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MODEL IDENTlFICATION CHART
Model Nurber e
24A12, 24A125 20A1 — 4PAl
4H15A or B, 4H16A or B, 4H17A or B 20A1 4]1 *6PAl
24C15, 24C16 20B1 -— 4PAl
4H145A or B, 4H146A or B, 4H147A or B, 4H155A or B, ’
4H156A or B, 4H157A or B, 4H165A or B, 4H166A or B, 20B1 4]1 *6PAl
4H167A or B, 30F15 30F16, 30F17
4H18C or CN, 4H19C or CN, 4H145C or CN, 4H146C,
4H156C or CN. 4H166C or CN, 4H167C or CN, 30F15A, 20B1 4K1 6PA3
30F16A, 30F17A
25A15, 25A16, 25A17 21A1 — 4PA2
4H137A or B, 4H126A or B 21A1 4]1 **6PA2
4H126C or CN 21A1 4K1 6PA4

* 6PA3 can also be used. ** 6PA4 can also be used.

SPECIFICATIONS

High voltages are present throughout the horizontal
output and second anode supply circuits. No attempt
should be made to make measurements from these points
with ordinary test equipment.

Picture Presentation
Direct View Electromagnetic Cathode Ray Tube
Picture Area:
10 inch tube:
12 inch tube:
16 inch tube:

Input Impedance
300-ohm Balanced.

Intermediate Fr

Video 25.75 MC. Audio 21-25 MC.

Power Supplies
Low Voltage. High Voltage.
Second Anode Voltage.

62 square inches.
82 square inches.

- . Very carefully follow instructions given in this manual
125 square inches. ; ’

regarding location of test points for alignment, for taking
voltage measurements. or in making oscilloscope wave-
form analysis. Do not connect test equipment across
other points in the receiver unless vou are thoroughly
familiar with the circuit wiring and points at which high
voltages are present.

CAUTION — PICTURE TUBE HANDLING
Due to the high vacuum and Targe surface area of the
picture tubes. great care must be exercised when handling
these tubes. The picture tube must not be scratched or

Operating Voltage
110-120 volts. 60 cycles.

HIGH VOLTAGE WARNING

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

subjected to excessive pressure as fracture of the glass
will result in an explosion of considerable violence which
may cauke personal injury or property damage.

Television Frequency Ranges Half Wave

Wave Picture Sound Folded Shorted

Channel  Channel Length Carrier, Carrier, Het.Osc. Dipole Dipole Reflector Director Channel

Number Freq., MC Meters MC Freq., MC Length Length Length Length Trap*
2 54- 60 5.55-5.0 55.25 59.75 81 98" 96~ 103" 95" ‘84"
3 60- 66 5.0 -4.55 61.25 65.75 87 90" 88" 94" 86" 78"
4 66- 72 4.55-4.17 67.25 71.75 93 82" 80" 86" 78" 70"
5 76- 82 3.95-3.66 77.25 81.75 103 n” 69" 74" 68" 61"
6 82. 88 3.66-3.41 83.25 87.75 109 66" 64" 69" 64" 53"
7 174-180 1.72-1.66 175.25 179.75 201 32 30" 33" 30" 25"
8 180-186 1.66-1.61 181.25 185.75 207 31" 29 32" 29%” 24"
9 186-192 1.61-1.56 187.25 191.75 213 30 28" 31" 29" 24"
10 192-198 1,56-1.51 193.25 197.75 219 29~ 27" 30" 28" 23"
11 198-204 1.51.1.47 199.25 203.75 225 28" 26" 29" 27" 22"
12 204-210 1.47-1.43 205.25 209.75 231 27" 25" 28" 26" 22~
13 210-216 1.43-1.39 211.25 215.75 237 26" 24" 27" 25" 21"

N B
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CHASSIS 20Al, 20Bl, 21Al,
Radio Ch. L|.J1, lun

* CONSTRUCTING A CHANNEL TRAP

* Constructed of a piece of 300 ohm transmission
line, shorted on one end to serve as a 14 wave length
shorting stub. Cut a piece of line slightly longer than
given under the “Half-wave Shorted Channel Trap”
column and connect the two leads of one end across
the receiver antenna terminals.

Using diagonal cutters or razor blade, “short”
across the transmission line at a place slightly longer
than the calculated length. Care should be taken when
“shorting” the line to cut through the plastic covering
only; do not cut the conductors. 1f the interference is
not “trapped out”, short the line in 14” intervals
(working toward the terminals) until the critical point
is reached. Cut the transmission line and place a
carbon resistor across the line. The resistor should
be approximately 60 ohms. For strong interference, it
may be necessary to drop the resistance to 20 ohms,
and for weak interference it may be possible to use a
150 ohm resistor. Do not use any lower value resistor
than necessary to minimize the interference.

f the interference frequency is not that of a tele-
vision station, the line may be cut and the leads
shorted together without using the resistor. Generally,
this will completely eliminate the interference fre-
quency.

If the lnterference frequency being eliminated or
“trapped-out” is tk - ~thar talavision station

operating in the -

will also be elimin:

nel. If the interfer

can not be attenuas

the line, it will be

single-throw switcl

the “Channel Trap

is switched to this

If the interferenc
sion line can be cu

Half wave shorti. _

GENERAL CHASSIS DATA

This service manual includes all necessary service data
for the 20A1, 20B1 and 21A1 television chassis, for the
4]1 and 4K1 AM.FM radio tuners, and for the 4 tube
(4PA1l, 4PA2) and 6 tube (6PA1, 6PA2, 6PA3, 6PA4)
power supplies. This manual supersedes and includes all
preliminary service data which has been published cover-
ing the chassis outlined above. Therefore. all preliminary
data (Service Letter #84 and all Supplements) should
be destroyed.

Model Numbers

Note that some model numbers in the “4H™ series
differ only in the suffix letter or letters; for example,
4H15A 4H15B, 4H15S, etc. Where the suffix letter is
A, B, C, or CN (or no suffix), this manual should be
used. If the model number is followed by the suffix
letter “S” or “SN”, the set has a 30A1, 30B1, 30Cl or
30D1 chassis and the “Television Service Manual for
30A1, 30B1, 30C1, 30D1 and 4H1 Chassis” (form num-
ber S233) must be used.

Run Numbers
A system of run numbers has been incorporated for

these television chassis. The run number is rubber stamp-
ed on the rear of the chassis. Whenever a production
change is made in the television chassis, the run number
changes to the next higher number. At the time of pub-
lication, chassis are being stamped with run number “17”.

20A1, 20B1, 21A1 Television Chassis

The 20Al1 television chassis is designed for a 10
picture tube, the 20B1 for a 12" tube, and the 21A1
for a 16” tube.

Early production 20A1, 20B1, 21A1 television chassis
(run number “15” or lower) used a 6AU6 (V403)
Sync Separator tube. Later production chassis (run
number “16” or higher) use a 12AU7 (V403) in
place of the 6AU6. The 12AU7 stage functions as a
Syne Separator and Clipper. At the same time this
change was made, the formerly unused section of the
video detector (V304) was wired and functions as a
sync limiter. The wiring of horizontal sync discriminator
V404 (6AL5) was also changed. Separate schematics
for all sets with the 6AU6 Sync Separator. and for all
sets with 12AU7 Sync Separator and Clipper are given
at the back of this manual. Be sure to refer to the
proper schematic when servicing. Additional informa-

At the time of publication, TV tuner #94C18-1 is
used in all chassis. However, a modification of this tuner
is contemplated for future use. Supplementary service
literature will be published at that time.

Note that an AC power interlock is wired into the plugs
and sockets connecting the deflection yoke, focus coil,
television back and line cord to the 21A1 chassis. When
making adjustments to a 21Al television chassis with
the cabinet back removed, it will be necessary to substi-
tute a plug or wire jumper for the interlocking plug on
the cabinet back. W

4J1, 4t
The 4J1 AM-F} -

duction combinati r
are identified by 1
except for models )
suffix letter or hac :
4K1 AM Radio T 5
ending in “C” «
30F16 and 30F1: .
“AN”. The differe. e
heater string in the .
ply instead of being ‘
as the heaters were

ponents were adde

switching section.

level to a minimu

A 3-speed recc
is used in these :
proper Record Ch

Six different po

All “television o.. , 20" or 127
picture tubes use a four tu.. upply (4PAl)
which has a 270 ohm (R505) cathode bias resistor in
the 6V6 output tube circuit. “Television only” models

having 16” picture tubes use a different four tube \

power supply (4PA2). This power supply has a 150 ohm

tion on this change is given on pages 27, 34 and 35. (R505) cathode bias resistor in the 6V6 output circuit.
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All “combination models” which use the 4]l
AM-FM Radio Tuner, and have 10" or 12" picture
tubes, use a six tube power supply (6PAl). This power
supply has a 1500 ohm (R516) voltage dropping resistor
in series with the B4- lead to the audio amplifiers.
“Combination models” which use the 4J1 AM-FM
Radio Tuner and have 16" picture tubes, use a
different six tube power supply (6PA2). This power
supplv does not have the voltage dropping resistor
(R516).

All “combination models” which use the 4K1
AM-FM Radio Tuner, and have 10’ or 12" picture
tubes, use a six tube power supply (6PA3) which is
very similar to the 6PAl power supply. The only differ-

ence between these power supplies is that the 6PA3 has
an extra lead in the cable going to the 4K1 tuner. The
extra lead connects to the heater winding on the power
transformer since the heaters in the 4K1 tuner are not
erounded to chassis.

Combination models, which use the 1K1 AM-FM
Radio Tuner, and have 16”7 picture tubes, use a
different six tube power supply (6PA4). This power
supply is identical with the 6PA2, except for the extra
lead described in the paragraph above.

Note that the 6PA3 and 6PA4 power supplies ean be
used with either the 4J1 tuner or the 4K1 tuner. The
6PA1 and 6PA2 power supplies can not be used with
the 4K1 tuner.

OPERATING THE RECORD CHANGER

For instructions on the operation of the record changer, see the “R(C221, R(222

Record Changer Manual”,
form #41A17-44

form #8256, or the RC221, RC222 customer instructions,

OPERATING THE RADIO RECEIVER
Operating the FM-AM radio receiver is conventional. Note that the OFF-VOLUME

control on the television receiver is used to turn the radio receiver ofl and on.

OPERATING THE TELEVISION RECEIVER

Fallow steps 1 through 4 in order. Also see the notes below the
Horizontal-Vertical control and the Channel-Sharp Tuning control.

Flrst ad;ust BRIGHT ¢
« NESS (outer ring) and '
then CONTRAST (inner .
knob) for most pleasing =
picture.

S

If pmlure moves up or down
adjust VERTICAL (outer ring).

If picture breaks up or “tears”
(see fig. 6) adjust HORIZONTAL

(mner Imob) unnl plcture appears

IMPROVING PICTURE QUALITY

Aflter vou have tuned in the picture as described in the
chart above (Fig.1), it is sometimes possible to improve
picture quality.

a. Be sure the SHARP TUNING control has been care-
fully set by tuning for best sound. Do not try to tune
for brightest picture. Never reduce sound volume

with the SHARP TUNING control.

b. Try readjusting the FOCUS control to improve pic-
ture detail.

s

c. Better pictures may sometimes be obtained by chang-
ing the settings of the BRIGHTNESS and CON-
TRAST controls. See Figures 4, 5 and 7. Set the
BRIGHTNESS control at a slightly different position
and then adjust the CONTRAST control for best re-
ception. Try several such control settings to deter-

For combmahon modela be sure that extreme left knob on Radlo is set to “TEL” _position.

Turn set on by rotating =
« OFF VOLUME (inner
knob) about one-half turn . -
to the right. '

Adjust FOCUS (outer
o ring) for sharp picture =
a1 :

a. "ulut station by turn-
2. ing CHANNEL to the

proper position.
b. Carefully adjust
SHARP TUNING for

best sound.

U CHANNEL

'rumn-' I'rm-l-rhrro

: About 10 minutes after o

set is turned on, carefully
. re-adjust SHARP TUN-
% ING for best souncI

mine the ones gwmg the most satlsfactory plcture

d. If picture breaks up or tears (as shown in Figure 6)
when switching to a different channel, adjust HORI-
ZONTAL control to the position where there is no
tearing when switching from channel to channcl.

SELECTING A DIFFERENT STATION
When correctly adjusted for reception of one television
station, the receiver may be tuned to another station by
merely setting the CHANNEL control to the desired sta-
tion and carefully “touching-up” the SHARP TUNING
control for best sound. Sometimes the picture can be
improved by slight readjustment of the CONTRAST

control.

SIMPLIFIED TUNING PROCEDURE

If controls have not been disturbed since set was used
last, proceed as follows:

©John F. Rider



a. Follow steps 1, 2, and if necessary, step 3 in the
chart above (Figure 1).
Also see paragraph on “Improving Picture Quality.”
b. In about 10 minutes, carefully re-adjust SHARP
TUNING control for_best sound.

TEST PATTERN

A test pattern of the type shown
in Figure 2 is usually broadcast
for a short time before a tele-
vision program begins. This con-
venience is offered to enable you
to properly tune in your receiver
before the actual program starts.

Figure 4. Insufficient contrast,
readjust CONTRAST and
BRIGHTNESS.

Figure 7. Excessive brightness;
turn BRIGHTNESS to the left.

Figure 10. Short wave transmitter
interference.

Figure 5. Excessive contrast; turn
CONTRAST to the left

Figure 8. Improper focus; adjust
FOCUS control.

Figure 11. Automobile ignition
interference.
INTERFERENCE

CHASSIS 20Al1, 20Bl, 21Al

TURNING RECEIVER OFF
Merely turn the OFF VOLUME control fully to the
left until the switch “clicks”. To sir-"*: tuning when
set is to be used again, do not ~
settings.

“1er control

Figure 6. Horizontal movement;
adjust HORIZONTAL control.

Figure 9. Interference from elec-

The operation of certain types of electrical equipment will often interfere with
television reception. Some common “interference” patterns are shown in figures
9 to 12. Interference conditions should be considered when the television receiver is
first installed and the proper antenna system installed to minimize interference effects.
See “Installation and Service Adjustments” on pages 6 and 7. Sometimes a new
source of interference will give trouble after an installation has been made and

operating satisfactorily for some time.

2-v 39Vd AL
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INSTALLATION AND SERVICE ADJUSTMENTS

INDIVIDUAL CHANNEL OSCILLATOR ADJUST-
MENT USING TELEVISION SIGNAL

The individual channel oscillator slugs of every
TV set should be adjusted upon installation. If
this adjustment is properly made, the Automatic
Gain Control (AGC) action makes the selection of
stations on the receiver praciically a single control
operation. If required at all, only slight read just-
ment of the Sharp Tuning control will complete
the tuning in of a station.

The channel indicator escutcheon is made so it can be
easily slid aside or removed from the cabinet, if neces-
sary. The cabinet is drilled to make this adjustment ac-
cessible without removing the chassis from the cabinet.
Follow the step by step procedure given below:

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

b. Set the Channel Selector knob for a station and ad-
just controls for normal picture and sound.

e. Remove the Channel Selector and Sharp Tuning con-
trol knobs.

d. For sets with an all-plastic television panel, remove
the channel indicating escutcheon by lifting the left
side of the escutcheon and then sliding it to the left.
The right side can then be pulled away from the
cabinet.

For 10” and 12" sets with a wood television panel or
for all plastic cabinets, slide the escutcheon to the
left as far as it will go. Generally, this should allow
access to the adjustment opening in the cabinet.
However, if necessary, the escutcheon can be removed
by sliding the escutcheon and the escutcheon retain-
ing spring completely to the left and then lift the left
side away from the cabinet.

For 16” sets, the same procedure can be used except
that the escutcheon should be slid down as far as it
will go. When necessary to remove, slide the es-
cutcheon and spring up as far as possible, and then
lift the bottom side away from the cabinet.

e. Set Sharp Tuning control at electrical center by ro-
tating approximately 150° or half rotation as shown
in figure 33. Note position of dielectric rotor.

f. Carefully insert a 15” blade, NON-METALLIC, align-
ment screwdriver in the 14” hole in the television
panel. When the screwdriver blade engages the slot
in the oscillator slug, carefully adjust the slug for
best sound. Do this carefully since this adjustment
generally requires only slight movement of the slug.
Carelessly adjusting the slug may result in turning it
in too far with the result the slug will fall into the
coil. If this happens, see “Oscillator Slugs In Too
Far” on page 36. USE OF A METALLIC SCREW-
DRIVER WILL MAKE PROPER ADJUSTMENT
IMPOSSIBLE.

Check the setting of the Sharp Tuning control per
step “e” and repeat step “f” for each channel having

a station in operation.

o

——
R—
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RECEIVER LOCATION

The Television Receiver should be placed so that sun-
light or light from lamps does not fall on the face of the
cathode ray tube and cause glare or reflections. See
figure 13.

Do not install the receiver in front of a window or
any other source of light. Remember to place the re-
ceiver a small distance from the wall to allow adequate
ventilation.

When selecting a location, be sure to bear in mind the
necessity for access to an electrical outlet, and the need
for an external antenna and transmission line.

WINDOW

\ocm

Figure 13. Receiver Location.

[

ANTENNA

The antenna and transmission line are the most im-
portant parts of the television receiver installation.

Television signals are transmitted on very high fre-
quencies and unlike ordinary broadcast transmissions,
the range of television transmission is restricted to line
of sight.

Also the high frequencies used in television are sub-
ject to reflection from solid objects, thus a signal may be
received over two or more paths: the signal direct from
the transmitting antenna and one or more signals which
have been reflected by objects such as buildings. Since
there is a time difference in the arrival of the direct and
reflected signals, multiple pictures or ghosts may appear
on the cathode ray tube.

In order to prevent or lessen multi-path reception,
special antennas are necessary, the most common type
being a half-wave dipole consisting of two rods each a
quarter wavelength long. Such an antenna will receive
from two directions only. By fitting a reflector to the di-
pole, it can be made uni-directional. If multi-path recep-
tion or “ghosts” are still apparent, it will be necessary to
sharpen the directivity of the antenna still further.

It is most jmportant that the antenna be correctly
oriented for a minimum of ghost signals.

The orientation or positioning of the antenna should be
carried out by two persons equipped with telephones. One
person should be stationed on the roof of the building
to slowly orient the antenna, while the second person sta-
tioned alongside the television receiver can advise him
when the most satisfactory picture is obtained.




The subject of antennas for television receivers is be-
yond the scope of this manual. However, a number of
texts on the subject are available.

The following points should be closely observed with
any type of antenna if clear pictures are to be obtained.

a. The antenna should be placed as high as possible and
in line of sight of the transmitting station.

b. The antenna should be orientated for best picture
with a minimum of ghost signals.

c. On weak signals, the antenna should be cut accurately
for the required frequency.

TRANSMISSION LINES

The Admiral television receiver is intended for use
with 300-ohm transmision line. This line must be
held away from any walls, metal, or the antenna mast by
means of approved stand-off insulators. The line should
be twisted about one turn each foot throughout its length
to cancel out direct signal and/or noise pick-up by the
transmission line. The transmission line should be firmly
anchored to prevent a change in position during windy

weather.

Also, 72-ohm coaxial cable may be used by connecting
the outer conductor to the chassis and the inner con-
ductor to either antenna terminal.

CHANNEL TRAP

Objectionable interference from another television
station or from an unknown source may sometimes be
apparent in the picture. To eliminate this type of inter-
ference, a channel trap can be constructed using a piece
of 300 ohm transmission line. For details see “Construc-
ting A Channel: Trap” on page 2.

PICTURE TUBE INSTALLATION ADJUSTMENTS

Picture tube adjustments such as ion trap, focus coil
and deflection yoke should be checked upon installation
of the television set, since it is possible for these adjust-
ments to become misaligned following rough handling
in shipment. See instructions for adjustments on these
pages.

Fig. 14. Picture Too Far to Right or Left;
Adjust Mechanical Position of Focus Coil.

CHASSIS 20A1, 20Bl, 21Al1

ION TRAP ADJUSTMENT

The double magnet ion trap should be located with
the black (sleeve) magnet toward the tube base.

The 16” picture tube uses a single magnet ion trap.
For tubes with the single magnet ion trap, the blue
(sleeve) end of the magnet should be located at the left
side of the tube, viewing back of the chassis.

The ion trap should be positioned so that rear end
of the ion trap magnet is opposite the metal flags
located in the neck of the picture tube. The ion trap is
adjusted by viewing its effect on a picture, pattern or
raster. Move the trap assembly back and forth with a
slight rotary motion. Adjust for brightest raster on the
screen. Reduce the brightness control until the raster is
barely visible. Adjust the focus control for clearest trace
lines and readjust the ion trap for maximum brightness.
The final adjustment should be made with the brightness
control at the minimum position at which good trace
line focus can be maintained.

Important: Be sure to tighten ion trap mounting screws
since shifting of the ion trap will cause poor brilliance,
or rounding off (shading) of corners of the raster pat-
tern. The ion trap should be adjusted for the brightest
raster possible with minimum setting of the brightness
control. Should the corners of the raster become rounded
off or shadowed after adjusting the jon trap, correct this
condition by adjusting the focus coil.

FOCUS COIL ADJUSTMENT

If a corner of the raster is shadowed or if the pic-
ture is not centered on the screen (Figures 14 and 15),
it may be corrected by adjusting the screws holding
the focus coil assembly (see Figure 16). Should the
focus coil require excessive tilting to obtain proper
centering, it may be necessary to slightly reposition
the deflection yoke bracket. The yoke mounting bracket
should be moved forward until the rubber channel
(cushion) firmly supports the flare of the picture
tube. WARNING: When carrying out this adjust-
ment, extreme care should be exercised so that
no abnormal pressure is exerted on the neck of
the picture tube, possibly causing the tube to
break.

Fig. 15. Picture Too High or Too Low;
Adjust Mechanical Position of Focus Coil.

S ——
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TEST PATTERN ILLUSTRATIONS

The test pattern illustrations shown are for rectangular picture windows. For sets
with rounded-end picture window, the large circle in the test pattern should be con-
centric with the circular contour at the ends of the picture window.

< P DEFLECTION DEFLECTION YOKE ADJUSTMENT" “If pic
~ | _ADJUSTMENT  ture appears tilted (Figure 17), loosen the wing nut on
é top of deflection yoke and rotate the deflection yoke coil
‘ for correct picture orientation while pushing the yoke

o coil forward as far as it will go”.

FOCUS CoIL
ADJUSTMENT

INTERLOCK

~ pL40z

=y 0
L401| (& ?A HOR LIN.
A m By

HOR. LGCK
® ke
vcmm 42| "T405
G@ -:@ ¢ @ HOR WIDTH
P43 RAQ9 DRIVE
HEIGHT

o
|

Figure 16. Rear View, Showing Adjustment Lecations.
Note: 16” picture tubes are not mounted on chassis.

HEIGHT AND VERTICAL LINEARITY
ADJUSTMENT
a. Adjust height (Figures 18 and 19) control R409
(Figure 16) to just fill picture tube mask.

b. Adjust vertical linearity (Figure 20) control R413
(Figure 16) for best vertical linearity. Distance
AB should then equal DE; BC should equal CD
(Figure 22).

c. Alternate readjustment of these controls may be neces-
sary to obtain best vertical linearity.

HORIZONTAL OSCILLATOR ADJUSTMENT

Perform this adjustment as follows:

a. With television signal properly tuned in. allow the Fig. 18. Lack of Height; Adjust HEIGHT
receiver to warm up for a few minutes. Control.

b. Rotate the contrast and horizontal hold controls fully
clockwise. If the picture is not locked in, adjust the
horizontal lock control until picture falls in sync.

c. Very slowly turn the horizontal lock control clock-
wise until picture falls out of sync. Now very slowly
turn the horizontal lock control counter-clockwise
until the picture falls in sync.

d. Adjustment should now be satisfactory, however,
check adjustment by slowly rotating horizontal hold
control almost fully in either direction and interrupt-
ing the television signal by switching the selector
switch on and off channel. The picture should auto-
matically fall in sync. through at least three-fourths
of the range of the horizontal hold control. Tf neces-
sary repeat the above steps for best results. HEIGHT control.

©John F. Rider



Fig 20. Non-Linear Vertically: Aujust
VERT. LIN. Control.

CARr

Fig. 22. Correct Width and Horizontal
Linearity.

WIDTH AND HORIZONTAL LINEARITY
ADJUSTMENT

a. Adjust horizontal drive control C421 (Figure 16)
for best linearity. Distances FG should then equal
HK; GC should equal CH (Figure 22). Horizontal
drive control C421 should be as far counter-clockwise
as possible, consistent with good linearity. Caution:
Trimmer screw will fall out if C421 is turned out
completely.

b. If horizontal non-linearity (Figure 21) cannot be
corrected by horizontal drive control adjustment,
further adjustment can be obtained by means of hori-
zontal linearity control 1402 (Figure 16). (L402 has
the greatest effect on the center of the pattern.)

c. Alternate readjustment of these controls may be nec-
essary to obtain best horizontal linearity.

d. Adjust width (Figures 23 and 24) control T405
(Figure 16) until the test pattern just fills the picture
tube mask.

e. Center as per paragraph on “Focus Coil Adjustment”.

With correct horizontal and vertical linearity and cor-
rect size adjustment, the circles in the test pattern should
appear round. The test patterns used by different sta-
tions vary. For example, the outer circle may be cut off
at A and E while points F and K are at the edges of the
picture tube mask (Figure 22). The four small circles in
the corners of the pattern illustrated are not always used.
The test pattern illustrations shown are for rectangular

CHASSIS 20Al1, 20Bl1, 21Al1

Fig. 21. Non-Linear Horizontally; Adjust
HOR. DRIVE Control.

Fig. 24. Insufficient Width

picture windows. For sets with rounded-end picture win-
dow, the large circle in the test pattern should be concen-
tric with the circular contour at the ends of the picture
window.

If more than one station is on the air when making
linearity, size and centering adjustments; check receiver
adjustment on all stations. This is necessary since all TV
stations are not perfectly linear at all times. If correct
horizontal linearity (and width) cannot be obtained, re-
fer to the trouble-shooting chart.

VIIWavy - 39Vd AL



20A1, 20B1, 21A1 CIRCUIT DESCRIPTION

— ANTENRA
SOUND RATIO AUDIO AUDIO
IF ANP. DET. ANP, ourPUT |
V201-2 » v208 » 501 » V502
. |
1 i |
RP \IxER vIDeO ®VIDEO DEr. VIDEO
AP, = e >~ IPAMP. |l & LOUTER | . v307
V01 V301-2-3 V304 V306
A A —* T ]
| Y
AP - VERT. VERT. )
0SC. 05C. |—g! ouTPUT AMPER
n V102 V306 V401A V402 V408
5
3 X 3 ]
Y [ |
e e 20d
*SYNC. SeP. syxc. HOR. HeR. HOR. polt
& CLIPPER NV, = syrc. — osc. —  oUTPUT e -
V403 V4013 DISCR. V405 V408 i
V404 v407

* In early sets, V403 was sync separator only; V304 was video detector only. See page 11; also see figure 83.
Figure 25. Functional Block Diagram.

RF TUNER SECTION

RF Amplifier (V101, 6AG5). Balanced 300 ohm
and unbalanced 75 ohm (coaxial line) input impedances
are provided by center-tapped primary winding L101A.
(See schematic, Figure 81). Secondary winding L101B
is tuned by V10l input capacity in series with the
parallel combination of C101 and C102. Trimmer C102
is used for alignment. Loading of secondary L101B by
R101 provides the required bandpass in this first tuned
circuit.

Primary coil L102A is the plate load of RF amplifier
V101. Trimmer C104 and tube output capacity tune
L102A. C104 is an alignment adjustment. Damping
resistor R103 provides the required bandpass.

Channel selection is accomplished by rotation of the
turret assembly, a different set of coils (L101 and L102)
being switched in for each channel.

Mixer, Late Circuit (V2 V102, 6J6). Secondary
coil L102B feeds the RF and oscillator injection voltages
to the grid of the mixer stage, one triode section of V102.
Secondary L102B is tuned by tube input capacity and
trimmer C107. Trimmer C107 is also used for alignment
adjustment. C106, R105 and R106 develop grid-leak bias
for the mixer stage. The two resistors are used in this
circuit in order that their junction can be brought out as
an alignment test point. An oscilloscope can be connected
to this test point “W” without materially affecting the
operation of the circuit.

The output of the mixer stage is coupled to the video
amplifier by means of a network composed of Cl114,
L106, C116, L301, L105 and C115. Condenser C116 is a

blocking condenser. The remainder of the network com-

prises two tuned circuits and a trap. The plate of the
mixer has the tuned circuit of L106 and C114 (in series
with the trap—L105 and C115) which with the tube out-
put and distributed capacities are resonated to the Video
IF bandpass. The tuned circuit to which this is coupled
is composed of L301 and the input capacity of the first
Video IF amplifier. Over-coupling of these two tuned
circuits is provided by the mutual reactance of the trap
circuit. C115 and L105 comprise a trap, tuned to ap-
proximately 17.5 megacycles, which performs the func-
tion of adjacent channel picture rejection

H. F. Oscillator (V2 V102, 6J6). Oscillator coil
L102C is inductively coupled to mixer grid coil L102B
for oscillator injection to the mixer. Condenser C109 is
in series with the parallel combination of C110 and C111
to form the split-condenser of a Colpitts oscillator. Trim-
mer C110 is an alignment adjustment. Variable-dielectric
type condenser C111 is the Sharp Tuning control. Grid-
leak bias for the oscillator is developed by R107 and
C108. The oscillator plate is shunt-fed by means of R108.

AUDIO SECTION

Audio IF Amplifiers V201, V202 (6AU6). Two
high-mu sharp cut-off pentodes are used in a two-stage
IF amplifier of conventional design. Cathode bias is used
on both stages. The sound IF signal is taken from the
video sub-chassis by a 21.25 MC series-tuned circuit
which is link-coupled to the plate coil of the first video
IF amplifier. (Early production video IF sub-chassis em-

ploy two stages of amplification before the sound signal
is applied to the grid of the 1st sound IF V201.)

Ratio Detector (V203, 6ALS5). A ratio detector is
used for FM sound detection. The network between point
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“Z” and ground (de-emphasis filter and volume control
circuit) is the AF output load circuit. Condenser C205
is an IF bypass.

Ratio detector limiter action is provided by the filter-
ing action of condenser C207. Condenser C207 is effec-
tively connected across the tuned secondary of T202
through the two diode sections of V203. This tends to
hold the IF signal amplitude at its average value and
results in limiter action.

Since C207 charges to a value proportional to average
IF signal amplitude and then limits at that level, the cir-
cuit will adjust itself to any signal level. As a result,
limiter action is effective on weak as well as strong
signals.

Audio Amplifiers V501 (65Q7), V502 (6YV6GT),
For Straight Television Models. The television (only)
audio amplifier system consists of voltage amplifier V501
(6SQ7) and power amplifier V502 (6V6GT). These
two stages provide the necessary audio power to drive
the speaker. The circuit is conventional.

Audio Amplifiers V511 (65J7), V512 (65Q7),
V513, V514 (6K6GT), For Radio-Phono-Television
Models. Television combination models use a push-pull
audio system in place of the single-ended system used in
the straight television models. Tube V511 (6SJ7) func-
tions as a voltage amplifier and V512 (6SQ7) phase
invarter.

A pair of 6K6GT tubes (V513 and V514) are used in
a cathode biased push-pull power amplifier stage.

VIDEO SECTION
Video IF Amplifiers Y301, V302, V303 (6AU6).

Three stages of transformer coupled, stagger-tuned video
IF amplification are mounted on a separate sub-chassis.
Three self-resonant, slug-tuned transformers (T301, T302
and T303) are used as coupling devices between stages.
Two accompanying sound traps are provided within the
IF sub-chassis. One trap (L201 and C208) is inductively
coupled to T301 and serves as the sound take-off point
and audio absorption trap. A second trap (L303 and
C308), is slug-tuned to parallel resonance at 4.5 MC and
comprises part of the video detector load. This trap of-
fers a high impedance to sound voltage (inter-carrier
beat) appearing at the detector and prevents it from
being passed on to the video amplifier grid. Automatic
gain control bias developed across R308 is supplied to
the control grids of V301 and V302 through RC de-

coupling networks.

Video Detector Y304 (V2 6ALS5). The video detec-
tor diode (one-half of V304) connections are such as to
obtain positive picture phase across the diode load.
Since one phase reversal occurs in the video amplifier
V306, positive picture phase at the kinescope grid is
achieved by feeding the kinescope cathode from the plate
of V306. Series peaking is accomplished by L302 and a
flat response is obtained over the entire video frequency
range. Capacitor C312 is the usual RF bypass and re-
moves the video IF carrier from the detected video
signal. The detector load is direct-coupled to video am-
plifier V306 (6AC7).

CHASSIS 20Al1, 20B1l, 21Al

Automatic Gain Control Y305 (6AU6). A pen-
tode pulsed-type amplifier provides an automatic bias
voltage to the control grids of the RF amplifier and the
first two video IF amplifiers based on the transmitted
sync pulse level. The grid of this tube is supplied with
signal voltage from the output circuit of the video ampli-
fier V306. A secondary winding on T405 (width control)
serves as a source of pulsed plate voltage (15.75 KC).
This voltage is supplied to the plate of V305 (6AU6)
through capacitor C430 and no DC flows through the
secondary of T405. The application of the 15.75 KC
pulsed plate voltage to the plate of V305 (6AU6) causes
the tube to conduct only during positive half cycles, AGC
voltage is therefore developed during this period only.
Rectified voltage is developed across R430, R447, R303
and R308 and varies in accordance with the level of the
sync pulses applied to the grid of V305. R447, R430 and
C417 act as a filter to the pulse ripple. A DC bias voltage
is developed across R308 (and R303) which is dependent
upon the transmitted sync pulse level and this voltage is
applied to the controlled stages through appropriate de-
coupling networks. Sync pulses are used to control the
grid of the AGC tube, since they remain at a constant
level with respect to the carrier. If the video signal were
used, the AGC voltage would fluctuate with variations of
black and white.

Video Amplifier V306 (6AC7). The video ampli-
fier is a pentode voltage amplifier with a constant K
filter (L304—R322, L305—R321, R316 and R317 in sets
with 6AU6 sync separator; L310—R322, L311—R321,
R341 in sets with 12AU7 sync separator) for a plate
load. The gain of this stage is controlled by poten-
tiometer R325B which serves as a contrast control by
varying the voltage applied to the screen of the 6ACT.
The plate load circuit is direct-coupled through R323 to
the cathode of the picture tube, eliminating the need for
DC reinsertion. Sync voltage is taken from the resistive

branch of the plate load.

SWEEP AND SYNC SECTION

Sync Limiter V304 (V2 of 6ALS in sets using
12AU7 tube for V403). The second half of V304
(6AL5) dual diode functions as limiter on the grid of
sync inverter V401B (1% 6SN7) limiting the level of the
sync signal, thereby eliminating transient or impulse
noise peaks.

Sync Separator and Clipper V403 (in sets using
12AU7 dual triode), The sync separator, 14 of 12AU7
tube separates the sync pulses from the composite video
signal. The second half of this tube amplifies the sync
pulse and also clips peaks off impulse noises.

Sync Separator Y403 (in sets using 6AU6 tube).
This is a sharp cut-off RC coupled pentode stage oper-
ated at comparitively low plate and screen voltage. The
sync pulses, which are positive at the grid of this stage,
develop grid leak bias across R418. Use of a sharp cut-
off tube under these operating conditions results in clip-
ping of the negative (video) portion of the input cycle
and output voltage of the stage is made up of horizontal
and vertical sync pulses. Signal input level is adjusted
with the contrast control, which changes the screen volt-

age of video amplifier V306 (6AC7).
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Sync Inverter Y401B (V2 6SN7). One-half of a
dual triode serves as a phase inverter for providing a
balanced voltage to the horizontal sync discriminator
V405. Vertical sync pulses are taken from the plate cir-
cuit in sets using 6AU6 for V403 (cathode circuit in sets
using 12AU7 tube for V403) of this stage and fed to the
vertical integrating circuit.

Horizontal Sync Discriminator V404 (6ALS5).
Balanced horizontal sync voltage from the sync inverter
is supplied through an RC coupling circuit to the sync
discriminator. A reference voltage from the horizontal
output circuit is fed from a secondary winding on T405
(width control) through an RC network made up of
R435 and C414 to the junction of pins 5 and 7 (pins 1
and 2 in sets using 12AU7 tube for V403) of V405.

The discriminator develops a DC voltage across R428
that is proportional to the phase difference between the
transmitted sync pulse voltage and the horizontal sweep
voltage. When the frequency and phase relationship be-
tween these two voltages is correct, the sync discriminator
supplies normal operating bias to the first triode section
of the horizontal oscillator V406 (6SN7). When a change
in the phase/frequency relationship between the trans-
mitted sync pulse voltage and the horizontal sweep volt-
age occurs, the DC output voltage across R428 changes
accordingly. This DC voltage is fed to the horizontal
oscillator through an RC filter (R429, €413 and C416)

which removes any noise or sync voltage.

The circuits of the 20A1, 20B1 and 21Al are prac-
tically identical; the major difference between the 21A1
and the other models is in the picture tube second anode
power supply. The circuit discussion which follows ap-
plies mainly to the 20A1, 20B1 chassis, except where the
21A1 is mentioned in the text. :

Horizontal Oscillator V405 (6SN7). A dual triode

combines the two functions of horizontal oscillator and

_control tube within one envelope. The circuit is that of a

modified Franklin oscillator. Frequency of oscillation is
largely controlled by 1401—C415, R433, R446 and
R405B. A slug adjustment L1401 serves as the horizontal
lock control while R405B is a vernier frequency adjust-
ment which acts as the horizontal hold control. The cir-
cuit differs from the conventional Franklin oscillator in
that the grid of the first triode section is isolated for con-
trol purposes and plate circuit feedback is through the
common cathode resistor R432.

The DC output voltage of the horizontal syne discrim-
inator supplies a bias voltage which is added to the nor-
mal operating bias of the first triode section of V405 pro-
vided by the drop across cathode resistor R432. The
frequency of oscillation is determined not only by 1401,
C415, R433, R446 and R405B, but is also affected by the
plate resistance of the first triode section. The plate
resistance in turn is determined by the bias applied to
the control grid (pin No. 1 of V405). A shift in phase
or frequency between the transmitted sync pulse and the
horizontal sweep voltage produces a change in the output
voltage of the sync discriminator which is fed to pin No.
1 (grid) of V405. This voltage results in the required
horizontal oscillator phase or frequency correction.

Horizontal Output Y406 (6BG6). A beam tetrode
in the horizontal output circuit has the dual function of
providing driving power for the horizontal deflecting

coils and a high potential pulse for the second anode
rectifier V407 (1B3GT).

The output of the horizontal amplifier is transformer-
coupled to T404A, the horizontal deflecting coils. T405
is shunted across a portion of T403 horizontal output
transformer and, by means of a slug adjustment, func-
tions as a width control. T405 has a secondary winding
which supplies pulsed plate voltage to AGC tube V305
and an AC reference voltage to V404, horizontal sync
discriminator.

Second Anode Supply for 20A1 and 20B1. Pulsed
voltage developed by the horizontal output amplifier
V406 is stepped up by the auto-transformer type primary
of horizontal output transformer T403. A 1B3GT is con-
nected as a conventional half-wave rectifier with fila-
ment power supplied by a separate secondary winding on
T403. Filament current limiting for V407 is provided by
R443.

Due to light loading and relatively high frequency
voltage source, an RC filter provides adequate filtering
for the second anode supply. The external coating of the
kinescope V307 normally serves as the output filter ca-
pacitor. Certain 12” picture tubes do not have an ex-
ternal coating in which case C433 (500 mmfd. 10,000
volt) is used. .

Second Anode Supply for 21A1. The horizontal
output amplifier V406 (6BG6G) is the source of pulsed
voltage for the second anode voltage rectifiers V407 and
V409 (1B3GT/8016). This voltage is increased by auto-
transformer action in T406 and rectified by a cascade
rectifier arrangement (V407 and V409) having an out-
put of 12,000 volts. The positive half-cycle of the T406
primary voltage is a short duration pulse of very high
amplitude. The negative half-cycle has relatively low
amplitude and is of longer duration. During the first
positive half-cycle, V407 conducts, charging capacitor
C427 to the peak value of the full T406 primary voltage
pulse. V409 does not conduct during this period. Dur-
ing the negative half-cycle, neither rectifier conducts and
the sum of T406 primary voltage plus the charge on C427
(acquired during the first positive half-cycle) charges
C441 through R455 and R456. The next positive half-
cycle causes both V407 and V409 to conduct. V409 con-
ducts by virtue of the charge on C441 adding to the
positive pulse of the primary of T406. Conduction
through V407 recharges C427 to the peak value of the
positive pulse. Conduction through V409 charges C440
through the T406 primary circuit to approximately half
the potential of C441. The potential of C447 plus that of
C440 produces a total of 12.000 volts.

Damper V408 (6W4). The damper is connected in
a manner which provides an effective increase in plate
voltage to the horizontal output amplifier V406. The
plate current of V406 flows through V408 for the major
portion of the horizontal trace. Capacitors C426 and
C431 are fully charged during this period and supply
current to V406 during the time that V408 is not con-
ducting. An average voltage due to V408 current is de-
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veloped at the network C426A, 1402 and C426B which
adds about 50-60 volts to the supply voltage. The net-
work C426A, 1402 and C426B provides linearity control
by adjusting the cathode wave form (bias) of the damper
tube. R444 and C426B give some RC damping in the
output circuit in addition to the damping provided by
V408. .

Vertical Oscillator Y401A (V2 6SN7). Synchroniz-
ing pulses are fed from the plate of the sync inverter
V404 through an integrating network (R401, C401,
R402, C402, R403, C403) to the grid of the blocking
oscillator V401 (1% 6SN7). Vertical hold control is
provided by potentiometer R405A. Height control is
‘provided by varying the plate voltage on V401 by means
of R408. Plate voltage changes caused by height control
adjustment are prevented from affecting the vertical os-
cillator frequency by means of a DC correction voltage,
applied to the grid of V401A through a divider network
composed of R406 and R407.

Vertical Output V402 (6K6). A triode- connected
pentode tube is used as the vertical outoput amolifier

CHASSIS 20A1, 20Bl, 21Al

is transformer coupled to vertical deflection yoke T404B.
R416 and R417 act as damping resistors to prevent trans-
ient oscillations. R413 provides linearity control by
varying the cathode bias on V402.

POWER SUPPLY SECTION

Low Voltage Supply Y503 (6X5). A full wave rec-
tifier and pi-type filter supplies B plus voltage to the
tuner, sync separator V403, sync inverter V401B, and
the video section. A single winding on the power trans-
former supplies power to all heaters in the chassis.

High. Voltage Supply V504 (5U4G). The audio
section, vertical oscillator V401A, vertical output V402,
horizontal oscillator V405, and horizontal output V406
are supplled with B plus voltage by full-wave rectifier
and pi-type filter. Filament power for V504 is supplied
by a separate winding on the power transformer.

The audio section plate current is used for focusing
the picture tube. This plate current is used because it is
relatively constant, the AGC circuit not being connected
to the audio section.

TELEVISION ALIGNMENT PROCEDURE

GENERAL

Complete alignment consists of the following individual
procedures. Alignment should be performed in this
sequence.

a. IF Amplifier and Trap A]lgnment {Video and Sound
IF).

b. Tuner RF and Mixer Alignment.

c. Tuner High Frequency Oscillator Alignment.

d. Overall RF and Video IF Response Curve Check.

Under normal use or operating conditions, tuner mis-
alignment with age will be slight. The RF and mixer
stage components as well as coil assemblies have been
designed for stable band-pass operation and under nor-
mal condtions will seldom require realignment. The HF
oscillator however, may require some slight readjust-
ment, if the oscillator-mixer tube or individual channel
snap-in coils have been replaced. See discussion under
“94C18-1 Tuner Service”.

Do not attempt alignment until all possible causes of

trouble have first been investigated. Do not attempt
alignment unless suitable test equipment is available.

HIGH VOLTAGE WARNING

Operating or servicing television receivers with cabinet
removed involves shock hazard. Exercise all normal High
Voltage precautions.

_Picture tube, including all cables, must be connected
to television chassis for 21A1 models during alignment.
Anode voltage for 16” picture tubes is approximately
12 KV.

ALIGNMENT TOOL KIT (4#98A30-3)

An Alignment Tool Kit consisting of 2 screwdrivers is
available. Order part #98A30-3 from Admiral Distri-
butor.

TEST EQUIPMENT

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

RF Sweep Generator

18 to 30 MC range:
50 to 90 MC range:
170 to 225 MC range:

10 MC sweep width,
10 MC sweep width.
10 MC sweep width.

OQutput: adjustable; at least one-tenth volt maximum.
Output impedance: 300 ohms balanced to ground for
RF ranges.

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

Crystal Calibrator

Check points at 4.5 MC and from 18 to 225 MC. Not
required for 18 to 225 MC if marker or sweep gen-
erators have built-in calibration crystals.

Signal Generator

Accurate signal generator, 4.5 MC range and of 18 to
225 MC, with low impedance output and calibrated
attenuator.

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

Vacuum-Tube Voltmeter

Vacuum-tube voltmeter with a detector probe (elec-
tronic or-germanium crystal prebe), response -to -4.5
MC. Preferably VIVM with low range (3 volt) DC
zero center scale.

-IVdIWav
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1Al
A2
A3
A
A5
tA6

AT

Adj.

tube and mounting board assembly.
connected to the television chassis during alignment.

ALIGNMENT ADJUSTMENT IDENTIFICATION

Symbol Function

L201 21.25 MC Sound Trap

T201 1st IF Transformer (Sound)

T201 1st IF Transformer (Sound)

T202 Ratio Detector Transformer

T202 Ratio Detector Transformer

T301 1st Video IF Transformer and
Sound Link

T303 3rd Video IF Transformer

Trimmer Condenser (RF Amp.)
Trimmer Condenser (RF Amp.)

HF Osc. Coils (All Channels)
Trimmer Condenser (Oscillator)

Adj. Symbol Function
tA8 T302 2nd Video IF Transformer
A9 L106 1st IF Coil
Al0 L303 4.5 MC Trap Coil
All Clo02
Al2 Cl04
Al3 C107 Trimmer Condenser (Mixer)
Al4 Lloz
Al5 Cl110

+Locations of Al, A6, and A8 were different in early production sets. See figures 27, 28.

CONNECTIONS FOR TELEV-RADIO-PHONO COMBINATION MODELS
Set “Tel-Phono-Radio” switch on radio tuner for television operation.
The radio tuner must be connected to power supply during alignment unless a jumper is
inserted in the power supply socket M514 to complete the heater circuit. See adjoining illustration.
A special adapter plug is available from Admiral distributor under part #89A31.

FRONT YIEW OF SOCKET

20A1-707

MODELS WITH 16" PICTURE TUBE

For all models with 16” picture tube (21A1 television chassis), remove the complete picture
The picture tube including all connecting cables must be

F
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Figure 26.

IF AMPLIFIER AND TRAP ALIGNMENT

Connect a 415 volt battemy; negative to AGC buss
(junction of R303, R447 and C305), positive to chas-
sis. Leave connected for all steps in this alignment.

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

o Disconnect &ntenna from receiver.

® Set Channel Selector to channel 13 or other unassigned

high channel (to prevent signal interference during IF
alignment) .

Connect RC filter of 10,000 ohm resistor and 330 mmfd.
condenser in series from point “X” to chassis. See figure 29.
Leave connected for all steps in this alignment.

® For steps 1 to 8, connect signal generator high side to tube

shield of 6J6 oscillator-mixer tube.

Be sure to insulate tube

shield from chassis. Connect generator low side to chassis

close to 6J6 tube base.

e Set Contrast control at center of its rotation. Retain set-
ting for all IF and trap adjustments.

e Use VITVM on lowest scale.

(3 volts DC for steps 1 to 8

and 3 volts AC for step 9.) The AC range of VIVM must

have response to 4.5 MC.

® Refer to figures 27, 28 and 29 for alignment adjustment and

test point locations.

Signal Gen. Connect Test Connections and :
Step F'?ﬂ'é')'“ VTVM to Instructions Adjust
1 *21.25 High side to junction of resistor and | Use lowest signal generator output | **Al for minimum.
condenser of RC filter connected to | for adequate meter indication, then
“X" (video amplifier V306 circuit) ; | gradually increase generator output
common to chassis. See figure 29, | as VIVM reading decreases. Use
VTVM DC range. -
2 *21.25 High side to “Y”, common to chas- | While peaking, keep reducing sig- | A2, A3 and A4 for
sis. See figure 29, nal generator output so read- | maximum.
ing is approx. 4 1.5 volts DC.
3 *21.25 High side to “Z», common to “V” | Use 3 volt zero center DC scale if | A5 for zero between
in ratio detector V203 circuit. available. foa. and neg. peak.
f far off readjust
A4,
4 25.3 Same as Step 1. While peaking, keep reducing sig- | **A6 for maximum.
nal generator output so VTVM
reading is approx. —1 velt DC.
5 23.5 ” » A7 for maximum.
6 22.0 ” ” **A8 for maximum.
7 223 » ” A9 for maximum.
8 *21.25 » Same as Step 1. Check Al; if off, re-
) adjust. Repeat step 6.
9 4.5 unmod VTVM RF probe (3 volts range) to | Connect signal generator high side | A10 for minimum.
ulated or*| pin 8 of V306 video amplifier lllrough a .005 mfd. condenser to
4,00cyc1e AM(BAC?), common to chassis. The | pin of V304 video detector
frequency range of VTVM must (ﬁALS) with tube removed; low
modulated I have response to 4.5 MC. side to chassis close to tube base.
10 To insure proper alignment, make Overall Video IF and Audio IF checks as indicated on pages 15 and 16.

.l_ ** See figures 27 and 28 for alternate locations.

* Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other fre-
quency standard for absolute frequency calibration required Ior this operation.
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