the two AVHF tuning knobs have been re-
clockwise until the picture is stable. If the control is ad- moved. Use a non-metalic screw driver and adjust the
justed ona signal of one strength, it may require readjust- oscillator trimmer screw until the proper tuning point is in
ing when a signal of a different strength is received. the center of the fine tuning range.
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

the preceding page.
for printing convenience only and is not
present physically.

CROSLEY Chassis 405, 405-1, 410, 410-1

Part of this circuit diagram is shown on
This division is made

DEFLECTION YOKE AND BRACKET:

The DEFLECTION YOKE BRACKET should be positioned
asfar forward as possible sothat the rubber cushion on the
front of the bracket rests on the flare of the tube.

The DEFLECTION YOKE should be positioned as far for-
ward as possible on the picture tube neck and rotated to the
left or right as required to make the picture parallel with
respect to the top and bottom of window frame,
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

SCHEMATIC WIRING DIAGRAM - CHASSIS 405, 405-1, 410 & 410-]

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the
receiver unless an isolation transformer isused between the power line and the receiver. DO NOT GROUND THE
RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED.
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

CROSLEY, Continued.

CIRCUIT CHANGES
ON CHASSIS 405, 405-1, 410, & 410-1°

The circuit shown in Fig. 1 appears only on those chassis bearing code letter A", The circuit change, as shown in the com-
plete schematic, was made in later production sets (Code B, etc.) to improve the contrast ratio.

Fig. 2 shows two capacitors (.005 mfd) that appear in chassis coded with the letter "A". These capacitors were found un-
necessary and are not used in with later code letters.

The circuits in Fig. 3 & 4 are found only in the chassis coded A and B. The changes to the circuits shown on the complete
schematic were production changes only, not design improvements.

Chassis 405, 405-1, 410, & 410-1 (Code B or later) have a provision for greater heat dissipation in the screen circuit of the
6BQ6. This is accomplished in two ways: (1) Part No. 156911-1 resistor is used for R183, for under test, this resistor
shows more than its rated 2 watt heat dissipation ability. (2) Two resistors are used in place of one and are wired in
parallel; one is a 33,000 ohm, 10%, 1 w. resistor (Part No. 39374-131), and the other is a 15,000 ochm, 10%, 2 w. resistor
(Part No. 39374-215).

NOTE: In early production sets, R125B (Contrast Control) had a resistance of 1500 ohms. To reduce the total resistance,
a shunt was added by wiring a 3300 ohm, 10%, 1/2 w. resistor (Part Number 39374-31) from terminal 1 to terminal 3 of the
control. In later sets, R125B has a resistance of 1000 ohms.

Codes A & B

v iz
6wWe
AyDIO OUTPUT

| SEE NOTE®12

1SEE NOTE"S

LeRCEA L)

Cci143

233k
3

i}

COILS
N J
Codes A & B
i .

1/2 12BHT

VERT QuTPUT
|

vila

e —
* In early production, when a change was made to one of the above chassis, it was made to all of them: similarly, the same
code letter was assigned to all chassis incorporating the same changes.

30




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

gUMONT

ALLEN B. DU MONT LABORATORIES, INC

RA-306, 307 CHASSIS

Service material on these chassis is printed below and through page 36.

For convenience in printing, the circuit diagram is divided and printed
on page 33 and across pages 34-35.

the physical sense in the actual chassis.

This separation is not present in

UNDERCHASSIS VOLTAGE POINTS

by

L2y
\I -5V 143v
50+ , O3} vaer
203y

TERMINAL BOARDS ARE
NUMBERED AS SHOWN BELOW

g O f=F ) =]

o =g 3 B g0 »
.

165t
/i
'=©=' 1ST znn 3no

1850 3°"°
] ”DVA

s °

R29
VERYK,..L

CONYRAST CONTROL
SHAFT

R2928
TONE
i

vioEo
L210 V.IF. it
& zR0 2221 z2 °2 lé?’. 2203 "‘:’J

R204] v
i35 usv un sov, _,,,,
b2rdard o @
J204 n
C202 . 138v mv
© TH T2 Tes Tue

SOUND RATIO
I.E. DET.
¥I08 3oy V203

L208  que

P205
a ®

SGUND
"3V
=t Lo oy

WULL
TEST POINT

Tes T8
PR04 Hou'l’ el
IST SYNC i
Of CLIPPER @PZOG Rz
v203 CoNT mst AUDIO
210y Toe 35V 114 e VIDEO z
O :OV AMP 3.3
s IZIV7

&&&&&

R295
VERTICAL
LINEARITY
203

%xnvA

5201
2= e

3

c294

23v

R290A
VOLUME

8
BRIGHTNESS

NOTE: V2(7 IS USED N RA 308
AND V2i9,v220 IN RA 307

v N\ Tr

T202

Tais s

3

. POW
RECTIFIER
"y T8

[= 203y svacar
oA
2esv
20y
208y 205y
20y 203y
205y
3 (AT “ac
a¢

A

T204

POWER POWER
RECTIFIER RECTIFIER
vaie w17
3v3-01 s

VERT. DEFL.
asov AMP.
vaiz
ate

155‘( VZIO , .))'
X ° 73y AUDIO AMP

-50v nv l7v uv
| o
o L207 g
o8 W my
-
2ND SYNC 3 °' tesv |
L218 CUIBRER e

Az924
AUTOMATIC
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STABILIZER uh Ja v 7
VERT 0S¢, “ )
e v IZAT'I Vlll ™we '
R293% - IIQV |95V Te2% \5
VERTICAL
nee 2 ., Q.m
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

DuMont Chassis RA-306/307, continued

(See page 36 for Alignment Test Points location drawing)

VIDEO [F ALIGNMENT RA-306/307
Place STATION SELECTOR bhetween channels to disable oscillator. Remove the Horizontal Deflec-
tion Amplifier, V214, and Damper, V215. Connect a short length of wire to pin 5 of V102 (see
figure 1). Use the lowest VIVM range for all steps.
Signal Generator Output .
Step Frequency | Connect to| Indicator S -
440 MC Pin 5, P206 Z203 for maximum reading.
1 No vi0z VIVM (Pin 2, V204) Set signal generator output to maintain
ding on lowest range of VIVM.
swep | (1) IVTVM rea
2 42.35 MC | As Above As Above
No VTVM Z202 for maximum reading.
Sweep @ 2VTVM
3 44.85 MC | As Above As Above
No VIVM Z201 f axim ading.
Sweep @ 3VTVM or m um reading
C202 for 41.25 MC ftrap.
4(3:.°5nthfrc As ARbove | Ogillo- Pin 5. V201 Mixer plate coil (L109) and
4 F graph Z204 (top) for 45.75 MC
mr.l&'c through 4XTAL marker. Z204 (bottom) for
deviation XTAL 42.25 MC marker. L210
for 47.25 MC trap.
P206 Junction of
4.5 MC (Pin 2, | Osdillo- R217, R220,
S 400 CPS V204) tl;r'r:::h and C218. L207 for minimum reading.
AM
® | x| [5x7aL
SOUND IF ALIGNMENT
P206
45MC | (P2 | Osclle | piy s, vaog Ll
6 1 MC V204) m:h L208 and Z205 (bottom)
Sweep @ XTAL 6XTAL for waveform.
P205
As Above | o, 410 (Junction of
7 | As Above graph | C241 & C242) 2205 (k;p) for 4.5M
DIRECT waveform.
@ 7OIR
ALTERNATE SOUND IF ALIGNMENT — USING TV SIGNAL
6 ﬁ?’%‘.‘“&fﬁ’?ﬁ VTVM Pin 8. V209 L208 and Z205 (bottom)
best picture. 6VTVM for mdmum reading.
P205 .
(Junction o
7 As Above VIVM | c241 & C242) 2205 (top) for null point.
7VTVM
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Famp mésn
vio2a
172 606 DU MONT

00!
iNPUT |
vIiOola

72 6BK7

OLCiLLATOR
SLUG ADJ,

Part of circuit
diagram shown
on pages 34-35.
Corresponding
points connect
together as is
explained.

6CcB6

R A s
TUNER 89 012 911 HAS_40 MC =
STRIP IN UHF POSITION RED
135y '1 PIO4
0O &l = 3
wel Tl
To point "A" of circuit
on pages 34-35.
VIDEQ DET.
va2i
2ND. VIDEO LF. BRD.u%go LF. 6Ca
. v
a4 Bamc 6CB6 B 686 i foinzesical

€253
1000 Lf

AT V205

POWER
RECTIFIER

T204
5201
o BLK.-YEL.
2 R263
P201 ::c%?’ 138:(‘
600V EQ)
nrv ML caas = 5
= &
BLK.
1201
OIAL LIGHT
o

V219 8 V220 ARE
VSED IN MODEL RA307

Y}

P204
AGC TEST
POINT -7V

R222
IOSO’: AGC AMP TO JUNCTION
vai8 L206,L.207,R291
AT v204

TO C2944
SRS

L

TO 7204
YELLUW

— 30%
~ DUMONITOR
{AGC}

270v

270v 138v
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™ PHONO
—-—t

Allen B. DuMont

(Continued) SOUND IF. AN AN
: V208 2205 | 4.5MC A23%. R252 mej
6AU6 ——== —_—— 225 .
=c236 P205 |
RA-306, 307 TUL T [E e
I " s PQINT.
’ WL okl P S
c23e i s~y ! ) | 1) v
©Z W | §2 s ) 4 w';’czsn
-chss R ittt = ) T 5%’”
I"” R248 -
c237 2v = 1K 20% :v n 5) x o=
Part of this circuit auF Y 'w
diagram is shown cpcase RATIO DET.
on page 33. This s
division is made for = 35v
printing convenience (=

and is not present
physically in the
actual chassis.

C.R.T.
v40)
ITHP4  2IFP4A

3

VIDEO AMP. "k'lé?}\’ 45%};r T0 R244
V204 ;ﬁg’éf; AT v218
\‘:‘200:50 2254 4.5MC B
TEST POINT ot -1 J\;%7
© [
s 1ot
To point "A" of = o & e B
. . +
circuit on page 33. e o i
270v
15 A
JUNCTION !
R211,R296 R297
NEAR v202
WPl c22? S pais 270V
USE OF SYMBOLS 28, S~ A
Solid symbol indicates source of voltage.
Open symbol indicates point to which voltage is =
applied.
Solid bar Indicates an adjustabl \
60 0 60 15KC
60 N
DIAL STRINGING T el |- i [ i 1 Tm ]
-8V P RPN
s s AN / \
UNF PULLEY SHAFT L/ -
AT FULL Cw P°$I16N . Nl:l
y START AT POINT L 2ND SYNC HOR. PHASE
. CLIPPER DETECTOR
\ 0 V206A veo?
| rsu'ﬂ,;‘y 172 12aT7 GALS,
START—""

DIAL STRING USED IN \
RA-307 CHASSIS

138V (50

1
AUTOMATIC

48

PICTURE SYNC CLIPPER WAVEFORMS TAKEN WITH
STABILIZER R292A IN FULL COUNTER CLOCKWISE POSITION
]

20°
LENGTH OF DIAL STRING

[ - =3
[
i
TO JUNCTION
: R211,R296,A297
NEAR viO2

155v
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.‘golo ZNB.MA#DIO

> 8 | %Q
= 9|9
—

TuE SPEARER ASSY. MUST BE
LONNECTED TQ SERVICE Trus CMALSIS

AN 270v
wel c2as R304 * ca92a
:]~ 4 oK T o
—L.600v -k 400V

wWITH V2I2 REMOVED
OSC. DISABLED

T

i

GREEN ]

NOTES

1. All waveforms and voltages were taken under
operating conditions. The receiver was tuned
to an average strength TV signal, the Contrast
control rotated fully clockwise and the Du-
monitor control {agc) was adjusted for -7
volts at P204 the agc test point.

2. Voltages + 20% of those shown are normal.

3. All resistors are 10%. one-hali watt, unless
otherwise indicated.

4. W.W. indicates wire wound resistor.

S. All capacitors are 20%, S00V, unless otherwise

indicated.

6. All capacitors are ceramlic, unless indicated as

follows:

M—mica, P—Paper. t—electrolytic
MP—Molded Paper
7. GI Tuner 89012 901 is used in RA-306 chassis
stamped G. GI Tuner 89012911 and filter
N202 are used with UHF tuner 83013 291 in

RA-307 ch

1. d G. Ch 1,

using

Standard Coil tuner 89 012 971 are stamped S.
8. The Tone Control R292B oand the Phono-TV
Switch S202 were installed in chassis begin-
ning with serial numbers 3069001 and 3072338.

nsov

L

T0 C208
AT va01

La0r
PEPLECTION
YOKE
———— e

MORIZONTAL

cao0l
L TSUL" 1
™~ -’

Al

5%
1800V

Pr4aQ?
PiN VIEW

10 R28%
NEAR V22)

AT J207

TO L2183
AT v218

430v
’Io B00ST

HOR. $:2¢
L]

H.V.
RECTYFIER
velé
183-GT

ELIre
RE =
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Gt ALIGNMENT
TEST POINTS

MIXER PLATE COIL LIO9
ON TOP OF TUNER

0SC.
MIXER R-F AMP.
vioz vio

10}
6J6 6BKT

6XTAL |

6VTVM

SOUND RATI0
LF, DET.

CLIPPER
v208
BEG

2ND SYNC
CLIPPER
v206

IRATT

VERT.0SC.

Figure | i e

TUNER 89012971

USED ALTERNATELY WITH TUNER 89 012901,

MIXER é s 8
e . e L HE
o3 1° : 12 646 ‘ n'ﬁ-u 2 u%
= ; : L §§§ jg g? ‘; :: g
Tios ! o g — =
5 : 598 4 § p:
i Sise = 0 ﬁ [ =
418?'\ ] % e% ]
o, M B 382 433
= L IREAMP ! i comaL [ §, 5 ;g E ,g -a
| | o
B! : el oy
300~ 107 7 = \ |vioz-g g '3 < & B
INPUT : o : ] |veess 1) 2 a.a § . 8 & E
LlO!i E cm VIDEO 1., % o ¢ E sg E
' o clg L I.J?O?' o g o o §
- | % =4 $5°8 S
” - “38 §82%
854, AaET
53§§ - od
e 588
36 Y
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Fmerson Zetvision

TV Tube TV
Model Numbers Chassis Size Tuner
760D, 762D 120191-D 17LP4 470696
760H 120190-D (GLASS-RECT.)
732G, 742E 120185-8 21MP4
470696
767A, 771A, 773A 120192-8 (METAL-RECT.)
771D 120192-D 21YP4 !
(GLASS-RECT.) e _

The service material on the next eight pages is exact for models using
chassis as listed above. This material is also applicable to the following
additional models:

Models 752A, 755A, 784A, use Chassis 120174B, and Models 768A,
T72A, 7T74A, use Chassis 120193B, which are almost identical to Chassis
120185B, with the main differences in the use of individual VHF and UHF
tuners, and placement of 5U4G rectifier tubes.

Models 753D, 761C, use Chassis 120180D, and Models 753F, 785C,
785E, use Chassis 120198D, which are almost identical to Chassis 120191D
described in this manual; the main difference is in type of tuners used.

TUBE TROUBLE ANALYSIS CHART FOR CHASSIS 120185-8, 120190-D, 120191-D and 120192-8, D

SYMPTOM CHECK
Weak or no sound nor video (picture), raster normal V-22, V-23, V-1, V-2, V-3, V-4, *
Weak or no sound video and raster normal
(@) Volume control setting effects strength of sound or hum V=6, V-7, V-8, V=9
(b) Volume control setting does not effect strength of sound or hum V=9, V-10
Weak or no video - Sound and raster normal V=5, V-24

Sound and raster normal. Picture takes more than a couple of minutes
to come to full contrast, starts out silvery. In time picture may always

be negative in appearance V-24

Poor or no horizontal nor vertical sync - sound and video normal

(contrast control makes video darker or lighter) v-11, v-17

Poor or no horizontal nor vertical sync - Video weak or distorted, raster

normal - sound may or may not be normal V-22, V-23, V-1, V-2, V-3, V-4
Poor or no horizontal sync - raster normal and sound normal

(picture locks in vertically) V-1, v-12, v-13, v-17

Poor or no vertical sync - raster normal and sound normal

(picture locks in horizontally) v-11, v-17, v-18

Horizontal line (no vertical sweep) - sound normal V=18, V-19

Insufficient horizontal size, sound and video normal V-14, V-16, V=20, V-21
Insufficient vertical size, or white horizontal bar in picture,

horizontal size OK V=19

No sound, no raster - tubes lit Fuse, V-20, V-21

No sound, no raster - tubes not it Plug connection in wall socket,

ON-OFF switch, line cord.

*Ancther very common fault is a shorted or open circuit antenna connection to set.

By raster we mean the illuminated scanning lines. 3 7
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EMERSON Chassis 120185B, 120190D, 120191D, 120192B, -D, continued
ALIGNMENT STARDARD
SIGNAL GEN.
{SUPPLIES COUPLE IN A MANNER TNAT wiLL
ALIGNMENT TR o) S PROVIDE JUST ENOUGH MARKER
| TO BE DISCERNABLE WITHOUT
a. Equipment Required - A sweep generator, (10 MC. AFFECTING THE OBSERVED RESPOMSE
sweep with center frequency of 44 MC. plus all

necessary R.F. sweep frequencies as listed in R.F. 120N
Table), accurate marker generator, oscilloscope

and V.T.V.M. are required for alignment. The

GROUND TD CHASSIS

marker generator must supply frequencies of 4.5 Auvf:NFhA
MC., 40 to 48 MC. and 50 to 216 MC.. SWEEP GENERATOR "o TERMINALS

WITH 50 OHM
OoUTPUT

b. Alignment Points - The location of all |.F. trans-
formers, Tuned Circuits, and trimmers shown in
Figure 14,

\NOTE. SWEEP GENERATOR
WITH 300 OHWM
OUTPUT CONNECT
DIRECTLY TO ANT.
TERMINALS.

TV R.F. & MIXER ALIGNMENT

Connect 3 volt bias battery to both |.F. and R.F.
AGC. circuits, positive terminal to chassis, nega-
tive terminal to junction of R-19, C-19, C-18.
Add a jumper wire from this junction to junction
of R-10, R-16, C-8 so that the bias battery is also
applied to | .F. AGC.

Figure 10, GENERATOR CONNECTIONS FOR TELEVISION
R.F. CHANNEL ALIGNMENT.

SWEEP & MARKER MARKER GEN
GENERATOR '| OSCILLOSCOPE MISCELLANEOUS TRIMMER TYPE OF ADJUSTMENT
FREQ CONNECTIONS INSTRUCTIONS OR SLUG AND OUTPUT INDICATION
CONNECTIONS RANéE FREQ.
Connect as 209.75 MC. Vert . input of Set Channel Selector to #12 Cc-2 Adjust Trimmers C-2, C-5 and C-6
shown inFig. 10 | Channel| Sound Carrier | scope through R.F. Amp.| to obtain response shown in Fig.11
and adjust #12 10K resistor to NOTE Input IMPORTANT: When odjusting
sweep controls 205,25 MC. test point on K tout of R.F. Mark Trimmer | Lo C-2, C-5 and C-6 it will
for width so 207 MC. | Pix Carrier tuner Fig. 14 eep oufput of K.F. Marker Fimmers ’ an o
. Generator at a level that be noted that the band pass char-
that complete Center Low side to id dobl K Cc-1 L. be broadened b
channel re- Freq. chassis provides a readable marker | | Trap CIECIBIS G L0 | LR 7
be but does not distort the _-7- 9P | sacrificing amplitude . It is unde-
;pljc:::ter:c;); curve that is being observed C-5 sirable to overly broaden the
shown inFig. 11 on the scope. R.F. Plate | -curve as that would result in o
ok Trimmer | loss of sensitivity.
C“b C-1 should normally be set at maxi-
Mixer mum capacity (screw all the way in)
’G“d unless interference is encountered.
Trimmer | (See note below)
The r-f band pass characteristic of the other
13 *215.75 MC. Set Channel Selector to #13 'e'livisio:. Chd[;\.nek :hould now l;e checked
. without disturbing the settings of trimniers
Aldile AN IS, Secliioicliboxs) C-2, C-5and C-6. Adjust the r-f sweep gen-
m *203.75 MC. Set Channel Selector to #11 | erator and marker generator for operation on
201 MC. | **199.25 MC. (See Note Above) the other television channels, observing posi-
10 *197.75 MC. Set Channel Selector to #10 tion of both the sound carrier and picture car-
195 MC. | "#193.25 MC. (See Note Above) rier markers. ,
19 *191.75 MC. Set Channel Selector to #9 [ 1
189 MC. | **187.25 MC. (See Note Above)
4] *185.75 MC. Set Channel Selector to #8
183 MC. | **181:25 MC. (See Note Above) g
Same 17 *179.75 MC. Same Set Channel Selector to #7
as 177 MC. [ **175.25 MC. o (See Note Above) i
Above Above .
16 * 87.75 MC. Set Channel Selector to 16 B @
85 MC. | ** 83.25 MC. (See Note Above) g
5 * 81.75 MC. Set Channel Selector to 15 vort
79 MC. | ** 77.25 MC. (See Note Above) = e e
14 * 71.75 MC, Set Channel Selector to 14 Figure 11-- TUNER RESPONSE CURVE
69 MC. [ ** 67.25 MC. (See Note Above) SHOWING BAND-PASS LIMITS.
t3 * 65.75 MC. Set Channel Selector to #3 The response for all channels should meet with
| 63 MC. | ** 61.25 MC, (See Note Above) the requirements of Fig.11. To do so it may be
= = necessary to compromise by slightly changing
2 * 59.75 MC. Set Channel Selector to #2 the initial channel #12 adjustments of C-2,
57 MC. | ** 55.25 MC. (See Note Above) C-5 and C-6 while switched to channel which
does not conform.

*Sound Carrier Marker
**Picture Carrier Marker

NOTE: C-1 1S AN |.F. TRAP AND CAN BE ADJUSTED IN THE FIELD TO REDUCE ANY INTERFERENCE WHICH
MAY AFFECT CHANNEL #2 FROM A NEARBY TRANSMITTER OPERATING IN THE 40 MC. BAND.
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EMERSON Chassis 120185B, 120190D, 120191D, 120192B, -D, continued

I.F. ALIGNMENT
1) Tune receiver to unused Channel 10 or 12.

2) Connect 3 volt bias battery with neyative terminal to |.F. AGC. (Junction R-10, C-8, R-16) positive
terminal to chassis.

3) Connect D.C. V.T.V.M. to video test point (see location in Fig. 13 and 14).

4) Connect terminated marker generator to floating shield of converter tube V-23 6J6. (Shield raised
slightly so that it does not make contact with chassis). Use unmodulated marker. See Fig. 13.

MARKER
GENERATOR | ADJUST PROCEDURE
45.75 MC.
Unmodulated U
43c2>dMIC red T-3 Peck for maximum response. Adjust output of signal generator so that
Unmodulat maximum response does not produce more than -2V. D.C. on V.T.V.M.
42,0 MC. 1=
Unmodulated
45.0 MC. L-3
Unmodulated T-1 .
41.25 MC, L-2 Adjust trap for minimum response . Increase output from signal generator so that a
Unmodulated true minimum position can be found.

5) Connect vertical input of an oscilloscope instead of V.T.V.M. to video test point with vertical scope
gain set at, or near, maximum. (Horizontal scope sweep set at 400 cycles).

MARKER
GENERATOR | ADJUST PROCEDURE
47.25 MC. L-1 With signal generator set at maximum output, adjust L-1 for minimum vertical re-
400 Cycles sponse on scope .
Amp. Mod,

6) Now that all the |.F. coils and transformers have been set, the overall response can be observed and
adjusted if necessary.

SIGNAL GENERATOR INPUT
FREQUENCY M ROMERS | ADJUST PROCEDURE
CONNECTION
SWEEP MARKER

Connect terminated | Center 45.75 MC.| Scope T-4 If 45.75 MC. doesn't lie from 60 to
sweep and marker frequency connected 70% down adjust T-4 (see fig 12) for
as shown in Fig.13. | 44 MC. to Video tolerances. *

10 MC. Test

Sweep Point

Providing overall curve is within tolerances as shown below, no further adjustments are needed. if band width or
tilt is not as specified, repeat entire alignment procedure. If still out then a slight retouching is permissible .
TRAPS L-1 ond L-2 MUST BE ADJUSTED AS INDICATED ABOVE. DO NOT RE-ADJUST WHILE OBSERV-
ING OVERALL |I.F. RESPONSE CURVE.

*KEEP OUTPUT SIGNAL GENERATOR AS LOW AS POSSIBLE WHEN OBSERVING THE OVERALL 1.F. SHAPE SINCE
TUBE OVERLOAD MIGHT RESULT AND THE RESPONSE WILL APPEAR INCORRECTLY FLAT AND WIDE.

PERMISIBLE TILY
- 20% EITHER waAy

NOTE: It may be impossible to
observe the 47.25 MC. marker
with the average service equip-
ment due to the high attenuation
of trap L-1 (adjacent sound).

41.25MC. 47.25 MC. Angc(':‘%NT

Figure 12. OVERALL |.F. RESPONSE CURVE 39
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120190D,

EMERSON Chassis 120185B, 120191D, 120192B, -D, continued

FLOATING SMIELD

TO
SWEEP
GENERATOR

TRANSFORME R

COMMECT 1N
PLACE OF VT V.M
WHEN NEEDED.

Figure 13. CONNECTIONS FOR [.F. ALIGNMENT.

All instrument leads should be dressed as directed and as short as possible to prevent
interaction between input and output leads. Failure to do this may result in an un-
stable response indication.
NOTE: It is important that the output cable of the sweep and marker generator be properly
terminated in their characteristic impedance which is usually from 50 to 75 ohms.
if this termination has not been built into the end of the cable by the instrument
manufacturer then a resistor of the proper value {(characteristic impedance) should
be connected across the output of each generator cable as shown above.

40

I |1 FRONT OF CHASSIS
‘AZ—AI | |
L0 [ . L-3 45.0MC. TOP OR BOTTOM
IN TUNER | | FINE
CRASSISZ | 4 TUNING L-1 ADJACENT SOUND TRAP
‘ ,—TEST POINT 47.23MC. TOP OR BOTTOM
/ L-2 SOUND CARRIER TRAP
41.25MC. TOP OR BOT TOM
Y VIDEO
TEST
POINT
(o]
d 4.5 MC.
TOP AND
BOTTOM
SECONDARY
ON TOP FOR
= PART NO,
T-1 708018 AND
48.0MC. 7081851
T-2
42,0MC. -
BOT TOM 4‘5"‘2(:
- TRAP
asMc.  TOPO
T-3 5 BOTTOM
TOP AND
43.2 MC. T-5 BOTTOM
C-1 I.LF. TRAP ADJUST- 80TTOM 4.5MC.
MENT TUNED IN FIELD TO TOP OR
REDUCE INTERFERENCE ON BOTTOM
CHANNEL 2 DUE TO NEARBY T-4
TRANSMITTERS BROADCASTING 45.75MC.
IN THE 1.F. RANGE. IF NO BOTTOM
INTERFERENCE 1S PRESENT
TURN SCREW ALL THE WAY IN.

Figure 14 - LOCATION OF ALIGNMENT POINTS (TOP VIEW)
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EMERSON Chassis 120185B, 120190D,

R.F. OSCILLATOR ALIGNMENT (V. H.F.)

120191D, 120192B, -D, continued

1. Connect marker and sweep generator as shown in Figure 10, low side to chassis.
2. Connect scope to video test point (see location Fig.13 and 14).
3. Connect 3 volt bias battery as described under R.F. Alignment
4. Before undertaking oscillator alignment be sure 1.F. circuits are correctly aligned for band pass characteristic and trap
settings .
5. During oscillator alignment, it is necessary to set the fine tuning control so that the tooth on the fine turing cam points
downward
MARKER
SIGNAL | o WEER o MISCELLANEOUS TRIMMER TYPE OF ADJUSTMENT
GENERATOR FREQUENCY INSTRUCTIO NS SLUG AND QUTPUT INDICATION
FREQUENCY
Be sure that fine tuning control has NOTE: Before making the following adjustment,
been properly positioned (tooth on the advance the vertical gain control on the scope in
cam pointing down) order to magnify the sound trap portion of the re-~
NOTE sponse curve.
. o Then, use a non-metallic screwdriver to adjust
C’h‘u;nel E:::;:g fh:: sfeipf :m:i‘ 'chm-ou"g!l sue= channel #12 oscillator slug (accessible thru hole
Center g steps It 1s necessary to: Adjust on front of r-f tuner unit) and shift resporse curve
+209.75 MC.| Fr :"n: 1. Keep output of sweep generator at a Slug so that sound carrier marker is located at the
+4205.25 MC. ;E;Mg level that does not allow the reading | A-12 position indicated below.
: : . on a VTVM to exceed minus 1 volt . .
10 MC. N Now reduce gain control setting of scope to re-
S when connected across video detector A litude and obs
weep load at minimum sweep width store pattem to normal amplitude and observe
: position of picture carrier marker. This marker
2. Keep output of standard signal gen- should appear on the high frequency side of the
erator at a level that provides a characteristic curve. The amplit
readable marker but does not distort ture carrier should be between 60 and 70% down
the curve that is being observed on from peak response.
the scope.
*215.75 MC.| Channel 113 Set Channel Selector to #13 Adjust the r~f sweep generator and marker generator for op-
**211.25 MC.| 213 MC. (See note above) eration on other television chonnels; set marker generator to
. sound carrier frequency . After setting Channel Selector to cor-
"fgg;g :AAE C;g{“;:é'” = %Shunn:: Se;:ﬂ‘;' to 1) responding channel, adjust ascillator slug thru hole on front of
: 1o , ¢ noteabove , ¢-f tuner unit. (A-2 to A-13)
*197.75 MC. annel #10 Set Channel Selector to 10 0 n n .
This permits resporse curve to be shifted so that sound carrier
**193.25 MC.[ 195 MC. (See note above) marker will appear at the position indicated below.
*191.75 MC.| Channel #9 Set Channel Selector to 19
**187.25 MC.| 189 MC. (See note above)
*185.75 MC.| Channel 8 Set Channel Selector to /8
**181.25 MC.| 183 MC. (See note above)
*179.75 MC.| Channel #7 Set Channel Selector to #7
**175.25 MC.| 177 MC. (See note above)
* 87.75 MC.| Channel #6 Set Channel Selector to 6
*+ 83.25 MC. 85 MC. (See note above)
* 81.75 MC.| Channel #5 Set Channel Selector to #5
** 77.25 MC. 79 MC. (See note above)
* 71.75 MC.| Channel 74 Set Channel Selector to 14
** 67.25 MC. 69 MC. (See note above)
* 65.75 MC.| Channel #3 Set Channel Selector to 13 A, (R385 [taclxHa (dE02
61.25MC.| 63 MC. (See note above) NOTE: Make sure that cam on fine tuning control shaft re~
* 59.75 MC.| Channe! #2 Set Channel Selector to #2 mains pr?erly positioned during this step (tooth on the cam
** 55.25 MC. 57 MC. (See note above) pointing downword)
NOTE: If an unsatisfactory overall response is obtained for a particular channel, observe R-F amp. and Mixer
response curve for that channel (as described in R-F Amp. and Mixer Alignment Table). If characteristic curve
does not conform reasonably well within the typical curve shown in Figure11, then do the following things:
1. Check methad of connecting scope, voltmeter and generator leads to eliminate possible distortion of
observed response, or:
2. Attempt to obtain a better compromise for R.F. response on all channels by realigning R-F Amp. and
Mixer circuits, or:
3. Try replacing Antenna, R-F and Oscillator coils for the particular channel.

*Sound Carrier Marker
**Picture Carrier Marker

R.F. OSCILLATOR ALIGNMENT PROCEDURE
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EMERSON Chassis 120185B, 120190D, 120191D, 120192B, -D, continued

SOUND ALIGNMENT

(A) USING 4.5 mc UNMODULATED SIGNAL (B) USING TRANSMITTED TV AIR SIGNAL
GENERATOR
1) Connect antenna and tune to a good on the air
1) Short pin #1 of V-3 to Chassis with short jumper TV station.
wire. 2) Adjust fine tuning control for best picture.
2) Keep output of signal generator low so as to 3) Adjust antenna coupling for moderate signal so
provide a sharp meter indication with adjust- as to provide a sharp meter indication with ad-
ment of transformers. justment of transformers.

4) Meter reading may pulsate due to changes in
signal strength; do not confuse with a peak
adjustment.

crep SIGNAL GENERATOR INPUT mss,;;gﬂ?ﬁ ADJUST PROCEDURE
CONNECTION FREQUENCY
Ma-ker Gen. through Connect D.C. V.T.V.M, T-5 | Peak for maximum voltage. Adjust
.01 MF to Pin 7 of 4.5 MC (negative scale) through Top | output of signal generator to produce
V-4 low side to (Unmodulated) | 10K Resistor to Junction or about a one volt D.C. rise on
chassis. of C-30,-R-35, R-36 - Bottom | meter (1 volt above noise* voltage)
} - or - - or - low side to chassis,
Connect antenna and T-6 | If T.V. signal is used adjust ant.
tune in a good trans- | A good on the Top ond| coupling to receiver to produce
mitted TV. signal air TV, channel Bottom | about the same voltage rise.
(any channel)
Connect V.T.V. M. T-7 | A) Detune Discriminator secondary
through 10K Resistor to Top and T-7 (Top Pt. #7080i8, 708151;
Same Junction of R-44, C-34 Bottom Bottom Pt. #708017) for maxi-
2 |Same as - low side to chassis. (Dis- mum negative meter reading.
as crimi- | B) Adjust primary T=7 for maximum
above. nator) negative meter reading.
ab ove. C) Readjust Discriminator secondary
(towards original setting) for
zero D.C. reading on V.T.V. M.
D) Check Audio, if distorted repeat
steps A - C,

* The noise voltage is measured under no signal conditions (antenna terminals shorted directly at tuner by means of a
short jumper wire; or disconnect 4.5 MC. generator if procedure (A) above is followed. )

4.5 MC VIDEO TRAP ALIGNMENT (L~12)

1. Connect crystal controlled 4.5 mc. signal generator through a .01 mf. condenser to the grid of the video ampli-
fier tube (Pin 1 of V-5, 6CB6) low side to chassis.

2. Set contrast control for maximum contrast (fully clockwise).

3. Connect a V.T.V.M. (D.C. scale) through an R.F. probe to the cathode of the picture tube (Pin 11, yellow lead)
low side to chassis.

4. Adjust the 4.5 mc. trap L-12 for minimum reading on the V.T.V.M.

If a crystal controlled generator is not available the video trap can be adjusted in the field by setting the fine tun-
ing control for maximum 4.5 mc. in picture and adjusting the 4.5 mc. trap (L=12) until this 4.5 mc. beat note is re-
duced. Be sure that video ringing is not introduced from this adjustment since this indicates the trap was aligned at
too low a frequency.

REPAIR OF TUNER

The majority of tuner troubles which are not due to defective tubes can usually be detected by a physicol examino-
tion of the tuner (turret removed), such as burnt resistors, broken parts, bent or dirty contact fingers, cold solder joints,
broken socket pins, etc.

It should always be borne in mind that a burnt resistor is usually the result of o shorted condenser or tube.

The part numbers of items which are not generally commercially available are given on the tuner schematic, When
replacing parts, leads should be kept os short as possible and components replaced in the same positian as the
original parts.
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EMERSON Chassis 1201858,

TELEVISION TUBE
17LP4 - 120190-0
2IMP4-120185-8

V-1l SYNGC
V-2 1 v-20 AMPLIFIER
LV RECT.  LV.NECT 8 SYNC.
SEPARATOR  v-i7
SYNC CLANP,
B NOISE INVERTER
HORIZ DAMPER ‘“’. o3
SYNC. PH,
INVERTE|
CORTROL
POWER
TRANSFOMMER | FUSE T
m womz YERT 0SC
T PHASE
@Y
u%.!.x M
e OSC. P EA
s i
IXEA - (20D
x3 18367-120108-8
ANTENNA
COMNEC TIOM

NOTE: THME RF AMP. TUBE PRESENTLY USEO IS A 6BQT. IN THE FUTURE A 6BQT,6BQGTA ORA 6BZ7 MAY
THESE THREE TUBES ARE INYERCHANGEABLE , BUT DUE TO POSSIBLE VARIATIONS (N
INTERELECTRODE CAPACITIES, SEVERAL TUBES MAY HAVE TO BE TRIED FOR BEST RESULTS.

BE USED.

Figure 15 - TUBE LOCATION DIAGRAM

CHASSIS 120185-8, 120190-D

120190D,

1 INDICATES GAPS BETWEEN PINS | 8 8 {OR 9) OM MINIATURE
KETS. TMIS SHOULD ASSIST YOU [N iNSERTING THESE
TUBES WHERE A SOCXET I8 OBSTRUCTED FROM VIEW.

120191D,

120192B, -D, continued

——

TELEVISION TUBE

17LP4 -120191°'D
2IMP4-120192'8

v-
2 3
ViD | F VIDIF
N PR
(6coe 16C86)
Ry \\_/
Vil o PLIFIER B
VNG AMPL
Lv RECT svm: "SEPARATOR
V7 @
SYNC CLAMP 8
CIPEATE NOISE INVERTER
Lv RECT v-12
1
oz CENTERING M7 PHASE DET
Mﬂ - - B HORIZ SYNC VERTOSC
. ’SV!".S PHASE INVERTER
L V18 4 °
NANSEORMER WV RECT noRz
ouTeUT
H HORTZ 05C VERT
[E} FUSE ION_TRAP 13 ouTRUT
p-3UU Eomz PHASE “HORIZ
-3 * CONTROL
ANTENNA 1X24 - 120191-0 GRIO
COMMECTION 18367-120192-8

#* THE PHASE COIL SIDE OF THE 4 LUG
TERMINAL STRIP ALWAYS HAS TWO WIRES
CONNECTED TO IT. THE OTHER SIDE HAS
ONLY THE ONE CONTROL GRID WIRE.

Figure 16 - TUBE LOCATION DIAGRAM
CHASSIS 120191-D, 120192-B, D

TURRET SWITCH SETTING SELECTS

NOTES -
1o L=3,6-4,L-9, L-iOAND LI}
ARE MOUMTED OM INDIVIDUAL
CMAWNEL STR(PS OM TUARET.
/ - SWITCH POINTS ARE RUMBERED

ANT. INPUT

S e
> 180K
>

// 1N THE ORDER OF THEIN RESPECTIVE
LOCATION FROM TME EAR £ND
L) " aue. Se0t 3 i OF THE TumER,
100K 172 v-22 C-3 e -
AAA -0 o 0.5-3 4 H 3 ALL RESISTANCE VALUES ARE
6BQ7 . 10 OMMS ANO CAPACITANCE WALUES
= |
A o L-9 ARE 1M MMF UNLESS OTHERWISE
R-8 - INDICATED
470 7 1 !
—AAA ]

i BOME TUMERS
THIE LEAD OF C-21
COMMECTED TO PINE
oF sJs.

GLMMICK

AGe O——2R6EN 4
::l-l <
4100 <
+225V.0 BLue T <
+150V. O——"0E0
L-8
6.3V, O——Buack = 41k
G-Il TO C-18 PT MOS. 360407 /

TEST POINT

:l-ll
S 15K

AAA

A2—A13
c-19

1000
960138

TUNER PART NO. 470696

MECHANICAL PARTS CAN BE ORDERED BY NAMING
PARTS FUNCTION AND NOTING THE TUNER

PT. NO.

Figure 17 — SCHEMATIC DIAGRAM OF TURRET TYPE TUNER USED ON CHASSIS 120185-B, 120190-D, 120191-D AND 120192-B, D
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

FEmerson Tetwsion

Model Numbers ChoTsvsis E:’gb: TuT;w!r
T41F, 757D 120182-D (cusé"-'P:ECT.) VHF - 870696
781A, 7818 120196-8 (nznf"-w::cr.)

784E 120197-8 (n:nf.l!m;:cr. )
78486 120197-0 (GLAS%lIPF‘?ECT-’ an:‘ - :;g;%g
785K 120195-0 (cLAsé"-'P;:cT. )

For circuit diagram see the next page, over. Alignment procedure for these
sets is the same as for earlier sets covered in the 1953 Television Manual,
and you are referred to pages 50 to 54 of this volume (TV-7) for alignment

information.
BRIEF CIRCUIT DESCRIPTION

The above chassis incorporate a 40 mc I, F. intercarrier system. The 4.5 mc intercarrier sound signal which is
developed in the video detector is fed back to the grid of V-2 where it is amplified along with the regular, video #nd
audio I, F. signals are then fed to the sound limiter (V-6). This system is known as '"'sound reflex' and is ac-
complished by incorporating two resonant circuits in the plate and two resonant circuits in the grid of V-2, One

set of plate and grid circuits resonates at the 40 mc video I.F. frequencies and the other set at the intercarrier
sound frequency (4.5 mc). C-7 resonates with the secondary of T-5 to form the 4.5 mc grid resonant circuit of V-2,

To operate the R, F. amplifier at maximum gain at low signal levels delayed A.G. C. is applied to the tuner.

The output of the video amplifier (V-5, 6CB6) not only drives the cathode of the picture tube but also feeds the
composite video signal to the grid circuit of the sync separator tube (1/2 V-8, 12AX7). Since the polarity of the
video signal is such that the sync tips drivefthe grid of V-5 in a negative direction strong noise pulses of greater
amplitude than the sync will drive the grid to cutoff and will, therefore, be clipped in the plate circuit of this tube.
This effect greatly improves sync stability in electrically noisy weak signal areas.

ALIGNMENT OF MIRACLE PICTURE LOCK
(Horizontal Oscillator and A,F.C.)

This can be accomplished without removing chassis from cabinet.

1- Tune set to a channel known to be good.

2- Short phasing coil by using a clip lead across phasing coil terminal strip located on top of chassis next to
horizontal oscillator tube.

3. Rotate horizontal hold control fully clockwise.

4. Starting with horizontal frequency slug all the way out, rotate in until picture just locks into sync. (Turn slug
in 1/2 turn more).

5- Adjust horizontal size if necessary; if picture falls out of sync. repeat Step 4.

6- Adjust centering so that right hand edge of picture is visible while facing front of set (see Figure #1).

7- Decrease contrast and turn up brightness while viewing a good picture so that the horizontal blanking porch is
visible (see Figure #1) on right hand side of picture.

8- Remove the short across the phasing coil, If the picture falls out of horizontal sync. adjust the phasing coil
to re-sync. the picture and then carefully continue to adjust the phasing coil so that the start of the horizontal
sync. pulse is just visible at the end of the front blanking porch. (see Figure #2). It should be noticed that the
sync. pulse is darker than the front blanking porch but not quite as dark as the unlit portion of the picture tube.

€ND OF PICTURE 2
DETAIL e

END OF PICTURE
DETAIL

END OF SCAN BLANKING FRONT
UNLIT TUBE
SYNC. PULSE JUST
STARTS TO SHOW

BLANKING FRONT
PORCH

SYNC. PULSE UNLIT TuBsE

FIGURE 1 FIGURE 2 45




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

8-281021 ON SISSYHO

s R R e

;| T oemeRL LRSI D o
i t =
. vy " IR I O
Py i b oy w] o] 37
= — (34300} @
el 4 LN =21 °
e wore  ang S0 1 &
...u.—. "y e
= t— wasim® va0ruaLN
i als vaomw i ami 110010 0 * 100
o | 4700 3 170MINGI IWATVGA N
.-x SMOILIBNNGD 1O%M10 “ o83 HILIMS $4G W
F AT _anvai o_.>u\;, 2 ouv 6100 [0
om i o e M YA TR TETTY 26 s8vH e apen

0-981021 $158VIO w0 e

WY TOVI0oR Woiw

2 a1 15008

4
wo L
2T
»oe
st
PR
pll (]
AOIT + —d 7

“HISIND 0-481031 W B-i803¢ [
| e-smotia-iewos cxmncows ¢
S e s
1 nu v 080 Twon v | I
> | Sy g M i
_Fadu. =A%/
oLy T I
Svinozivon

ANYEL 1-AZN
M0 YowiN00

Aosie o
osat
0
Aoize
W
Astze I
o8
$?
Anvie

Q-S6T0LT - SISSYND

A98L - 1300W
a-L6T0ZT - SISSVHD

oN8L - 1300M
@-L6TOZT - SISSVYHY

INBL - 1300M
9-961702T - SISSVKD
9184 ‘vI8L - $TI0O0N
q-29T0ZT - SISSYND
al8L ‘IRl - $7300M

aeng
41-A IRy

& AGIT+ ADT

0764 008 "5t

¥d12) - Q-281021
12-A
3|NL 38NL0Id

101} 8961021
¥/ a-26102!
Y/ 8-.61021
¥/ asslozl
W/ a-28102I

ﬂ i
s S8

¥IXIN
W80 'S SL-A

_.4 tu’t(hg.. 0l-A
— o
1% 143

[

T-8) 9261 '0-56te 212010 ON Luw

4-961°0-381+ 9690.9 ON Luwd

MINNL AL
dHA

NOLIAS JA-4WA VINNL &0

0161031 OW

481031 '0-981021 ErsvMY W
A7EN ¥31W4 SEYY Hes ONY

4°A 9-A
w0LvRINWIEIO waum
‘onnos noe

Lamwosere
e et

di0D HAVUOONOHd ANV OIaV¥ NOS3¥IW3

-7~/

UGl D ANV D (MALY-3 ONY {MN)Y- ¥ SITMENDL
30 woles S Sa1-OVD) i 13nwmsd

DNAIIN B VD TIGBLID WO 6 VEMDLWY W-SWHE 43 DNNOO8 -1

IR

veiv ¢ Saseva
WY 500GV LAY A Gy g KivWRES A S

O (4A] Y-V AVPMRNE, Bui 01 WI-¥DY AWV A1 ONY (e}
¥ STOMANDL Bi 05 ¢ SNY € ELIUVE 09951 Jus LSMAWEO MMiSTIBE
A oun U108 WAs EIOA §1 W-OVDD VUELIEY IO WO M 4

(3 e 1 geny




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

GENERAL @3 ELECTRIC

This material is exact for Models 21T7 and 21T8.

TELEVISION RECEIVERS
MODELS 2177 & 2118

Models 21C225 to 21C333,

21T20, and 21T21, are similar, but waveform voltages may differ somewhat.

TROUBLE SHOOTING

In many cases a circuit difficulty may be localized by observing the picture or test pattern and by noting the presence or absence of
sound. In general, the tubes in defective circuits should be checked first since this check does not take much time and the probability of
failure is higher in tubes than in components. When substituting tubes in r-f or video i-f circuits, the original tube should be replaced in

the socket if it is found to be satisfactory.

General Service Information
1. CRITICAL. LEAD DRESS

To prevent the effects of undesired 4.5 mc harmonic radiation,
it is essential that all audio and video i-f components be replaced
in exactly the same position they occupied when they were wired
in at the factory. All r-f, video and sync carrying leads should be
made as short as possible. Check lead dress of picture tube anode
lead to prevent high-voltage arc-over.

2. NOISE INVERTER CHECK

A simple oscillographic check may be performed which will
display the operation of the noise inverter. The procedure is
based upon noise pulse inversion in the absence of signal.

1. Turn on receiver. Set channel selector switch to an un-
occupied channel.

2. Connect oscilloscope to Junction of C303 and C304,

3. Bias off the noise inverter (V115B) by connecting a 100,000-
ohm resistor between its pin No. 3 and +250 volts.

4. Supply a moderate-amplitude noise signal to the antenna
input terminals. A suitable noise source would be an electric
shaver or similar “spark’ type noise generator.

5. Observe positive polarity of noise pulses on oscilloscope.
Removal of the temporarily added 100,000-ohm resistor should
cause the noise signal to reverse itself and hence become negative
in polarity.

3. KEYER TUBE CHECK

The proper operation of the AGC Keyer tube V108B may be
checked by shorting pins 2 and 7 and observing the AGC voltage.
This voltage should reach a value of 40 volts as measured at the
AGC terminal of the R-F Tuner (see Fig. 19).

SYMPTOM

CHECK FOR

DEFECTS OF THE SYNC SECTION

A. Weak or no horizontal sync; vertical 1. Sync amplitude at input to discriminator tube, V119A
sync, picture and sound satisfactory 2. Bias and plate voltage on control tube, V119B
3. Sine-wave oscillator components, L351, C361, C357, R358 and R359
4. Leaky or shorted capacitors, C354 and C355
5. Waveform feedback components, C364, R365, R366 and C365
B. Weak or no composite sync, otherwise 1. Defective coupling capacitor C303 or C304 to clipper tube
picture and sound normal 2. Incorrect value of plate resistor, R312 of clipper tube, V116A
3. Insufficient amplitude of composite signal applied to sync amplifier from video
detector; check video detector circuit
C. No vertical sync, horizontal sync satis- 1. Sync pulse at input of vert. oscillator, check integrator plate P301
factory 2. Vert. oscillator frequency, if far off from 60 cps, check vert. oscillator components

such as C311 and R317
3. Leakage in feedback capacitor, C315

D. Picture displaced to left, right edge 1. Open or low value of capacitor, C304

wavy

—

E. Horizontal sync out, bright bar or bars

Shorted, open or leaky capacitor, C360

in picture 2. Improper value resistor, R361

F. *Gear Tooth’ effect

—

Open or low value capacity of C356
2. Open or high resistance of R357

DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT

A. Poor vertical linearity, inadequate
height

PR

Low emission of sweep output tube, V118
«Improper grid input *‘drive” voltage at V118
Defective sweep output transformer T301
Low B+ voltage to sweep output tube V118
Low value of cathode capacitor, C402C

B. Inadequate picture height

HwWe -

bl

Rise in resistance value of vert. oscillator plate resistor, R319 or R374

Leakage in capacitor C312

Incorrect value of plate, or grid voltages on output tube, V118

Low value capacitor in cathode of vert. output tube, C402C (This usually results
in poor linearity)

Weak vertica! deflection tube, V117 or V118

C. No vertical deflection

FPPE

Open vertical deflection coils, D301
Defective sweep output transformer, T301
Shorted capacitor C312, C314

Poor contacts in yoke plug

Continued on
pages 48 to 52.
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GENERAL ELECTRIC Models 21T7 & 21T8

OUTPUT CIR(éUITS
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L S L
\ ’
N ’
~ R214
a2 470K
+240v
|
_ VIO

VIO3B
172 12AT7 6 cns
CONV  ,*
N 7 -= ,
' ¢ -- I m:TI05 !
\‘ u,
ool TH8
1 cro -
TEST
' FOMNT | 800 £ I
RI4™ I
TermMaL eokap K A
tp
AGC o o h
—--% —_ 4!
ol!
FiL 140V =1,
240V 1
I
h
i1 TEST
i PﬁINT
1l vio4
cs L cis3 L 6AU6
75 22 : : 1STVIDEQ I-F
1
LI5Z LIS3 D
mcnsn w xzs" -
Tyt 1
TEST ~
POINT o
RI78
x 150
@ 800 Rise
TEST
PomT 2.2K
n @
+260V SO0V
VII3g $
74 678
26C 83°6f |
DELAY R332 KEYE]
DtODE
R308 S5V | 330K
3IMES 2 /nsss |R30e
’33a 6 270k | 33k
100K ~,
N R336|
€305 L ]
ots L 4 180K
MF T
c9
d oM

vI58
2 12877
NOISE

EEY

+260V

/ums-

VII6A

BY 12 1z28m7
VERT, 0SC.

70V INVERTER C303 C304

1,2 12aX7
LIPPER RSIO

cso7 LM
A|0033T!R}3 R34 RIS

\

-t

HETR A AL GER s
s20g 08k | ciom M-

LW s l R316

| 7K

L ow

*

R320
4MEG

R318
175K

R321  R323
iZMG 390

+

+
UNF FIL

ROt
470 C403A 280V l
.
W 'I.‘ow HEAD END
» +I50V VIISA
750 lca 172 12AU7 VI20A

140! oM ¢ ORZ. PHASE.OET /2 Rau?

LSHE Aoy css = R3S €360 HORZ 352 css
[+_L.ca01a P | 1vEG ) iy it
_‘N:‘,(%‘: mn* HEAD END IR384 § C3! 0 ‘:::'

= = a eex% 180T
—~c4oua
| some ™ H RV 100§
VI%S /_ ooy IMEGS
6
RECTIFIER & R353
50 | 3ok
|
vI24 R35I R356
5046 560K 220K
RECTIFIER k R36S R366
6800 6800
c364
470

Fig. 31.

NOTE: ST} VAL N OHMS
O Pl TANEE WL UFS W M0

UNLESS QTHERWISE NOTED.

Schematic Diagram with

Waves




| MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

52
vit4 '
SVEGT
0 QUTPUT

NOTE: 510C swowN 1n (wamnE e BOS(Tiow

#* SCOPE SYNCED AT 1/2 VERT FREQUENCY

W SCOPE SYNCED AT 1#2 MORIZ FREQUENCY

+ OfSCONNECT INTEGRATOR OUTPUT TQ VII7A
SO THAT VERT OSCILLATOR DOES NOT
INFLUENCE PULSE

, Li07
RS Sy
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC 10y B3 5 FL~ AsC
RECEIVER ALIGNMENT (Cont'd) 8=
AUDIO I-F ALIGNMENT Fig. 19. R-F Tuner Terminal Board

NOTES:

1. Tune in a television signal. This will provide a 4.5 mc sig-
nal source for audio alignment. Keep the Volume control turned R-F \
down unless the speaker is connected. LT 1A

2. Figure 21 shows a simple resistor network nceded for the
alignment of T202 secondary. These two 100K resistors should
be chosen as accurately as possible, for equal resistance. Be sure
to remove these resistors after completing the alignment. Align
as follows: QR‘Q{SLJOR METER

DEFLLECTION 20,000
OHMS/VOLT

LIO6 T100 v TI08
-

APPROX.
10-15VOLTS

¥103
CONVY 05C.

TUNING —— _lv\/\/\’\1
CONTROL )
N €210 |
o — IOMF *

50V, |
CHANNEL
SWITCH -t AALN

TEMPORARY ADDED
BALANCED 100K
RESISTORS FOR T20R
_TOP-CORE ALIGNMENT
HAND-PICK" RESISTORS
WITHIN 5% OF EACH

x J ] ) OTHER.
cida 106 ci08 .OIMF 22K ADJUST FOR ZERO
CHANNEL 13 CHANNEL (3 TEST CHANNEL 3 c212 can L YOLTS y\

IST R-F PLATE 2ND R—F GRID | POINTT |2 ND R=F PLATE .004 .001 U Ki12.4 31

STEP | STEP 2 STEP | MF | TEST PolNT
= M = Y METER

M T
Fig. 2. Audio I-F Meter Connaections 22&088 nggls\4ORLANGE

AUDIO I-F ALIGNMENT CHART

Fig. 18. R-F Tuner Adjusiment, Top View

STEP CONNECT VIVM OR
20,000 OHMS/VOLTMETER

ADJUST METER REMARKS

INDICATION

1 To test point VI and chassis. | L157 and T201 (top and bottom
cores). Voltage to be read is negative

with respect to chassis.

Adjust for maximum
deflection.

2 V113A, pin 2 and chassis. T202 primary (bottom core).

Repeat steps 1, 2 and 3 to assure
proper final adjustment.

Adjust for zero volts
d-c output.

3 Test Point VII and center of | T202 secondary (top core).
two 100K resistors. See Fig.
21.

L106 TRAP ADJUSTMENT

ALIGNMENT OF L106 I-F TRAP 2. Use an accurate marker generator to furnish a signal of the

The trap, L106 (Fig. 18) is incorporated in the r-f tuner to
remove or attenuate any interfering frequency in the i-f range.
The trap should be aligned by tuning for minimum i-f channel
interference pattern on the screen. If the interference is inter-
mittent and the interfering frequency is known, L106 may also
be aligned by the use of a calibrated signal generator.

NOTES:

1. Connect 3 volts bias from the AGC line on the r-f tuner
(see Fig. 19) to chassis with the positive terminal of the battery
connected to chassis.

same frequency as the interfering frequency and a sweep gen-
erator with its center frequency set approximately at the inter-
ference frequency. Connect the scope to view the response curve
at the output of the video detector.

3. Use the GE-ST-8A balanced adapter and a 3-foot piece
of 300-ohm transmission line to couple the r-f sweep to the
antenna terminals of the receiver.

4. Be sure not to tune the trap so that it will attenuate
channel No. 2.

L106 ALIGNMENT CHART

Marker Sweep Frequencies Observe Response Channel Switch Adjust
Frequency and Input Point Curve at Setting )
Interference frequency | 40 to 50 mc to antenna Test Point IV 2 Core of L106 for minimum
s o terminals . amplitude of curve at marker




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

RECEIVER ALIGNMENT (Cont'd)

ST-5A OUTPUT TO VERT.
MARKER OFjCOPE

GEN.

ST-4A
SWEEP ST-2A

GEN. SCOPE

f!’ o‘? oo g

[0d
Cud

]

HOR. SWEEP VOLTAGE

TO SGOPEE

UNSHIEL PAIR
RESPONSE oED

FROM RECEIVER
ATTENUATOR

IF
SWEEP QUTPUT FILTER

TO MARKER

Fig. 15. |-F Sweep Equipment Connection Diagram

VIDEO I-F ALIGNMENT

Introduction:

The following alignment data is divided into two separate
procedures. Because of the extremely high adjacent channel trap
attenuation, the conventional method of sweep observation of
these traps becomes difficult.

The second portion of this procedure involves the shaping of
the i-f response curve in the conventional manner by the applica-
tion of a sweep generator signal. During this procedure, observe
the usual precautions regarding warm-up time, equipment cable
lead dress and generator output cable termination, see Fig. 15.

TRAP ALIGNMENT
In many cases, the technician will have a suitable AM signal
generator available. It should cover the range of 37 to 48 mega-
cycles at fundamental frequency, with available internal 400-
cycle modulation. When this type of signal is used, the traps
should be adjusted for minimum 400-cycle signal as observed
on the oscilloscope.

Owners of General Electric sweep alignment equipment may
obtain the required amplitude-modulated carrier frequencies by
a simple manipulation of the equipment controls as noted below.

Those technicians who do not have either of the above equip-
ment available are advised to omit the trap alignment procedure.
With the exception of the video amplifier 4.5 me trap L160, the
traps will not become seriously mis-aligned due to tube changes.
The above-mentioned 4.5 mc trap may be sweep-aligned, if
desired, in which case a 4.5 mc sweep signal should be used in
step 2, of trap alignment chart.

Obtaining AM Output from G-E Sweep Equipment

The General Electric ST-4A Sweep Generator will provide 60-
cycle square-wave amplitude-modulated signal. To obtain this
signal proceed as follows:

o1c_comv

Ial
&

e aaro perecton
s 00t Tom1 LR~
°

0 v °"i secans
; o
-

“
& 2 oe

. .9

"" '”"“'l.. H wanon Loy

¥ =
O

anvggorr 3
9 cuenen s
e apy. MR BLMEMC
ROt o e

& E, ©n
AR By .
B O m Lk
" wony el
v vioto A @
| ()&
¥ =
iy = g ae

el J Tt commecTion

Fig. 22. Tube and Trimmer Locations

1. Turn the sweep generator sweep width control fully counter-
clockwise. This will provide a steady (zero sweep) carrier.

2, Turn the sweep generator blanking switch “on.” This will
square-wave-modulate the carrier at a 60-cycle rate.

3. The next step is to calibrate the frequency of this AM
carrier.

a. Turn the marker generator “on’ and set the dial to the
desired frequency (4.5 me, 38.0 mc, 41.25 mc or 47.25 mc).

b. Slowly tune the sweep generator through the desired
frequency. As the desired frequency is approached, a strong beat
signal will be observed on the oscilloscope. At exact resonance,
a zero beat condition will be noticed, on each side of which will
appear a beat pattern. Minor sweep generator back-and-forth
frequency drift may be noted. However, this drift is insignificant
and may be disregarded.

c. Turn off the marker output.

4. Apply this AM signal according to the instructions in the
chart on page 52.

5. The signal observed on the oscilloscope appears as two
parallel lines. When the traps are properly tuned the distance
between thesc lines will be at a minimum. NOTE: It may be
necessary to use full output of the sweep generator and near
maximum oscilloscope gain to observe proper trap tuning.

ALIGNMENT NOTES:

1. Remove V121 plate cap. Temporarily connect a 2500-chm,
25-watt resistor from B+ 260 V to Chassis.

2. Remove tube V115 from its socket.

3. Turn the Volume control to minimum and the Picture
Contrast control to maximum. Turn the Brightness control fully
counterclockwise.

4. Set Channel Selector to
channel 11 position. Set the Fine
Tuning control to its maximum
counterclockwise position. VvIO9

5. Connect oscilloscope to test 5
point V (picture tube grid). 7

6. Allow receiver and test
equipment to warm up for 15
minutes. Refer to Fig. 22 for
alignment adjustments location.

300 MmMF INGa
TO TEST,
PONT ¥

88K 100K

10 VERTICAL
INPUT OF SCOPE
TO CHASSIS

oF
RECEIVER

Fig. 23. Detector Network

TEST TEST
P

TESTY

NOTE:REFER TO SCHEMATIC OIAGRAM FOR
LDCATI?'I OF TEST & PINPOINTS IV

Fig. 27. Test Point Diagram s '




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

TRAP ALIGNMENT CHART

RECEIVER ALIGNMENT (Cont'd)

STEP AM—GENERATOR AM—GENERATOR ADJUST FOR REMARKS
INPUT POINT FREQUENCY MINIMUM OUTPUT
41.25 mc L151
Through .001 mf capacitor to junc- 47.25 mc L153
1 tion of R166 and L154; connect May require maximum oscilloscope ver-
generator cable shield to receiver tical gain.
chassis (see figure below)
38.0 mc L152
Connect detector network between oscil-
2 Test Point IV (Diode Load) (see 4.5 me L160 loscope input and receiver test point V
figure below) as shown in Fig. 23. Remove V107 dur-
ing this step.

Trap Alignment
Step 1

Trap Alignment
Step 2

VADEO
DET. ASS'Y
5

GENERAL:—

Now that the traps have been
set at their proper frequencies
the i-f curve may be shaped.

NOTES:—

1. Turn Picture Contrast con-
trol to minimum.

2. Connect oscilloscope to test
point III (junction of R164 and

R165).

3. Apply a negative 4}5-volt
battery bias voltage to test point

I-F SYSTEM SWEEP ALIGNMENT

VIII. Connect positive lead of
battery to chassis.

4. Calibrate the vertical gain
of the oscilloscope to provide a
2-inch deflection with applied
signal, 13{ volts peak-to-peak.

S. Note that the following procedure uses 45.0 mc as the 1009,
reference point. Maintain the sweep generator output so that
the baseline-t0-45.0 mc marker amplitude equals 2 inches. Align
as indicated in the alignment chart below.

I-FF ALIGNMENT CHART

STEP

CONNECT SWEEP
GENERATOR

ADJUST

DESIRED RESPONSE

REMARKS

Into Test Point II and
chassis through .001 mf ca-
pacitor. Center sweep fre-
quency approx. 44.0 mc.
Sweep width approx. 10 me.

T151 for proper 42.0 mec
response.
T153 for proper 45.75 mc
response.

T152 & L167 for zero ‘‘tilt"
and maximum gain without
*saddle-back.”

4125 MC
I

42MCR 40N

42.5MC 4 85%

S5% 4 45.75MC

Make indicated adjustments to
obtain maximum gain con-
sistent with proper curve. Cor-
ners of curve peak must show
slight rounding. Peak of curve
may extend 10 %, (max.) beyond

45MC-100% 45.0 mc markcr.

Into Test Point I and chassis
through .001 mf capacitor.
Center sweep frequency
approx. 44.0 mc¢. Sweep width
approx. 10 mc.

L154 and T105 (R-F Tuner)
for maximum gain and proper
marker position.

41.23MC
4

42 MC §35%

42.5MC §80%

45% F45.758C

Obtain maximum gain and
proper marker positions. Peak
of curve should extend 15%,
beyond 45.0 mc marker, with
slight rounding.

45MC-100%

Into R-F Tuner input
through balanced adapter
and 300-ohm pad and line.
Sweep channels 2-13. Sweep
width approx. 10 mec.

C108 (R-F Tuner)

Align for zero “tilt” on ch. 10. Check chs. 7--13 and make
further compromise adjustment so that each channel will
have no more than =20% *“tilt”” with the Fine Tuning ad-
justed to provide the proper sound and picture i-f markers.

L124 & L127 (R-F Tuner)

Align for zero "tilt” on channels 3 and 5. Check chs. 2-6 and
make further compromise adjustment, so that each channel
will have no more than =20% *tilt” with the Fine Tuning
adjusted to provide the proper sound and picture i-f markers.
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hallicrafters

A1400D B1400D C1400D D1400D
21" 21” 24" or 27” 24" or 27"’
UHF/ VHF VHF UHF/VHF VHF

CHASSIS IDENTIFICATION

’I“hg first two digits of the model number indicates the picture tube size while the last letter indicates the cabinet
finish. A mahogany cabinet has an M suffix while a blonde cabinet has a B suffix.

CHASSIS NO. MOCDELS CHASSIS MAY BE USED IN
A1400D 21K201B, 21K211M, 21K221B, 21K231M
B1400D 21K200B, 21K210M, 21K220B, 21K230M
C1400D 24K241M, 24K241B, 27K251M, 27K251B
D1400D 24K240M, 24K240B, 27K250M, 27K250B

The circuit of B1400D chassis is printed on pages 54-55. Chassis A1400D
also uses a 21" picture tube and is practically the same as the B1400D except
that provisions are included for UHF reception. Chassis C1400D and D1400D
use either 24" or 27" picture tubes and are very similar to 21' chassis. The
I.LF'. chassis are practically identical and the circuit differences will be found
in the deflection circuits where circuit changes were required in order to obtain
higher deflection voltages for the 24 and 27-inch picture tubes and also a higher
second anode voltage. The alignment information applies to all 1400D chassis.
This service material is continued through page 58.

POWER SUPPLY & I. F. CHASSIS - The Hallicrafters 1400D series television chassis are composed of two
basic chassis which are bolted together by means of a single bracket in the rear and the dial support bracket in the
front. One chassis contains the VHF tuner, the UHF tuner and cascode i-f amplifier if the chassis has UHF provisions,
all four i-f stages and the video detector, sound i-f amplifiers, ratio detector and two audio stages, AGC tube, video
amplifier, and sync clipper stage. This chassis will be referred to in this service manual as the I.F. CHASSIS.

The other chassis contains two rectifiers in a transformer type power supply for both chassis. Two 5U4G tubes are
used in a full wave rectifier circuit. This chassis also contains an additional stage of sync clipping, the vertical oscil-
lator and output stages, horizontal AFC tube, horizontal oscillator and output stages, damper tube, and high voltage
rectifier. This chassis will be referred to in this service manual as the POWER SUPPLY CHASSIS.

The two chassis are connected together electrically by a nine pin plug and socket, a three pin plug and socket, and a
single shielded plug and socket. The nine pin plug and socket is used primarily for supplying the I.F. CHASSIS with
150, 270, heater and bootstrap voltages. One pin is used for feeding the brightness and the retrace blanking voltages
to the grid of the picture tube and one is used for feeding the sync signal from the sync clipper stage in the i-f chassis
to the sync clipper stage in the power supply chassis. The three pin plug and socket is used for feeding the output
from the ratio detector to the volume control, which is mounted in the power supply chassis, and then back to the audio
amplifier stages in the i-f chassis. The single shielded plug is used to feed the pulse from the horizontal output trans-

former to the plate circuit of the AGC tube.
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HALLICRAFTERS 1400 Series

NOTES

L. CAPACITOR VALUES ARE IN MMF AND HAVE 3500V RATING
UNLESS OTHERWISE SPECIFIED.

2. RESISTOR VALUES ARE IN OHMS AND HAVE /2 WATT
RATING UNLESS OTHERWISE SPECIFIED.

3. 273 VOLT 8¢ LEADS SHOWN IN HEAVY SOLID LINES.

4. 130 vOLT

S. DO NOT MEASURE VOLTAGE ON PLATE OF v3i7.

B¢ LEADS SHOWN IN HEAVY BROKEN LINES. B_—WB

PEAK

VOLTAGES PRESENT MAY OAMAGE TEST EQUIPMENT.

VHF

21" CHASSIS

B1400D
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HALLICRAFTERS 1400 Series, continued
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MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION
HALLICRAFTERS 1400 Series, continued
HORIZONTAL OSCILLATOR ADJUSTMENT

1. Turn the channel selector to the strongest station that can be received and tune it for the best possible picture.
2. Connect the d.c. test probe of a zero center scale vacuum tube voltmeter to test point @(V-3 15 pin 1).
3. Set the horizontal hold control (R-334) in the center of the range over which it may be rotated.

4. Adjust the horizontal oscillator coil (L.-302) adjustment screw until the picture is in sync and a zero d.c. voltage is
indicated by the vacuum tube voltmeter.

CHANNEL VHF FINE TUNING BRIGHTNESS OFF-ON
SELECTOR 1 UHF TUNING VOLUME
]
- - PIX GONTRAST ‘xgg i
= s GUARD ==
AGC\,  TONE Loz, HEIGHT  VERT, o
a ﬂ | | Howf i R v~
6J6 SCOPE
"~ TERM. M m
03C
Imixer_©@
@
6827 T303 L30l
REAMP
®
YHF_TUNER
PIX TUBE
SOCKET——~
E 6AU6 ‘
KEYED AGC
S e
L102  epe M CLIPPER
@lsnr v
6AQ5 LI04($)$?’C6):A) RI34 O 1B36T
O SE = T o D
LIO3 /@ LIOT S0304
ss8e(o) HoSEFrc
12BY7
L108 yipEo 6808
TS gggslr @ AMP HORIZ
TI03 X 10 L302 HORIZ 0SC OUTPUT
6CB6 ADJ S0305
\LlST AUDIO 4TH IF 6sN7  PLIOS
6W4
o3 Lis HORIZ OSC
ol O |Q.
> a5 6AU6
SPEAKER| 6ALS 45MC isT DAMPER
SOCKET |RATIODET SOUND IF

p =4 v

I
6AU6
SOUND IF s0303 HORIZ. L304 L303

DRIVE WIDTH (LOWER) HORIZ LIN.
Cc332 ( UPPER)

The UHF tuner and cascode amplifier will be found only in combination VHF/UHF chassis.
s s Fig. 617A. Alignment Adjustment Points for all 1400D Chassis
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HALLICRAFTERS 1400 Series, continued

4.5 MC TRAP ADJUSTMENT & FM SOUND CHANNEL ALIGNMENT

EQUIPMENT REQUIRED

1. Signal generator capable of delivering approximately 47 MNF 100,000
a l1volt unmodulated signal between 4 and 5 EONN%(_:ET(? MiCA VZW.  CONNECT HIGH SIDE
megacycles. IN N F

B PICTURE TUBE OF VTVM HERE.
I MEG 2 ERLED
2. Vacuum tube voltmeter (VTVM). P CRYSTAL SROUND LEAD

GNO. TOF VTVM

3. Test circuit shown in Fig. 616A.

PROCEDURE Fig. 616A. Test Circuit for Trap Adjustment

1. Disconnect the 1N64 video detector diode from terminal @ in the top of T-101. CAUTION - Crystal diodes are
very easily damaged by excessive heat. .Hold the lead between the diode and the terminal with a pair of pliers to
help dissipate heat when removing the solder connection to terminal ® 5

2. Connect the hot lead from the signal generator to terminal ® from which the diode was disconnected. A 3300 ohm
resistor should be connected in series with the generator lead and terminal @ Set the generator to 4.5 MC.

3. Connect the detector circuit shown in Fig. 616A. to pin 11 (yellow wire) of the picture tube.
4. Adjust the generator output (unmodulated) to give a 1 volt reading on the VTVM.

5. Adjust the 4.5 MC trap (L-111) in the video amplifier grid circuit for a minimum VTVM reading. Use the setting
nearest the outer limit of the adjusting screw. Increase the output of the generator as required to maintain a
usable VTVM reading.

6. Remove the detector circuit and connect the VITVM to terminal @ (V-110 plate pin 2).
7. Adjust L-116 and the bottom core of T-102 at 4.5 MC for a maximum VTVM reading.

8. Connect the VTVM to test terminal @ shown in the schematic diagram. Adjust the secondary of T-102 (top core)
at 4.5 MC for the zero reading which occurs between the positive and negative peaks. If the zero reading occurs
at more than one setting, use the position nearest the top limit of the core.

9. Shift the signal generator an equal amount on either side of 4.5 MC and touch up the primary of T-102 (bottom
core) for approximately equal peaks. Use just enough signal output to obtain one volt peaks for best results.

43 44 43

44
45

Fig. 618A. Response between V-102 & X-101 4725MC

a2 a3 - a3 * ¢!

4

41 25MC

L Fig. 418C. Response Between V.101 & V-102

S7

9282168

Fig. 418D. Response Between YHF Tuner & V-101 Fig. 4188. Overall I-F Response Curve




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

HALLICRAFTERS 1400 Series, continued

I-F AMPLIFIER ALIGNMENT FOR 1400D CHASSIS

EQUIPMENT REQUIRED

0 scOPE
veaTizAL

Sweep Generator ____ RCA type WR-59B or equiv.

Marker Generator RCA type WR-39C Television
Calibrator or equivalent.

Oscilloscope _______ RCA type WO-56A or equiv.

VTVM RCA type WV-97A vacuum tube
voltmeter or equiv.

Detector Circuit_____Shown in Fig. 619A.

Bias Source 3 volt battery or equiv.

Fig. 619A. Detector Circuit

PROCEDURE

1. Connect the hot lead from the sweep generator to point@ (grid of the second i-f amplifier, V-102) through a
.005 mfd. capacitor. Connect the ground lead from the generator to the receiver chassis.

2. Connect the vertical input terminal on the oscilloscope through a 47,000 ohm 1/2 watt resistor to point @ in the
video detector circuit.

3. Connect the oscilloscope terminals on the sweep generator to the horizontal input of the oscilloscope and adjust
the gain for the desired test pattern width.

4. Connect the negative side of the 3 volt bias supply to the AGC bus at point @ through a 1000 ohm isolating
resistor. Connect the positive side of the bias supply to the receiver chassis.

5. Adjust T-101, L-108, and L-107 (See Fig. 617A) until the pattern shown in Fig. 618A is obtained. A marker
generator loosely coupled to the hot lead from the sweep generator may be used to locate the 50% points which
should fall at 41 MC and 46 MC as shown. Adjust for maximum gain and a flat topped response with the 41 and
46 MC points down 50% on the skirt of the response curve, Keep the output of the generators low so as to prevent
overloading of the i-f system of the receiver,

6. Disconnect the sweep and marker generators from point @ and reconnect to point @ (V-101 grid pin 1).

7. Connect the hot lead for the vertical amplifier in the oscilloscope to point @ (V-102 grid pin 1) through the
detector circuit shown in Fig, 619A.

8. Adjust L-103, L-104, L-105, and L-306 for the response curve shown in Fig. 618C. The 41.25 MC and 47.25 MC
sound traps, L-104 and L-105, must be carefully adjusted for a minimum response on the exact frequencies

specified.
9. Disconnect the detector circuit axd oscilloscope lead from test point @ and reconnect to test point ®

10. Raise the shield for the oscillator mixer tube in the VHF tuner above the ground clips that hold it in place and
connect the hot lead from the signal generator to it, Loosely couple the hot lead from the marker generator to

the sweep generator lead.

11. Adjust L-9 (in the VHF tuner) and L-102 for the response curve shown in Fig. 618D,

12. Repeat steps 6 and 2 which will give an overall response curve,

13. Touch-up the adjustments for L-107, L-108, and T-101 for a flat topped response curve with maximum gain and
the band width shown in Fig. 618B. L-107 will have more effect on the high frequency side of the response curve
and L-108 will have more effect on the low side. Transformer T-101 should be adjusted to control the tilt of the
top portion of the curve, DO NOT change the settings of L-103, L-104, L-105, and L-106. Their adjustment was
completed in step 8.
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CHASSIS 300-17
a n MODELS 7M140, 7B141

e pans A ODELS 21IMI43, 21B144, 21P145, 2IM3I7
TELEVISION CHASSIS 21B318, 2IM718, 21B719, 21P720’

300-17 & 300-2} Chassis incorporating the "All-Wave Tuner"” can be identified by
a "U" following the model number. (Example 7TM140U)

The 300 chassis and its complete model assembly
is designed to facilitate receiver servicing. The chassis

is mounted in a horizontal position within the cabinet. ‘ VOLTMETER

It is held in position within the cabinet by four bolts 10K

which thread into four mounting brackets located at ot+—————/ V= TO OUTPUT
the corners of the chassis. The four bolts are inserted TO GROUND

from below the mounting shelf in the cabinet. Removal
of the backboard exposes the top of the chassis. The v i
removal of two screws from the bottom rear of the high Figure 5. Voltmeter Isolation
voltage cage allows the back and top of the cage to be
rotated away for servicing inside of the cage. The

bottom of the chassis is made accessible by removing IN34
the bottom cover board which is held in place by several 1000 uut
wood screws. TO
: JUNCTION
OF L302 VM
& L303 I0K 100K

1

Figure 6. Detector Network

10 K ohms Shield

Scope
-~ 00l uf

Figure 7. Oscilloscope Isolation

A s

10% LIMIT ON i0% LIMIT ON 10% LIMIT ON
TILT pip | ROUNDED CORNERS
|
} 3.4 min |
3.6 max

Figure 3. Top View Parts Layout

SIGNAL
GENERATOR

005 t 4

———) |=To eRiD |

FREQUENCY, mc

oo

Figure 8, Picture I-F Response Curve

: Circuit diagram is on the next two pages.
Figure 4. Signal Generator Isolation 59

Alignment continued on the page following.
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HOFFMAN Chassis 300-17 & 300-21

L d
. R i . o Figure 2. Ion Trap Position
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60 Figure 13, Schematic Diagram for Chassis 300
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The source of protection which is provided in the
chassis is the fusable resistor, R801.
receiver is protected against overloading due to short
circuiting that results in excessive input current being
drawn by the selenium rectifiers. R801 will open cir-
cuits on several times normal load.
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Before alignment is begun, tune the tuner off-channel
by turning the tuner CHANNEL SELECTOR shaft so that
the detent roller rests on one of the high points of the
drum disc. Bias pin 1 of V704 with -60 volts, in order
to eliminate spurious signals and possibility of high

HOFFMAN Chassis 300-17 & 300-21, continued

ALIGNMENT voltage shock hazard, or remove high voltage tube.
TV ALIGNMENT PROCEDURE
SIGNAL
GENERATOR| CONNECT
STEP|FREQUENCY] SIGNAL OUTPUT SPECIAL CONNECTIONS
NO. MC TO INDICATOR ADJUST | INSTRUCTIONS AND SETTINGS
SOUND I-F AND RATIO DETECTOR
1 4.5 Pin 2 Meter across T101 Pri. |Tune for maxi- | Signal level should be low
Ccw of pin 7 of V102 (bottom) |mum reading on| enough to obtain approxi-
V301 and ground. L101 meter mately 4 to 7 volts on
meter. Use isolation net-
works shown in Figures 4
and 5,
2 4.5 " Meter across T101 Sec. |Tune for zero Repeat tuning of T101 pri-
cw ground and (top) meter reading; | mary and secondary until
junction of R105 use same Sig- adjustments do not change.
and C108. nal level as in
step 1.
TRAPS AND PICTURE I-F
3 4.5 Pin 2 Meter connected | 1302 Tune for mini- | Detector and isolating net-
cw of through detector mum reading works shown in Figures 4
V301 network to picture] on meter. and 6.
tube cathode lead.
4 41.25 Mixer grid | Voltmeter across | Top of Tune for min- Apply -3V bias to AGC bus,|
cw R215. L203 imum reading See text for connection to
on meter, mixer grid. Use isolating
resistor between negative
5 43.75 " " L204 Tune for maxi- | voltmeter lead and R213.
cw mum. Keep generator output low.
Either bias V704 with A-680
8 42,175 " " 1203 " volts or remove tube. Set
Ccw CONTRAST control for
maximum contrast. Adjust
1 454 Mixer grid " L202 Tune for maxi- { signal level throughout I-F
Ccw mum reading alignment so that a 1 volt
on meter. DC output is maintained
across R215,
8 43 " " L9 Tune for mini-
Ccw mum reading
on meter.
9 43 " " L201 Tune for maxi-
cw mum.
10 45 " " L9 Tune for maxi-
cw mum,

11 Repeat steps 4 through 10 until adjustments do not change.

12 Approximately| Mixer grid |High gain scope Adjust Set 45.75 mc See Figure 7 for isolation
43.5 with 10- across R215 L202, marker at 50% | network. Use markers to
mc sweep. L203 and |point with L202. | determine bandpass be-
Marker re- L204 if Eliminate tilt tween picture carrier and
quired. necessary. |with L204. 50% point on opposite skirt.

Bandpass should be betwee

3.4 mc and 3.6 mc. Adjust
s a L9 and L201 only when ab-

solutely necessary.
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Motorola

IV

CHASSIS
TS-602

TS-602Y

MODELS
24K1
Y24K1
24K1B
HIGH VOLTAGE Y24K1B
CONNECTOR 24K2
ADJUSTMENT farr2
THUMBNUT 24K2B
Y24K2B
DEFLECTION
. ——" YOKE 24K3
g, Y24K3
] 24K3W
FOCUS COIL POSITION
; ngausmsnr STUD Y24K3W
/ J( ONE ON EACH END) 27K2
Y27K2
FOCUS COIL 27K2B
IR yoTRaB
27K3
LEVER
Y27K3
ION TRAP
FOCUS GOIL

T ECGENTRIG
ADJUSTMENT STUD
'ONE ON EAGH SIDE)

Service material
below and on the
next five pages.

GENERAL INFORMATION

TV CHASSIS DIFFERENCES

VHF UHF
Chassis Tuner Tuner
TS-602 VTT-42
TS-602Y VTT-42Y TT-37

FUSES - B+ and 1nitial surge; 5 ohm special resistor
Filament - fusing wire; 1" of #26 copper wire

POWER SUPPLY - 117 volts, 60 cycles, AC only

POWER CONSUMPTION - 220 watts

OPERATING CONTROLS

There is a dual control on the right and a triple control
on the left of the receiver's front panel. Supplementary
controls are located behind a door in the center of the front
panel. See Figure 1l for control functions.

ADJUSTMENT OF ION TRAP

NOTE: The ion trap is accessible without removing
the cabinet back. The picture tube rear cover is hinged at
the top and can be opened by pulling on bottom edge to ex-
pose ion trap.

1. Place the magnet on the neck of the tube so that it is po-
sitioned over the slash in the gun structure. The slash s
the separation between grids #1 and #2.

2. Set the brightness control at low intensity.

3. Move the magnet a short distance forward and back-
ward, at the same time rotating it to obtain the brightest
raster’

4. Keep brightness at low intensity until the ion trap is
properly set. NOTE: A few precautions to keep in mind
while adjusting the ion trap are:

a. If the magnet has to be moved more than i /2" for-
ward from the slash, the ion trap is probably weak and
should be replaced.

b. Never correct for a shadowed raster with the ion
trap if such correction results in decreased brightness,
The ion trap is always adjusted for maximum brightness

and, if shadows occur at this setting, they should be eli
inated by adjusting the focus coil or adjusting the yoke,
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TELEVISION CHASSIS TS-602

MOTOROLA, INC.
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FIGURE 19. CRYSTAL DETECTOR CONNECTIONS

4.5 MC TRAP ALIGNMENT
2. Set the contrast control for maximum gain (fully clock-

Equipment Required: wise).
AM Signal Generator: Accurately calibrated at 4.5 mc 3. Connect the voltmeter and a crystal detector, as shown
DC Meter: Low range electronic voltmeter in Figure 19, between the cathode of the picture tube (yellow

lead) and chassis.
Procedure:

4. With the signal generator accurately set at 4. 5 mc and
1. Connect the signal generator to top of the 4700 ohm de- maximum output, adjust the trap L-32 for a null or mini-
4 tector load resistor R-46. mum reading on the voltmeter.
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BOOTSTAAP.

PICTURE TUBE REMOVAL
1. Remove the mounting board containing the chassis and
picture tube from the cabinet by removing the screws hold-

ing the board to the cabinet.

2. Remove the picture tube socket, ion trap, and high volt-
age lead.

3. Loosen the tie rod nuts,

4. Remove the strap retaining screws which hold the pic-
ture tube to the front picture tube support bracket.

5. Remove the picture tube with band, and place face up in

unused tube carton.

6., Loosen the band clamping nuts and remove band from

old tube.

DO NOT BEND OR KINK BAND.
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(Continued)

Motorola Chassis TS-602 ALIGNMENT

GENERAL

The chassis should be mounted on angle iron brackets
so that all connections and adjustments are readily acces-
sible.

Since the power cord circuit is broken by the interlock
when the cabinet back is removed, it is necessary to obtain
an extra power cord with the female interlock receptacle in
order to make a power connection to the receiver. Order
Motorola Part No. 30B470756.

It is important that an isolationtransformer beused be-
tween the receiver and line when any test equipment is at-
tached to the chassis. Due to the full-wave rectifier, there
is always a potential difference between the chassis and
earth. This precaution is especially important if grounded
test equipment is used. NEVER GROUND THE RECEIVER
CHASSIS DURING TESTING OPERATIONS OR INSTALLA-
TION UNLESS AN ISOLATION TRANSFORMER IS USED.

For all of the following procedures, the line voltage
must be set at 117 volts. If necessary, a variac should be
used to obtain the proper line voltage. :

ORDER OF ALIGNMENT

A complete receiver alignment can be most conveniently
performed in the following order:

1. IF & Mixer Transformers

2. Oscillator & RF Sections

3. IF Trap

4. 4.5 Megacycle Trap

5. Audio Take-Off Interstage Coil and Ratio Detector
IF AMPLIFIER ALIGNMENT

Equipment Required:

IF Sweep Generator meeting the following requirements:

BOTTOM VIEW
OF CHASSIS

®

1. 38 to 50 mc approximately 12 mc sweep width.

2. Output constant and adjustable to at least 0.1 volt max-
imum.

3. Accurately calibrated, adjustable markers

Cathode Ray Oscilloscope - Preferably one with acalibrated
attenuator.

AM Signal Generator - Adjustable Output

NOTE: If there are no built-in markers in the sweep gen-
erator, loosely couple the output of an accurateiy calibrated
AM signal generator to the IF strip. At all times, keep the
marker output low enough to prevent the markers from dis-
torting the response curve.

If a wide band scope is used, the markers will be more
distinct if a capacitor of 100 to 1000 mmf is placed across
the scope input. Use the smallest size possible, since too
large a capacitor will affect the shape of the curve.

NOTE: Caution should be observed that all coils are tuned
with slugs tuned away from the center of the coil.

Keep the signal input low, to prevent flattening the
top of the curve, due to limiting in the video or
scope amplifiers.

The dressing of plate andgrid components in the IF
circuit affects tuning. Donot move indiscriminately.

Procedure:

1. Remove the horizontal output tube V-17 to eliminate RF
interference in the oscilloscope. Place a 2500 ohm 25W re-
sistor from B¢+ to chassis to normalize the bus voltages.
2. By means of an external battery, apply a voltage to the
IF AGC lihe, so that a negative 3V bias appears at pin 1 of

the test receptacle.

3. Attach ascope to pin 3 (videodetector output) of the test

@ ANTENNA TOP VIEW OF
RECEPTAGLE CHASSIS

-
- o
b

<
3

FIGURE 7. ALIGNMENT ADJUSTMENT LOCATIONS
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Motorola Chassis TS-602, Alignment Information, continued.

receptacle (J-6) and chassis, If a stronger output is re-
quired, connect the oscilloscope between the picture tube
cathode (yellow lead) and chassis. The curve seen at this
point will be opposite in polarity to that seen at the detector
load.

4. Turn AREA SELECTOR SWITCH (S§-2, Figure 2) to
LOCAL position. Set channel selector switch to channel 13.
Set contrast control to minimum.

5. Detune the oscillator by placing a 470 mmf capacitor
from the channel 13 coil to chassis.

6. Using leads as short as possible, connect the sweep gen-
erator through a 1000 mmf capacitor to test receptacle
(J-7)., feeding into the grid of the third IF tube (V-5, see
Figure 7). (Do not use the loose or "spraying' method of
coupling.) Set the generator center frequency to 44 mega-
cycles with a sweep deviation of 12 megacycles.

7, Connect an AC voltmeter to the high side of detector
load resistor (R-46) and chassis. Adjust sweep output to
give 3 volts AC at the detector load.

8. Tune the primary and secondary of the 3rd IF trans-
former (T-7) to place a 45. 75 mc marker on the high side
of the response curve approximately 5 to 10% down from
maximumn response and a 42.25 mc marker on the low side
of the response curve approximately 5 to 10% down from
maximum response. See Figure 8.

42.25MC 45.75MC

ST\

FIGURE 8. 3RD IF RESPONSE CURVE

9. Move the sweep generator and capacitor to test recep-
tacle {J-5, see Figure 7) feeding into the grid of the Ist IF
stage. Set the sweep generator to 45, 75 mc and adjust the
Ist IF transformer T-5 to place the 45. 75 mc marker 30%
down from maximurn response on the high side of the curve.
See Figure 9. The resonance point of the IF coils and the
traps will be found at two settings of the core. The correct
setting is the one with the cores at the outer end of the wind-
ing (toward the top).

10. Set the sweep generator to 42.25 mc and adjust the 2nd
IF transformer T-6 to place the 42.25 mc marker 30% down
fromm maximum response on the low side of the curve. See
Figure 9. The resonance point of the IF coils and the traps
will be found at two settings of the core. The correct set-
ting is the one with the cores at the outer end of the winding
(toward the top).

11. Set the sweep generator to 47. 25 mc. Adjust the trap

L-27, which is located at the top of the Ist IF transformer,
until the marker is at rnaxirmnumn attenuation on the curve.
See Figure 9. Make sure the core is toward the outside of
the trap winding (toward the top).

12, Set the sweep generator to 41.25 mc. Adjust the trap
L-28, which is located at the top of the 2nd IF transformer,
until the marker is at rnaximumn attenuation on the curve.
See Figure 9. Make sure the core is toward the outside of
the trap winding (toward the top).

41.25MC 47.25MC
42.25Mc! J45.75MC
30%

W% TWLT ALLOWED

FIGURE 9. OVERALL IF RESPONSE CURVE

13. Apply the sweep generator and capacitor to the test
receptacle J-3, which feeds into the grid of the mixer. See
Figure 7.

i14. Adjust the mixer coils [-25 & L-26 to the response and
markers shown in Figure 10. The mixer coils should be
tuned so the slugs are toward the outside of the coils {toward
the chassis). L-25 affects the high side of the curve, while
L.-26 affects the tilt,

41.25 MC 47.25 MC

30-3408 38-4008B

L]
10% VALLEY ALLOWED

FIGURE 10. MIXER RESPONSE CURVE

NOTE: It is important that the 41. 25 mc and the 47.25 mc
carriers be attenuated as much as shown in Figure 10. To
calculate, connect an AM generator directly to the mixer
grid (pin 2 of V-2) and a VTVM across the detector load re-
sistor R-46. Take voltage readings at 41.25 mc. 44 mc,
and 47.25 mc and divide per following formula:

voltage reading at 41.25 mc between 40 and 70
voltage reading at 44 mc

voltage reading at 47.25 mc . 75 or better

voltage reading at 44 mc 87
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Motorola Chassis TS-602, continued

BANDWIDTH

The IF bandwidth may be checked with an AM signal
generator, if desired. Connect the generator, through a
1000 mmf capacitor, directly into the grid of the mixer tube
{pin 2 of V-2) and an electronic voltmeter across the video
detector load resistor R-46. Set the generator to 44 mc and
adjust its output for a ! volt reading on the meter. Double
the output of the generator., Tune to both sides of 44 mc and
note the frequencies at which the meter again reads 1 volt.
These frequencies indicate the 6 db bandwidth. By watching
the meter while tuning slowly through the band, any serious
peaks or holes in the response curve can be detected.

REGENERATION
After the mixer and IF stages havebeen aligned, a check
for regeneration in the IF strip should be made as follows:

1. Detune the oscillator by placing a 470 mmf capacitor
from channel 13 coil to ground.

2. Remove the bias and observe the response curve on the
scope as taken between the picture tube cathode (yellow lead)
and chassis. The bandwidth may change with the bias re-
moved, but should not change more than 0.3 mc. If the
bandwidth does change more than 0.3 mc, check the cathode
resistors or change tubes.

3. Set the contrast control at maximum gain.

4. Decrease the generator
shows a marked decrease,

input until the output signal

5. Any regeneration present will be indicated by sharp
peaks on the overall response curve.

MIXER SENSITIVITY MEASUREMENTS

1. Connect an AM signal generator set at 44 mc directly
into the grid of the mixer tube (pin 2 of V-2) through a ca-
pacitor of 1000 mmf.

2. Remove battery bias from the AGC lLine.

3. The 470 mf capacitor should be left on from the channel
13 coil to ground to detune the oscillator.

4. Connect the electronic voltmeter across the video de-
tector load resistor R-46.
mum.

Turn contrast control to maxi-

5. Turnarea selector switch to fringe position (fully clock-
wise).

6. The required to produce | volt DC above noise
voltage at the detector should be less than 90 microvolts.

signal

[F SENSITIVITY MEASUREMENT

1. Move the generator to test receptacle J-5, feeding into
the grid of the lst IF tube V-3.

2. Connect the electronic voltmeter across the video de-
tector load resistor R-46 (4700 ohms).

3. The sensitivity at 44 mc for | volt DC at the detector
should be at least 600 microvolts.

TT37 UHF
UHF TUNER BIAL SCALE

6BZ7
RF-AMP

vig)

e
% TURER

vao
PICTURE TUBE

VIO

6V6GT
AUDIO

TUBE KEYING INDICATED BY p  QUTPUT

V3 v4

VIEW OF UHF TUNER INSTALLED

12BY7
VIDEO AMP

IN "Y" SERIES CHASSIS

6CS6

SYNC AMP &
1ST AUDIO IF

SYNC SEP 8 VIS
NOISE GATE

6uU8
Vz@wst-osc

6AV6
AF AMP 8
RF-AGC-CLAMP

V7Y

VA

VI3
6BX7

1STIF 2ND IF VERT 6AU6G RSAETP
OUTPUT 2NDllF\UDlO
RD IF G) 6SN7GT
6 e V5 P ESE?%ET& S
H
Ll VERT 0SC @

12AU7 1B3GT

HV RECT

VI2
@vm
VI6

@,

6SN7GT
HORIZ
0SC

6CD6
Ve HORIZ  6AU4
12AU7

AGC

@)

LAl

HVGEN DIODE

9,

Vi7 vi8

OUTPUT 8 DAMPING|

TUBE LOCATION




MOST-OFTEN-NEEDED 1954 TELEVISION SERVICING INFORMATION

Motorola

Complete service material on Chassis
TS-292A is in Volume TV-17, 1953 TV
manual, pages 91 to 98. The produc-
tion changes after TS-292B-04 are
printed below and the differences of
other chassis are also explained.

CHASSIS DESCRIPTION

The basic chassis is TS-292, Suffixes {B-04, C-01,
etc.) to this basic number indicate production changes,
Prefixes (WTS and VTS) indicate only mechanical differ-
ences between chassis. A "Y" suffix designates a chassis
containing a factory-installed UHF tuner,

CHASSIS WTS-292 SERIES

Same as chassis TS-292 with corresponding suffix, ex-
cept for different picture tube front support brackets, made
necessary by a thicker safety glass window in some cabi-
nets (e.g., chassis WTS-292B-04 is electrically the same
as TS-292B-04). Chassis WTS-292 uses the TT-44 Cascode
VHF tuning unit.

See the next two pages for complete circuit diagram of basic chassis.

MODELS
21C1BD 21K4WDY
21C1BDY 21K4WY
21C1BY 21K4Y
21C1D 21K5BD
21C1DY 21KSBDY
21C1Y 21K5BY
21F2F 21K5D
21F2FB 21KSDY
21F2FBY 21KS5Y
21F2FY 21K 6D
21F2Y 21K6DY
21F3BD 21K6Y

CHASSIS 21F3BDY 21K7D
S 21F3BY 21K7DY
VTS.292B.05 21F3DY 21K9
21F3Y 21K9Y
THRU 21K4AY  21K10
TS-292C-03 21K4BD 21K10RB
WTS-292C-03 21K4BDY 21K10BY
VT5-292C-03 21K4BY  21K10Y
21K4C 21K11
RS K 21K4CRB 21K11B
WTS.292BY SER 21K4CBY 21K11BY
VTS.292EY SER 21K4CW  21K11Y
Z1K4CWY 2I1T4ACY
THRU 21K4CY  21T7
TS-292CY-03 21K4D 21T7RB
WTS-292CY-03 21K4DY  21T7BY
VTS-292CY-03 21K4WD  21T7Y

CHASSIS VTS-292 SERIES

Electrically, the same as chassis TS-292 with corre-

CHASSI1S TS-292Y, WTS-292Y, VTS-292Y SERIES

Chassis model numbers with &8 "Y' suffix {TS-292BY -04,
WTS-292CY-02, etc.) indicate that the chassis contain fac -
tory-instalied UHF tuners. Chassis TS-292Y and WTS-292Y
use the TT-52M UHF tuning unit, and chassis VTS-292Y
uses the TT-60M UHF tuning unit.

sponding saffix (e. g., chassis VTS-292B-05 is the same as
TS~292B-05). Mechanically, the picture tube rear tiltbracket
has been removed, and the VT5-292 picture tube front sup-
port brackets are different from the TS-292 brackets be-
cause of a different type window and mask in some cabinets.
Chassis VTS-292 uses the TT:45 Cascode VHF tuning unit
and a new volume control, both with longer shafts than the
tuner and volume control on the TS-292 chassis,

PRODUCTION CHANGES

,,,,, + F L
Chassis Chassis
Coding Changes Coding Changes
TS-292B-04 Fusing wire (F-]) added to filament cir- C-103(33), C-104(22), R-96 {1000), and
WTS-292B-04 | cait. R-84 (470) added to screen circuit of L 27 added to 3rd IF stage.
6BQ6GT, to reduce barkhausen oscillation. C-28(1500) changed to 1000 mmi
C-105 (470) and R-97 (l5K) added to
TS-292B-05 R -82 {4700) changed to 6800 ohms to reduce video amplifier stage.
WTS-292B-05 | horizontal over-drive and {old-over. C-63 (22) removed from lst clipper,
VTS-292B-05
TS-292C-01 These chassis incorporate 21l changes listed
TS-292B-06 R-62 (3300) changed to 1800 ohms and R-63 WTS-292C-01 | under “B-06" and “C-00".
WTS-292B-06 | {1800) changed to 3300 ohms, to increase VTS-292C-01
VTS-292B-06 | blanking pulse at the grid of the picture
tube. (This change did not occur in some TS-292C-02 R-53 (680K) changed to | meg, to improve
chassis until "C-01*,) WTS-292C-02 | interlace.
VTS-292C-02
TS-292C-00 NOTE: Chassis marked "C-00" do not in-
WTS-292C-00 | corporate the change abovein "B -06". Com- TS-292C-03 C-75 {5000 mmf{, 2000V) added trom picture
VTS-292C-00 | pensating coil L.-16 and 4.5 mc trap L.-17 WTS-292C-03 | tube focusing anode (blue lead) to chassis,
interchanged, to improve video response, VTS-292C-03 and C-73 (5000 mmf) changed to capacitor
“Framelock” circuit added, as listed with 2000V rating, to prevent high voltage
below, to improve vertical sync under noise flash-over within the picture tube and th
conditions: vertical output tube, respectively. B
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CHASSIS

TS-402 SER
otorola R

ALIGNMENT
IF AMPLIFIER ALIGNMENT

RECEIVER MODFL BREAKDOWN CHART Equipment Required:
TV IF Sweep Generator meeting the following requirements:
Chassis
Model Cabinet Description Used 1. 38 to 50 mc, approximately 10 mc sweep width
17K17 Console, red-brn mahogany TS-402 2. Output constant and adjustable to at least 0.1 volt max-
YI7K17 Console, red-brn mahogany TS-402Y imum.
17K17B Console, limed oak TS-402
Y17K17B Console, limed oak TS-402Y 3. Accurately calibrated, adjustable markers
17T15A Table, red-brn mahogany; plastic VTS-402
Y17T15A Table, red-brn mahogany; plastic VTS-402Y Cathode Ray Oscilloscope - Preferably one with a calibrated
17T15AE Table, ebony plastic VTS-402 attenuator.
YI7T15AE Table, ebony plastic VTS-402Y
17T16 Table, red-brn mahogany TS-402 AM Signal Generator - Adjustable Output
Yi7T16 Table, red-brn mahogany TS-402Y
17T16B Table, limed oak TS-402 NOTE: If there are no built-in markers in the sweep gen-
Y17T16B Table, limed oak ) TS-402Y erator, loosely couple the output of an accurately calibrated
21C2 Table, red-brn mahogany: with de- | TS-502 AM signal generator to the IF strip. At all timmes, keep the
tachable, console-height legs marker output low enough to prevent the marker from dis-
Y21C2 Table, red-brn mahogany: with de- | TS-502Y torting the response curve.
tachable, console-height legs
21C2B Table, limed oak: with detachable, TS-502 If a wide band scope is used, the marker will be more
console-height legs distinct if a capacitor of 100 to 1000 mwmf{ is placed across
Y21C2B Table, limed oak: with detachable, TS-502Y the scope input. Use the smallest size possible, since too
console-height legs large a value will affect the shape of the curve.
21F5 Combination, red-brn mahogany TS-502
Y21F5 Combination, red-brn mahogany TS-502Y If necessary, use a variac to obtain input of 117 volts.
21F5B Combination, limed oak TS-502 '
Y21F5B Combination, limed oak TS-502Y NOTE: Keep the signal input between 3 and 5 volts peak-to
21K12A Console, red-brn mahogany WTS-502 Peak, at the detecto; to prevent overloading of the
Y21K12A Console, red-brn mahogany WTS-502Y IF or scope amplifiers.
21K12AB Console, limed oak WTS-502
Y21K12AB Console, limed oak WTS-502Y To check for crystal overloading an AM signal gen-
21K12WA Console, walnut WTS-502 erator, set at 44 mc and fed into the first IF grid,
Y2IKI2WA Console, walnut WTS-502Y should be used. With the AGC shorted to ground,
21K13 Console, red-brn mahogany TS-502 the output at the detector load R-46 should be at
Y21K13 Console, red-brn mahogany TS-502Y least 13V DC before limiting occurs or increasing
21K13B Console, limed oak TS-502 the input gives no corresponding increase in output.
Y21K13B Console, limed oak TS-502Y
21K14 Console, red-brn mahogany TS-502 Thedressing of plate and grid components in the IF
Y21K14 Console, red-brn mahogany TS-502Y circuit affects tuning. Do not move indiscriminately.
21K14B Console, limed oak TS-502
Y21K14B Console, limed oak TS-502Y The resonance point of the IF coils and the trap can
21K15 Console, walnut TS-502 be found at two settings of the core. Be sure that
Y21K15 Console, walnut TS-502Y the coils are tuned with the cores away from the
21K16 Console, birch_ TS-502 center of the coil form so as not to affect the cou-
Y21K16 Console, birch TS-502Y pling between the coil and the trap windings.
21K16W Console, walnut TS-502
Y21K16% Console, walnut TS-502Y Procedure:
21K17 Console, birch: with iron stand TS-502
Y21K17 Console, birch: with iron stand TS-502Y 1. Turn the AREA SELECTOR switch to LOCAL position.
21T8A Table, red-brn mahogany; plastic TTS-502 2. By means of an external battery, apply a negative 3 volt
Y21T8A Table, red-brn mahogany; plastic TTS-502Y bias, through a decoupling resistor of 47K ohms, to the
21 TBAE Table, ebony plastic TTS-502 AGC line, which is connected to pin | of the test receptacle
Y21TBAE Table, ebony plastic TTS-502Y J-7. See Figure 5 for receptacle location. Check to make
21Tl Table, red-brn mahogany; metal VTS-502 sure that bias is still 3 volts after sweep is applied.
Y21Tl11 Table, red-brn mahogany; metal VTS-502Y
21TIIB Table, blonde; metal VTS-502 3. Turn tuner to channel 13,
Y21TI11B Table, blonde; metal VTS-502Y . . . ,
21TLIW Table, walnut: metal VTS-502 4.. Stop oscillator by shorting grid (pin 9) of V-2 to ground
Y2ITUIW Table, walnut: metal VTS-502Y VA O CLTm U
Circuit diagram on pages 74-75,
72 alignment continued on page 73.
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MOTOROLA Chassis TS-402, TS-502, continued.

TOP VIEW OF CHASSIS

BOTTOM VIEW OF CHASSIS
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5. Using leads as shortas possible, connect the sweep gen-
erator, through a 1000 mmf capacitor, to test receptacle
J-6 feeding into the grid of 1st IF tube V-3.
(Do not use the loose or 'spraying" method of coupling.)
Set the generator center frequency to 44 mc, with a sweep

deviation of 10 mc.

6,

cilloscope across the video detector
(4700) which may be reached from pin 3 of test receptacle

J-7.

7. Adjust trap L-23 (top slug of the 2nd IF transformer
T-2) so the trap suck-out falls on the 41.25 mc marker.
The sweep generator input should be adjusted to a level suf-

ficient to clearly define the trap.

8. Adjust trap L-22 (top slug of the 1st IF transformer T-1)
Tem-
porarily removing the AGC -3 volt bias may define the trap

so the trap suck-out falls on the

suck-out to a greater degree).

9. Tune the lst IF transformer, T-1, to place a 45. 75 mc
marker on the high side of the response curve 40% down
At the same time, adjust T-3 to
Tuning

from maximum response.
provide a flat top or symmetrica

FIGURE 5.

Through a 47K ohm decoupling resistor, connect the os-

load resistor

47.25 mc marker.

1l response curve.

ALIGNMENT ADJUSTMENT LOCATIONS

See Figure 5.

41.25MC

R-46

FIGURE 6.

See Figure 6.

47.25 MC

IF RESPONSE CURVE

OVERALL IF RESPONSE CURVE

Alignment continued on page 76.

the two transformers together will make for proper marker
placement and "jacking' action of T-3.

73
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MOTOROLA,

IiNC.

TELEVISION CHASSIS TS-402, 502

VOLTAGE MEASUREMENTS'

1. MADE WITH A VTVM FROM POINT INDICATED TO CHASSIS
2 LINE VOLTAGE 117V AC
3 ANTENNA DISCONNECTED

4 CHMANNEL SELECTOR SWITCM ON CHANNEL WHICM DEVELOPS
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2 CONTRAST CONTROL SET FOR SIGNAL OF 45V P TO P AT

oRMS

PLATE OF VIDEO AWP TUBE

3 ALL OTHER CONTROL IN NORMAL OPERATING POSITION
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EXCEPT THOSE FROM PHASE DET THROUGH HORIZ CIRCUIT

SEMERAL
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MOTOROLA Chassis TS-402, TS-502
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MOTOROLA, continued.

10. Tune the 2nd IF transformer, T-2, to place a 42.25
mc marker on the low side of the response curve 50% down
from maximum response. At the same time, adjust T-3 to
provide a flat top or symmetrical response curve as in step
9. See Figure 6.

1l. Move the generator and capacitor to test receptacle
J-3. See Figure 5.

12. Tune the convertor coils L.-15 and L.-21 together so
that the bandpass appears as in Figure 7. L-15 positions
the curve and L.-21 levels it.

This is a double-tuned bottom coupled circuit. L.-15 and
L-2]1 should be tuned simultaneously so that the convertor
response is centered over the IF response.

BANDWIDTH

The IF bandwidth may be checked with an AM signal
generator if desired. Connect the generator, through a
1000 mmf capacitor, to test receptacle J-3 in the grid cir-
cuit of the mixer tube, V-2, and an electronic voltmeter
across the video detector load resistor R-46 (4700). Apply
3 volt bias as in 2nd step of IF procedure. Short out R-10
(4700}, set the generator frequency to 44. 00 mc, and adjust
its output for a 1 volt reading on the meter. Double the out-
put of the generator. Tune to both sides of 44 mc and note
the frequencies at which the meter againreads 1 volt. These
frequencies indicate the 6 db bandwidth points and should be
even with the low marker between 42.1 and 42.25 and the
highmarker between 45.3 and 45.75. By watching the meter
while tuning slowly through the band, any serious peaks or
holes in the response curve can be detected.

REGENERATION

After the mixer and IF stages have been aligned, a check
for regeneration in the 1F strip should be made as follows:

1. Remove the batterybias and observe the response curve.
The bandwidth may change with the bias removed, but should

47.25 MC

41.25MC

50-60 % 50-60%

T
10 % VALLEY
PERMISSABLE

MIXER RESPONSE CURVE

FIGURE 7. MIXER RESPONSE CURVE
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not change more than 0.2 mc. If the bandwidth does change
more than 0.2 mc, check the cathode resistors, bypass ca-
pacitors, and tubes.

2. Any regeneration present will be indicated by sharp
peaks on the overall response curve.

NOTE: The oscillator should be stopped, as described,
during this procedure.

CAUTION: Do not inject too much marker signal,

AUDIO TAKE-OFF, INTERSTAGE COIL,
& RADIO DETECTOR ALIGNMENT

Refer to Figure 5 for location of adjustments.

1. If possible, it is desirable to align the audio section
from an actual station signal, since the 4.5 mc alignment
will be exact. To permit operation below the limiting level
of the audio drive tube, for sharp alignment, the fine tun-
ing should be turned off the station slightly so that there is
between 6 and 8V as measured from plus side of C-56B and
chassis.

2. If a signal generator is used, tune it accurately to 4.5
mc, and adjust the output to approximately 5, 000 micro-
volts. Connect the high side of the signal generator to pin 3
of test receptacle J-7 and the low side to chassis. The fol-
lowing steps apply whether the station signal or signal gen-
erator is used,

3. From positive side of electrolytic capacitor C-56B (10
mf) through a 10K ohm decoupling resistor, connect an
electronic voltmeter to chassis.

4. Tune audio take-off coil L.-33 for maximum reading on
meter.

5. Tune interstage trimmer C-66 for maximum reading on
meter,

NOTE: As adjustments are brought to resonance, it is ad-
visable to reduce the signal generator output to prevent
overloading.

6. Tune ratio detector T-4 primary (top core) for maxi-
mum reading on meter.

NOTE: Both the primary and secondary of the ratio detec-
tor transformer have two tuning points. Only one, with the
cores at the outer end of the windings, is the proper point.

7. Connect a matched pair of 100K resistors across the
ratio detector load R-62.

8. Connect the ground side of meter to the mid-point of the
100K resistors and the high side to the output of the de-
emphasis network (junction of R-63 (33K) and C-74 (1000
mmf).

]
9. Adjust T-4 secondary (bottomn core) for zero response
on the lowest scale of the meter. Be sure the slug is tuned
to the outside of the transformer winding. This corresponds
to the cross-over point of the FM detector curve. If de-
sired, the symmetry of the curve may be checked by tuning
the signal generator 25 Kc above and below 4.5 mc and
noting the plus and minus voltage produced, reversing the
meter connections, as necessary. For proper balance of
the ratio detector system, the voltages in each direction
should be approximately equal. 1f not, check the tuning of
L.-33, C-66, and both the primary and secondary of T-4,
the ratio detector transformer. If necessary, replace the
ratio detector tube V-9. -

10. Repeat steps 4 through 9 for maximum accuracy.
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MODELS
MODEL | CHASSIS | PICTURE CABINET
INC NO. NO. TUBE STYLE
* 2053-A | 17B1 or 17B2| 20" Rect.

Consolette
Material on models listed at left 2054-A | 17B] or 17B2{ 20" Rect. | Console Comb.
presented on the next six pages. 2055-A | 17Bl or 17B2| 20" Rect. | Table Model Leatherette
2055-B | 17B2 20"* Rect. | Table Model Leatherette
BENEATH CHASSIS 2056-A | 17Blor 17B2 | 20" Rect. | Consélette W/Doors
b PEAKS EQUAL 2457-A | 17B3 or 17B4 | 24" Round| Consolette With Doors
POINT N 2158-A | 17B5 or 17B6 | 21" Rect. | Consolette With Doors
e 8 2159-A | 17BS or 17B6 | 21" Rect. | Consolette
<
9\ 2162-A | 17BS or 17B6 | 21" Rect. Table Model
— 2461-A | 17B3or 17B4 | 24" R d| C
- or 4" Roun onsolette
TRANS.T6 H.OSC. WAVEFORM
317T2 37A2 17BP4A Table Leatherette
Figure No. 6 Figure No. 6A 321TI 1782 21WP4 Table Masonite
CHECKING NEED FOR HORIZONTAL 321T2 17B2 21WP4 Table Leatherette

OSC. ADJUSTMENT

Rotate the horizontal hold control (found beneath
the Muntz nameplate) fully counter-clockwise. The
picture should remain in horizontal sync. Rotate
the control fully clockwise and the picture should
tall out of sync showing one vertical black blank-
ing bar near the center of the picture. If the horizon-
tal oscillator does not {ill the above requirements, the
circuit needs readjusting and can usually be done
in the customer's home by readjustment of the
Horz. Range Trimmer, the top Horz. Slug, the Horz.
Drive and the Horz. Hold control until settings are
found that fulfill the above procedure. If these con-
ditions cannot be obtained, the bottom slug of T-6
under the chassis probably requires adjustment.
Then follow the procedure listed under “Complete
Alignment of Horizontal Oscillator.” For a steble
setting of the Horz. Hold Control, turn the control
fully clockwise. The picture should slip out of sync
by one vertical black blanking bar. Now move
the control counter-clockwise until picture lacks
into sync. Final setting of this control should be
20 degrees counterclockwise from where the picture
pulls into sync.

COMPLETE ALIGNMENT OF HORIZONTAL
OSCILLATOR (A.F.C.)
ta) Tune in a known good signal (test pattern where
possible) and adjust the contrast control well
below an over-contrast condition.

(b) Turn both Horz. Osc. slugs out of coil can
No. LO-0039 (T-6) as far as possible.
Caution: For manufacturing convenience both
of the oscillator adjustments are within the can
No. LO-0039. If the Horz. Osc. slugs are turned
too far in, a coupled condition is reached which
is undesirable.

(c) Place jumper wire between terminals C and D
of T-6.

{d) Preset Horz. Range Trimmer Y turn out from
full “in” position.” Turn Horz. Hold control fully
clockwise. Through adjustment of top slug of
T-6 cause the picture to sync. Readjust Horz.
Range Trimmer slightly in order to sync picture.

(e) With picture in sync., check picture width and
linearity adjusting Horz, Drive and Linearity
controls if necessary until a normal picture is
obtained.

() Remove jumper between terminals C and D of
T-6. Picture should remain in sync. If it does not,
re-adjust Horz. Range Trimmer or top slug of T-6.
IMPORTANT: The Oscilloscope used in the
following adjustment must have a flat vertical
amplifier response up to 500 K. C. or better or
a false waveform will result. A scope with
poor vertical response will show a perfect wave-
form as shown in Figure 8A but when checked
against a good wide band oscilloscope, the
waveform will be found to have considerable
tilt. This is highly undesirable because the bot-
tom core is not adjusted properly, although we
are led to believe it is.

(g) Connect scope having a 10 mmf. condenser in
series with the vertical lead to point C Fig. 6.

Adjust bottom slug of T-6 until the broad and
sharp peaks are of equal height (Fig. 6A) keep:
ing picture in sync at all times. If picture goes
out of sync at any time repeat procedure under
step No. f. If the picture still goes out of sync.,
there is a defect in the Horz. control and A.F.C.
circuit. Try a new 6SN7 tube before checking
turther.

The above adjustment is very important to cor-
rect circuit operation. If the broad peak is lower
than the sharp peak the noise immunity becomes
poor, hence the osc. is not stabilized as well
resulting in greater drift. If the broad peak is
higher than the sharp peak, the oscillator be-
comes over-stabilized and double triggering can
occur when the hold control approaches full
clockwise position. REMOVE SCOPE.

(h) Set the Horz. Hold control to extreme clockwise
position and adjust top slug of T-6 for one
vertical blanking bar. Rotate Horz. Hold control

fully counter-clockwise. Picture should 77

remain in sync.
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ALIGNMENT INSTRUCTIONS MUNTZ TV, continued

Avoid excessive signal input when using V.T.V.M. as alignment indicator. Use lowest scale on V.T.V.M. and just enough signal from the
generator to override the noise level at all times. Run coil slugs at points A, B, C, and D in Figure 7 down all the way before proceeding.
A 22,000 ohm isolation resistor. for scope or V.T.V.M., is provided beneath the chassis terminating at Point “E” Figure 7.

VIDEO I.F. ALIGNMENT CHART

SIGNAL SIGNAL FIGURE
STEP GENERATOR GENERATOR CORRECT NO. 7
NO. FREQUENCY FREQUENCY | CHANNEL V.T.V.M. ADJUST REMARKS
#_l High side thru .001 24.25 2 0r 13 D.C. C (Z5) Short Antenna Connections. To avoid distortion
#2 to ungrounded tube 22.5 2o0r13 Probe A (L-§) which may be caused by AGC action keep the
#3 shield floating over 22.5 ) 2 or 13 To Test D (Z-6) attenuator of the signal generator to a minimum
converter tube (V-2). Point just enough to override noise level voltages.
#4 Low side to chassis 25. 2o0r13 “E" B (Z-4) Adjust for maximum.
#5 Repeat above operations in sequence until no further improvement can be made. Be very particular about the last adjustment
made at 25 M.C.

OVERALL VIDEO I.F. RESPONSE EMPLOYING I.F. CURVE

Precautions to be observed before making the following adjustments:

When observing the television receiver band pass characteristics on the scope, it is extremely important to avoid distortion of the response
curve which would occur when using a large signal input from the sweep and marker generators.

Always set the generator attenuator below the point where its output voltage starts to alter the shape of the response curve shown on
the scope. This applies to both sweep and marker generators.

SWEEP MARKER FIGURE
STEP SWEEP GENERATOR GENERATOR | GENERATOR CONNECT NO. 7
No. COUPLING FREQUENCY | FREQUENCY | CHANNEL SCOPE TOUCH UP REMARKS
High side thru .005 to un- 23 M.C 20.6 M.C. A Short Antenna Connections.
¥6 grounded tube shield float- 10 MC. 226 M.C. 2 or 13 Point B Check response curve to
ing over converter tube ) il )' 24.3 M.C. E (o} Fig. 8 and touch up where
(V-2). Low side to chassis. weep 25.1 M.C. D necessary.

DISCRIMINATOR AND SOUND I.F. ALIGNMENT

EQUIPMENT: A.M. Generator and V.T.V.M. indicator.
Connect two matched 100K ohm resistors in series from Pin #2 of the 6T8 to chassis ground. Fig. 9.

SIGNAL SIGNAL FIGURE
STEP GENERATOR GENERATOR CONNECT NO. 7
NO. COUPLING FREQUENCY | CHANNEL V.T.V.M. ADJUST REMARKS
High side thru .1 4.5 M.C. Turn picture control (contrast) all

the way counter-clockwise. Adjust

blocking condenser | (unmod) Max. . - .
# 2-0or 13 | Pin #2 of 6T8 and chassis ground | F, H 5 Cer e et UHD)

to side of Xtal (Y-1). | Signal output

Low side to chassis | of generator metallic screw driver.
Move neqg. lead of V.T.V.M. to The correct setting is when
4.5 M.C. point T. pos. lead to Point 5. Be V.T.V.M. Pointer is at zero “cross
#8 Same as Step #7 (unmod) zlorgly sure V.T. V.M. case is not & over point.” Use non-metallic

grounded during this adjustment. screw driver.
DISCRIMINATOR AND SOUND I.F. SWEEP ALIGNMENT
SWEEP SWEEP MARKER FIGURE
STEP GENERATOR GENERATOR | GENERATOR CONNECT NO. 7

NO. COUPLING FREQUENCY | FREQUENCY | CHANNEL SCOPE ADJUST REMARKS
a Same as Step #7. Remove C-22
¥ High side thru .1 4.5 M.C. 45 Pin #2 of 6T8 F, H | gnd. lead. Adjust for maximum
Alternate | £° side of Xtal (100 K.C. MC 20rl3 and Chassis Refer to | symmetrical output wave form.
Low side to chassis Sweep) o Ground Fig. 10 | Solder C-22 gnd. lead when

finished.

When finished the correct set-
45 MC ?ﬁovlel y elret.aSé:o;:: G ting is when the ""S” curve as
#8 Same as Step #7 Pt 45 P A . shown on scope is symmetrical

(100 K.C. 2o0r13 |point T in Fig. | Refer to . 1
Alternate (alternate) Sweep) M.C. 7. Ne el Fig. 11 each side of base line and 4.5
eep. : g. 8Cop 19 M.C. marker in center of "S"

lead to gnd. p—

78 Figure No. 8 :-.]-: - ::[w Figure No. 9 Figure No. 10
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MUNTZ TV, continued

R.F. ALIGNMENT

Remove lst LF. Amplifier tube V7 before making adjustments L, J, M.

SWEEP MASTER MARKER FIGURE
STEP DUMMY GENERATOR OSC. GEN. CONNECT No. 7
No. ANTENNA COUPLING (MC) FREQ. (MC) | CHANNEL SCOPE ADJUST REMARKS
Across ant. ]
4o | Two 120 ohm | term. with 120 kv 205.25 12 RF. Test Point N,| Points | AOIUS! o Tesponss curve
carbon res. ohms in each 209.75 Figure No. 7 LILM 9 h‘
lead. sweep) ers as shown.
211.25
213.50 21575 13
199.25
201.50 20375 11
193.25
195.50 197.75 10
187.25
189.50 191.75 9
183.50 L2 8
Berean e 185.75 Check all channels to see
410 Two 120 ohm |term. with 120 177.50 175.25 7 R.F. Test Point N, thaf they have not been
carbon res. Thn:js in each lggzz Figure No. 7 seriously affected.
ead. .
85.50 87.75 6
77.25
79.50 8175 5
67.25
69.50 7175 4
61.25
63.50 6575 3
55.25
57.50 59.75 2

OSCILLATOR ALIGNMENT

Restore st LF. tube V7 to its socket. 1f the oscillator seems to be off frequency approximately the same amount for a majority

of the channels, it is possible to correct them in one step. using adjustment K Figure No. 7. Before adjusting K move each indi-
vidual channel oscillator slug (they are reached through a hole at the right of the channel switch shaft), and observe the curve.
It should be noted that adjustment K is an all-channel oscillator circuit adjustment and should not be adjusted for any individual
channel.

Connect the output of Model 7008 (Philco) to the antenna terminals of the receiver through a matching network: see Figure No.

14. Connect the oscilloscope input through the scope input leads to point E Figure No. 7.

Set the FUNCTION switch to AM RF.

SWEEP MASTER MARKER
STEP DUMMY GENERATOR OscC. GEN. CONNECT ADJUST
No. ANTENNA COUPLING (MC) FREQ. (MC) | CHANNEL | SCOPE OSC. SLUG REMARKS
Across ant ter- Adjust to place the sound
411 See Figure | minals with match- (Use Table in above Point E. 13 to 2 incl marker as per Figure No.
No. 12 ing network. See R.F. Alignment Chart) FTigure No. 7 ©{ 13. The Video marker
Figure No. 12. | should fall about 50%.

5
B
C
5 4
DF_TECTO#¢ F
ALIGN. TIE! (2 D -~ BENEATH
POINT 7.1 cHAsSsIs
®
~J_G-ABOVE
4.5 MC. CHASSIS
®~——1—H-ABOVE
2 OR
TRAP BENEATH
CHASS!S
- = %
ALIGNMENT POINTS Figure No. 7

TOP VIEW

Figure No. 11

VIDEO
MARKER

Figure No. 13

PHILCO
DUMMY

GND

ANT MATCHING NETWORK

»ZZm—Z>

Figure No. 14
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MUNTZ TV Chassis 17B1, 17B2, 17B3, 17B4, 17B5, 17B6, 37A2, continued
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OLYMPIC RADIO & TELEVISION INC.

Chassis TN-21, used in Models 21C65, 21C68, 21C72, 21C73, 21D60, 21D64, 21K61,
21K62, 21K63B, 21T58, 21T69, 21T70, and 21T74, is covered by diagrams below
and on page 84. Chassis TM-17, used in Models 17C57, 17K55, 17T56, uses 17THP4
picture tube, but is very similar to TN chassis. TV section of the combination set
TNA-21, Model 21K101, is also similar.
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OLYMPIC TN-2I CHASSIS

2" TN MODELS: 21TS8, 2ID60, 2IK6l, 2IK62, 2IKE3B, 2ID64, 2ICES, 2ICE8, 21T69, 2IT70, 2IC72, 2IC73 & 2ITT4
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Pckurd-Be

CHASSIS TYPE 2040 is a 20 tube TV chassis which
mounts a 21 inch electrostatic focus picture tube on all
models except the 17 inch table model. It features a Local-
Distance switch located on the rear chassis apron to insure

optimum performance in either fringe or metropoliten
areas. This chassis is used on the following models:
(VHF Tuner, (VHF-UHF Tuner)

2041 2141 Table Model, 21 inch
2042 2142 Standard Console, 21 inch
2043 2143 De Luxe Console, 21 inch
2044 2144 Table Model, 17 inch

Complete circuit diagram is printed
on the next page, over.

ALIGNMENT PROCEDURE
CHASSIS 2040

PICTURE I-F ALIGNMENT:

1. Connect a vacuum tube voltmeter between point “A”
and ground.

2. Lloosely couple signal generator to mixer tube in
tuner.

Sig. Gen.

Step  Freqgncy. Adjust For

3. 45.50 Mc. S-15 MAXIMUM
(mixer |-F in tuner)
4, 45.50 Mc. S-6 MAXIMUM
5. 41.80 Mc. S-5 MAXIMUM
6. 43.30 Mc. S-8 MAXIMUM
7. 44,50 Mc. S-10 MAXIMUM
8. 39.75 Mc. S-4 and §-9 Minimum
9. 47.25 Mc. S$-3and §-7 Minimum

REPEAT STEPS 3 THROUGH 9

10. Connect oscilloscope to point “B”, using a 22,000
ohm isolating resistor in series with the scope probe.
Connect an electrolytic capacitor. 5 mfd., 50 volt,
between point “A” and ground, the negative 'ead
to point “A“,

11. Connect sweep generator to antenna ferminals
through an impedance matching network. (Antenna
terminals 300 ohms balanced.)

12. Rotate tuner to channel 3, and set sweep generator
to center frequency of channel, (63 Mc.). With a
sweep width of 10 Mc., adjust generator output to
develop approximately 2 volts of A. G. C.

13. With signal generator loosely coupled to converter
tube, adjust output to provide the markers shown on
the response curve, Fig. 1. Check the position of the
markers one at a time.

14. Observe the waveform obtained on the oscilloscope
and compare it with the waveform shown in Fig. 1.
If the spot frequency alignment has been carefully

done. the comparison will be favorable. However,
slight retouching of the |-F adjustments may be re-
quired. It should not be necessary to change any ad-
justment appreciably. The markers should be located
as follows:

The 47.25 Mc. and the 39.75 Mc. at minimum

response. (These markers will be at too low a

level to show on scope.)

The 45.75 Mc. marker at 50% response.

The 43.30 Mc. marker at 95% response.

The 45.00 Mc. marker at 97% response.

The 41.25 Mc. marker at 8% response.
IMPORTANT: The 45.00 Mc. marker must not exceed

97°% response on channel 3 or picture
may smear on higher channels.

ALIGNMENT OF 4.5 Mc. TRAP:

1.

4.

5.

Connect signal generator between point “B” and
ground through a .001 mfd isolating capacitor.
Turn contrast control to maximum.

Connect a R-F vacuum tube voltmeter to point “C".
If an R-F VTVM is not available, connect a germani-
um diode crystal in series with the positive probe of a
conventional VTVM.

Set signal generator to 4.50 Mc., exactly, with the
output at one volt or more.

Adijust trap, S-11, for minimum VTVM reading

NOTE: If signal generator is not capable of one volt out-
put, it will be necessary 1o adjust the trap by visual means.
To do this, observe the picture and adijust the trap to elimi-
note the 4.5 Mc. beat.

SOUND I-F AND RATIO DETECTOR ALIGNMENT:

1.

PICTURE
CARRIER
45.75 MC.

Connect signal generator between point “B” and
ground.

Connect VIVM between point “D” and ground.
With generator frequency at 4.50 Mc., adjust S-12
and S-1 for MAXIMUM output.

Connect VTVM between points “E” and "F”.

Adjust Ratio Detector secondary, $-2, for zero be-
tween positive and negative peaks.

SOUNDO
CARRIER £1.25MC. 39.75MC.

47.25MC.

43.3 mc.
45.0MC.

Fig. 1. I-F Response Curve, Chassis 2040 as
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PHILCO

R-F CHASSIS R-181 AND
DEFLECTION CHASSIS D-181

R-F Chassis R-181U incorporates

a UHF tuner for UHF reception,
and is used in UHF models.

For a complete list of models using these chassis, see listing on page 96.

(This material is printed through the courtesy of the Philco Corp.)

CIRCUIT DESCRIPTION

Philco “B line”, Code 130 Television Reccivers use
two chassis—r-f chassis R-181, containing the r-f, video,
audio, and sync circuits, and deflection chassis D-181,
containing the power and deflection circuits. Since
these chassis are not isolated from the 60-cycle power
line, all protruding shafts and mounting feet are
insulated from the chassis.

CAUTION: See A-C LINE ISOLATION.

A separate subchassis contains the r-f amplifier, the
oscillator, and the mixer. The r-f amplifier uses a
6BZ7 tube, V1. The oscillator and mixer each use
one half of a 12AZ7 tube, V2. The output of the
mixer is fed to a three-stage, stagger-tuned, i-f ampli-
fier system employing three 6CB6 tubes. A type
IN64 crystal diode is used for the video detector,
the output of which is amplified by a single-stage
video amplifier utilizing a type 12BY7 tube, V6. The
connections at the detector are such as to produce a
composite video signal with negative-going sync
pulses. The signal, which is subjected to a 180-degree
phase shift through the video amplifier, is applied to
the cathode of the picture tube; therefore, the sync
pulses at this point are positive-going, The grid of
the picture tube is returned to ground through a re-
sistor (R309). A blanking pulse, taken from the ver-
tical output stage, is applied across R309, for sup-
pression of the vertical retrace.

Sound if. (intercarrier) is obtained by utilizing the
beat frequency produced when the 26.6-mc. video
carrier and the 22.1-mc. sound carrier are mixed in the
video detector. The 4.5-mc. beat frequency is the
difference between 26.6 mc. and 22.1 mc., and con-
tains the FM sound signal. This 4.5-mc. signal con-
tains only a negligible amount of video amplitude
modulation, provided that the amplitude of the 22.1-
mc. signal is considerably lower than that of the 26.6-
mc. signal. The proper relationship between the two
carriers is established during the alignment of the re-
ceiver.

The oscillator is tuned primarily to obtain the best
picture, since the 4.5-mc. relationship always exists
between the two carriers. The 4.5-mc. sound if.
(intercarrier), which is taken from the plate circuit
of the video amplifier, is passed through a 4.5-mc.
sound i-f stage using a 6AUSB tube, V7, and is then
applied to the FM detector, which utilizes two diode
sections of a 6T8 tube, VBA. The triode section of the
6T8, V8B, is used as the first audio amplifier. The
power amplifier uses a 6K6GT tube, V9.

A portion of the video signal appearing at the grid
of the video amplifier is applied to the pentode sec-
tion of a 6U8 tube which operates as a sync ampli-
fier, V10A. The output of this stage is composite video
with positive-going sync, and is applied to grid 3 (pin
7) of the 6BE6 sync separator, V11, Since grid-leak
bias is used on grid 3, the tips of the sync pulses are
clamped to zero. and the video components swing
in a negative direction from zero. Because of the
cut-off characteristics of grid 3, the video components
are eliminated. and only negative-going sync pulses
appear in the plate circuit of the sync separator. At
the same time, however, a signal is taken from the
video detector and applied to grid 1 (pin 1) of the
6BE6 tube. This grid is returned to B plus, and the
bias is maintained close to zero, because of a small
grid-current flow. Since the signal applied to grid 1
is composite video with negative-going sync, any
noise modulation present in the signal appears in the
form of sharp spikes, driving in a negative direction.
The circuit constants are chosen to allow grid 1 to cut
off plate current whenever the signal goes more neg-
ative than the sync pulses. A series grid-limiting re-
sistor {R614) is also incorporated, to prevent the video
components from appearing in the plate circuit of
the sync separator. A-G-C voltage is also developed
in the sync separator circuit in the following manner:
On tips of the sync pulses, grid 3 (pin 7) of the
6BE6 tube draws current, which flows downward

(Continued on the next 10 pages) 87
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PHILCO CHASSIS TYPES R-181, D-181

through the network composed of R609, R610, R611,
L214, and R21], causing capacitors C604, C602, and
C603 to assume negative charges that are propor-
tional to the amount of peak signal applied to grid
3. The tuner a-g-c voltage is delayed by means of a
resistor divider network, which applies a small pos-
itive voltage to the tuner a-g-c circuit. This positive
voltage prevents a-g-c action from lowering the tuner
gain on weak signals. To prevent the delay voltage
from driving the tuner a-g-c voltage positive on weak
signals, a diode clamp (part of V8B) is connected
across C602.

The negative-going sync pulses appearing in the
plate circuit of the sync separator are fed to the
sync inverter stage, V10B (triode section of the 6U8
tube). This stage acts as a phase-splitter circuit; pos-
itive sync pulses appear in the plate circuit, and neg-
ative sync pulses are taken from the cathode. Both
positive and negative sync pulses are fed through
the interchassis cable into the deflection chassis.

Proper triggering of the vertical oscillator requires
negative synchronizing pulses. The vertical sync sig-
nal is separated from the horizontal sync signal by
the integrator circuit, and is fed to the grid of the
vertical oscilator (V12), a cathode-coupled multivi-
brator. The output of the vertical oscillator is ampli-
fied by a type 12B4 tube, V13, which is employed as
the vertical output amplifier. The output of the ampli-
fier is applied to the vertical-deflection coils through
the vertical-output transformer.

The horizontal sweep circuits require both positive
and negative sync pulses. The phase-comparer circuit
uses a 6AL5 tube, V14. Positive sync pulses are ap-
plied to the plate of V14A, and negative sync pulses
are applied to the cathode of V14B. A saw-tooth volt-
age is fed to the plate of V14B and to the cathode
of V14A, for comparison of the sync and horizontal
sweep voltages. When the saw-tooth and sync signals
are exactly in phase, no voltage is developed across
R800, but when the two signals are out of phase,
either a positive or a negative voltage is developed,
depending upon whether the horizontal-oscillator
frequency is lower or higher than the sync-pulse
frequency. The grid circuit of the horizontal oscil-
lator, a 12AU7 (V15) cathode-coupled multivibrator,
is connected to R800 through a filter network; when
the voltage at this point goes in a positive direction,
the frequency of the horizontal oscillator is increased,
and when the voltage swings negative, the frequency
of the oscillator is decreased. In this manner the
frequency of the horizontal oscillator is controlled
over the lock-in range of the circuit. The horizontal-
oscillator hold control (R812) adjusts the horizontal-
oscillator frequency so that it is within the control
range of the phase comparer. The output of the

horizontal oscillator is fed to the horizontal output
amplifier, which makes use of a 6BQ6GT tube, V16.
The screen voltage for the horizontal amplifier is
supplied from a voltage-divider network, R816, R817,
(the WIDTH control), R818, R307 (the BRIGHTNESS
control), and R311 are parts of this divider. R817 varies
the voltage applied to the screen, thus adjusting for
proper picture width. Adjusting R307 for, brightness
varies the bias on the picture tube. The change in
bias causes a change in beam current, and would
tend to result in a change in picture width and var-
iation in the second-anode voltage. However, when
the control arm of the BRIGHTNESS control, R307,
is moved toward ground, less of the control is shunted
by the 22K resistor, R311, and the total resistance of
the voltage divider is increased. This increase in re-
sistance results in a decrease in the current through
the divider, and the screen voltage on the horizontal
amplifier is increased proportionally, thus compen-
sating automatically for the increase in beam current
in the picture tube. The horizontal amplifier feeds the
deflection coils through the horizontal output trans-
former. A 6AX4GT tube, V17, is used as the hori-
zontal damper.

The second-anode voltage for the picture tube is
supplied by one 1B3GT high-voltage rectifier tube,
V18. The B plus voltage for the receiver is supplied
by two selenium rectifiers, CR100 and CR10l, in a
full-wave, voltage-doubler circuit, operating directly
from' the power line. Bias voltage is obtained from
across a filter choke, 1405, which is in series with the
negative side of the B plus supply. The B plus boost
voltage, derived from the horizontal damper circuit,
supplies higher B plus voltage to the vertical oscillator
and the first anode of the picture tube. Filament volt-
age for all the tubes except the high-voltage rectifier
is supplied by a step-down transformer. Filament volt-
age for the high-voltage rectifier is supplied by a
winding on the horizontal output transformer.

IMPORTANT
A-C LINE ISOLATION

CAUTION: One side of the a-c line is
connected to the chassis through C101
and L405. The other side of the a-c line
is connected to the chassis through R100,
F100, CR100, and C103, in series. Ground-
ing the chassis will result in a short circuit
across one or the other of these two
branches in the voltage-doubler circuit.
During servicing and alignment it is de-
sirable that an a-c line isolation trans-
former capable of handling at least 225
watts (Philco Part No. 45-9600) be used.
Failure to use an isolation transformer will
greatly increase the shock hazard, and
may result in damage to the test equip-
ment or receiver, or both.
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HORIZONTAL-OSCILLATOR
ADJUSTMENT

To adjust the horizontal-oscillator circuit, tune in
a station and proceed as follows:

1. Reduce the width of the picture until approxi-
mately 1 inch of blank screen appears at the right-
hand and left-hand sides of the picture.

2. Increase the BRIGHTNESS control setting un-
til the blanking becomes visible. This will appear as
a dark vertical bar on each side of the picture.

3. Connect a .1-uf. condenser from the test point,
adjacent to TC800, to ground. (The plate side of the
horizontal ringing coil, L800, is connected to the
test point.)

4. Set the HORIZONTAL HOLD control tc the
approximate center of its mechanical rotation.

5. Adjust the HORIZ. HOLD CENTERING con-
trol until equal portions of the blanking bar appear
on both sides of the picture.

6. Remove the .1-uf. condenser from the test point.

7. Adjust the horizontal ringing coil, L800, until
equal portions of the blanking bar again appear on
both sides of the picture.

8. Rotate the HORIZONTAL HOLD control
through its range. The picture should fall out of
sync on both sides of the center of its rotation. if the
picture does not fall out of sync on both sides, re-
adjust the HORIZ. HOLD CENTERING control.

9. Rotate the HORIZONTAL HOLD control
through its range, and observe the number of di-
agonal blanking bars that appear just before the pic-
ture pulls into sync. The pull-in should occur with
from 1 to 2 diagonal bars when the sync position is
approached from either direction. If proper pull-in
is not obtained, repeat the above procedure.

VIDEO-DETECTOR
PEAKING-COIL ADJUSTMENT

The video-detector peaking coil, L214, is adjusted
at the factory for proper transient response of the
video circuit. Ordinarily, this coil will require no
further adjustment by the serviceman. On any station
where excessive overshoot or excessive smear is pres-
ent, a slight adjustment of L214 may improve the
picture quality on that station; however, this adjust-
ment may sacrifice the quality on other channels. If
L214 is replaced in servicing, adjustment will be re-
quired.

Before adjusting 1.214, check the tuner alignment
and i-f alignment. (Never adjust L214 until the align-
ment of the receiver is correct.) Then tune in a station
and adjust L214 until there are no trailing whites or
smear in the picture. Turning TC206 clockwise re-
duces trailing whites and overshoot; turning TC206
counterclockwise reduces picture smear and increases
trailing whites. The proper position is the point where
no smear or trailing whites appear in the picture.

TELEVISION ALIGNMENT
GENERAL

The alignment consists of tuning each i-f coil to a
given frequency, using an AM signal, and then feed-
ing in a sweep signal at the antenna terminals and
touching up the adjustments to obtain the desired
pass band.

The over-all response curve (r-f, i-f) of the circuits
from the antenna terminals to the video detector,
after the i-f stages have been aligned, should appear
essentially the same, regardless of the channel under
test. If not, the tuner should be aligned.

106 OHMS

O v‘\lV\lW-—T—O

SIGNAL GENERATOR

300 TO
ouTPUT
1 ANTENNA
(75 OHMS) L EE OHwMsS INPUT
150 OHMS
O A

Figure 1. Antenna-Input Matching Network
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Figure 2. Video I-F Alignment Jig

TELEVISION TUNER ALIGNMENT

After the tuner is serviced, or if an i-f alignment
is required, the tuner alignment should be checked
by observing the tuner response curve, as given under
Bandpass Alignment. If the response curve does not
fall within the limits shown in figure 5, the tuner
should be realigned. If realignment is necessary, use
the procedure given below.

Since the frequency of the local oscillator affects

the tuner response, the local-oscillator alignment
should be made first.
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PHILCO PLUGRE0
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Figure 3. Sound I-F Alignment Jig

Oscillator Alignment

General

Tuning cores are provided in the oscillator coils at
channels 13, 11, 9, 7, 6, and 4. By adjusting these
tuning cores, all channels may be placed on fre-
quency. This procedure should be carried out with the
highest-frequency channel first, since the alignment
of each channel affects the alignment of all the chan-
nels below it in frequency. The channel adjustments
are so arranged that, with one exception, each ad-
justment corrects the tuning of more than one chan-
nel. The coverage of the various adjustments is as

follows:
Channel Channels Corrected
Adjustment By Adjustment

13 13 and 12

11 11 and 10

9 9 and 8

7 7 only

6 6 and 5

4 4, 3, and 2

The FINE TUNING cam should be preset for all
adjustments by placing the stop on the FINE TUN-
ING cam between the Channel 7 and 8 holes on the
front plate of the tuner. See figure 4.

62 Tcsiz
6
© cs08 Tesis
S ®
Y
csi2
vz Vi
12A27 6827
MIXER RF AMPL
os¢ /

TC304  TC502 TC500

{__—1} TC505  TC503 mg

Figure 4. Television Tuner,
Showing Locations of Adjustments

Procedure Using Signal Generator

An r-f signal (unmodulated), at the oscillator
frequency, is fed into the antenna input from an AM
signal generator, and the oscillator tuning cores are
adjusted for zero beat. The r-f signal frequency
should be accurately determined. It is preferable that
the signal be taken from a crystal-controlled source;
if this is not available, the signal generator may be
calibrated against the television station.

1. Connect the hot lead of the oscilloscope to the
mixer plate test point, G2, through a 1000-ohm re-
sistor, and connect the ground lead of the oscillo-
scope to the chassis, near the test point. (High oscil-
loscope gain may be necessary to obtain a visual beat.
In this instance, base-line hum may be ignored.)

2. Connect the AM (marker) generator to the 300-
ohm antenna-input terminals. For this purpose’ the
antenna-input matching network is not required.

3. Disconnect the white (a-g-c) lead from the tuner,
and connect it to the negative terminal of a 1%-volt
battery. Ground the positive terminal. If regeneration
is observed, the bias may be increased to 4 or 5 volts
to reduce the regeneration.

4. Mechanjcally preset the fine-tuning cam as
shown in figure 4.

3. Feed in an r-f signal (unmodulated), at the oscil-
lator frequency for Channel 13, with the CHANNEL
SELECTOR set for Channel 13.

6. Adjust the Channel 13 tuning core (see figure 4).

7. Reset the signal-generator frequency and the
CHANNEL SELECTOR, and adjust the tuning cores
for Channels 11 and 9, respectively.

8. Repeat steps 5, 6 and 7 until Channels 13, 11,
and 9 are within plus or minus 500 kc. of the cor-
rect frequency.

9. Feed in r-f (unmodulated) signals, at the oscil-
lator frequencies for Channels 7, 6, and 4, consecu-
tively (see NOTE below), and adjust the respective
tuning cores (see figure 4).

NOTE: The exact position of the FINE
TUNING cam should be marked when
Channel 4 is correctly aligned. This po-
sition is to be used in step 4 of the i-f
alignment procedure.

>
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Procedure Using Station Signal

The following simplified procedure may be used
to align the oscillator when the television i-f align-
ment is satisfactory and a station signal is available:

1. Mechanically preset the FINE TUNING cam
to the center of its range (see figure 4).

2. Tune in the highest-frequency channel to be
received. :

3. Adjust the tuning core for that channel, or the
next highest channel, for the best picture; that is,
starting with sound in the picture, turn the tuning
core until the sound disappears. Repeat for each
channel received in the area.

Bandpass Alignment

General

The bandpass alignment consists of aligning the
tuner at Channels 13 and 6, and then making it track
down to Channels 7 and 2, respectively.

During, the alignment, a fixed bias of 1% volts is
applied to the r-f amplifier tube.

An FM (sweep) signal is applied to the antenna-
input circuit, and an oscilloscope is connected to the
mixer plate circuit. The, oscilloscope gain should be
as high as possible, consistent with hum level and
“bounce” conditions. Hum conditions will cause dis-
tortion of the time base and response. Bounce con-
ditions, which are caused by poor line regulation,
will cause the response and time base to jump up
and down. The use of too high an oscilloscope gain
aggravates these conditions, whereas the use of too
low a gain necessitates increasing the generator out-
put to a point where the tuner may be overloaded.
Overload may be checked by changing the generator
output while observing the shape of the response
curve; any change in the shape of the curve indicates
overload, in which case a lower generator output
and higher oscilloscope gain must be used. The tuner
coupling link should be disconnected from the i-f sec-
tion and a 40- to 70-ohm resistor connected across
the open end of the link, to eliminate the absorption
effect of this coil on the response curve.

1. Disconnect the white (a-g-c) lead from the tuner,
and connect it to the negative terminal of a 1%-volt
battery. Ground the positive terminal.

2. Disconnect the tuner link at terminal board
~ B11-5 and B11-7 (see figure 36), and connect a 40- to
70-ohm carbon resistor to the two leads of the link.

3. Connect a 1000-ohm resistor in series with the
hot lead of the oscilloscope. Connect the other end of
the resistor to the mixer plate test point, G2, and
connect the ground lead of the oscilloscope to the
chassis, near the test point.

4. Connect the FM (sweep) generator to the 300-
ohm antenna-input terminals through an antenna-in-
put matching network. See figure 1.
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Figure 5. Television Tuner
Response Curve, Showing Bandpass Limits

Procedure

1. Set the CHANNEL SELECTOR and FM
(sweep) generator to Channel 13 (213 mc.): Adjust
the generator for sufficient sweep to show the com-
plete response curve.

9. Establish the channel limits (see figure 5) by
using the marker (AM r-f) signal generator to pro-
duce marker pips on the response curve. (Set the
marker generator first to 210 mc., then to 216 me.)
The curve should be reasonably flat between the
limits shown in figure 5.

3. Adjust TC502 and TC504 (figure 4) for a sym-
metrical, approximately centered pass band. Set the
marker generator to 213 mc. Detune TC504 counter-
clockwise until a single peak appears. Adjust TC502
until the peak falls on the 213-mc. marker. It may
be necessary to increase the output of the generator
during this adjustment. Then adjust TC500 for max-
imum curve height and symmetry of the single peak.
The antenna circuit is now tuned for the high-
frequency channels.

4. Readjust TC502 and TC504 for a symmetrical
tesponse, centered about 213 mec., and falling within
the limits shown in figure 5.

5. Set the CHANNEL SELECTOR and FM gen-
erator to Channel 7 (177 mc.).

6. Establish the channel limits by using the marker
generator to produce marker pips on the response
curve. (Set the generator first to 174 mc, then to
180 mc.). The curve should be reasonably flat be-
tween the limits.

7. On Channel 7, note the response curve, with re-
spect to tilt and center frequency. The curve should
be centered in the pass band, and should be sym-
metrical.
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8. If the curve is not symmetrical, and appears
unbalanced, as shown in figure 6, leave the generator
and tuner set to Channel 7, and adjust C508 and
C512 (see figure 4) to obtain a response curve which
is the mirror image (tilt in the opposite direction) of
the original. This is a form of overcompensation, to
allow for the effect of Channel 13 adjustment on
Ch