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PHILCO UHF TUNER-ADAPTOR
UT-26 SERVICE MANUAL

Introduction

Factory-Supervised

Philco UHF tuner-adaptor UT-26 provides for reception of UHF

signals on television channels 14 through 83.

mounting hardware.

The UT-26 is designed for installation on Philco "C” line television
receivers using cither the TV-301, TV-350, TV-354, or TV-400 chassis

and is installed on CU models.

The VHF tuners of the above chassis incorporate a VHE-UHT
change-over switch as part of the VHF tuner assembly. which places
the UHF tuner in operation when the VHF channel selector knob is

placed in the UHT position.

Crrcurt Descriptio:z

The R-T stage of the tuner selects the desired UHF
channel signal, which is fed to the mixer stage, where it
heterodvnes with the UHF tuner oscillator signal to pro-
duce an output signal at the intermediate frequency of the
television receiver.

The incoming UHF signal is coupled through the an-
tenna input line and the antenna inductor T-5 to the an-
tenna R-F tank. See figures 6 and 8. Tke antenna tank
is coupled to the mixer tank by the mutual coupling of
T-4 and T-3 plus the associated stray capuacitance existing
between the tank assemblics. The desired signal, selected
by tuning the antenna tank and the mixer tank to the
correct frequency, is then inductively coupled to the mixer
circuit through 1-3 and T-2. The local - oscillator signal
is generated by a 6AF4 tube, V1, and the associated circuit.
The oscillator circuit is coupled to the crystal mixer circuit
by the mutual inductance of T-1 «nd T-2. The R-F signal
and the oscillator signal ar¢ mixed in the crystal mixer
circuit to produce a 45.75 - mc. video i-f carricr signal.
This signal, which is the output signal from the mixer
stage is coupled to the VHF tuner through X-2, a coaxial
cable and the UHF input jack on thc VHF tuner.

In UHF operation, the local oscillator of the VHF tuner
is rendered inoperative by the switching arrangement, and
the r-f amplifier and mixer tubes of the VHF tuner operate
as I-F amplifiers.

The two tanks of the UHF tuner, the antenna tank and
mixer tank, not only select the desired UHT signal but also
are a means to prevent the I-F and oscillator signals from
feeding back to the antenna and interfering with other
receivers. The two tuned tanks pzss incoming signals rea-
dily, but do not pass the I-T or oscillator signals.

It consists of a UHF
tuner, adaptor cables and plugs, a planetary tuner driving assembly and

PHILCO UHF TUNER ADAPTOR UT-26

UHF-VHF Crossover Network
Panel

When a single antenna lead-in is employed for both
UHF and VHF signal reception, antenna panel, part num-
ber 76-9042, should be used, see figure 1. The antenna
panel, containing partially printed circuits, consists of a
UHF-VHF crossover network with separate contacts to
which the leads from the VHF and UHF tuner inputs
are connected.

The circuits of the crossover network provide a highpass
filter to the UHT tuner-adaptor input for the UHF channel
signals and a low-pass filter to the VHF tuner input for
the VHI channel signals. The input circuits of both tuners,
although isolated from each other, are effectively connected
to the antenna lead-in and the need for an antenna UHFT-
VHF change-over switching arrangement is eliminated.
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FIGURE I—Crossover Network Panel—Part No. 76-9042
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Operational Check

In view of the extreme simplicity of electrical design ot
the UT-26 tuner-adaptor, the operational check points are
limited to one internal and two external check points.
Refer to figure 8.

The operation of the crystal mixer stage can be checked,
at the test point TP-2, for the output crystal current. Re-
move the small metal shield, which covers both the test
point and the crystal and which is held in place by two
screws in the side of the tuner chassis. Unsolder the lead
from the coaxial output cable to the test point symbolized
by TP-2, and connect an ammeter in series with the lead
and the test point if the tuner is being checked while
installed in the television receiver. If the tuner has been
removed from the chassis and is being checked with only the
necessary power supply connections, the ammeter should be
inserted between the test point and ground. The mixer
output current should be within a range of .5 to 3.5 mili-
amperes. Should the crystal be defective, it is easily ac-
cessible for removal and replacement.

The B+ supply voltage to the plate of the oscillator tube
may be checked on the top of the tuner at the feed-through
connection symbolized by C2-2. The voltage reading, from
the test point to ground, should be approximately 80 volts.

A third check, internal, can be made in order to deter-
mine normal oscillator operation. A vacuum tube voltmeter
applied to the grid of the oscillator tube, pins 2 or 6 of
the tube socket, should indicate a negative voltage of be-
tween —2.5 and —8 volts for normal operation.

Replacing the oscillator tube with a new one may de-
tune the tuner. The service technician, in order to avoid
the necessity of realigning the tuner, may try a number of
tubes until the most satisfactory substitute for the original
is found.

Tuner Alignment Procedures

The UHF tuner should first be given an operational
check, before alignment is attempted, to assure that the
unit is operating properly. Tuner alignment also requires
adequate test equipment. The test equipment described in
the following paragraphs or equivalent equipment should
be used.

The Philco G-8002 automatic leveling UHF sweep gen-
erator provides sweep frequencies in the entire UHF band
and has adjustable sweep width.

A UHF marker generator which contains accurate cali-
bration features is required.

An oscilloscope should be employed, which has good
band-pass characteristics and stability, such as the Philco
Model 7021 oscilloscope.

The VHF marker generator employed should be capable
of being accurately calibrated, such as the Philco Model
7070 signal generator.

It is necessary to use an oscilloscope preamplifier, when
the UHF tuner-adaptor is removed from the TV chassis
for service, since very few service oscilloscopes provide
sufficient gain.

If the UHF unit is removed from the television chassis,
it also will be necessary to provide a power supply source
of B+ and filament voltages.

A 72 ohm to 300 ohm matching unit, or Balun, Philco
Part No. 45-1983, with built-in external leveling, is re-
quired for proper impedance match of the sweep generator
output to the UHF tuner-adaptor input.

A detector jig is necessary for detection of the output
of the UHF tuner-adaptor to the oscilloscope input through
the scope preamplifier. The required detector jig is illus-
trated in figure 2. The unit is constructed in a small metal
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FIGURE 2—DIAGRAM OF DETECTOR JIG
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FIGURE 3—Test Equipment Arrangement

case with shielded connectors. The unit further is con-
structed so that it mounts physically on the UHF tuner
output for close proximity.

The method of connecting the various pieces of test
equipment to the UHF unit under test is illustrated in
figure 3. The UHF output of the UHF sweep generator
is fed to the external leveler with a portion of the signal
being fed back from the leveler to the monitor jack of the
UHF sweep generator. The signal from the output of the
leveler is then fed through the Balun or matching unit to
the input of the UHF unit being aligned.

The UHF marker generator, necessary for alignment of
the oscillator, is connected also to the input of the UHF
tuner; and the oscilloscope jack of the UHF sweep genera-
tor is connected to the scope horizontal input.

The detector jig is connected to the output of the UHF
tuner at the feed-through insulator, and the VHF marker
generator, which supplies the i-f markers, is also con-
nected to the detector jig. The output of the detector jig
is fed through the scope amplifier to the oscilloscope ver-
tical input, through a SPDT switch. A connection is made
from the sweep generator monitor jack to the SPDT switch,
the purpose of which is to permit checking of the leveling
voltage. The leveling voltage should be relatively flat as
the UHF sweep generator is rotated through its entire
range. See figure 4.

LEVELING LEVELING CORRECT
VOLTAGE VOLTAGE LEVELING
TOO HIGH 700 LOW VOLTAGE

FIGURE 4—Scope View of Leveling Voltage
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FIGURE 5—R-F Bandpass Response Curve

Alignment chart No. 1 should be followed for alignment
of the oscillator. During alignment of the oscillator it is
necessary to open the ground connection at the feed through
connection TP-1, on the outside of the tuner chassis, in
order to obtain an undistorted response curve. After com-
pletion of oscillator alignment, and before beginning r-f
alignment, restore the ground connection.

Part of the procedure for alignment of the r-f sections
of the tuner may require repositioning or “winging” the
r-f rotor plates of the tuner. Since this is a critical adjust-
ment, it should be performed carefully to avoid any dam-
age to the plates. Only a slight movement of the rotor
plates in either direction is necessary. A metal probe should
be used to provide a means of adding capacitance to the
r-f tuning gang, and thus indicating in which direction
the response curve must be shifted in frequency with re-
spect to the markers. The probe should be laid next to
the segments of the rotor in the r-f tuning gang and the
effect noted on the response curve. This procedure should
be followed for each of the segmented rotor plates in the
r-f sections. The plate which shows the most effect on the
response curve should be adjusted or winged. Each rotor
plate should be checked and the service technician should
not attempt to make all of the correciive adjustments with
only one rotor plate or rotor plate segment. If the response
curve is high with respect to the i-f markers, the capacitance
of the gang should be increased, and the slotted rotor
plate segment or segments should be moved closer to the
stator. If the response curve is low in frequency, with
respect to the i-f markers, the capacitance should be de-
creased and the rotor plate segment or segments should
be moved away from the stator. For r-f alignment of the
tuner refer to the alignment chart No. 2 and figure 5.



Chart No. 1 - Oscillator Alignment

UHF TUNER | UHF SWEEP |[UHF MARKER| I-F MARKER GENERATOR
STEP | DIAL SETTING |GENERATOR|GENERATOR #1 #2 ADJUST REMARKS
Low end of Abprox Adjust for zero beat between
1 Dial - Plates 46P7P ox. 470 mc. 41 me. 46.5 me. P-1 470 mc. R-F marker and 41 mec.
Fully closed me. I-F marker.
High end 3{ A Adijust for zero beat between
2 Dial - 250 %prox. 896 mec. 41 me. 46.5 mc. P-2 896 mc. R-F marker and 41 mec.
Rotation 893 me. I-F marker.
Chart No. 2 - R.F. Alignment
' UHF I-F
sTep | UHF TUNER SWEEP MARKER GENERATOR ADJUST REMARKS
DIAL SETTING GENERATOR
#1 #2
. . Adjust both trimmers for sym-
1 hlghoend °{.d'a' approx. 4l 46.5 P-3 and P-4 metrical band pass with markers
250° Rotation 893 me. me. me. : A5 !
in _proper position. Figure 5.
Ist slot - RF * Use metal probe - note effect
2 Rotor Plates ;;oprr:: r:‘l: 4r:c5 'l‘s; l;:?;nrel;lf:fes on response curve. Compensate
225° Rotation ' : in proper direction.
2nd slot - RF *
3| Rotor Plates 735 me. me vy RE Rorar Pates | Repost stop #2
157.5° Rotation : )
3rd slot - RF *
4 | Rotor Plates 685 me. me vy RF Roor Plotes | Ropoat stop #2
112.5° Rotation . )
4th slot - RF *
s |Rarie | | M 5| bt | Repout tup 2
67.5° Rotation i *
Sth slot - RF *
o it | g | M 5|ty seamat | Repeat won 42
22.5° Rotation i i
Fully closed approx. 41 46.5 *Last segments
7 0° Rotation 467 mc. me. me RF Rotor Piates Repeat step #2

* NOTE: The correction of the response curve must be made with both

make ALL the corrections with any ONE section.

R-F section segments. DO NOT aHempt to

-2
PLUG ~“PIN VIEW

FIGURE 6—Schematic Diagram—Philco UHF Tuner Adaptor UT-26
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FIGURE 7—Base Layout, UT-26 UHF Tuner Adaptor




Dial Tmc/eing Procedure

A calibrated scale may be used as a means of calibrating
the correct degrees of rotation of the tuner rotor with re-
spect to the channel frequencies. Figure 8. A pulley,
Philco Part Number 56-9641-1 in addition to an exten-
sion shaft with a coupler attached, available through most
parts supply houses, is ideal as a means of attaching the
calibrated scale to the unit under test. A small piece of
wire can be used as a pointer. It is important, when using
the scale, that the pointer be set at 360° when the tuning
gang is fully closed. The degrees of rotation with respect
to the approximate frequency is shown in the following
chart.

DEGREES APPROX.
ROTATION FREQUENCY MC.
360 e 467
3375 e e e e 505
202, e e e 582
2475 e 658
290 e e 675
202, e e 735
0 T 850
110 o 893

PULLEY
PT. NO. 56-9641-1

COUPLER
|, EXTENSION

\'] SHAFT
/‘\’ ~—

{ o

FIGURE 8—Dial Scale

\

PAPER DIAL |
SCALE FASTENS
TO FRONT. _

Installation Instructions For UT-26 UHF Tuner Kit, Part No. 43-7146

THE TUNER KIT CAN BE INSTALLED WITHOUT REMOVING THE CHASSIS OR CABINET BACK

To install the UHF tuner, proceed as follows:

1. Lay a soft cloth on the floor; then turn the cabinet
so that the bottom is accessible and lay the cabinet on the
cloth. Make sure power is turned off to the receiver.

2. Loosen the screws that secure the cover plate to the
bottom of the cabinet, slide the cover plate forward, lift
up at rear to clear the rear screw heads, and then rotate
the plate to provide access to chassis.

3. Preset the UHF dial that is mounted on the chassis
by rotating the UHF dial shaft counterclockwise (as viewed
from front of receiver) until it stops.

4. Rotate the VHF FINE TUNING knob counterclock-
wise until the UHF dial pulley stops, and then turn clock-
wise if necessary, to align the slotted openings on the
pulley so that it is in line with the edge of the bracket
on which it is mounted. See figure 9.

5. Remove the UHF tuner from the packing in the kit;
then rotate the tuner drive assembly by turning the pointed
end bracket counterclockwise (as viewed from front) until
it stops.

NOTE: I[f, during rotation, the assembly suddenly
seems to require more pressure to turn, this is

due to the dual-speed drive action of the UHF
tuner.

6. Remove the UHF antenna lead from under the dress
lug at the point shown, dress the lead through the slot
on the panel at the rear of the UHF tuner as shown in
the illustration, and slide the UHF antenna-lead plugs onto
the pins on the panel. After removing the UHF antenna
lead, make sure that the rest of the leads that were under
the dress lug are replaced.

7. Position the tuner for mounting so that the cables
will come out through the bottom; then insert the tuner
as follows:

A. Tilt the tuner so that the tube and tube shield
may be inserted through the chassis opening.

B. Push the tuner through the opening until it is
properly centered, then push the tuner toward
the rear of the chassis so that the pointed ends
of the bracket on the UHF tuner may be lined
up with the rubber grommets on the pulley as-
sembly.

C. Push the unit forward until the flats on the shaft
are properly seated, see illustration.
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FIGURE 10—Antenna Lead Connections for Common
VHF and UHF Operation

NOTE: To align the flat on the UHF dial drive
shaft with the flat on the UHF tuner shaft, it
may be necessary to rotate the dial drive shaft
slightly.

8. When the flats on both the pulley assembly and
drive assembly are properly seated, secure the rear of the
tuner to the chassis with the two self-tapping screws sup-
plied. If the holes on the UHF tuner mounting bracket
will not align with the holes in the chassis sub-base, this
indicates that the flats are not seated properly.

9. Insert the power cable of the UHF tuner into the
socket located on the rear mounting bracket at the bottom

T —
> w OO
VHF UHF
n VHF UHF
H ouTDOOR f ouTDOOR
(v o ANTENNA ’LL,ANTENNA
&7 Y BUILT- lN BUILT ~IN
VHF 4 || & ANTENNA w y ANTENNA UHF
TUNER  \© TUNER
LEAD - G - Ve Lo
ZI CROSS OVER (YELLOW)
NETWORK
° ANT. @ NOT USED
FOR SEPARATE
° &S ANTENNAS
e et
O OO 0O 000

——

FIGURE |l—Antenna Lead Connections for Separate
VHF and UHF Antenna Operation

of the VHF tuner; then connect the coaxial output cable
of the UHF tuner to the jack at the rear of the VHF tuner.

10. Place the UHF dial pilot-lamp assembly on the tab
located under the UHF tuner dial, and place the dial-lamp
cable under the dress lug, as shown.

11. After making sure that all the cables are connected,
turn the receiver on, place the CHANNEL SELECTOR
to the UHF position, and adjust the pilot-lamp assembly
by pushing the assembly in and out until the dial numbers
are properly projected on the center of the UHF dial screen
across the complete range. It may be necessary to rotate the
housing slightly to obtain the best focus.



CAUTION: While adjusting the pilot-lamp, be care-
ful that no contact is made with high-voltage points
on the chassis.

12. Mount the antenna crossover network panel to the
cabinet back by proceeding as follows:

Insert the mounting grommets into the square holes
provided in the cabinet back; position the grommets so that
their long dimensions are vertical. Position the crossover
network as shown, and using the screws provided, secure
the network to the cabinet back by driving the screws
through the mounting holes and into the grommets. The
screws, when tightened, will spread the grommets and
secure the assembly to the cahinet back.

13. Take up the excess slack in the UHT tuner lead by
pulling the lead outward from the outside of the cabinet
back.

14. If one antenna is to be used for both VHF and
UHF, refer to figure 2 and proceed as follows:

A. Connect the leads of the outside or built-in an-
tenna to the screw lugs on the crossover panel.

B. Connect the antenna lead of the VHF tuner to
the pins on the side of the crossover panel
marked “VHF”.

C. Connect the antenna lead (yellow) of the UHF
tuner to the pins on the side of the crossover
panel marked "UHF”.

If separate antennas are to be used for VHF and UHF,
do not make any connections on the crossover panel, sec
figure 3. Connect the VHF antenna transmission line to

SPRING

DIALCORD

FIGURE 12—An Exploded View of Dial Cord Arrangement.

Dial Cord length: 22 inches, from the inside of the two loop

knots.
the screw terminals on the VHF antenna connector and
insert the metal tips of the VHF tuner leads into the metal
clips of the VHF antenna connector. Connect the UHF
antenna transmission line to the screw terminals on the
UHF antenna connector, and insert the metal tips of the
UHF tuner leads (yellow) into the metal clips on the UHF
tuner antenna connector.

Replacement Pavrts List

Reference Service
Symbol Description Part No.
X-2 coil, output, if ... oo 32-4558-1
X-1 choke, cathode decoupling .............. 32-4550-6
T-2 coil, injector and mixer coupling ......... 32-9668
R-2 resistor, plate feed ................... 66-2224340
R-1 resistor, grid leak .................. .. 66-2688340
R-5 resistor, B plus dropping ......... ..66-2565340
R-6 resistor, B plus dropping ............. .. 66-2565340
R-7 resistor, pilot dropping .............. .. 66-9393360
Cl-1 capacitor, heater feed through ..... ... ..30-1245-6
C2-1 capacitor, plate feed through .. ....... .. 30-1245-6
C3 capacitor, 1.0 mmifd. temp. comp. ...... 30-1224-107
C-5 capacitor, .3 mmid. temp. comp. ........ 30-1224-122
P2 padder oscillator high end ....... ..56-9601-4
Pl padder oscillator low end ..... ...56-9601-3
MISCELLANEOUS
Electrical Parts
cable, if ......... ... .. ...l 41.3754-56
B-1F antenna coil and panel assembly ... ..76-9147
XTL-1 crystal ... ... 34-8026
cable, power ................... 41-4141-8
PL-1 socket assembly, pilot lamp ........ ... ... 76-2142-6
PL pilot lamp ... ... ... ...l 32-2064
connector, antenna .. .................. L3517FAl
crossover, network ............ .. ... ... 76-9042

PR-2811 7-54

Reference Service
Symbol Description Part No.
Mechanical Parts
tuner assembly ....... ... ... ... ... ... .. 76-9017
B-2 panel, crystal mounting ...... ... .. ... .76-8809
cover, tuner . ..56-9619-5
shield tube 56-5629-9
pulley ... ... ... ... ... ..76-9036
S1 socket, tube ... . . ... .. L. 27-6288
oscillator stator .. .. R 28-9933
oscillator stator opp. hand .. ......28-9933-1
oscillator tank ... ... ... B 76-8899
spring, ground .. .. .. ... ... .. L. 28-9947
spring, ground 28-10136
bearing, rear . ........56-9609
nut, rear lock . ..... .. .. .. ... ... .. ....56-9599
bearing plate front . .. 28-9842-1
ball bearings (9) used .. W2s10-5
screw, padding ... .. R ..28-10028
shield cup, tuner ... . . .. . 28-9993
shaft and rotor assembly ... ... . .. ..76-9029
pulley stationary .. . . 54-9247
bracket and pulley assembly .76-9054
“E" washer, retaining .. 1W60980FE7
spring, drivecord ..... ... ... .. .. ... .. .. 56-3167

Printed in US.A.



PRODUCTION CHANGES IN R-194 R-F CHASSIS

REASON NEW OR ADDED | OLD OR REMOVED RUN
FOR CHANGE U Ul G A L L PART NO. PART NO. NO.
To facilitate production. *1000-ohm, 7-watt resistor, in series with R212, 2
was removed. Resistor R212 was changed from
2K 1o 3.3K. 33.3446-10 33-3446-8

Note: Early production used a 1000-ohm,
7-watt resistor in series with R212 (2K) to
make up the required amount of resistance
(approx. 3K) for R212.

To prevent video oscilla- B-plus lead to screen grid of 2nd video i-f tube 3
tion. tV1), was dressed outside of i-f shield (away
from crystal detector).

To prevent video oscilla- All Run 1 and 2 chassis were reworked to in- 1X
tion. clude new lead dress of 2nd video i-f screen- and

grid B-plus lead, outside of i-f shield. 2X
To improve sound gain, re- Resistor R601 was changed from 27K to 15K. 66-3158340 66-3278346
duce sync buzz, and im- Resistor R304 was removed. 66-3478346 4
prove sync performance. Condenser C1406 was changed from 150 uuf. to 62-133001001 62-115001011

330 upf.

Condenser C401 was chang~d from 18 uuf. to 62-010409001 62-018409011

10 puf.

Condenser C102 was changed from .01 uf. to 30-1650-51 30-4671-41

0022 uf.

Wiring on lugs of sound take-off coil, L1400,
were reversed.

*This change was incorporated into Service Manual PR-2522.

Copyright, 1953, PRILCO CORPORATION

Reproduction of any material within this publication is prohibited without R R
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PRODUCTION CHANGES IN D-204 DEFLECTION CHASSIS

REASON NEW OR ADDED | OLD OR REMOVED RUN
FOR CHANGE L AALILAG B ACL L L L PART NO. PART NO. NO.
To eliminate picture bend. Condenser C803 was changed from .001 uf. to 30-1238-12 30-1238-3 2
002 uf.
To prevent burning of 12B4- Wattage rating of resistor R709 was increased 66-1475310 66-1174310
tube cathode-resistor due to from 1 watt to 2 watts.
operational tube failure.
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PRODUCTION CHANGES IN R-204 R-F CHASSIS

REASON NEW OR ADDED | OLD OR REMOVED RUN

FOR CHANGE IR U e e, AL L PART NO. PART NO. NO.

To improve fringe area per- Condenser C226 was changed from 18 uuf. to 62-033409011 62-018109011 2
formance. 33 uuf.
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PRODUCTION CHANGES IN D-208 DEFLECTION CHASSIS

REASON NEW OR ADDED | OLD OR REMOVED | RUN
FOR CHANGE LU AL AL PART NO. PART NO. NO.
To reduce buzz. *A 680-ohm damping resistor was added, across 66-1688340 2
secondary of vertical output transformer, T701.
To eliminate picture bend. *Condenser C803 was changed from .001 nf, to 30-1238-12 30-1238-3 3
002 uf.
To increase picture width. *Condenser C813 was changed from 68 uuf. to 30-1246-6 30-1246-5
82 upuf.
To improve vertical retrace Condenser C705 was changed from .01 uf. to 30-4650-44 30-4650-41
suppression. 033 uf. 4
To reduce buzz. Resistor R705 was removed. 66-1688340
To increase picture width. All Run 1, 2, and 3 chassis were reworked by 30-1246-6 30-1246-5 1Z,
changing condenser C813 from 68 uuf. to 82 2Z,
uuf. and
3Z
To reduce Barkhausen A 002 uf. condenser was added, from screen 30-1238-12 5
oscillation. grid of 6CD6G tube (V19) to ground.
To prevent possible break- One lead of condenser (812 was removed from 6
down of B-plus boost con- ground and rewired to B plus.
denser.
To prevent possible break- All available Run 1Z, 27, and 3Z chassis were 1ZY,
down of B-plus boost con- reworked by removing one lead of condenser 2ZY,
denser. C812 from ground and rewiring to B plus. 37Y,
4Y,
and
5Y
To eliminate Barkhausen An rf choke was added, in filament circuit of 32.4112-51 1

oscillation.

6CD6G tube (V19).

*These changes were incorporated in Service Manual PR-2527.
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PRODUCTION CHANGES IN R-207 R-F CHASSIS

REASON NEW OR ADDED| OLD OR REMOVED RUN
FOR CHANGE DESCRIPTION OF CHANGE PART NO. PART NO. NO.
To prevent overload of con- An 1800-ohm +-10%, l.watt resistor was added, 66-2181340 2
trast control. in series with video output tube (V8) screen
supply.
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PRODUCTION CHANGES IN D-181 DEFLECTION CHASSIS

REASON NEW OR ADDED| OLD OR REMOVED RUN
FOR CHANGE LU SLUC R AL L L PART NO. PART NO. NO.
To improve vertical retrace Resistor R720 was changed from 22K to 15K. 66-3158340 66-3228346 5
suppression.
To improve range of width Width control, R817, was changed from 10K to 33-5546-51 33-5546-11
control. 12.5K. 6
Resistor R816 was changed from 4200 ohms to 33-1335-118 33.1335-101
5000 ohms.
To improve range of bright- Resistor R818 was changed from 12K to 8200 66-2828340 66-3128346 1
ness control. ohms.
To increase rectifier life. Selenium rectifiers CR100 and CR101 were 34-8003-7 34.8003-16 8
changed.
To eliminate picture bend. Condenser C802 was changed from .001 uf. to 30-1238-12 30-1238-3 9
002 uf.
To center range of vertical Resistor R706 was changed from 510K to 390K. 66-1398310 66-4518240 10
hold control.
To reduce 1B3GT tube fila- Resistor R103 was changed from 1.7 ohms to 66-9563240 66-9473340 11
ment voltage. 5.6 ohms.
To increase rectifier life. Selenium rectifiers CR100 and CRI101 were 31.8003-8 34-8003-7 12
changed from 350-ma. to 450-ma. rating.
To increase range of height Resistor R710 was changed from 270K to 390K. 66-1398310 66-4278340 13

control.
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PRODUCTION CHANGES IN R-181 R-F CHASSIS

REASON NEW OR ADDED | OLD OR REMOVED | RUN
FOR CHANGE A e PART NO. PART NO. NO.
To improve range of con- Resistor R302 was changed from 390 ohms to 66-1478340 66-1398316 16
trast control. 1470 ohms.
To improve vertical retrace Resistor R310 was changed from 10K to 15K. 66-3158340 66-31083146 17
suppression.
To reduce Channel 5 pic- Terminal hoard B9 was changed from 2-lug to 18
ture beat. 3-lug type.
Additional series peaking coil (L215A) was 321112-50
added.
Latt
1203 €0200 4OUH
o PIN 2
OF V6
L214
A% O B
)
TO PIN 1
VIDEO TEST  Rei3 OF Vit
JACK J200 4TOK
Iss
= Tp3.2854
Revised wiring of video detector circuit using
additional peaking coil.
To improve range of bright- Resistor R311 was changed from 22K to 27K. 66-3278340 66-3228316 19

ness control.

PR-2520-F 12-53
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PRODUCTION CHANGES IN D-201 DEFLECTION CHASSIS

REASON NEW OR ADDED| OLD OR REMOVED RUN
FOR CHANGE R PART NO. PART NO. NO.
First production. 5
To improve operation of Vertical-oscillator (V15) tube socket was ro- 6
vertical oscillator. tated 180° in chassis subbase. Tube pins 1, 2,
and 3 are now used for phase splitter, and pins
6, 7, and 8 are used for vertical oscillator.
To improve range of width Width control, R815, was changed from 10K to 33.5546-51 33.5546-41
control. 12.5K.
To eliminate possible Condensers C705, C706, and C819 were moved 7
shorts. from rear to front of chassis subbase.
To eliminate picture bend. Condenser C803 was changed from .001 uf. to 30-1238-12 30-1238-3 8
002 uf.
To reduce 1B3GT tube fila- Resistor R103 was changed from 1.7 ohms to 66-9563240 66.9173340 9
ment voltage. 5.6 ohms.
To prevent burning oi 12B#- Wattage rating of resistor R709 was increased 66-1175340 66-1491340 10
tube cathode-resistor due to from 1 watt to 2 watts.
operational tube failure.

Copyright, 1953, PHILCO CORPORATION
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PRODUCTION CHANGES IN R-201 R-F CHASSIS

REASON NEW OR ADDED | OLD OR REMOVED RUN
FOR CHANGE R PART NO. PART NO. NO.
To improve operation and *First video i-f transformer, T201, was changed. 32-1598-5 32-1518-28
to improve video transient 2
response. *Toleranec of C302, 015 uf., was changed from 30-1651-21 30-1650-25

+20% to +10%.

To eliminate possibility of *A 3300.0hm —+10%, Y5-watt resistor was added, 66-2338340 3
video oscillation at mini- across video series peaking coil, L306.
mum contrast.

To prevent overload of con- An 1800-0ohm —+10%, l-watt resistor was added, 66-2181340 4
trast control. in series with video output tube (V8) screen

supply.
To improve fringe area per- Condenser €206 was changed from 18 uuf. to 62-033009001 62-018109011 5
formance. 33 uuf.

*These changes were incorporated in Service Manual PR-2508.
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Factory-Supervised

PHILCO

PHILCO TELEVISION SERVICE MANUAL
FOR UHF TUNER SUB-ASSEMBLY T-24 PART NO. 76-8806
USED IN UHF TUNER ADAPTOR UT20B

INTRODUCTION

The T-24 UHF Tuner Sub-assembly, Part No.
78-8806 is used interchangeably with the T-20
Tuner Sub-assembly, Part No. 76-7595, as em-
ployed in the UT20B UHF Tuner-Adaptor in-
stalled in Philco television receivers with chassis
codes 141 or 150. The sub-assembly contains the
r-f, oscillator and mixer stages of the UHF Tuner-
Adaptor.

CIRCUIT DESCRIPTION

The incoming UHF signal is coupled through
the antenna input line, two 12 mmfd. condensers
and an antenna coupling inductance L1 to the
first r-f tank of the tuner. See figures 5 and 6.
The first r-f tank, or antenna tank, is coupled
to the mixer tank by means of the mutual coup-
ling of L2 and L3 and the stray capacitance exist-
ing between the two tank assemblies. The desired
signal is selected by tuning the antenna tank and
the mixer tank to the correct frequency, and the
signal is then coupled to the crystal mixer circuit
by means of the inductive coupling of L3 and L.
A 6AF4 tube, V1, and its associated circuit pro-

vide the local oscillator signal. The oscillator cir-
cuit is coupled to the crystal mixer circuit by L5
and £.6. In the crystal mixer circuit, the r-f sig-
nal and the oscillator signal are mixed to produce
a 45.75-mc. video i-f carrier signal. The signal
is then coupled to the VHF tuner through LS, a
coaxial cable and J500 on the VHF tuner. In
UHF operation, the local oscillator of the VHF
tuner is inoperative, and the r-f amplifier and
mixer tubes of the VHF tuner operate as i-f
amplifiers.

In order to prevent the i-f and oscillator sig-
nals from feeding back to the antenna and inter-
fering with other receivers, two tanks, the an-
tenna and mixer tanks, are employed. The two
tanks readily pass incoming signals, but do not
pass the i-f or oscillator signal.

The tuning condensers for the antenna, mixer
and oscillator tanks are ganged on a single tuning
shaft, part of a planetary drive assembly, which
permits both fine and coarse tuning by means of
a single control knob.

PROCEDURE FOR OSCILLATOR ALIGNMENT OF THE
T-24 UHF TUNER SUB-ASSEMBLY

300 0
270 27N TWIN LEAD 27 N 27 0
—AAA— AN———NANA—

OUTPUT UHF
F
e 820 n 820 O EAER
G8000 INPUT
AMN—E) A —MAM—
27 QL 270 J ‘ 27 O 27 N
3 DB 3 DB

Figure |—6DB Pad
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PHILCO TELEVISION SERVICE MANUAL FOR UHF TUNER SUB-ASSEMBLY T-24

PHILCO MODEL PHILCO MODEL
7008 68000
SCOPE
INPUT OUTPUT INPUT  OUTPUT
o ? 9
I,
| == :
' A =Ie
TO VHF || SHIELDED
TUNER MIXER || N~ CABLE —— PAD
TEST POINT jT va
100 K 300 OHM
RESISTOR TWIN LEAD
TO VHF
INPUT TUNER < PAD
B+ AND UHF TUNER
o <
FROM TV INPUT
CHASSIS

Figure 2—UHF Test Equipment Connections

TEST EQUIPMENT AND
PRELIMINARY INFORMATION

Proper alignment of the T-24 UHF Tuner
Sub-assembly requires adequate test equipment.
The test equipment should include a Philco Model
7008 sweep generator and oscilloscope, a Philco
Model G-8000 VHF to UHF signal generator
adaptor or an equivalent UHF sweep and marker
generator, an oscilloscope, a 6 DB pad, and a
television chassis as a source of power for the
UHF unit under test.

The output cable of the model 7008 is fed to
the model G-8000 with the shortest possible cable
in order to reduce standing wave ratio. The out-
put of the Model G-8000 adaptor is fed through
a 6 DB pad to the UHF tuner input. The con-
struction of the 6 DB pad is illustrated in figure
1. The oscilloscope input of the Model 7008 is
connected to the mixer test point of the VHF
tuner on the television chassis through a series
isolating resistor of 100,000 ohms. In figure 2
the hook up of the test equipment is illustrated.

Calibration of the test equipment is necessary
for accurate check of the UHF units. The re-
sponse curve of the VHF tuner should be checked

(2)

43 MC MARKER.

40 MC IF

Figure 3—Position of Marker Frequency

first in accordance with alignment specifications
to eliminate possible false indications from this
source.

In order to calibrate the Model 7008, set the
function switch to “Calibrate” position, with the
marker band switch to “B” position and calibrate
the marker at the 43.8333 megacycle crystal check
point.



PHILCO TELEVISION SERVICE MANUAL FOR UHF TUNER SUB-ASSEMBLY T-24

Turn the function switch to “Marker” position.
Next, turn the sweep generator portion of the
7008 to the “A” band, with the sweep control to
43 megacycles.

The calibration of the G-8000 can be simply
performed by plotting it against a UHF tuner or
converter that is known to be good. The G-8000
should be calibrated at both the high and low
ends of the UHF band and also at the points
where the local UHF stations occur.

This calibration can be performed by either
beating the outputs of the G-8000 and the “stan-

CHANNEL 14
470 MC

|
CHANNEL 30

0%

RESPONSE | ! |
100 % ™ /T ’

| |

| |
| |
|

dard” UHF adaptor together or by feeding the
Model G-8000 adaptor output to the standard
unit and checking for maximum indication with
an oscilloscope or meter at the output of the stan-
dard unit.

NOTE: Replacing the oscillator tube with a new
one may detune the tuner. If this occurs,
a number of tubes should be tried, until
the most satisfactory substitute for the
original is found.

To proceed with the alignment refer to the os-
cillator alignment chart.

CHANNEL 83
890 MC

CHANNEL 60

Figure 4—Response Through UHF Channels 14 to 83

OSCILLATOR ALIGNMENT CHART

PHILCO TELEVISION SERVICE MANUAL FOR UHF TUNER SUB-ASSEMBLY T-24

] | [
G-8000 7008 (or equiv.)
STEP VHF TUNER UHF TUNER | (or equivalent) ADJUST REMARKS
CHANNEL SELECTOR | DIAL SETTING | DIAL SETTING ‘
Marker Sweep
Tuning Gang | Low Freq. I ’ Approx. Center Marker on Response
| UHF | fully closed | Cal. Point | 43.333 44 Me. | U= curve (See fig. 3).
- S B N S - , S : ~
(- |
| Tuning Gang ngh Freq Approx. Center Marker on Response
2 UHF fully open | Cal. Point | 43.333 44 Mc. , Lict curve (See fig. 3).
1
— : —
: l ' UHF tuner and G-8000 are
, Tuned through range simul-
[Tune Through |Tune Through Approx. | 9 9
3 UHF Enfire Range | Entire Range 43.333 44 Me. | None | taneously. Marker should not
| fall below the top 10 percent
of the response curve.
NOTE: When tuning through the entire range of UHF channels, a drop

in amplitude will be noticed between approximately channel 30 and chan-
nel 60. See fig. 4. This effect is due to the characteristics of the test equip-
ment, UHF unit and lead terminating impedances and does not necessarily
indicate trouble with the unit under test.

(3)

0.3 C3

T Cl

O 6.3V AC

ANT.
INPUT

oon

(4)

IF
OUTPU

B+ (250V THROUGH 10K)

Figure 5—Circuit Diagram
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SIDE PANEL P g

o .

e

INSIDE VIEW
Figure 6—Base Layout
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REPLACEMENT PARTS LIST

REFERENCE SERVICE
SYMBOL DESCRIPTION PART NO.
C1 and C2 Condensers, antenna input, 12uuf. ............. ... Part of antenna coil & panel assembly.
C3 Condenser, tuning ...............................
C3A Rotor, r-f, r.h. ..... ... ... ... ... . ... Part of shaft and rotor assembly
C3B Rotor, r-f, Lh. ........ ... .. ... ... ... . ..., Part of shaft and rotor assembly
C3C Rotor, oscillator, ¥ h. .............. ... ... ... ... Part of shaft and rotor assembly
C3D Rotor, oscillator, Lh. ............................. Part of shaft and rotor assembly
C3E Stator, oscillator, r.h. .......... ... ... ... .. .... 28-9933
C3F Stator, oscillator, Lh. ............................. 28-9933-1
C4 Condenser, temperature compensating, .3uuf. ..... 30-1224-122
C5 Condenser, temperature compensating, 1uuf. ..... 30-1224-107
Cé6 Condenser, 220uuf. ............. ... ... Part of oscillator tank assembly
C7 Condenser, capacity between osc. tank halves .. ... Part of oscillator tank assembly
C8 Condenser, filament by-pass, 500uuf. .............. 30-1245-6
C9 Condenser, plate by-pass, 500uuf. ................. 30-1245-6
C10 Condenser, crystal by-pass, 30uuf. ................ Part of panel assembly crystal mtg.
TC-1 Tuning core, first r-f tank ....................... 28-10028
TC-2 Tuning core, second r-f tank ..................... 28-10028
TC-3 Tuning core, oscillator, highend ................. 56-9601-4
TC-4 Tuning core, oscillator, lowend .................. 56-9601-3
R1 and R2 Resistors, antenna input, 470,000 ohms ........... Part of antenna coil & panel assembly
R3 Resistor, plate load, 2200 ohms, 1 watt ............ 66-2224340
R4 Resistor, grid leak, 6800 ohms, 15 watt ........... 66-2688340
L1 Inductor, antenna coupling ....................... Part of antenna coil & panel assembly
L2 and [.3 Inductors, r-fstage .................... ... ... ..... Part of tuner sub-assembly
L4 and L5 Inductor, injection and mixer coupling ............ 32-9668
L6and L7 Inductors ........... ... ... . .. i i, Part of oscillator tank assembly
L8 Coil, i-foutput ......... ... ... . ... 32-4558-1
L9 Choke, cathode decoupling ........................ 32-4550-6
CD1 Crystal, mixer .......... ... .. ..., 32-8026
\
MISCELLANEOUS
Electrical Parts

Panel assembly, crystal mounting ................. 76-8809

Tank assembly, oscillator ......................... 76-8899

Cable assembly, i-f output ........................ 41-3754-56

Antenna coil and panel assembly ................. 76-8803

Mechanical Parts

Tuner shaft and rotor assembly ................... 76-8910

Ball, bearing (9) ... W2510-5

Bearing, plate front ................. . ... ... ... ... 28-9842

Nut,rear lock ................... ... . i 56-9599

Bearing, rear .......... ... . ... 56-9609

Spring, rotor shaft grounding .................... 28-9947

Pulley ... 28-9090-1

Socket, 7 pin miniature ........................... 27-6288

Shield, 6AF4 tube ................. .. ... .. 56-5629-9

(6)



SERVICE REFERENCE CHART AND CABINET
PARTS LIST FOR PHILCO “C™ LINE
TELEVISION RECEIVERS

Factory-Supervised
Service _d

TELEVISION

SERVICE REFERENCE CHART FOR PHILCO “C” LINE TELEVISION RECEIVERS

TUNER PICTURE SERVICE
MODEL CODE CHASSIS PART NO. TUBE MANUAL
22C4010 . . 130 R181, D181, D182 76-7664-2 21WP4 PR-2506
22C4010 131 R181, D182 76-7664-2 21XP4 PR-2506 & PR-2807
22C4010L R 130 R181, D181, D182 76-7664-2 21WP4 PR-2505
22C4010L 131 R181, D182 76-7664-2 21XP4 PR-2506 & PR-2307
22C4012 130 R181, D181 76-7664-2 21WP4 PR-2506
22C4012 131 R181, D181, D182 76-7664-2 21XP4 PR-2506 & PR-2807
22C4014 i Riol Dles, piez 7676647 Siwed PR 2007
22C4016 350 350 76-8946-2 21ZP4B PR-2808
22C4016L 350 350 76-8946-2 21ZP4B PR-2808
22C4020 400 400 76-6946-3 21ZP4B PR-2809
22C4119 300 300 76-8946-1 21XP4 PR-2812
22C4120 300 300 76-8946-1 21YP4A PR-2812
22C4120L 300 300 76-8946-1 21YP4A PR-2812
22C4122 130 R181, DI8I, D182 76-7664-2 21ZP4B PR-2506 & PR-2807
131 R181, D182 76-7664-2 21XP4A PR-2506 & PR-2807
22C4123 300 300 76-8946-1 21YP4A PR-2812
22Ca124 {35 350 76.8548.1 S1zpa8 Pr.2806
22041241 {350 300 Tas9i62 S1%p1p Pit 2012
22C4126 350 350 76-8946-2 21ZP4B PR-2808
22C4126L 350 350 76-8946-2 21ZP4B PR-2808
22C4128 400 400 76-8946-3 21ZP4B PR-2809
22C4132L 400 400 76-3946-3 21ZP4B PR-2809
22C1310 300 300 76-8946-1 21YP4A PR-2812
22C4310L 300 300 76-8946-1 21YP4A PR-2812
22C4312 350 350 76-6946-2 21XP4A PR-2808
22C4312L 350 350 76-8946-2 21ZP4B PR-2808
24C6010 354 354 76-8946-2 24VP4A PR-2808
24C8109 354 354 76-6946-2 24VP4A PR-2808
24C6109L 354 354 76-8946-2 24VP4A PR-2808
24C6110 354 354 76-8946-2 24VP4A PR-2808
24C6110L 354 354 76-8946-2 24VP4A PR-2808
24C6112 354 354 76-8946-2 24VP1A PR-2808
24C6310 354 354 76-8946-2 24VP4A PR-2808
22C4410
22C4412
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CABINET PARTS LIST FOR PHILCO ““C’’ LINE TELEVISION RECEIVERS

22C4010
Description: Code 130
Coll ... e
Foil (above rear of RF chassis
or front of deflection chassis).... ....... ..
Foil (above rear of deflection
chassis or front of RF chassis})... .........
Light (L) ..................ccivvee il
Mahogany ..........c.coiiiniennnn aeinenn..
Mchogany (Masonite and Woed).. .........
Ebony (Masonite and Wood) ..... 11059
Back ..........ccieiiei, 54-9209-9
Bar Ass'y., Over Knobs .......... .........
Bracket and Cord ................ 76-8887-2
CUP ..o 54-9187-1
133 5656008 B668000600060000000060 0oaBooaa0
Dome ............c.oiiiiiiiiniins 27-4911-1
Knob, Brightness ................. .........
Knob, Brightness and Vertical ... 54-4768-2
Knob, Channel Selector ........... 76-6863-32
Knob, Contrast ...................  .........
Knob, Contrast and Horizontal .... 54-4797-9
Knob, Fine Tuning ............... 54-4803-3
Knob, Horizontal Hold ............ .........
Knob, Fringe Switch ............. .........
Knob, Vertical Hold .............. .........
Knob, Vol, OFF-ON (TV) ......... 54-4804-4
Mask ..., 28-9931-1
Nameplate .......................  oooen...
Window ..................c.0i.enn 54-9213-32
Cable, Speaker .................. 41-4082-7
Connector. Antenna .............. L3517FAl
Screw, Connector Mounting ....... 1W10913FA3
Tuner Shaft Insulator ............ 54-6071
Tuner Shaft Insulator Spring ..... 56-9181
Shield, Light ..................... .........
Speaker ... ........ ..., 36-1639-12
Bezel and Scale (and prism
as required) ...................  .........
Plate, Background ................ .........
Knob ........ .................... 54-6073-1
Washer, Light .. .................. .........
UHF Vernier Disc ................ 54-6106
Clip, Back Plate . .................  .........
Crossover Network ............... .........
Arm and Magnet, Picture Tube ... 76-6594
Beam, Bender, Picture Tube ...... 76-6077-2
Cable Deflection ................. 41-4086-25
Frame Ass’y., Picture Tube ....... 318-3550
Focus Assembly .................. 76-6126-4
Lead Assembly, Focus Pin ....... .........
Magnet, Short, Picture Tube ...... 76-8389
Magnet, Centering ............... 0600060000
Ring, Picture Tube, Metal ........ 56-7869-2
Ring, Picture Tube, Plastic ....... 54-4939
Yoke, Deflection ................. 22-9648

Page Two

22C4012
Code 130

32-4560

56-9790

56-9790-1

76-8887-2
54-9187-1
27-4911-1
54-4768
76-6863-30
54-4797
76-6104

54-4804-3
28-9931-5
54-9213-32
41-408-7
L3517FAl
1W10913FA3
54-6071
56-9181

76-6594
76-6077-2
41-4086-25
318-3550
76-6126-4

56-7869-2
54-4939
32-9648

22C4014
Code 131

32-4560

56-9790

56-9790-1

54-9207

54-4799
76-6863-30

76-6166
28-99331-3
76-8536-1
54-9213-33
41-4082-7
L3517FAl
1W10913FA3
54-6071
56-9181
54-9234
36-1639-12

76-8293-2

54-9059
76-8292
54-8273

76-6594
76-6077-2
41-4086-25

41-4099-2
76-8389
76-8998
56-7869-2
54-4939
32-9648

22C4016
Code 350

32-4560

56-9790

56-9790-1

54-9267
76-9148
76-9149
54-9187-2
27-4911-1
54-61140-1
76-9118
76-6213-6
76-6104-5
54-6140-1
54-6140
54-6140-1
54-6137
28-10075-2
54-9213-36
41-4208-1
L3517FAl
1W10913FA3

54-9234

76-9042
76-6594
76-6077-2
41-4146-23

56-7869-2
54-4939
32-9670

22C4122
Code 130

32-4560

56-9790

56-9790-1

76-8887-2
54-9187-1

54-4799

76-61686
28-9931-4
54-9213-34
41-408-7
L3517FAl
1W10913FA3
54-6071
56-9181

54-8273

76-6594
76-6077-2
41-4086-25
318-3550
76-6126-4

56-7869-2
54-4939
32-9648

22C4016L
Code 350

32-4560

56-9790

56-9790-1
11052-1

54-9267
76-9148-1
76-9149
54-9187-2
27-4911-1
54-6140-3
76-9118-1
76-6213-6
76-6104-5
54-6140-3
54-6140-2
54-6140-3
54-6137-1
28-10075-3
54-9213-36
41-4208-1
L3517FAl
1W10913FA3

54-9234
36-1639-9

76-9042
76-8594
76-6077-2
41-4146-23

56-7869-2
54-4939
32-9670

22C4124
Code 350

32-4560

56-9790

56-9790-1

54-9267-1
76-9148
76-9149
54-9187-2
3363-2
54-6140-1
76-9118
76-6213-6
76-6104-5
54-6140-1
54-6140
54-6140-1
54-6137
28-9376-12

54-9213-37
41-4208-1
L3517FAl
1W10913FA3

54-9234
36-1651-5

76-9042
76-8594
76-6077-2
41-4146-23

56-7869-2
54-4939
32-9670

22C4124L
Code 350

32-4560

56-9790

56-9780-1
11060-1

54-9267-1
76-9148-1
76-9149
54-9187-2
3363-2
54-6140-3
76-9118-1
76-6213-6

54-6140-2
54-6140-3
54-6137-1
28-9376-13
54-9213-37
41-4208-1
L3517FAl
1W10913FA3

54-9234
36-1651-5

76-9042
76-6594
76-6077-2
41-4146-23

56-7869-2
54-4939
32-9670



CABINET PARTS LIST FOR PHILCO ““C” LINE TELEVISION RECEIVERS (Continued)

22C4120 22C4120L 22C4126 22C4126L 22C4312 22C4312L 24C6012
Description Code 300 Code 300 Code 350 Code 350 Code 350 Code 350 Code 354
Cofl ... 32-4560 32-4560 32-4560 32-4560 32-4560 32-4560 32-4617
Foil (above rear of RF chassis
or front of deflection chassis) ............ . 56-9790 56-9790 56-9790 56-9790 56-9790 56-9790 .........
Foil (above rear of deflection
chassis or front of RF chassis) .. ............ 56-9790-1 56-9790-1 56-9790-1 56-9790-1 56-9790-1 56-9790-1 . .......
Light (L) ... . i i i 110721 ... 110981 ... .. 110761 ...
Mahogany ............... ..ol i 11072 L 1098 0 ... 11070 ..o il
Metal ... e e e e e e e 11055
Back .. ... 54-9267-12 54-9267-12 54-9267-1 54-9267-1 54-9267-7 54-9267-7 54-9309
Bar Ass’y., Over Knobs ...................... 54-6164 54-6164 76-9148 76-9148-1 76-9148 76-9148-1 76-9148-1
Bracket and Cord ............................ 76-9149-1 76-9149-1 76-9149 76-9149 76-9149 76-9149 76-9149-2
CUP e 54-9187-3 54-9187-3 54-9187-2 54-9187-2 54-9187-2 54-9187-2 54-9187-2
30T O e W2570-1
Bullet Catch ............................... e e e e 45-6002 45-6002 .........
Dome ...........ciiiiiiiii i 3363 3363 3363-2 3362-2 45-6190 456190 .........
Doors (Matched Pair) ........................  L.....oo0 Liiiiiiee e oiaao 424-0001 424-0001-1  .........
Door Pull, LH. or Top ............ ... iiit iiiiinin e eeeieeeee 76-9322 76-9322-1  .........
Door Pull, RH. or Middle ........ ...........  .........  .ooooo0 ool . 76-9322 76-9322-1  .........
Window, Channel Sel. ......... e e e e e e 54-6161
Clip, WIndoW ... ... ... ittt i e e e e i Lo 28-10312
Hinge, Knife, L.H. . ... ... ..................c.  iiiiiiie e i e 56-9922-1 56-9922-3  .........
Hinge, Knife, R.H. .. ........................0  iiioaoos oiiiiieoe e s .. 56-9922 56-9922-2  .........
Knob, Brightness ............................ 54-6157-1 54-6157-1 54-6140-1 54-6140-3 54-6140-1 54-6140-3 54-6140-3
Knob, Channel Selector ........ .............. 76-9118-1 76-9118-1 76-9118 76-9118-1 76-9118 76-9118-1 76-9118-1
Knob, Contrast ............................... 54-6157-1 54-6157-1 76-6213-6 76-6213-6 76-6213-6 76-6213-6 76-6213-6
Knob, Fine Tuning ........................... 76-6104-9 76-6104-9 76-6104-9 76-6104-9 76-6104-9 76-6104-9 76-6104-9
Knob, Horizontal Hold ........................ 54-6157-1 54-6157-1 54-6140-1 54-6140-3 54-6140-1 54-6140-3 54-6140-3
Knob, Fringe Switch .......... ... .. ... .... e 54-6140 54-6140-2 54-6140 54-6140-2 54-6140-2
Knob, Vertical Hold .......... e 54-6157-1 54-6157-1 54-6140-1 54-6140-3 54-6140-1 54-6140-3 54-6140-3
Knob, Vol. OFF-ON (TV) .................. . 76-9237-2 76-9237-2 54-6137 54-6137-1 54-6137 54-6137-1 54-6137-1
Mask ............................ e 28-10075-4 28-10075-4 28-9376-12 28-9376-13 28-9376-12 28-9376-13 54-9033-7
Strike Plate ............. ... ... il e Bobbo0onD | 000AAaA0G aa S 45-6003 456003 .........
Window ... ..................... e 54-9213-40 54-9213-40 54-9213-37 54-9213-37 54-9213-37 54-9213-37 54-9213-38
Glass Rail Ass’y. . .............. . ... e e 76-9170-2 76-9170-2 76-9170-2 76-9170-2  .........
Cable Speaker .................... ... 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1
Connector, Antenna .. ........................ L3517FA1 L3517FAl L3517FA1 L3517FA1 L3517FAl L3517FA1l L3517FAl
Screw, Connector Mounting .................. 1WI0913FA3 1WI0913FA3 1WI0913FA3 1WI0913FA3 1WI10913FA3 1WI10913FA3 1WI10913FA3
Line Cord, AD. ............o.vit it 41-3865 41-3865 41-3865 41-3865 41-3865 41-3865 41-3865
Shield, Light . 54-9234 549234 54-9234 54-9234 54-9234 54-9234 54-9366
Speaker ... . .......i.cciieeiieiie it 45-9736 45-9736 36-1651-11 36-1651-11 36-1651-11 36-1651-11 45-9735
Dial and Film Ass'y. ...... .................. 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048
Washer, Light .............. . 54-8293 54-8273 54-8273 54-8273 54-8273 54-8273 54-8273
Crossover Network 76-9042 76-9042 76-9042 76-9042 76-9042 76-9042 76-9042
UHF Plate .............cocviiuenn i 28-10277 28-10277 = .....i.i. 0 cieiieier deieeaaen
UHF Window . ............ccooivi i, 54-9330 54-9330 e e e e .
Arm and Magnet, Picture Tube .. ...........  ......... ... 76-6594 76-6594 76-6594 76-6594 76-8474-1
Beam, Bender, Picture Tube ...... . ...... Lo 76-6077-2 76-6007-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-4
Cable Deflection ............................. 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23
Focus Bssembly .. ................ ... ... o . : 76-9014 76-9014 76-9014 76-9014 76-9014-1
Lead Assembly, Focus Pin ........ ........... 41-4099-2 41-4099-2  ......... D000GA006 0800000660 000AAdcAs 630000add
Magnet, Short, Picture Tube ..................  ......... R 76-8389 76-8389 76-8389 76-8389
Magnet, Centering ........................... 76-8998 76-8998 ......... e e - L
Ring, Picture Tube, Metal .................... 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2  .........
Ring, Picture Tube, Plastic ................... 54-4939 54-4939 54-4939 54-4939 54-4989 54-4939 .........
Yoke, Deflection .................o. il . 32-9680 32-9680 32-9670 32-9670 329670 32-9670 32-9663-1
Actuator, Hi-VOolt. DOOT ... ..ottt iittiieieene tievinane e eieaeaeee e i 500000064 28-10278
MAGNOt BBS'Y. .. oeiireinrereanenncronetanenns  neessenes  asresesen ehesusene waeesaean aeesarenseaeaaeaas 76-8897
MaGnet BSS Y . ..vviiiiirtrine it aee eeaeseses eesenenes saaceniaeaaaeeaiaeeaiiaeaan . 76-8897-1

Page Three



CABINET PARTS LIST FOR PHILCO ‘“C’’ LINE TELEVISION RECEIVERS (Continued)

Description

Coil ........ciiiiiiiian,

Foil (above rear of RF chassis
or front of deflection chassis)

Foil (above rear of deflection

chassis or front of RF chassis) ..
Light (L) ........................

Knob .. ...

Bar Ass’y., Over Knobs . ...
Bracket and Cord
Cup
Foot

Dome A
Toors (Maiched Pair)
Hinge, Knife, L.H,
Hinge, Kuife, R.H.
Knob, Brightness ...

Knob, Channel Selector ....... 5

Xnob, Contrast ....
Knob, Fine Tuning
Knob, Horizontal Hoeld
Kaob, Fringe Switch .

Knob, Tone ......................

Knob, Vertical Hold

Window . ............

Glass Rail Ass'y. 8650060800000 0
Cable, Speaker ..................

Connector, Antenna
Screw, Connector Mounting
Line Cord, A.D, .....
Shield, Light
Speaker
Dial and Film Ass'y.

Washer, Light . .................

Crossover Network
UHF Plate .
UHF Window

Arm and Magnet, Picture Tube .

Beam, Bender, Picture Tube ...
Cable Deflection
Focus Assembly ....... ......
Lead Assembly, Focus Pin
Magnet, Short, Picture Tube
Magnet, Centering .. .....
Ring, Picture Tube, Metal

Ring, Picture Tube, Plastic
Yoke, Deflection
Magnet Ass'y.
Magnet Ass'y.
Actuator, Hi-Volt. Door
Metal

Dial ..................

PR-2835-€-54

Switch ... ... ... ..o

Knob, Vol. OFF-ON (TV) .........
Mask .............. ...l

24C6110
Code 354

32-4560
56-9790

56-9790-1

54-9267-6
76-9148-1
76-9148-2
54-9187-2

54-6140-3
76-9118-1
76-6213-6
76-6104-9
54-6140-3
54-6140-2
54-6140-3
54-6137-1
54-9033-7

44-4208-1
L3517FAl
1WI10913FA3
41-3865
54-9234
36-1651-11
76-9048
54-8273
76-9042
28-10277
54-9330
76-8474-1
76-6077-4
41-414€-23
76-9014-1

32-9663-1
76-3897

76-8897-1
28-10278

24C6112
Code 354

32-4560

56-9790

56-9790-1

54-9267-4
76-9148

76-9149-2
54-3187-2

54-6140-1
76-9118
76-6213-6
76-6104-9
54-6140-1
54-6140
54-6140-1
54-6137
54-9033-8
54-9213-39
76-9170-3
41-4208-1
L3517FA1l
1W10913FA3
41-3865
54-9234
36-1651-11
76-9048
54-8273
76-9042

76-8474-1
76-6077-4
41-4146-23
76-9014-1

32-9663-1
76-8897
76-8897-1
28-10278

22C4128
Code 400

32-4560
56-9720

56-9790-1

76-7710
54-4974
42-1979
11068
54-9267-5
76-9148-2
76-9149
54-9187-2

54-6140-1
76-9118

76-6213-6
76-6104-9
54-6140-1

54-6140-1
54-6137
28-9376-12

54-9213-37
76-9170-4
41-4208-1
L3517FA1
1W10913FA3
41-3865
54-9234
36-1651-11
76-9048
54-8273
76-9042

76-6077-2
41-4146-23
76-9014

76-8389
56-7869
54-4339
32-9670

22C4310
Code 350

32-4560

56-9790

56-9790-1

11077

54-9267-1
54-6164-1
76-9149-1
54-9187-3

45-6002
3363-3
424-0001-2
56-9922-1
56-9922
54-6137
76-9118
54-6157
76-6104-9
54-6157

54-6157
76-9237-1
28-10075-5
45-6003
54-9213-40
76-9170-5
41-4208-1
L3517FA1
1W10913FA3
41-3865
54-9234
45-9736
76-9043
54-8273
76-9042

76-6077-2
41-4146-23

56-7869-2
54-4939
32-9680

22C4020
Code 400

32-4560
56-9790

56-9790-1

11057-1
54-9267-10
76-9148-2
76-9149
54-9187-2
56-7778-1

54-6140-1
76-9118
76-6213-6
76-6104-9
54-6140-1
54-6140-1
54-6140-1
54-6137
28-10075-1
54-9213-36
76-9170-6
41-4208-1
L3517FA1
1W10913FA3
41-3865
54-9234
45-9733
76-9048
54-8273
76-9042

76-6594
76-6077-2
41-4146-23
76-9014

76-8389

56-7869-2
54-4939
32-9670

22C4118
Code 300

11072-2
54-9267-12
54-6164-3
76-9149-1
54-9187-2

76-9118-5
54-6157
54-4825-6
54-6157

54-6157
76-9237-3
28-9931-9

41-4208-1
L3517FA1
1W10913FA3
41-3865

76-9048
54-8273
76-3042
28-10277-3
54-9330
76-6077-2
41-4146-23

76-8998
56-7869-2
54-4939
32-9680

24C6110L 24C6310
Code 354 Code 354
32-4560 32-4560
56-9790 54-9790
56-9790-1 56-9790-1
11066-1 ... ... ..
11078
54-9267-6 54-9267-16
76-9148-1 76-9148
76-9148-2 76-9149-2
54-9187-2 54-9187-2
45-610 .. .. ...
54-6140-3 54-6140-1
76-9118-1 76-9118
76-6213-6 76-6213-6
76-6104-9 76-6104-9
54-6140-3 54-6140-1
54-6140-2 54-6140
54-6140-3 54-6140-1
54-6137-1 54-6137
54-9033-7 54-3033-8
54-9213-38 54-9213-39
. 76-9170-3
41-4208-1 41-4208-1
L3517FAl e
1WI10913FA3 .. .. .....
41-3865 41-3865
54-9234 54-9234
36-1651-11 36-1651-11
76-9048 76-9048
54-8273 54-8273
76-9042
28-10277
54-9330 .
76-8474-1 76-8474-1
76-5088-4 76-6077-4
41-4146-23 41-4146-23
76-9014-1 76-9014-1
32-9663-1 32-9663-1
76-8897 76-8897
76-8897-1 76-8897-1
28-10278 28-10278
76-9048 76-9048

Printed in U.S.A.



SUPPLEMENT TO SERVICE CHART AND CABINET
PARTS LIST FOR PHILCO "C” LINE Factory-Supervised
TELEVISION RECEIVERS

TELEVISION

—_
m
SERVICE REFERENCE CHART FOR PHILCO “C” LINE TELEVISION RECEIVERS ~
(INCLUDING SPEAKER, PICTURE TUBE AND ASSOCIATED DEFLECTION COMPONENTS) 4
-~
m
CHASSIS TUNER PICTURE SERVICE =
MODEL AND CODE PART NO. TUBE MANUAL (_'\
m
22C4011 300 76.8946-1 21YP4 PR-2812 o
22C4011 301 76-8946-1 21ZP4A PR-2812 ﬁ
22C4013 300 7689461 21YP4A PR-2812 z
22C40131 300 76.8946-1 21YP4A PR-2812 a
22C4013X 300 76-8946-1 21YP4A PR-2812 3
22C4015 300 76-8946-1 21YP4A PR-2812 |
22C4020 400 76-8946-3 212P48 PR-2809 lz>
22C4119 301 76-8946-1 21WP4A PR-2812 z
22C4119 302 7689461 21YP4 PR-2812 E
22C4119 303 76-8946.1 21ZP4A PR-2812 é
22C4119X 300 76-8946-1 21XP4 PR-2812 2
22C4124 300 76-8946-1 21YP4A PR-2812 E
22C4124L 300 76-8946-1 21YP4A PR-2812 =
22c4127 300 76-8946-1 21YP4A PR-2812 :
22C4410 350 76-8946-2 21ZP48 PR-2808 S
2406310 354 76.8946-2 24VP4A PR-2808 r;
22C4129 350 76.8946:2 21ZpP48 PR-2808 :
22C4118 301 76-8946-1 212P48 PR-2812 2
22C4120% 300 76.8946.1 21YP4A PR-2812 2
22C4121 301 76.8946.1 21ZpP48 PR-2812 E
22C41211 301 76-8946.1 212P48 PR-2812 E
22C4123 300 76.8946-1 21YP4A PR-2812 E
22C41245 300 76-8946-1 21YP4A PR-2812
22C4125HM 300 76-8946-1 21YP4A PR-2812
22C431THM 300 76-8946-1 21YP4A PR-2812

1987 -4d

Copyright, 1954, PHILCO CORPORATION
Reproduction of any material within this publication is prohibited without the written consent of the copyright owner, PHILCO CORPORATION



CABINET PARTS LIST FOR PHILCO “C” LINE TELEVISION RECEIVERS

22€4129 22C€4118 22C€4120X 22 21 22C4121L 22€4123 22C41248
Description Code 350 Code 301 Code 300 Code 301 Code 301 Code 300 Code 300
Built-in aerial parts:
Coil S . 32-4617 [ 32.4617 324617 32.4617 32-4617 32-4617
Foil (right) . 56-9790 S, 56-9790 56-9790 56-9790 56-9790 56-9790
Foil (left) PR e 5697901 56-9790-1 56-9790-1 56-9790-1 56-9790-1 56-9790-1
Cabinets
Light (L) oo e P 11072-10
Mahogany . ) . 1107211 11072-4 11072-9 . 11065-1 11060
Mahogany (Masonite & Wood) 11060-6 . S PR B - -
Cabinet Hardware and Parts:
Back . e 54.9267-1 54.9267-12 54-9267-12 54.9267-12 54.9267-12 54.9267-19 54-9267-18
Bar Ass'y., Over Knobs 76-9148 54-6164-1 54-6164 54-6164 54-6164 54-6164-1 54-6164-1
Bracket and Cord . 76-9149 76-9194-1 76-9149-1 76-9149-1 76-9149-1 76-9149-1 76-9149
Cup I . ) 54-9187-2 54.9187-3 54.9187-3 54-9187-3 54-9187-3 54-9187-3 54.9187-2
Dome B 33632 3363 3363 3363 3363 45-6190 3363-2
Roller — e e . 28-10500 28-10500 R
Knob, Brightness . 54-61401 54-6157 54.6157-1 54-6157-1 54-6157-1 54-6157 546157
Knob, Channel Selector 76-9118-7 76-9118-3 76-9118-8 76-9118-8 7691138 76-9118-7 76-9118.7
Knob, Contrast . 76-6213-6 54-6157 54-6157-1 54-6157-1 54-6157-1 54-6157 54.6157
Knob, Fine Tuning e 76-6104.9 76-6104-7 76-6104-9 76-6104-9 76-6104-9 76-6104-9 76-6104-9
Knob, Horizontal Hold 54-6140-1 54-6157 54-61571 54-6157-1 54.6157-1 54-6157 54-6157
Knob, Fringe Switch 54-6140 R - - -
Knob, Vertical Hold 54-6140-1 54.6157 54-6157-1 54-6157-1 54.6157-1 54-6157 54.6157
Knob, Vol-OFF-ON (TV) 54-6137 76-9273-3 76-9237-2 76-9237-2 76-9237-2 76-9237-1 76-9237-1
Mask . . 28-9376-12 28-10075-12  28-10075-12 28-10075-12  28-10075-12  28-10075-2 28-9376-12
Window e . 54-9213-43 54.9213.46 54-9213-46 54-9213-46 54-9213-46 54.9213-47 54.9213.37
Glass rail assembly ... 7691702 .. - 76-9170 76-9170-2
Cable, Speaker ... 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1
Connector, Antenna . L3517FA1 L3517FA1 L3517FA L3517FA1 L3517FA1 L3517FA1 L3517FA1
Screw, Connector Mounting 1WI10913FA3  1WI10913FA3  1WI10913FA3 TW10913FA3  1WI10913FA3 1WI0913FA3  1WI0913FA3
Line Cord, A. C. 41-3865 41.3865 41.3865 41-3865 41-3865 41-3865 41-3865
Radio-Tuner Parts:
Shield, Light . . 54-9234 . 54-9234 549234 54-9234 54.9234 54-9234
Speaker . . . 36-1651-5 36-1641-20 36-1641-20 36-1641-20 36-1641-20 36-1651-5 36-1651-5
UHF Parts:
Dia! and film assembly 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048
Washer, Light 54-8273 R 54.8273 54.8273 54.8273 548273 54-8273
Crossover Netwark 76-9042 . 76-9042 .
UHF plate . 28-10277-3 28-10277 28-10277 28-10277
UHF window 54-9330 54-9330 54-9330 54-9330
Cathode Ray Tube Assembly:
Arm and Magnet, Picture Tube . 76-6594 ; e
Beam, Bender, Picture Tube 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2
Cable Deflection 41-41456-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41.4146-23 41-4146-23
Frame Ass’y., Picture Tube 318-3550 318-3550 318-3550 318-3550 318-3550 318-3550 318-3550
Focus Assembly 76-9014 76-9014 76-9014 76-9014 76-9014
Magnet, Short, Picture Tube 76-8389 .
Magnet, Centering 76-8998 76-8998
Ring, Picture Tube, Metal 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2
Ring, Picture Tube, Plastic 54-4939 54-4939 54-4939 54.4939 54-4939 54-4939 54.4939
Yoke, Deflection 32-9670 32-9680 32-9680 32.9680 32-9680 32-9680 36-9680
L. 22C4020 22C4011 22C4119 24C6310 22C4124 22C4013L 22C4013 22C4015
Description Code 400 Code 300 Code 301 Code 354 Code 300 Code 300 Code 300 Code 300
Built-in aerial parts:
Coil 32-4569 32-4617 32-4560 32.4617 32-4617 32.4617 32-4617
Foil (right) 56-9790-2 56-9790-2 56-9790 56-9790
Foil (left) .. 56-9790-3 56-9790-3 56-9790-1 56-9790-1
Knob 767710 . 767710 .
Shaft 54.4974 i 54-4974
Switch 421979 - 42-1979
Cabinets:
Mahogany . 11057 110723 11078 11060 11091
Metal . 11085 11085-2 11085-1
Cabinet Hardware and Parts:
Back 54-9267-10 54-9309-2 54-9267-12 54-9267-16 54-9267-18 54-9309-2 54-9309-2 54-9267-8
Bar Ass'y.,

Over Knobs 76-9148-2 54-6164-3 54.6164-3 76-9148 54-6164-1 54-6164 54-6164 54-6164-1
Bracket and Cord 76-9149 76-91491 76-91491 76-9149-2 76-9149 76-9149-1 76-9149-1 76-91491
Cup 54-9187-2 54-9187-3 54-9187-2 54.9187-2 54-9187-2 54.9187-3 54.9187-3 54-9187-3
Foot 56-7778-2 W2570-1 W2570-1 W2570-1
Buliet Catch 45-6002 .

Dome 27-4911-1 3363 3363-2 3363-2 . 27-4911-1
Doors (Matched

Pair) 424-0001-4
Door Pull,

L. H. or Top 28-10371-1
Door Pull,

R. H. or Middle 28-10371
Hinge, Knife, L.H. N L 56-9922-1
Hinge, Knife, R.H. - 56-9922
Knob, Brightness 54-6140-1 54-6157 54-6157 54-6140-1 54.6157 54-6157-1 54-6157-1 54-6157
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CABINET PARTS LIST FOR PHILCO “C” LINE TELEVISION RECEIVERS (Continued)

22C4020 22C4a0N1 22C4119 24C6310 22CA1 24 22C4013L 22C4013 22€4015
Description Code 400 Code 300 Code 301 Code 354 Code 300 Code 300 Code 300 Code 300
Knob, Channel

Selector 76-9118 76-9118-10 76-9118-5 76-9118 76-9118 76-9118-4 76-9118-4 76-9118-7
Knob, Contrast 76-6213-6 54-6157 54-6157 76-6213-6 54-6157 54-6157-1 54-6157-1 54-6157
Knob, Fine Tuning 76-6104-9 54-4825-6 54-4825-6 76-6104-9 76-6104-9 76-6104-7 76-6104-7 76-6104-9
Knob, Horizontal

Hold ... 54-6140-1 54-6157 54-6157 54-6140-1 54-6157 54-6157-1 54-6157-1 54-6157
Knob, Fringe Switch J— S 54.6140 ... e
Knob, Tone . ... 54-6140-1 e e L e -

Knob, Vertical Hold 54-6140-1 54-6157 54-6157 54-6140-1 54-6157 54-61571 54-6157-1 54-6157
Knob, Vol-OFF-ON

(Tv) 54-6137 76-9237-3 76-9237-3 54-6137 76-9237-1 76-9237-2 76-9237-2 76-9237-1
Mask e 28-10075-2 ... 28-9931-9 28-9033-8 28-9376-12 P O 28-10075-10
Strike Plate ... . e s . 456003 . - - .

Window - 54-9213-47 54-9213-40 54-9213-40 54-9213-45 54-9213-43 54-9213-46 54-9213-46 54-9213-46

Glass rail assembly . 76-9170-6 - S 76-9170-3 76-9170-2 76-9170-5
Cable, Speaker 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41-4208-1

Connector, Antenna L35SV7FA1 L3517FA L3517FA L3517FA1 L3517FA1 L3517FA1 L3517FA L3517FA1

Screw, Connector

Mounting TWI10913FA3  TWI10913FA3  1WI10913FA3  1WI10913FA3 1WI10913FA3  1WI10913FA3  1WI10913FA3  1WI0913FA3

Line Cord, A. C. 41-3865 41-3865 41-3865 41-3865 41-3865 41-3865 41-3865 41-3865
Radio-Tuner Parts:

Shield, Light ... 54-9234 54-9417 P 54.9234 54-9234 549417 54-9417 54-9234

Speaker ... 45-9733 36-1639-9 45-9736 36-1651-11 36-1651-5 36-1639-9 36-1639-9 36-1639-9
UHF Parts:

Dial & Film ass'y. 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048

Washer, Light _ 54.8273 54.8273-4 54-8273-4 54-8273 54-8273 S—— S, 54-8273

Crossover Network  76-9042 76-9042 76-9042 76-9042 76-9042 76-9042 76-9042 76-9042

Window,

plastic, UHF 54-6161 54-9330 54-6161 54-6161 - -

Plate, UHF ______ e - 28-10277-3 . e e S .
Cathode Ray Tube Assembly:
Arm and Magnet,
Picture Tube __ 76-6594 - 76-8474-1 . e e -
Beam Bender,

Picture Tube . 76-6077-2 76-6077-2 76-6077-2 76-6077-4 76-6077-2 76-6077-2 76-6077-2 76-6077-2
Cable Deflection 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41.4146-23 41-4146-23
Frame Ass'y.,

Picture Tube . 318-3550 318-3550 318-3550 318-3489 318-3550 318-3550 318-3550 318-3550
Focus Assembly 76-9014 , 76-9014 76-9014-1 — e [ .
Magnet, Short,

Picture Tube 76-8389 — s e e .
Magnet, Centering 76-8998 76-8998 76-8998 76-8998 76-8998
Ring, Picture Tube,

Metal 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2
Ring, Picture Tubs,

Plastic 54-4939 54-4939 54-4939 54-4939 54-4939 54-4939 54-4939
Yoke, Deflection 32-9670 32.9680 32-9680 32-9663-1 32-9680 32-9680 32-9680 32.9680
Magnet assembly 76-8897 .

Magnet assembly 76-8897-1 .
Actuator 28-10278
22¢401 22C4119 22Ca127 22€4410 22C€4013X 22C4119 22C4119X 22C4124L
Description Code 301 Code 302 Code 300 Code 300 Code 300 Code 303 Code 300 Code 300
Built-in aerial parts:
Coil 32-4617 324617 32-4617 32-4617 32-4617
Foil (right) 56-9790 56-9790 56-9790 56-9790
Foil (left) - 56-9790-1 56-9790-1 56-9790-1 56-9790-1
Cabinets:
Light (U . — 11060-1
Mahogany - 11072-3 11060-6 11098-4 110723 110727
Mahogany (Masonite

and Wood) 11071-4

Metal - 11085

Cabinet Hardware and Parts:
Back 54-9309-2 54.9267-12 54-9267-18 54-9433 54-9267-8 54-9267-12 54.9267-12 54-9267-18
Bar Ass'y., Over

Knobs 54-6164-3 54-6164-3 54-6164-1 54-6164-1 54-6164-1 54-6164-3 54-6164-3 54-6164
Bracket and Cord 76-9149-1 76-9149-1 76-9149 76-9149 76-9149-1 76-9149-1 76-91491 76-9149
Cup 54-9187-3 54-9187-3 54-9187-2 54.9187-2 54-9187-3 54-9187-3 54-9187-2 54-9187-2
Foot - W2570-1 - -

Continvous Hinge,

Record Changer . . 56-3627-21 -

Dome & 3363 3363-2 3363-2 27-4911-1 3363 3363 3363-2
Knob, Brightness 54-6157 54-6157 54-6157 54.6157 54-6157 54-6157 54-6157 54-6157-1
Knob, Channel

Selector 76-9118-10 76-9118-10 76-9118-7 76-9118-7 76-9118-7 76-9118-10 76-9118-10 76-9118-1
Knob, Contrast 54-6157 54-6157 54-6157 54-6157 54-6157 54.6157 54-6157 54-6157-1
Knob, Fine Tuning 54-4825-6 54-4825-6 76-6104-9 76-6104-9 76-6104-9 54-4825-6 54-4825-6 76-6104-9
Knob, Horizontal

Hold - 54-6157 54-6157 54-6157 54-6157 54-6157 54-6157 54-6157 54-6157-1
Knob, Vertical Hold 54-6157 54-6157 54-6157 54-6157 54.6157 54-6157 54-6157 54-6157-1
Knob, Vol-OFF-ON

(Tv) 76-9237-3 76-9237-3 76-92371 76-9237-1 76-9237-1 76-9237-3 76-9237-3 76-9237-2
Mask e 28-10075-12 28-9376-12 28-9376-12 28-10075-12 28-10075-12 28-9931-9 28-9376-13
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CABINET PARTS LIST FOR PHILCO “C” LINE TELEVISION RECEIVERS (Continued)

22C4011 22C4119 22C€4127 22¢4410 22C4013X 22C4119 22C4119X 22C4124L
Descript.ion Code 301 Code 302 Code 300 Code 300 Code 300 Code 303 Code 300 Code 300
Sleeve (Record-

Changer Mtg.) R - 54.7798 .. =
Tane Arm Clamp

Spring ... . e 56-8554 . - . B
Window 54.9213-41 54-9213-41 54.9213.43 54-9213-43 54.9213-46 54-9213-40 54.9213-41 54-9213-43
Glass rail ass’y. . N 76.9170-2 7691702 . R JRR—— 76-9170-2
Slide Assembly

record changer . ... . 76-6742 PR . B )

Cable, Speaker 41-4208-1 41-4208-1 41-4208-1 41-4208-1 41.4208-1 41-4208-1 41-4208-1 41-4208-1
Connector, Antenna L3517FAY L3517FA1 L3517FA1 L3517FA1 L3517FAY L3517FA1 L3517FA) L3517FA1
Zerew, Connector
Mounting TWI10913FA3  TWI10913FA3  1WI0913FA3  1WI10913FA3 TWI10913FA3  1WI0913FA3 1WI10913FA3 1WI10913FA3
tine Cord, A. C. 41-3865 41-3865 41.3865 41-3865 41-3865 41-3865 41.3865 41-3865
Radio-Tuner Parts:
Knob, Function

Switch 54-4773-14
Knob, Tuning ... .. .. .. . 54-4978- 11 .. . -
Knob, OFF-ON,

tone, volueme . . . .. . . 54.477312 . -

Scale . e 28-10481 e e
Shield, Light 54.9417 . 54.9234 54.9234 54.9234 E 54.9234
y Speaker 36-1639-9 45.9736 36-1651-5 36-1651-11 36-1639-9 45.9736 459736 36-1651-5
HF Parts:
Dial & Film Ass’y. 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048 76-9048
Washer, Light 54-8273-4 54.8273-4 54.8273 54.8273 54.8273 54.8273-4 54-8273-4 54.8273
Crossover Network  76-9042 76-9042 76-9042 76-9042 76-9042 769042 76-9042 76-9042
Window, UHF 54-6161 54.9330 . 54-9330 54-9330 54.9330
Plate, UHF 28.10277-3 28-10277-4 28-10277-3 28-10277-3
Cathode Ray Tube Assembly:
Arm and Mognet,

Picture Tube 76-6594 . 76-6594 . -
Beam, Bender,

Picture Tube 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2 76-6077-2
g‘,ble I}J:ﬂecﬁon 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23 41-4146-23

rame Ass’y.,

Picture Tube 318-3482 318-3550 318-3550 318-3550 318-3550 318-3482 318-3550 318-3550
Focus Assembly 76-9014 - - - - 76-9014 SN e
Magnet, Short,

Picture Tube 76-8389 S . 76-8389
Magnet, Centering . 76-8998 76-8998 76-8998 76-8998 - 76-8998 76-8998
Ring, Picture Tube,

Metal 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2 56-7869-2
Ring, Picture Tube,

Plastic 54.4939 54-4939 54-4939 54-4939 54-4939 54-4939 54.4939 54.4939
Yoke, Deflection 32-9670 32.9680 32-9680 32.9680 32-9680 32-9670 32-9680 32.9680
Spring, chgr. mtg. N — 56-7059FA9 ) R . . .
Spring, chgr. mtg. 56-7059-1FCP -

Speed nut,

chgr. mtg. L W2554 S S
Spindle, 45 RPM

adaptor 4250010 . .

22C4125HM 22C4311HM 22C4125HM 22C4311HM
Description Code 300 Code 300 Description Code 300 Code 300
Built-in aerial parts: Knob, Vertical Hold 54-6157-1 54-6157-1
Coil 32.4617 32-4617 Knob, Vol-OFF-ON (TV) 76-9237-2 76-9237-2
Foil (right) 56-9790 56-9790 Mask . 28-10075-11  28-10075-12
Foil 56-9790-1 56-9790-1 Strike Plate . 45.6003
Cabinets: Window 54.9213.47 54.9213-46
Honey-Maple (HM) 11065-2 11095 Glass rail assembly 76-9170 76-9170-5
i R Cable, Speaker 41-4208-1 41-4208-1
Copinet Hordware and Parts: 54.9267-19 54926713 Connector, Antenna L3517FA1  L3517FA]
Bar Ass’y., Over Knobs 54.6164 54.6164 . Screw, Connector Mounting TWI109213FA3  1WI10913FA3
Bracket and Cord 76-9149-1 76-9149-1 tine Cord, A. C. 41-3865 41-3865
Cup 54-9187-3 54.9187-3 Radio-Tuner Parts:
Bullet Catch I 45.6002 Shield, Light 54-9234 54.9234
Dome 45-6190 3363-3 Speaker 36-1651-5 36-1641-20
Doors (Matched Pair) 424-0001-7 UHF Parts:
Door Pull, L. H. 56-9850 Dial & film assembly 76-9048 76-9048
Door Pull, R. H. 56-9851 Washer, Light 54.8273 54-8273
Door Pull 569852 Cathode Ray Tube Assembly:
Hinge Knife, L. H. 28-10489-1 Beam, Bender, Picture Tube 76-6077-2 76-6077-2
Hinge, Knife, R. H. 28-10489 Cable Deflection . 41.4146-23 41-4146-23
Knob, Brightness 54.61571 54-6157-1 Frame Ass’y., Picture Tube 318-3550 318-3550
Knob, Channel Selector 76-9118-8 76-92118-8 Magnet, Centering 76-8998 76-8998
Knob, Contrast 54-6157-1 54-6157-1 Ring, Picture Tube, Metal 56-7869-2 56-7869-2
Knob, fine Tuning 76-6104-9 76-6104-9 Ring, Picture Tube, Plastic 54.4939 54-4939
Knob, Horizontal Hold 54-6157-1 54-6157.1 Yoke, Deflection 32-9680 32.9680

PR-2861-1-55
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PHILCO TELEVISION REMOTE CONTROL UNIT RC-3

INTRODUCTION

Philco Television Remote Control Unit RC-3 is
standard equipment with certain models of Philco
Television Receivers and Television-Radio-Phonograph
combinations. This Unit makes it possible for the
viewer to tunce and adjust the Television Receiver
from any point up to a distance of thirty feet. The
adjustments are made by operating switch levers on
a simple control box that fits the hand. The control
box is connected to the control mechanism in the
Receiver through an cight-conductor flat cable.

Philco Television Remote Control Unit RC-3 is
similar to Philco Remote Control Unit RC-1. Improve-
ments in the RC-3 permit the servicing of either
chassis of the dual-chassis receiver without removing
both chassis. The velume control drive system in the
RC-3 is composed of a drive rack and pinion, which
is a part of the RC-3 unit, and a VOLUME control
rack and pinion, which is a part of the deflection

chassis. These two racks are coupled by means of a
machine serew and washer combination. Removing
the machine screw and washer permits the uncoupling
and removal of cither chassis from the cabinet in-
dependently of the other chassis. When the VOLUME
control is in the OFF position, the machine screw,
which is located at the front, between the two
television chassis, is accessible from the back of the
cabinet.

The RC-3 Philco Television Remote Control Unit
is composed of three major components:

Control Box and Cable Assembly.

Clutch and Gear Assembly, with Solenoid Coils.

Motor Assembly.

DESCRIPTION OF MAJOR COMPONENTS

Brief descriptions of the major components of the
Remote Control Unit are given below, to aid in
understanding the operation of the Unit.

; ‘ SHELL
56-207I
4 X
/
- PLUG
CONTROL BOX SWITCH 2r-ar8s-3l
ASSEMBLY 42-1950
. TP2-698
Figure 1. Control Box and Cable Assembly
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REMOTE CONTROL UNIT RC-3
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= O =
|

TOGGLE SPRING GEAR RETAINING POLE PIECE NUT WASHER
56-8989FEIS RING FACE 56-8614-1 I1W44438FAl
IW42310FE7 ‘
TPO-1574-8
Figure 2. Exploded View of Clutch Assembly

Control Box and Cable Assembly

Thirty feet of eight-conductor flat cable, Part No.
41-4148, is used to connect the Control Box to the
Remote Assembly. A plug is provided on the end
of the cable, for insertion into the remote control
socket in the back of the cabinet. A wooden cable
holder and a metal housing are provided, to rececive
the cable and Control Box when it is desired to store
them at the cabinet. The Control Box contains four
self-centering switches (d.p.d.t.), two Part No. 42-1950
and two Part No. 42-1950-1. These switches control
the following Receiver controls: DARK-LIGHT,
VOL-OFF, FINE TUNING, and STATION (channel)
selector.

Clutch and Gear Assembly

This assembly comprises the various gears, driving
mechanisms, and associated parts that are used, in
conjunction with the Motor Assembly, to perform the
mechanical functions of turning the Television Re-
ceiver controls in accordance with the setting of the
switches on the Control Box. It includes three Clutch-
Gear Assemblies, Part No. 76-6424-2, one for each
Receiver control except the CHANNEL SELECTOR.
The CHANNEL SELECTOR uses one Clutch-Gear
Assembly, Part No. 76-6424-3. The CHANNEL
SELECTOR clutch-gear operates the double-pole,
single-throw, cut-off switch, Part No. 42-1953. The
Clutch and Gear Assembly also includes the Driving-
Gear Assembly, Part No. 76-6413, the Intermediate
Pulley and Gear, Part No. 56-8736-1, the Shaft and
Gear Assembly, Part No. 76-7687, and six pinions
(see parts list for part numbers). In addition, there
is a Driver Assembly for each Receiver control. Two
types of Driver Assemblies are used. One type used
for direct driving, Part No. 76-6475, is used for only
the CHANNEL, SELECTOR. The other type, the
Safety Driver, Part No. 76-6385, is used for all con-
trols except the CHANNEIL, SELECTOR. The
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Chitch-Gear  Assembly also includes four Solenoid
Coil Assemblies, Part No. 76-6416, one for each con-
trol.

Motor Assembly

The Motor  Assembly, Part No. 353-1465-1 or
35-1485-1, is driven from a 24-volt, a-¢ source. In
conjunction with the motor, a belt, Part No. 54-8318,
is used to transmit rotary power to the gears. A
capacitor, Part No. 30-2355-3, is also used with the
motor, to control the direction of motor rotation.

DESCRIPTION OF OPERATION
Motor Assembly

The shaft of the motor turns in either a clockwise
or a counterclockwise direction, depending upon
which of the two field windings is placed in series
with the capacitor. The voltage is applied and the
motor direction is determined by moving any one of
the switch levers on the Control Box to either of the
two off-center positions.

Gear Assembly

The motor belt drives the Intermediate Pulley and
Gear Assembly, which, in turn, moves the Driving-
Gear Assembly. See figure 6. This gear transmits the
rotary motion for the whole system of gears. It turns
the gear on the VOLUME Control Shaft and Gear
Assembly, which, in tarn, moves the pinion gears.
The pinion gears pass on the rotary motion to the
other gear assemblies,

Clutch and Driver Assembly

The individual Clutch and Gear Assemblies and
their associated bushings are one-picce units, and will



REMOTE CONTROL UNIT RC-3
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Figure 3. Exploded View of Tuner TPO-1883-8

revolve as long as the motor shaft is turning. Figure
2 shows the Clutch-Gear Assembly without the washer
that operates the cut-off switch. This washer is re-
quired only on the CHANNEL SELECTOR drive,
although it is furnished with all replacement clutches.
When a solenoid coil is energized, the armature in the
assembly is attracted by the magnetic force, and is
pulled against the pole face of the solenoid. The
magnetic force overcomes the pressure supplied by
a return spring. When the armature is attructed, the
Clutch, which is a part of the assembly, moves for-
ward and engages the Driver, causing the control shaft
to rotate. A Satety Driver is attached to all controls
except the CHANNEL SELECTOR. This safety fea-
ture prevents the gears from locking and causing
damage when a control is rotated to its extreme
clockwise or counterclockwise position. The Driver
tooth is equipped with a toggle spring, which main-
tains enough pressure to make the Driver turn the
control in normal operation; when the control is
rotated to the end of its range, the spring tension is
overcome, and the Driver slips off the Clutch tooth,
with an accompanying clicking noise, until the voltage
is removed from the solenoid or until the control is
made to turn in the opposite direction. This safety
feature is unnecessary for the Driver used by the
CHANNEL SELECTOR, since this control can be
rotated continuously.

Clutch and Switch Assembly (CHANNEL
SELECTOR)

The Clutch Assembly for the CHANNEIL SE-
LECTOR works in conjunction with a serics CHAN-
NEL SELECTOR “cut-off” switch, Part No. 42-1953,
which uses one section of the double-pole, single-

throw switch in the Solenoid Switch Assembly. The
cut-off switch is open when remote control is not being
used, and thus prevents the application of voltage to
the motor when the Receiver CHANNEL SELECTOR
is turned manually. Tt is closed by the motion of the
armature when the solenoid is energized.

Cycling Switch and Detent Assembly

When the STATION selector switch is operated, the
CHANNEIL SELECTOR solenoid and the motor are
energized; thns, the CHANNEL SELECTOR Driver
is engaged, and the tuner shaft starts to rotate. The
roller fastened on the centering lever is subjected to
an upward force us well as a lateral force by the star
wheel. The centering pin prevents any upward motion
until the centering lever has traveled a certain dis-
tance sideways. This action closes the cycling switch.
See figures 3, 4, and 5. The cycling switch is in series
with the CHANNEL SELECTOR cut-off switch,
which is activated by the CHANNEL SELECTOR
Clutch Assembly, and these switches together parallel
the STATION selector switch in the Remote Control
Box; therefore, during the time the roller is riding on
the star wheel and the cycling switch is connected,
the drive shaft continues to turn, even though the
STATION selector switch on the Control Box is re-
leased. This cycling action continues until the roller
dips into the bottom of the next star wheel depression;
this takes the pressure off the detent spring, returning
the centering lever to the center of the cycling switch,
and opening the switch. When the cycling switch
opens, all voltage is removed from the solenoid and
motor, and the armature then returns to the free
position, disengaging the CHANNEIL SELECTOR
clutch and gear and opening the CHANNEL SE-
LECTOR cut-off switch.

3



REMOTE CONTROL UNIT RC-3
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N
=" SPRING (SHAFT GROUNDING )
$6-8023

PINION (1DLER)
56-8628-

TPO-1573-8

Figure 4, Oblique View of Tuner

ELECTRIC WIRING

If the STATION selector switch on the Control
Box is moved either to the left or right, the hot side
of the 24-volt a.¢ supply circuit js connected to the
solenoid winding and to the motor. See figure 7. The
armature is drawn forward, and closes the CHANNEL
SELECTOR cut-off switch. As the tuner shaft starts
to rotate, the Centering lever s thrown off center,
closing the cycling switch. Now, even though finger
pressure is released from the STATION selector
switch on the Contro] Box, voltage is sti]] supplied to
the solenoid through the cycling switch, in serjes with
the CHANNEL SELECTOR cut-off switch. Voltage
is applied unti] the cycle is completed, at which tinye
the detent roller falls into a depression in the star
wheel, returning the centering lever to center and
opening the cycling switch. This cuts off voltage to
the solenoid and motor, which, in turn, causes the
armature to spring back ang disengage the clutch
from the driver on the control shaft, and open the
CHANNEL SELECTOR cut.of switch. "During
manual operation, the cycling switch jg closed by the
rotation of the tuner shaft, but no voltage is applied
to the motor or solenoid, since the CHANNEL SE.-
LECTOR cut-off switch, in series with the cycling
switch, remaing open.

In order to mute the Receiver sound while the
CHANNEL SELECTOR is being rotated through the
channels by remote control, the other section of the
double-pole, single-throw switch on the Solenoid
Switch Assembly is used as 4 muting switch. When
closed, this switch shorts out the speaker voice coil.
It is closed only during the time that the CHANNE].
SELECTOR solenoid is energized, since the switch is
closed by the pressure of the armature when it is
attracted by the solenoid,

ADJUSTMENTS (See Figure 6)
Clutch Teeth

The clutch teeth should be free from the engaging
Jdortion of the driver by 1/32” when the coil is not

4

energized. Thig proper spacing may he obtained by
bending the driver.

Solenoid Switch

The solenoid switch should not he fully closed until
the last 1/64” of movement of the armature assembly.
The switch may be adjusted for this condition by
positioning the switch bracket.

Driving-Gear Assembly

To disassemble the driving-gear assembly and drjy-
ing pinion, use 3 knock-out pin of a diameter smaller
than the hole in the driving pinion; insert the pin
into the hole, and strike it sharply with a small
hammer.,

Motor Belt

The motor-helt tension should be so adjusted that,
when the large pulley (which js driven by the belt)
is held stationary, the motor shaft is slowed down
until it is barely turning (approximately 15 rp.m.).
The belt must be kept absolutely free of oj] and grease.

x
3 SWITCH HANDLE BUSHING
?. / 56-8592-1

CENTERING LEVER
ASS’Y 76~6424-4

DETENT SPRING
56-8847

DETENT ROLLER
56-8597 -4

N [«

~ l i —BRACKET Ass»y
9, = 76-6419

TPO-1572A

Figure 5. Rear View of Tuner
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Shaft Assembly (Side of Tuner)

The shaft along the side of the tuner must be so
aligned that it is completely free to rotate, and has
end play of not more than 1/32” to the CHANNEL
SELECTOR clutch shaft. The CHANNEL SE-
LECTOR clutch shaft must also be completely free
to rotate, with .005” to .015” end play. The same
alignment and end play conditions also apply to the
FINE TUNING gear shaft and the shaft and gear
driving the VOLUME control rack.

Idler Gear—FINE TUNING Shaft

The idler gear driving the FINE TUNING shaft
must be so adjusted that there is no binding between
the gear train and the gear on the FINE TUNING
shaft, through the entire range of rotation of the FINE
TUNING shaft.

VOLUME Control Racks

The VOLUME control rack and gear assembly must
be so positioned that, when the VOLUME control
OFF-On switch is OFF, the Switch Actuator cannot
be turned more than 1/16” (with a tolerance of plus
1/32” and minus 1/64”) before the switch actuator
contacts the OFF-On switch. The rack and gear must
be so positioned that the entire volume range can
be covered when the control is actuated by the rack
and gear.

To connect the free ends of the racks, first join the
racks by lifting the free ends upward and feeding the
guide ears on the drive rack into the guide slots in
the VOLUME control rack. Then position the racks,
by sliding them, so that the VOLUME control rack
is in the off position and the drive rack is pulled out
to the extreme end position toward the On-Off switch.
Fasten the racks together with the clamping screw,
and check to see that the entire volume range is
covered.

Wire Dressing and Repair

All wiring must be dressed clear of moving parts.
When the flat conductor cable is replaced, the ends
of the new cable should be cut diagonally, to aid in
individual wire identification. There is an extra wire
in the cable which can be used as a replacement when
one of the wires breaks.

When repairing the conductor, skin the cable in-
sulation by cutting it on an angle with a razor blade;
cut down to the wires on both sides of the cable, tak-
ing care to avoid damaging the fine wires. Strip the
insulation from the cable with the fingernails or a
pair of side cutters.

SERVICE HINTS

Failure of Gear Teeth on Clutch Assembly
To Slide Freely on Bearings

Burrs or lack of lubrication may cause this trouble.
Buzzing

Buzzing is caused by the armature seating im-
properly on the pole-piece face. A pole piece which
has burrs on it, or which is not mounted squarely
with relation to the fastening nut, or which has
foreign matter between the armature and the pole
piece, will cause buzzing. Buzzing may also be caused
by an uneven surface on the inside of the armature,
or by engagement of the CHANNEI, SELECTOR
solenoid switch before the last 1/64” movement of
the armature.

Binding of Armature on Clutch Assembly

Foreign matter or burrs may cause the armature to
bind on its bearing when the solenoid coil is energized.

Failure To Rotate Tuner

Failure to rotate tuner may be caused by low line
voltage. For satisfactory operation, the line voltage
should be at least 105 volts. Failure may also be
caused by a faulty motor capacitor, transformer, or
motor.

Inoperative Solenoids

In cases where a solenoid fails to opecrate, the
trouble may be due to loosening of the ground con-
tact in the solenoid winding. Check for continuity
with an ohmmeter, and replace the faulty solenoid.

Gear Noise

Gear noise can be reduced to a minimum by adjust-
ing the mesh between the driving-gear assembly and
the driving pinion. This can be done by adjusting the
eccentric stud. See figure 6. After this adjustment,
belt tension must be checked, and readjusted if neces-

sary. (The test for correct belt tension is given under
Motor Belt.)

Defective Cable

The red and brown leads of the 8-conductor cable
are connected in parallel to the same points. One of
these leads may be disconnected and used as a re-
placement lead if any of the other leads are broken
within the cable.

Removing Detent Plate Assembly

When removing this assembly, it is necessary to
depress the centering lever link upward, to disengage
the indexing roller from the star wheel.
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LUBRICATION
Lubricants
OIL—Philco Part No. 60320-1, SAE-20.
GREASE—Texaco Motor Cup Grease, or equivalent.
Parts Not To Be Lubricated

Motor belt.
Motor-belt-pulley driving surfaces.

Parts To Be Greased

Intermediate pulley and gear stud.
Shaft to driving gear assembly.

All gear teeth.

Engaging tooth and bearing surface of safety-clutch
toggle.

Teeth of clutch assembly.

Drive racks.

Parts To Be Oiled

Bearing surface and threads of the four solenoid
bushings.

Motor bearings.

Idler-pinion studs.

Shaft of VOLLUME control pulley assembly.

Shaft of FINE TUNING drive assembly.

Studs of FINE TUNING drive links.

Bearings of tuner drive shaft.

REPLACEMENT PARTS LIST

Description Service Part No.

Control Box and Cable Assembly 76-7707
Cable complete (eight-conductor, flat) e 41-4069
Spring 56-8581
Switch, station 42-1950
Switch, DARK-LIGHT 42-1950
Switch, VOL-OFF 42-.1950-1
Switch, FINE TUNING 42-1950-1

Remote Assembly

Belt 54-8318

Bushing, stecl 56-8615

Cable assembly (transformer to remote unit) .. 41-40935
Capacitor, 30 uf., 60v (30v, a.c.) 30-2355-3

Clutch-gear assembly (3 req.) 76-6424-2
Clutch-gear assembly (1 req.) 76-6424-3
Collar 56-8661
Condensers (5 req.), damping, .1 uf., 200v ..........30-4586
Driving-gear assembly 76-6413
Intermediate pulley and gear 56-8736-1

76-6525
56-8758F A3
35-1465-1 or 35-1485-1
Pinion (3 req.) 56-8628
Pinion, idler (2 req.) 56-8628-1
Resistor, variable, BRIGIITNESS and CONTRAST..33-5563-52
Shaft and gear assembly, VOLUME control driver ....... 76-7687
Shaft and pinion assembly, FINE TUNING driver .....76-6526-1

Link assembly
Link-drive
Motor assembly

Jack shaft assembly (side of tuner) . 76-6979
Shaft (couples to jack shaft) 56-9176
Coupler 54-1912-1

Socket, bracket and cable assembly
Solenoid coil assembly
Volume Control Gear and Bushing Assembly
Gear, VOLUME control
Actuator, switch
Switch
Bracket, switch

76-6416

56-9751
36-9753
42-1867
56-9756

Description Service Part No.
Washer, flat 1W52904F Al
Rack, VOLUME control 56-9748
Screw, adjusting 1W51648F A1
Washer 1W52219FA1
CHANNEL SELECTOR “cut-off” switch s 42-1953
Nut 56-8614-1
Lock washer 1W44438
Spring 56-9175FE13
Stud, adjustable 56-8753
Driver assembly 76-64753
Driver assembly (safety) 76-6585

Clutch, driver 56-8806

Screw IW15843FAl

Nut 56-7042FA3

Spring, toggle 56-8989FE15

Toggle 56-9245

Resistor 1.7 ohms, 10 watts 33-3448-1

MECHANICAL PARTS FOR REMOTE CONTROL TUNER
(PART NO. 76-7830)

Description Service Part No.
Bracket assembly, bottom 76-6419
Centering-lever  assembly 76-6421
Detent plate assembly 76-6420
Pinion, idler (I req.) 56-8628
Roller, detent 56-8597
Spring, detent 56-8817
Spacer, bushing, centering lever 56-8604

56-8023

Spring, shaft grounding
Switch, cycling 42-1950
Switch-handle  bushing 56-8592
Washer, ", pinion mounting ..., IWG60977FET
Washer, brass, centering lever 56-8603
Washer, steel, detent assembly 56-8812
Coupler 54-4912-1

6
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Figure 7. Electrical Wiring Diagram of Philco Television Remote Control Unit RC-3
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PHILCO TELEVISION SERVICE MANUAL
FOR CUSTOM 400 CHASSIS

Factory-Supervised
Service

TELEVISION

SPECIFICATIONS — TV-400 CHASSIS

..Twelve channel, 13 position incremental tuner,
covering VHF television channels 2 through
13; plus UHF position, and fine tuning of local
oscillator.

UHF TUNING (if provided). Continuous tuning, covering UHF television

channels 14 through 83.

VHF TUNING

CONTENTS

INTERMEDIATE
FREQUENCIES Page

Video Carrier 45.75 mc. L
Sound (intercarricr) 4.5 me, Specifications 1
TRANSMISSION LINE 300-0hm, twin-wire lead. Tule Coniglement -
OPERATING VOLTAGE 100 to 120 volts, 60 «yde, A.C.
o 3 Without UILIF, 240 . Video Peaking Adjustme 2
POWER CONSUMPTION ’ tdco Peaking justments 2
With UHF, 245 w.
Circuit Description I 2
TUBE COMPLEMENT — TV-400 CHASSIS ) . .
Reference Horizontal Oscillator Adjustment 3
Symbol Tube Type Function
S1 GATG . first audio and tuncr a-g-¢ delay Television Alignment 3
S2 GALS ratio detector
S3 6AUG 2nd sound i-f amplifier Jigs and Adapters Required 3, 4
S4 6BAG 1st sound i-f amplifier
Ss 6CLI6 horizontal output Tuner Band Pass Alignment 4
S6 6V6eGT audio output
57 6AXS video amplifier, sync separator Tuner Oscillator Alignment 5
S8 6AXAGT damper
S9 6CB6 video, i-f amplifier VIE s lignment 4
S10 6CB6 .video, i-f amplifier
St 12AU7 cathode follower & notse inverter Oscilloscope Wave Forms 8
S12 6AUG - AGC gate
513 Gelis video i-f amplifier Sound IF Alignment 9
S14 6AQS .video output
S15 12AU7 ..vertical oscillator .
B Layout (to :
S16 12B4 vertical output R (top view) 2
S17 _G6BC6 video i-f amplifier s e (Caiam way) 10
S18 6ALS . phase comparer
S19 12AU7A horizontal oscillator -
. T Wir )
S20 1B3GT high voltage rectifier uner Aviring I
S21 sU4G .low voltage rectifier - .
3 . Schemat 2
§22 sU4G Jow voltage rectifier S 1,1
S23 GBZ.7 RF amplifier i Tl
24 X8 oscillator-mixer Replacement Parts List 13, 14
21ZP4B picture tube

CIRCUIT DESCRIPTION

The TV-400 is the deluxe receiver of the new line emploving
a single chassis. The VHF tuner used is a 12 channel, 13 posi-
tion tuner mounted on a separate sub-chassis. The thirteenth
position is used for the reception of UHF signals in conjunction
with a UT-26 UHF tuner. The R.F. amplifier is a 6BZ7 tube,
while the local oscillator and mixer stages use a type 6X8 tube.
The pentode section of the 6X8 is used for mixing, while the
triode is used as a local oscillator.

The output of the mixer, a 40-MC signal, is link coupled to
four stagger tuned video I-F stages employing four 6CB6 tubes.

This I-F system is an improved I-¥, in that it contains addi-
tional trapping to improve the adjacent channel interference.
In the grid circuit of the first I-F, we have the 47.25-MC
adjacent channel sound trap and the 41.25-MC accompanying
sound trap. In the grid circuit of the third Video I-F, we have
an additional 47.25-MC adjacent sound trap along with a 39.75-
MC adjacent channel picture trap. This 39.75-MC adjacent
channel picture trap is something we have not used in quite a
long period of time, and the adjustment of this trap along with
the other traps is of primary importance in achicving the op
performance built into our TV-400 chassis.

Copyright, 1954, PHILCO CORPORATION
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TV-400 CHASSIS

A ING64 crystal diode is used as a video detector. Following
the video detector is a video amplifier consisting of two stages.
The first stage uses the pentode section of the 6AX8 and the
output stage uses a2 6AQ5 which drives the grid of the picture
tube,

Sound I-F (intercarrier) is obtained by utilizing the beat
frequency produced when the 45.75-MC video carrier and the
41.25-MC sound carrier are mixed in the video detector. The
beat frequency 4.5-MC is the difference between 45.75-MC and
41.25-MC and contains the FM sound signal. This 4.5-MC
signal contains only a negligible amount of the video AM
amplitude modulation, provided that the amplitude of the 41.25-
MC signal is considerably lower than that of the 45.75-MC
signal. The proper relative amplitude of the two carriers is
established in the alignment of the receivers. There is sound
output only when both the video and sound carriers are present.

A-G-C voliage for the video I-F system and the R-F amplifier
is obtained from a keyed a-g-c system which uses a2 GAUG tube,
as the a-g-c gate. Composite video from the video-amplifier
plate circuit through a cathode follower, is fed to the grid of
the a-g-¢ gate tube, while a gating or keying pulse, obtained
from a winding on the horizontal-output transformer, is applied
to the plate. The sync-pulse polarity applied to the grid of
S12 is positive; therefore, the a-g-c gate can conduct in propor-
tion to the amplitude of the sync-pulse tips if the gating or
keying pulse occurs at the same time as the sync. Because the
keying or gate pulse is a constant amplitude, approximately 500
volts peak, the amplitude of the sync pulse will determine the
amount of conduction in the gate tube. The plate current of
the keyed a-g-c gate tube flows through a resistor network,
developing a voliage which is negative with respect to the
chassis and whose amplitude is proportional to the plate cur-
rent. This negative voltage is used to control the gain of the
receiver. Since conduction cannot occur in the a-g-c gate tube
unless the sync pulse and gating pulse occur at the same time,
noise disturbances that occur between sync-pulse intervals can-
not affect the a-g-c voltage.

Composite video for the sync circuits is taken from the plate
of the first video amplificr. The output is fed to a cathode
follower which delivers the information into the noise inverter
circuit. The noise inverter is operated with a low value of
plate voltage and high bias which keeps the tube beyond cut-
off. When the composite video signal is applied to the grid of
the noise inverter the sync appears as positive pulses: noise
which could affect the sweep circuits also appears as positive
pulses. Harmful noise pulses usually have amplitudes far
greater than the sync pulses, and therefore, drive the grid of
the noise inverter positive sufficiently to allow conduction in
the noise-inverter plate circuit.

The output of the noise inverter consists of negative-going
noise pulses. It should be noted that the noise pulses which
exceed the sync level have been passed and their polarity
reversed by the noise inverter. The output of the noise
inverter is now mixed with the composite video and fed to the
grid of the sync scparator, the triode section of the 6AX8 tube.

Since the composite video fed to the grid of the sync separator
has positive sync polarity, the positive noise pulses carried with
the composite video would be passed by the sync separator;
however, the output of the noise inverter consists of these same
noise pulses, but they are of opposite polarity; thus, the noise
pulses are cancelled. The output of the sync separator contains
only the sync pulses which are fed to the vertical and horizontal
circuits. The vertical pulses are fed from the plate of the sync
separator to the vertical oscillator through an integrator circuit.
The vertical oscillator employs a 12AU7 tube as a cathode
coupled multivibrator. A variable resistor in the grid circuit
of the second triode adjusts the oscillator frequency and serves
as the hold control. A variable resistor in the plate circuit of
the same tube provides vertical height adjustment. The vertical
output stage employs a 12B4 tube. A variable resistor in the
cathode circuit provides adjustment of the vertical linearity.
A vertical retrace suppression circuit is connected from one
side of the vertical output transformer to the picture tube
cathode. The vertical sync is separated from the horizontal
sync by the integrator circuit, and is fed to the grid of the
vertical oscillator. The output of the vertical oscillator is
amplified by the vertical-output amplifier, using a 12B4 tube,
and the output of the amplifier is applied to the vertical-deflec-
tion coils through the vertical-output transformer.

Horizontal sync information is fed into the phase comparer
circuit which controls the frequency of the horizontal oscillator.
A GAL5 tube is employed as the phase comparer in the hori-
zomal circuits. The plate of one diode is grounded, the
cathodes of both diodes are tied together and, from a winding
on the horizontal output transformer, a pulse is fed, through
a shaping network to the plate to the other diode. The hori-
zontal sync pulses from the sync separator are fed to the cath-
odes. If the incoming sync pulse is not in phase with the
pulse from the horizontal output transformer, a difference
voltage occurs in the output of the phase comparer which is fed
to the horizontal oscillator and is used to control its frequency.
A cathode coupled multivibrator using a 12AU7A tube provides
the horizontal oscillator signal. Two variable resistors in series
to the grid of the second triode section of the oscillator are
employed as the horizontal hold control and horizontal hold
centering control. With these controls, the horizontal oscillator
frequency is adjusted within the range of the phase comparer
control voltage.

When the voltage is delivered to the horizontal oscillator
grid by the phase comparers circuit is positive, it increases the
frequency of the oscillator; when the voltage is negative, it
reduces the frequency of the oscillator. This control voltage
holds the horizontal oscillator in phase with the sync signal.
The HORIZ. HOLD control, adjusts the horizontal oscillator
to the proper frequency, so that it may be controlled by the
phase comparer. The output of the horizontal oscillator is fed
to the horizontal-output amplifier, which uses 2 6CUG tube, V19.

The second anode voltage for the picture tube is furnished by
a high-voltage winding of the horizontal-output transformer,
and is rectified by a 1B3GT high-voltage rectifier tube.

VIDEO PEAKING-COIL ADJUSTMENT — TV-400

The peaking coil, T5, is adjusted at the factory for proper
transient response of the video circuits, Ordinarily, this coil
will require no further adjustment by the serviceman. On any
station where cxcessive overshoot or ¢xcessive smear is present,
a slight adjustment of T5 may improve the picture quality on
that station; however, this adjustment may sacrifice the quality
on other channels. If T5 is replaced in servicing, adjustment
will be required.

Before adjusting T5, check the tuner alignment and I-F
alignment. (Never adjust T5 until the alignment of a receiver
is correct.) Then tune in a station and adjust T5 until there

Page Two

are no trailing whites or smear in the picture. Turning T5
clockwise reduces trailing whites and overshoot; turning T5
counterclockwise reduces picture smear and increases trailing
whites. The proper position is the point where no smear or
trailing whites appear in the picture.

The above procedure for adjustment of T5 applies to a parti-
cular station exhibiting smear or overshoot. After T5 is ad-
justed, reception on all the other stations should be checked, to
make certain that the adjustment has not impaired the picture
quality.
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TELEVISION ALIGNMENT

General

The alignment procedure follows the general pattern of first
checking the tuner response with an FM sweep generator and
oscilloscope, comparing the response curve with that given in
the manual, and aligning the tuner if necessary. After it is
established that the tuner is in correct alignment, the video I-F
channel is aligned by tuning each coil to its assigned pole fre-
quency, using an AM signal, and then feeding in a sweep signal
at the antenna terminals and retouching the I-F adjustments to
obtain the desired pass band. Finally, the sound channel is
aligned, using an AM signal, by tuning the sound take-off coil
and the I-F and ratio-detector transformers.

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.

The video-carrier intermediate frequency is 45.75 mc., and
the sound intermediate (intercarrier) frequency is 4.5 mc.
Alignment of these circuits requires careful workmanship and
good equipment. The following precautions must be observed:

1. There must be a good bond between the receiver chassis
and the test equipment. This is most easily obtained by having
the top of the workbench metallic. The receiver chassis should
be placed tuner-side down on the bench. If the bench has no
metallic top, the test equipment and chassis can be bonded by
a strip of copper about 2 inches wide. The section of the
chassis nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube yoke while the receiver
is turned on.

3. Allow the receiver and test equipment to warm up for 15
minutes before starting the alignment.

4. The marker (AM) signal generator should be calibrated
accurately to the frequencies used and to the sound and video
r-f carriers of each channel used during alignment. If model
7008 is used, the built-in crystal calibrator provides an excellent
means of calibration. An alternate method for calibrating the
signal generator to the sound and video r-f carrier frequencies
is to zero-beat the signal generator with the received signals.

For further information regarding calibration, refer to Philco
Lesson PR-1745 (J) entitled “Television Service in the Home."”

HORIZONTAL-OSCILLATOR ADJUSTMENT — TV-400

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

1. Decenter the picture until blanking can be observed at
the right-hand side.

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

3. Connect a .1 mf condenser from the test point, to ground.
(The plate side of the horizontal ringing coil, T6, is connected
to the test point.)

4. Set the HORIZONTAL HOLD control to the approxi-
mate center of its mechanical rotation.

5. Adjust the HORIZONTAL HOLD CENTERING control
until equal portions of the blanking bar appear on both sides
of the picture.

6. Remove the .1 mf condenser from the test point.

7. Adjust the horizontal ringing coil 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, readjust the HORIZONTAL HOLD CENTER-
ING coatrol.

9. Rotate the HORIZONTAL HOLD control through its
range, and observe the number of diagonal blanking bars that
appear just before the picture 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.

JIGS AND ADAPTERS REQUIRED — TV-400

106 OHMS

O .WW\:—T—O

SIGNAL GENERATOR 300 To
OUTPUT
1 H ANTENNA
(75 OHMS) e ek INPUT

150 OHMS

O VAN -O

Fig. 1. Antenna-Input matching network.

Mixer Jig

Connections to the grid of the mixer tube may be made
through the test point provided for this purpose. To connect
the generator to this point, a mixer-grid jig, Philco Part No.
45-1739, and a connecting cable, Philco Part No. 45-1635, may
be used. As an alternate, a Philco alligator-clip adapter, Part
No. 45-1636, with as short a ground lead as possible, may be
used to connect the alignment jack. The ground lead should be
connected as close as possible to the mixer tube. It is essential
that the signal-generator output lead be terminated with a
68-ohm resistor (carbon), so that regeneration, caused by con-
nection of the lead to the mixer, is held to a minimum.

Antenna-Input Matching Network

An impedance-matching network for coupling the signal
generator to the antenna input terminals of the receiver is shown
in figure 1. This network, which is designed to have an input
impedance of 75 ohms and an output impedance of 300 ohms
is used to match a 75-ohm generator to a 300-ohm antenna-input
circuit. The resistors used in this network should be of carbon-
composition construction, and should be chosen from a group,
to obtain values within ten percent of those indicated. The
resistors should be placed in a shield can, to prevent variable
effects. An antenna-matching jig, Philco Part No. 45-1736,
which consists of a matching transformer and connecting box,
may be used in place of the resistor network.

Video I-F Alignment Jig
(Video Test Jack Adapter No. 1)

The alignment jig used at TS1 and shown in figure 2, should
be used during the i-f alignment, to apply the proper bias to
the a-g-c bus, and to provide a convenient oscilloscope connec-
tion. This adapter consists of a five-pin plug, two 10,000 ohms
resistors, and a 1500 mmf condenser for isolation of the bias
supply. To isolate the oscilloscope from the receiver circuits,
a 15,000-ohm resistor, by-passed by a 1500 mmf{. condenser, is
used. A suggested method of fabricating the jig is also shown
in figure 2. This jig should not be used to observe the com-
posite video from the video detector output.
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10K

p—= BIAS -4V

— C+
» SCOPE

C+ —»f

" GROUND

——C- BIAS-14V

TO OSCILLOSCOPE

SCOPE
GROUND

10N

15K, 172 WAT T
PART NO.66--3158340

| 10K, 1/2WATT

PART NO 66-3108340
MINIATURE

— TUBE SHIELD

PART NO. 56-5623FA3

4,523
SOLDERED
TO Le

SHE
1500 HUF
PART NO. 62-21500100I

SHELL

PART NO. 56-1146-1
5 PIN PLUG

PART NO. 27-4785-3

#-TO OSCILLOSCOPE

JIGS AND ADAPTERS REQUIRED (Continued)

Sound I-F Input Alignment Jig
(Video Test Jack Adapter No. 2)

To observe the composite video, at TS1. a jig may be made
with a five-pin plug and a 2200 ohm resistor. (See figure 3.)
The 2200 ohm resistor should be connected to pin 2 of the plug.
A ground lead should be connected to pin 3. To observe the
composite video, connect the oscilloscope to the 2200 ohm
resistor and the ground lead. This jig is also used for injection
of the 4.5 mc. signal during s-i-f alignment.

USE ONLY FOR

LEAD A" | AT\GNMENT OF

= {4.5 Mc sound

TOP VIEW = TRAP (TC 301}
2200 TO SIGNAL GEN

PART NO
66-2228340

GND

PART NO.
62-215001001

eSS prsTIey
-3 -t
e LEAD 'A

5 TO SIGNAL GEN
OR SCOPE

BIAS ~ 14V @—)

[

SHELL PART NO
56-1146~1

SOLDER TO SHELL

GND

PLUG PART

NO 27-4785-3

Fig. 2. Video I-F Alignment ]ig
(Video Test Jack Adapter No. 1).

Fig. 3. Sound I-F Input Alignment [ig
(Video Test Jack Adapter No. 2).

TUNER BAND PASS ALIGNMENT
{See Table No. 2 on Page 6)

1 MC MAY —am
4.3 MC MIN

RELATIVE RESPONSE (°,)

RELATIVE RESPONSE ()

CHANNEL CARRIERS
MUST LIE BETWEEN
THESE LM TS

RESPONSE MUST
FALL INSIOE $HAOCO
ARE A

w
-3

~
o

o
-1

FREQ ———— FREQ ———

CENTER ARG e DESIRED
FREQUENCY [
79 MC

/

CENTER
70 FREQUENCY
$75mC

f

//l

177MC
CENTER

\
!
|
|
I
[

I
|
|
|
CARRIERS —of

FREQUENCY FREQUENCY |
}e~ CARRIERS —ol
A 8
ORIGINAL COMPENSATED

Fig. 4. Television tuner response curve,

showing bandpass limits.
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Fig. 5. Television tuner response curve, showing tracking compensation.
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TUNER OSCILLATOR ALIGNMENT

TABLE NO. 1
AM GENERATOR: Connect to receiver antenna-input ter- Connect the scope ground lead to the chassis, near the
minals. (No matching network is required.) Use un- test point.
modulated r-f output. RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c
L . . (pink tracer) lead from main chassis, and connect a 1.5 volt
OSCILLOSCOPE: Connect the vertical-input lead, in series bias battery, with negative terminal to white lead from
with a 1000-ohm resistor, to the mixer grid test point. tuner, and positive terminal to chassis.
STEP iyl i ADJUST REMARKS
1 257 mc. channel 13 T2 for zero beat on scope. a. If regeneration occurs, inject bias;
bias may be increased up to 3
volts, if necessary at pin 1 video
test jack — TS1.

b. Preset fine tuning adjustment so
that it is in the middle of its
range.

2 251 mc. channel 12 VC8 for zero beat on scope.
3 245 mc. channel 11 VC7 for zero bea-t on scope.
4 239 mc. channel 10 VC6 for zero beat on scope.
5 233 mc. channel 9 VCs for zero beat on scope.
6 221 mc. channel 7 VC4 for zero beat on scope.
7 64.5 mc. channel 6 T7 for zero beat on scope. 2nd harmonxc gives 129 mc.
8 113 mc. channel 4 TS for zero beat on scope.
9 101 mc. channel 2 T3 for zero beat on scope.
UZle) CORRECT SLOPE OF o)
TUNER POLE WAVE FORM CN (oJR®
CHANNEL 7 0]
UHF
MIXER GRID POWER
TP2 VC3
3 TPt
.ch UHF
INPUT
TUbIEG TOP VIEW
CHANNEL I3
BAND WIDTH

vlcc;r 73 CHANNEL |Tf1__ -

Bves O 43.5MC GAIN GAIN ON Tow
9vc5 T5 NNELS

BQ O * cmz\mnaLE“T2I

vC4 & BAND WIDTH
FRONT VIEW SIDE VIEW

Fig. 6. Tuner Layout.
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input through Antenna-input Matching Network.

figure

OSCILLOSCOPE:

TUNER BANDPASS ALIGNMENT — TABLE 2
SWEEP (FM) GENERATOR: Connect to receiver antenna-

1)

(See

Connect the oscilloscope to the junction of

R518(15K,1W) and the tuner red lead. Clip ground lead
of scope to chassis.

RECEIVER CIRCUIT ALTERATIONS:

Disconnect tuner a-g-¢

(white) lead from main chassis and connect a 1.5-volt bias
battery; negative terminal to white lead from tuner, and

positive terminal to chassis.

Disconnect tuner coupling

link leads, and connect a 40- to 70-ohm carbon resistor
across the open end of the lead, from the tuner.

tered about 43.5 mc.
marker.

SWEEP (FM) GENERATOR E
STEP Sweep Dial Marker Dial Rﬁ?::\'l‘gﬂ ADJUST REMARKS
Setting Setting
1 Channel 13 Set first t0 210 mc, | Channel 13 Oscilloscope gain as high as possible with
(213 mc., with | and note position respect to hum level and “bounce”. Pips
l 10-mc. sweep | of marker on fix channel limits on curve. Response
width.) response curve. | curve to be flat between limits (see figure
, Set to 216 mc. and 4). If not, proceed with step 2.
i note position of
marker on response |
| | curve. o -
2 ] Channel 13 213 mc. | Channel 13 | T8 counterclockwise | CAUTION: Care must be taken not to
I until single peak unscrew core far enough to make it drop
[ ‘ appears. | out of the coil.

3 [ Channel 13 213 mc. Channel 13 | T15 until peak falls Sweep Generator output may have to be

| on 213 mc. marker. increased.

4 Channel 7 Set first to 174 mc. Channel 7 | Note curve with respect to tilt and center
(177 mc., with | and note position l l frequency. Curve should be centeced in
10-mc. sweep | of marker on pass-band and symmetrical. If not, pro-
width.) response curve, Set l ceed with step 5.

to 180 mc. and note [
position of marker |
on response curve. | | ) -
5 Channel 7 174 mc. Channel 7 | VC3 and VC2 to get | VC3 and VC2 compensate for the tuning
and correct tilt on top of | effect of Channel 13 adjustment upon
| | 18ome. |» curve. Channel 7. (See figure 5.) .
6 i Channel 13 213 mc. Channel 13 | Retouch T15 and T8 | To retouch, only turn cores slightly,
for symmetrical re-
| l sponse centered about
I 213 mc. marker. -

7 | Channel 7 117 mc. Channel 7 Repeat step S. Check response curve for correct center
. _frequency and symmetry.

8 ‘ ! T | Repeat steps 6 and 7. | Repeat Channel 13 and Channel 7 adjust-

| ments, alternately, until favorable curves
| | _are obtained on both.

9 | Channel 6 Set first to 82 mc. [ Channel 6 Curve should be symmetrical and centered
; (85 mc. with | and note position l in pass-band. If not, proceed with step 10.
| 10-mc. sweep | of marker on
| width.) response curve.

Set to 88 mc. and
| note position of
| marker on response |
curve. l R R -
10 | Channel 6 85 mc. | "Channel 6 T14 counterclockwise | CAUTION: Care must be taken not to
until single peak unscrew core far enough to make it drop
} ’ | appears. | _out of the coil.

11 Channel 6 85 mc. Channel 6 | T21 until peak falls | Sweep Generator output may have to be
| | _on 85-mc. marker. _increased.

12 | Channel 6 85 mc. | Channel 6 T27 for maximum | After adjusting T27 recheck as in step 9.
| i curve height and sym- | If nccessary, reduce Sweep Generator out-
| , _metry of single peak. :_Eut_ to avoid overloading.

13 | Channel 6 85 mc. | Channel 6 Retouch T21 and T14 | To retouch, only turn cores slightly.

} | for symmetrical re-
sponse centered about
| 85-mc. marker.

14 | 43.5 mc. | Set first to 45.75 | UHF ] Disconnqct sweep (FM) generator from
(with 10-mc. | ‘me. and note (Channel 1 ‘ | antenna-input terminals and connect to 40-
sweep width.) | position of marker | position.) | mc. input jack TP1, using a matching net-

| I on response curve. | | work. Curve should be symmetrical and
| Set to 41.25 mc. | flat-topped. Markers should fall along
| and note position | flat-topped portion of curve. If not, pro-
| of marker on ceed with step 15.
| :-resppnse curve. R e
15 | 43.5 me. | 43.5 mc. UHF | T9 for most sym- : Recheck band-pass as in step 14, and re-
(with 10-mc. | (Channel 1 | metrical flat-topped peat adjustment if necessary.
| sweep width.) | position.) response curve, cen-
[
|
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TV-400 CHASSIS

VIDEO I-F

AM GENERATOR: Connect to mixer test point, TP-2, through
a mixer jig, and adjust the generator for approximately
30 percent modulation at 400 cycles. Adjust the output
of the generator during alignment, to keep the output at
the second detector below 4 volts peak to peak.

SWEEP (FM) GENERATOR: After step 9, connect to
antenna-input circuit through antenna-input matching net-
work. (See figure 1).

OSCILLOSCOPE: Connect the vertical-input lead to the
15,000-ohm resistor of the video i-f alignment jig. Con-
nect scope ground lead to the ground lead of the jig.
(See figure 2). Plug jig into TS-1.

PRESET: Contrast and Brightness controls fully counterclock-
wise, and channel selector to channel 4.

BIAS: Apply 10 volts of negative bias, through 10,000-ohm
resistor, to pin 1 of video I-F alignment jig; ground posi-
tive side of bias supply to pin 3 of jig. (See figure 2).

NOTE: If the i-f shield has been removed fro repairs, it must
be replaced before proceeding with the alignment.

ALIGNMENT

RELATIVE RESPONSE (%)

100 -
TS 1 ! = )ﬁ\. 5 /!_ S 050 o
mnnnnuy Ranmannes du A RN R
f_ 4L | ST T N : <
RERNENESEEEN ]I * iy
66 68.5 ] 7
67.25 70.25
VIDEO 50%
CARRIER CHECK POINT
FREQUENCY IN MC
Fig. 7. Over-all R-F, I-F response curve,

showing tolerance limits.

REMARKS

SWEEP (FM) GENERATOR
AM GENERATOR -
TEP Sweep Dial Marker Dial ADJUST
S DIAL SETTING etting Setting
1 47.25 mc. not used not used VC3 and VC8 for
minimum indication
_ ___ ].on scope.
2 41.25 mc. not used not used VC9 for minimum
) _ | indication on scope. |
3 39.75 mc. not used not used VC4 for minimum
indication on scope.
4 42.7 mc. not used " not used T1 for maximum
indication on scope.
5 43.1 mc. not used not used VC1 for maximum
| indication on scope.
6 44.4 mc. ot used not used VC2 for maximum
_indication on scope.
7 420 mc not used not used VC6 for maximum
_indication on scope.
8 45.0 mc. not used not used VC5 for maximum
_indication on scope.
9 45.7 mc. not used not used Ve for maximum
- B | indication on scope.
10 not used Channel 4 (69 Run marker If necessary, retouch
mc., with 6 along curve T1, VC6, VC7, VC5
mc., width.) checking against | and VCI as directed
the curve limits | in REMARKS
given in figure column.
8. CAUTION:
Do not touch the
setting 1, 2 and 3.

It is necessary to keep the generator out-
put sufficiently high that a null indication
may be observed on the oscilloscope; how-
ever, avoid overloading of the receiver

_ by excessive signal.

T1 located on tuner. Adjust the output
of the AM generator when necessary, to
keep the output at the second detector
below 4 volt, peak to peak. (For con-
venience, the oscilloscope may be cali-

| _brated for this purpose beforehand.)

Set fine tuning cam to middle of range.
If response curve does not fall within
limits shown in figure 7, retouch VC5 and
VC1 alternately. T1, VC5 and VCl1 af-
fect dip of curve and VC2 affects tilt of
curve. Adjust VC6 for proper slope at
42.0 mc., side of curve, and VC7 for
proper level of curve, at video carrier fre-
quency. If curve still does not fall within
the limits, a slight readjustment of VC1
is permissible,

CAUTION: To retouch, only turn the
adjustments slightly.
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Fig. 8. Video Detector Qutput, Pin 2 of
TSE 3.5 volts, 60 c.p.s.

Fig. 9. Video Detector Qutput, Pin 2 of
TS1. 3.5 volts, 15,750 c.p.s.

OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the receiver adjusted for an approximate peak-
to-peak output of 3.5 volts at the video detector. The voltages given with the wave-
forms are approximate peak-to-peak values. The frequencies shown are those of the
waveforms — not the sweep rate of the oscilloscope. The waveforms were taken with
an oscilloscope having good high-frequency response. With oscilloscopes having poor
high-frequency response, the sharp peaks of the horizontal waveforms will be more

rounded than those shown, and the peak-to-peak voltages will differ from those shown.

Fig. 10. Video Amplifier Plate, Pin G, Fig. 11. Sync Separator Grid, Pin 9, 30
40 volts, 60 c.p.s. volts, GO c.p.s.

Fig. 12. Sync Separator Plate, Pin 1, 20
volts, 15,750 c.p.s.

Fig. 15. Verticil-Output Plate, Pin 9,
i100 velts, 60 c.p.s.

Fig. 18. Horizontal-Oscillator Cathode,
Pins 3 and 8, 15 volts, 15,750 c.p.s.
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Fig. 13. Vertical-Oscillator Grid, Pin 2, Fig. 14. Vertical-Output Grid, Pin 2,
.34 volts, GO c.p.s. 140 volts, 60 c.p.s.

NN

Fig. 16. Phase Comparer, Pin 2, 11 volts, Fig. 17. Horizontal Oscillator, 40 volts,
15,750 c.p.s. 15,750 c.p.s. test point,

Fig. 19. Horizontal-Oscillator Grid, Pin Fig. 20. Horizontal-Output Grid, Pin 5,
2, 60 wvolts, 15,750 c.p.s. 160 volts, 15,750 c.p.s.
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AM GENERATOR: Connect “hot” lead through a 2200-ohm
resistor to pin 2 of TS1, using the sound i-f alignment jig.
(Figure 3.) Connect ground lead of generator to ground

lead of jig.

SOUND I-F ALIGNMENT

TABLE 4

OSCILLOSCOPE:
2) of picture tube.
BIAS:

—15V into AGC system.

VOLTMETER: Use v.t.v.m. or 20,000 ohms-per-volt voltmeter.
Connect to sound test point and ground.
Connect through crystal probe to grid (pin

AM GENERATOR
STEP DIAL SETTING ADJusT REMARKS
1 4.5 mc. T1 primary (bottom of T-1) for Remove 1st video i-f tube, and adjust the Volume
maximum indication on voltmeter. control for moderate speaker output.
2 4.5 mc. T2 secondary (top of T2) for
- B maximum indication on voltmeter, B -
3 4.5 mc T2 primary (bottom) for maxi-
- - B . mum indication on voltmeter. -
4.5 mc T3 for maximum indication on
voltmeter and minimum speaker
o | output. 1 o o
5 4.5 mc. T4 for minimum indication on If scope and crystal probe are not available, T4
oscilloscope. may be adjusted for minimum beat pattern on pic-
) o 3 | ture tube, using station signal. - -
6 Use Station T1 top (secondary) for minimum Replace 1st video i-f tube, and tune in a station,

Signal

AM (noise or buzz), using
speaker output for indication.

setting fine tuning control to obtain a crisp pic-

ture, with 2 small amount of beat.
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Base Layout, Top view—TV-400.
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Fig. 25. Dial Cord Stringing Arrangement.

CHASSIS — MECHANICAL

Reference
Symbol Description

Socket (2 used)
Socket (2 used)
Socket . ...
Socket (4 used)
Socket (2 used)
Socket (2 used)
Socket (2 used)
Fuse -
Socket, hi-voltage .
Shield, corona
Anode Lead
Socket, yoke -
Pulley assembly and bushing ..
Grommet

Shaft, dial .

Dial and film assembly

Spring, dial cord

Antenna wiring assembly, tuner
Connector, test

Connector, interlock

Clip, pilot lamp

CHASSIS — ELECTRICAL
Reference

Symbol Description
Transformer, horizontal output

oT Transformer, audio output
voT Transformer, vertical output
FC Filter choke

Bl Fuse holder .
PT Transformer, power ...
X1 Filter choke

X2 Detector peak, coil

X3 Detector peak, coil ... .. ...
X4 Detector, coil

X5 180MH VID peak

X6 Coil, 4th VIF plate

X7 Coil, 3rd VIF plate

X3 Coil, damper

X9 Coil, 3rd VIF grid

X10 Coil, heater

X11 Coil 47.25 trap

X12 AD] CH pix trap

X13 2nd VIF plate

X14 Coil, heater

X15 Coil, lst VIF plate

X16 Coil, CRT grid

X17 Coil, 1st VIF grid

X18 Coil, link

X19 Coil, 47.25 trap

X20 Coil, 41.25 trap

T1 Transformer, discriminator
T2 Transformer, SIF

T3 Coil, var., sound takeoff
T4 Coil, var., 4.5 trap

T5 Coil, var., Ist VlD plate
T6 Coil, hor. ringing

VR-1 Control, vertical linearity
VR-2 Control, width

VR-3 Control, horizontal hold aux.
VR-4 Control, height

VR-5 Control, tone

VR-6 Control, horizontal hold
VR-7 Control, vertical hold .
VR-8 Control, bright

VR-9 Control, off-on, volume
WR-1 Resistor, horizental out. screen
WR-3 Resistor, candohm

Resistor, 1B3 heater

REPLACEMENT PARTS LIST
TV-400 CHASSIS

CHASSIS — ELECTRICAL (Continued)

Service Reference Service
Part No. Symbol Description Part No.
76-6115-1 Cable, CRT socket . 41.3964-20
..27-6174 Cable, pilot light 27-6233-4
27-6174-.7 Cable, volume control 41-4202
27-6203-12 WR-2 Resistor, 2nd VID. plate 33-1335-97
... 27-6203 Rl Cathode, vert. output 680 66-1685340
7.6203-14 R2 Ist audio grid (10 megq.) 66-6108340
27-6203-16 R3 Ist audio plate 66-4338340
R4 2nd SIF screen (22K) .. 166-3228340
R5 2nd SIF plate (12K) .. 66-3124340
R6 1st SIF cathode (100) . .66-1108340
R7 1 Megq. (grid 6BA6) . .66-5104340
R8 Audio output grid (680 K) ...66-4688340
76-9037 R9 Audio output g¢rid (1.5 megq.) .66-5158340
27-4099-3 Rl0 479 disc 66-0474340
28-10011 R11 1st SIF plate (220) 66-1228340
76-9048 R12 1 megq., lst sound IF grid 66-5104340
28-10029 R13 229 1w. 6CU6 K 66-0224240
76-9245 R14 C filter (47 K) 66-3478340
27-6273-8 R15 Line to chassis (100 K) 66-4105340
27-6240-3 R1s Disc. output (33 K) 66-3338340
56-3545-5 R17 Disc., resistor (270) .66-1278340
R18 2nd SIF grid (100 K) 66-4108340
R19 Noise inv. plate (1.0 megq. 66-5108340
R20 Cathode foll. plate (220 K) 66-4228340
R21 Horizontal autput grid (1.0 megq.) 66-5108340
Senvi R22 1000Q, 2w. .. . .66-2105340
Pt K. R23 6802, 2w. 66-0685340
art No. R24 Audio output cathode (180) 66-1184340
.32-8662 R25 Disc. filter (22K) 66-3228340
32-8685 R26 Detect. load (2200) ... 66-2228340
32-8625 R27 1st VID grid (4700) ...66-2478340
32-8654 R28 SS plate (150 K) 66-4158340
76-4519-2 R29 Cath. res. of 6X8 ...66-1124340
.32-8661 R30 %xd (AGC gate) .66-3688340
R31 4th IF cathode (150) ...66-1158340
. 32-4480-8 R32 4th VIF plate (220) 66-1228340
........ 32-4480-9 R33 4th VIF grid (10K) ..66-3108340
.32-4112-52 R34 4th VIF decoupling (330) 66-1338340
R35 Noise inv. grid (22 K) 66-3228340
... 32-4598-9 R36 27K., lw. 66-3274340
. 32-4598-8 R37 SS grid (2.2 megq.) 66-5228340
.32-4112-50 R38 Vertical decoup(ler (1000) 66-2105340
-..32-4548-12 R39 Boost div. .66-3824340
... 32-4112-49 R40 Horizontal feed (39 K) ...66-3394340
32-4597-15 R41 AGC gate screen (10K) 66-3108340
R42 AGC gate grid (470 K) .66-4478340
...32-4112-31 R43 CRT cathode (180K) 66-4188340
... 32-4112.49 R44 CRT cathode (22 K) 66-3228340
. 32-4598-10 R45 3rd VIF plate (5600) 66-2564340
.. 32-4480-8 R46 Ist VID plate (3300) 66-2338340
. 32-4597-3 R47 68 K
i 32459941 R48 Cathode foil (22 K) .66-3228340
32-4597-12 R49 Boost div. (33K) 66-3335340
32-4112-54 R50 3rd VIF cathode (150) 66-1158340
..... 32-4450-6A R51 2nd VIF trap (3900) 66-2398340
32-4497A R52 2nd VIF plate (220) 66-1228340
32-4463-9 R53 1st VID plate (4700) 66.2478340
32-4463-13 R54 AGC gate plate (33 K) 66-3338340
32-4467-23 R55 AGC gate cathode (5.6 megq. 66-5568340
. 32-4557-3 R56 Horizontal oscillator decoupling (4700) 66-2478340
33-5546-44 R57 Vertical peak (10K) 66-3108340
33-5574 R58 3rd VIF grid (22K) 66-3228340
33-5565-17 RB59 2nd VIF plate (1200) 66-2128340
33-5572-1 R60 2nd VID grid (680 K) 66-4688340
33.5572-12 R6l AGC gate cathode (510 K) 66-4518340
33-5572-8 R62 Vertical output grid (22 megq.) 66-5228340
33-5572-14 R63 2nd VIF cathode (68) .66-0688340
33-5572-9 R64 22K damping 2 VIF grid 66-3228340
33-5573-1 R65 Vertical sync. div. (22K) 66-3228340
33-1335-125 R66 Vertical int. (8200) 66-2828340
33-3435-36 R67 Vertical int. (8200) 66-2828340
66-9478340 R68
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PHILCO TELEVISION SERVICE MANUAL

TV-400 CHASSIS

REPLACEMENT PARTS LIST — Continved
TV-400 CHASSIS

Reference
Symbol Description
R69 1st VIF plate (220)
R70 AGC div. (47
R71 AGC div. (47 K)
R72 AGC div. (47K)
R73
R74 Vid. out. screen (1800)
R74A Vid. out. grid (3.3
R75 Vertical oscillator plate (220 K)
R76 Vertical sync. div. (27 K) .
R77 Vertical output grid (100) ...
R78 Vertical oscillator grid (1.8 meg.)
R79 Vertical oscillator cathode (680)
R80 2.2 meq. 12B4 grid rep.
R81 Horizontal oscillator plate (10 K)
R82 1st VIF cathode (82) .
R83 1st video grid (15 K)
R84 CRT grid (470 K)
R85 Phase comp. (1.0 megq.)
R86 Phase comp. (1.0 megq.)
R87 Horizontal oscillator plate (47 K) .
R88 Phase comp. output (220 K)
R89 AFC filter (4.7 megq.)
R90 Horizontal oscillator plate (lS K)
R91 Horizontal screen div. (12 K)
R92 Horizontal oscillator grid (56 K)
R93 Horizontal oscillator cathode (1200)
R94 Bass comp. (10K)
R95 Horizontal hold
Cathode inverter (560)
Vid amp. screen (27 K)
Cl 2nd SIF screen (.005) - -
C2 1st SIF cathode (.047) ... ..
Cc3 Line bypass (.01) —
C4 Line bypass (.01)
Cs Audio output grid
Ce Ist audio plate
C7 Discriminator output (330)
[o::} 1st SIF screen (1500) .
C9 3.3 by-pass
clo SS plate disc. tert. (150)
Cll .0022 mf, aud. filter
Cl2 2nd SIF grid
C13 1st SIF grid (1500)
Cl4 Audio output plate (.005)
Cl15 Volume cont. input (.01)
Cle AGC (1500)
Cc17 Disc. filter (1500)
C18 Sound takeoff (2.2)
Cl9 Sound takeoff (18)
C20 Noise inv. plate (.01)
C21 Ist video screen (100)
C22 Detect. lead (lO)
C23 Detect. lead (10)
C24 .1500K. by-pass, lst VID amp
C25 4.5 mc. trap (56)
C26 SS grid (470)
C27 Noise inv. plate (.0047)
C28 Horizontal feedback (.0047) .
C29 Vert. output damp, (.015)
C30 Horizontal screen bypass (.01)
C3l 4th VIF cathode (1500)
C32 4th VIF screen (.002)
[ox Kk} 4th VIF decoupler (100)
C35 3rd VIF screen (680)
C36 1st VID plate (33)
CJ36A 47mmf,
C36B 18 mmf.
C37 Retrace supp. (.047)
C38 Retrace supp. (.022)
Ca9 2nd VIF trap (10)
C40 3rd VIF cathode (150C)
C41 3.3 3rd VIF grid
C42 680 coupling
C43 Ist VID plate (.047)
C44 Vert. int. (.0047)
C45 Vert. inv. (.022)
C46 Vert. charge (.01)
C47 2nd VIF screen (680)
C48 2nd VIF cathode (680)
C49 2nd VIF grid (680)
Cs50 VID output screen (100)
Cs1 2nd VID plate (.047)
Cs52 AGC (.047)
C53 Vertical oscillator cathode (033)
C54 Vertical inv. (.022)
C55 Vertical charge (.047)
C56 SS plate disc. tert. (150)
C57 Vert. oscillator grid (.0033)
C58 Vert. output grid (0.1)
Cs9 Phase comp. output (.001)
C60 Ist VIF screen (1500)
Cel AGC (680)
Co62 18 mmf. K. bypass, 1st UHF
Ce3 Ist VIF grid (100)
Co4 Sync coupling (68)
C65 Horizontal output grid (.005)
C66 Horizontal charge (390)
C67 Phase comp. (120)
C68 41.25 trap (8)
Ce9 47.25 trap (5)
PR-2809—10-54

CHASSIS — ELECTRICAL (Continued)

Service
Part No.

66-1228340
..66-3478340
66-3478340
66-3478340

66-2184340
66-5338340
.66-4224340
.66-3278340
...66-1108340
...66-5188340
...66-1688340
.66-5228340
.66-3108340
66-0828340
66-3158340
.66-4478340
.66-5108340
66-5108340
66-3478340
66-4228340
66-5478340
66-3158340
.66-3128340
66-3568340
66-2128340
.66-3108340

... 66-3398340
.66-0828340
.66-3274340
30-1238-1
30-4650-45
30-4650-58
30-4650-58
.30-1238-2
30-1238-2

.62-133001001

.30-1238-15

.62-115001001

62-068409011
.30-1238-15

. 30-1252-1
30-4650-47
.30-1238-15
30-1238-15
30-1221-6

.62-018400021

. 30-4650-47

.62-110001021
.62-010409001
162-010409001

62-056409001

30-1225-18
.30-4650-56
.30-4650-56
- 30-4650-42

30-1238-2
.30-1238-15
30-1225-6
62-110001021

.62-168001011
.62-033009001

62-047009001

30-4650-45
30-4650-43
62-010409001
30-1238-15

30-4650-45
30-4650-56
30-4650-43
30-4650-41
62-168001011

62-168001011

62-168001011

.62-110001021

30-4650-45

.. 30-4650-45
30-4650-44
30-4650-43
30-4650-45
62-115001001
30-4650-55
30-4650-47
30-4650-52
62-215001011
62-168001011

62-110001021
62-068409011
30-1238-1
60-10395417
60-10125237
30-1224-112
30-1224-28

CHASSIS — ELECTRICAL (Continued)

Reference
Symbol

El
E7

Reference
Symbol

Reference
Symbol

X2

4
X15, X13 etc.

Service
Description Part No.
.0022 filter, PH comp. output 30-4650-54
Horizontal ringing (2200) .60-20225434
AFC filter (.01) e 30-1238-2
Horizontal MV (82) ...60-00825437
Horizontal MV (390) . ...60-10395437
Horizontal screen div. (.01) ....30-1

Horizontal boost (.047)
Adj. VIF — (0.5 to 5.0)
Elect., C filter

Sound disc. ...
AGC .

Elect., input
Elect., 134" can . ..
Elect., 1” can ...,
Crystal ..
Pilot lamp (lator prod.)

TUNER — MECHANICAL

Service

Description Part No.
Tuner, T36C ....76-8946-3
Spring, detent, tuner . . 56-9158
Washer, springgrip, tuner .. W2556-5

Tube cap, tuner

Sleeve cap, tuner

Washer, tuner

“E"” washer, tuner (2 used)
Retaining ring

Hairpin, tuner .
Ball, detent —
Spninq, shaft (2 used)

We61043
... 56-9858

Oscillator wiring assembly
Shaft extension
Auxiliary antenna wiring assembly
Coupling insulator -
Drive pulley and fine tunmq ‘shatt
Bearing

Spring

Rotor and fine tuning shaft

R-F wiring assembly

Grid wiring assembly

Socket, tube (2 used) 27-6203-21
Connector, UHF input .57-0590-2
Tube shield (2 used) ... 56-5629-5
Stud, trimount (5 used) W2235-7FA9
Connector 27-6273-11
TUNER — ELECTRICAL

Service

Description Part No.
100K mixer grid .56-4108340
22K oscillator grid leak -..66-3228340
470K R-F grid section II .....66-4478240
22K AGC decoupling ......56-3228240
470K R-F grid section II ...66-4478240
8200 mixer decoupling .66-2825340
12K oscillator plate feed .66-3124340
8200 mixer screen .66-2828340
1800 ohm, 1 watt 66-2184340
220 ohm decoupling ...66-1224340
150K on WS-1 .66-4158340
220 ohm on WS-2 ...66-1228340
1500 ohm on WS-2 ...66-2158240
2700 ohm on WS-2 66-2278340
680 ochm on WS-3 ...66-1688240
150K on WS-4 66-4154240
470K discharge resistor ... 66-4478340
220 mmf. R-F heater ..62-122001001
150 mmf. R-F grid by-pass .62-115001001
150 mm{. R-F grid by-pass 62-115001001
220 mmf{. oscillator heater .62-122001001
12 mmf{. oscillator grid tank .30-1224-128
2.2 mmf. injection coupling .30-1224-127
.68 mmf. mixer grid coupling 30-1224-126
12.0 mmf. oscillator grid block 30-1224-128
7.5 mmf, I-F primary .-30-115001001

33 mmi. R-F grid couplmq

.62-033409011
680 mmf. I-F coupling

..62-168001011

20 mmf. FM trap .62-020309011
.5 to 5.0 mm{. mixer grid 31-6520-3
.5 to 5.0 mmf{. R-F plate 31.6520-3
Plate-cathode coil, tuner 32-4623-50
UHF channel, ground side coil, tuner .32-4623-55
UHF channel’ coil, tuner .32-4623-56
FM trap, coil, antenna coil assembly 32-4550-3
Coil, I-F primary . 32-4597-14
Antenna Coil 32-4432.3
Antenna Coil . 32-4432-3
Capacitor, AGC decoupling .30-1245-6
8200 damping I-F, resistor .66-2828340
I-F padding, capacitor, var. tuner 31-6520-9
Interstage coupling, capacitor 30-1253-1
R-F heater, oscillator heater, choke 32-4550-11
Cathode tuning, coil 32-4597-13
Antenna coil assembly, tuner 318-5348
I.F trap, coil, antenna coil assembly 32-4552-1

Printed in U.S.A.



SUPPLEMENT TO PHILCO TELEVISION SERVICE MANUAL
FOR TV-300 AND TV-301 CHASSIS

Revisions and additions to the TV-300 and TV-301 service manual.

CONTENTS

Revisions and additions to the parts lists.
Voltages on the TV-300 and TV-301 chassis.
Run change information up to and including run three.

REVISIONS AND ADDITIONS TO THE
TV-300 and TV-301 SERVICE MANUAL

1.

6.

On page three under tuner oscillator alignment the refer-
ence symbols under the adjustment column, are in error.
These reference symbols should read as follows: Step 1,
VC4; step 2, VCS5; step 3, VC6; step 4, VC7; step 5, VC8;
step 6, VC10; step 7, VCI11; step 8, VC12; and step 9,
VCi3.

Under tuner oscillator alighment section on page 3, starting
with oscilloscope; the mixer test point is refcrred to as
TP2 and it should be TP4.

On page four, table two, under sweep (FM) generator; the
antenna-input matching network is illustrated 1n figure one.

On page five, table three, tuner bandpass alignment, the
adjustment column, refer 1o the wner wiring diagram
rather than the tuner adjustment layout diagram. A cross
reference of these adjusting points are as follows:

FIGURE 5 FIGURE 4
Tuner Wiring Diagram Location of Adjustment
T8 TC504
T1s TCs02
VC3 507
vC2 512
T4 TC505
T21 TC503
T27 TCso1

On page six, figure four, channel eight is shown as having
a local oscillator adjustment. This adjusting screw has
been removed.

On page seven, figure seven, showing base layout top view
of the TV-300 chassis, S-12, the 12AZ7 tube is listed as a
llorizontal Sweep and Sync separator tube. Remove hori-
zontal sweep.

Add I-F frequencies to figure six: sound 41.25 mc: video
45.75 mc.

On page eight, figure seventeen, horizontal oscillator, junc-
tion of L8800 and R806, 43 volts, 15,750 c.p.s., should read
horizontal oscillator, junction of T1 and R17.

On page ten, replacement parts list, VR4 in the horizontal
hold coatrol. VRG in the brightness control.

Figure 21, schematic—the vertical hold control improperly
labeled URS . . . should be VRS,

Figure seven, base layout, top view, tube S3 should be
labeled vertical osciilator and vertical output.

RUN CHANGE INFORMATION
ON THE TV-300 — TV-301 CHASSIS

Run 2: Change 470K (66-4478540) (R13) in grid of vertical

oscillator 1o 680K (66-4688340).
Reason: To improve vertical centering.

Run 3: The AVC filter condenser 30-4651-31 (C3) .15 mfd.

Reproduction of any material within this publication is prohibited without the written consent of

was replaced by 30-4650-32 .22 mfd. The AVC resistor
66-4568340 (R34) 560K was replaced by 66-4478340 470K.
Resistor 66-5158240 1.5 megohm (R59) was replaced by
66-5108340 1 megohm.

Reason: To increase overload level.

SUPPLEMENT TO
LIST ON TV-300

Reference
Symbol

Change 56-9859

Add:

SUPPLEMENT TO
LIST ON TV-300

Change
Change

Add
Add
Change

Add

76.8956
76-8955

C-10

C-7
T1 32-4629
X5
X4

OT
VOT

FC

VOST
VR-1
33-5572-16
VR-4

PT

X6

T4 32-4463-10
T7 32-4463-2

C20
E-2

Copyright, 1954 PHILCO CORPORATION

the copyright owner,

TELEVISION

REPLACEMENT PARTS
and TV-301 CHASSIS

Tuner Mechanical
Description

Hairpin, switch assembly to

Chassis Mechanical

Socket, tube (6WE6)

Socket, tube (6AX4GT)
Socket, tube (12AU7)

Socket, tube (12BH7)

Socket and base, tube (6CB6)
Socket, tube (6AUS6)

Socket and base, tube (6T8)
Connector, interlock

Holder (5U4)

Clip (pilot lamp)

Tube shield (3) (6CB6)

Dial and film ass’'y. (UHF)

REPLACEMENT PARTS
CHASSIS

Tuner Electrical

RF wiring assy. switch assy. to
Grid wiring assy. switch assy. to

Connector, tuner
Capacitor 5Smmf. I-F primary

Part No.
56-9858

27-6174
27-6174-7
27-6203-16
27-6203-17
27-6203-14
27-6203
27-6203-18
27-6240-3
56-4125FA3
56-3545-5
56-5629FA3
76-9048

76-9349
76-9327
57-0590-2
30-1224-28

Capacitor 27mmf{. mixer grid coup. 30-1224-126

Coil I-F primary to
Coil UHF channel, grid side
Coil UHF channel

Chassis Electrical

Transformer (audio output)
Transformer vertical output
Choke (filter)

Transformer vertical oscillator
Vertical lin. from 67-0025 to
To Read Brightness control
Horizonta! hold

Power transformer

Video grid coil

Sound take off to

4.5 MC trop to

Cable, CRT socket

Cable, pilot lamp

Resistor, 15K sync coupling
Resistor, 27K SIF screen

32-4629-1
32-4623-55
32-4623-56

32-8674
32-8658
32-8675
32-8676
67-0025-6

33-5572-8
32-8673
32-4480-4
32-4463 14
32-4463-11
41-4147-1
27-6233-4
66-3158340
66-3278340

Resistor, 1 meq. audio output grid 66-5108340

Resistor, 560 ohm yoke damper

Resistor, 4.7 meg. SS coupling

Resistor, 47K 2nd VIF damping
Resistor, 56K retrace suppression
Resistor, 56K retrace suppression

66-1568340
66-5478340
66-3478340
66-3568340
66-3568340

Resistor, 220 audio output cathode 66-1224340

Resistor, 8200 vertical integrator

66-2828340

Resistor, 6800 CRT cathode damper 66-2688340
Resistor, 6800 video grid damping 66-2688340
Resistor, 180K horizontal osc. plate 66-4188340

Condensers

Capacitor, .003 vert. oscillator
Capacitor, from 30-1238-2 to
Condenser, .01 AGC bypass

Condenser, dual 2500-300 vert.

Condenser, ,002 AGC filter

Condenser, dual .007-470 retrace

suppression
Condenser, dual 330-1500 disc.
Condenser elect, sound disc.

30-4650-44
30-4650-44
30-1238-2

osc. 30-1239-9

30-1238-12

30-1239-10
30-1239-8
45-3035 4
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VOLTAGES ON THE TV-300 —TV-301 TELEVISION CHASSIS

S-1
S-2
S-3
S-4
S-§
S-6
S-7

(SU4)
(6AX4)
(12BH7)
(12AU7A)
(6BQS)
(6CB6)
(6CB6)
S-8 (6CB6)
S-9 (6AUSG)
S.10 (6T8)
S-11 (6W6)
S-12 (12A27)
S-13 (12BY7)
6BQ7A

6X8

* DO NOT MEASURE

S-3-2
S-3-3
S36
S-3-7
S-4-2

5-5-4 [ ———

S-6-5
S-7-5
S-8:5
S-9-5
6X8-2
6X8-7

and 6
and 6
and 6
and 6

PR-2841-—10-54

140

140

S0
1.6
230
Gnd.

280

0/-3
-10/-17

110
-1.5/-3.0

LINE VOLTAGE — 115V

VOLTMETER — VIVM

3 4
280
* 360
10/35 F
8 F
135 120/140
F
F F
F F
F F
258 260
F
Gnd. F
115 Gnd.
UH%’O‘!;OV Gnd.

Varies
Varies
Varies
Varies
Varies
Varies
Taken
Taken
Taken
Taken
Taken

Taken

5 ] 7 8 9
280
260 A SHaR
F 70/260 -30/-100 0 F
F 160 2 B
-30 F Gnd.
110 110 Gnd.
115 115 Gnd.
120 120 Gnd.
58 58 Gnd.
Gnd. 80
140 230 F 150
F 2.2 2.4
F Gnd. 200 90
Fil. 115 Gnd. Gnd.
Fil. Gnd. -1.5/-3.0 150 2000
UHF 130 170
with V hold — Lin -— Height setting
with V hold — Lin — Height setting
with V hold — Lin — Height setting
with V hold — Lin — Height setting
with H hold setting
with Width setting
with 1 megqg. isolating resistor in series with probe
with 1 megqg. isolating resistor in series with probe
with 1 megq. isolating resistor in series with probe
with 1 megq. isolating resistor in series with probe
with 1 meg. isolating resistor in series with probe
with 1 megq. isolating resistor in series with probe

Printed in U.S.A.



PHILCO TELEVISION SERVICE MANUAL
FOR TV-300 AND TV-301 CHASSIS

THE TV-300 AND TV-301 DIFFERENCE

The TV-301 is similar to the TV-300, the difference being in the picture
tube uscd and the shorting out of one resistor in the TV-300 to make the
TV-301 chassis.

The TV-300 chassis uses a 21XP4A picture tube which is an_ electrostatic
focus tube. When this tube is used the 27 ohm resistor in the high voltage
transformer is nccessary for proper electrical centering of the picture.

The TV-301 chassis uses a 21WP4A picture tube which is an clectromag-
netic focus picture tube. When this picture tube is used the 27 ohm resistor

Factory-Supervised
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is shorted out and the chassis is called the 301. ) A Dif A P"Kf
This is the only difference between these two chassis. The TV-300 and TV-301 Difterence
Tube Complement 1
TUBE COMPLEMENT — TV-300 CHASSIS »
Reference Specifications 1
Symbol Tube Type Function A ) L.
6BQ7A R.F. amplifier Circuit Description 1
6X8 Oscillator mixer . .
S1 sU4G Low Voltage rectifier Television Alignment 2
S2 GAXAG Horizontal damper X . .
S3 12BH7 Vertical oscillator Horizontal Oscillator Adjustment 2
S4 12AU7A Horizontal oscillator . .
S5 6BQ6GT or }igs and Adapters Required 3
TA Hori al . .
S6 G%BG ls?n\?)[r_‘][:‘l output Tuner Oscillator Alignment Table
S 2nd V.IF. .
q; 2222 3?& V.LF. Video I-F Alignment Table 4
S9 6AUG Sound I.F. ) R - 5
S10 6T8 Ratio detector - 1st audio Tuner Bandpass Alignment ‘
S11 W Audi . .
S12 ?2\/\(>Z(_3,T S)Pn(c“;eglitgﬁ;sc comp. Tuner Bandpass Alignment Table 5
S13 12BY7 Video output . "
S14 1B3GT High voltage rectifier Tuner Adjustment Locations 6
2
2-11))((11))2,\ Picture tube Tuner Wiring Diagram (
§}$P';4A\ S:EIC:;Z ::}:S Response Curve, Overall I-T, R-F
Sound Alignment Table 7
SPECIFICATIONS — TV-300 CHASSIS Ton V v
se L 5 iew, =300
VHF TUNER Twelve channel, 13 position incremental tuner, LEEER LSRN, T AR
;i(:x\c;ef:xr;%n:}gfl:lé“cl;‘l"!ossl?irlll:t}:;nmls 2 through 13; Oscilloscope Waveform Patterns 8
UHF TUNING Continuous tuning, covcring‘ UHF channels 14 Replacement Parts List 9
through 83; fine and coarse tuning.
IN\’,rIIil){I‘.\é)E[ék\RTI;I}Fg“‘QUENCI“F'SS_,S Mo Schematic, TV-300 11, 12
% &) . I .
SOUND CARRIER 4.5 Mc. W iri Diagr: Bott View. TV-300 13
TRANSMISSION LINE 300 ohm, twin wire lead iing Diagram, Lottam Vicw, BV:3
OPERATING VOLTAGE 110 to 120 volts, 60 cycles, AC Dial Cord Stringing Arrangement 13

POWER CONSUMPTION Without UHF — 170 wauts

With UHF — 175 watts

CIRCUIT DESCRIPTION — TV-300

The TV-300 receiver contains a 13 position incremental type
VHF tuner, covering VHI channels 2 through 13 with a UHF
position. Power and filament voltage for the UHF tuner-
adapter are supplied through a switch built into the rear of
the VHF tuner. The output of the VHF tuner is a {0 Mc,
IF signal which is inductively coupled to three stagger tuned
IF stages. A 1NG4 crystal serves as the diode detector for the
output of the IF stages.

The output of the video detector, a negative phase, composite-
video detected signal, is fed through a single video amplifier
to the cathode ray tube. Since a single output amplifier is em-
ployed a positive going signal is being applied to the picture
tube and therefore, is fed to the picture tube cathode,

AGC voltage is developed in the output stages of the video
detector and through the bias on the grid of the sync separator.
A delay voltage applied to the tuner AGC is effectively clamped
by the diode portion of the 6T8 first audio amplifier stage, t0
prevent the RF grid being driven too far positive under weak
signal conditions.

The 4.5 Mc., intercarrier IF sound is taken from the output
circuit of the crystal video detector. The 4.5 Mc., sound signal
is the resulting difference signal from the beat between the
video carrier, 45.75 Mc., and the 41.25 Mc., sound carrier when
they are mixed in the video detector. In order for the 4.5 Mc,,
resultant signal to contain the FM sound with only a negligible
amount of video modulation, the sound carricr must be con-

Copyright, 1954, PHILCO CORPORATION
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siderably lower than the video. The proper ratio of the two
signals is established during alignment of the receiver.

The intercarrier sound IF signal is fed through a sound IF
amplifier stage to the ratio detector. A 6AUG tube is employed
in the sound IF stage. The ratio detector employs the duo-diode
section of a 6T8 tube and the detected signal is fed to the triode
section of the same tube as the first audio amplifier. A 6W6GT
tube serves as the audio output stage which drives the speaker.
B plus voltage, approximately 260 volts, is fed to the screen
grid and plate circuits of the 6WGGT, while a second B plus
voltage through a resistor divider network is applied to the
grid. The cathode of this tube is connected through the cathode
resistor and through decoupling circuits to the plates and screen
grids of all of the IF stages and to the screen grids of the video
output tube and the horizontal output tube. Thus, the 6WG6GT
tube is effectively in series with the tubes mentioned and the
necessary B plus voltage for these tubes develops due to the
current flow through the 6WG6GT cathode circuit. The 6W6GT
tube since it is in series with the IF tubes, and screen grids of
the video output and horizontal output stages, from B plus to
ground, forms a large voltage divider network across the power
supply, and acts as a voltage regulator for these stages. The
voltage drop across the 6WOGT remains approximately 120
volts.

A portion of the composite video signal is taken from the
video output circuits to the grid of the sync separator, one half
of a 12AZ7 duo-triode tube. The bias of this tube is such that
negative going composite sync pulses appear at the plate. The
vertical integrator circuit feeds the vertical sync pulses to the
vertical blocking oscillator, a 12BH7 tube.

The vertical blocking oscillator requires a positive pulse for
triggering purposes and the incoming sync pulse is negative.
consequently, the incoming pulse is fed into the cathode lead
tap of the oscillator transformer. The action of the transformer
circuit causes a large positive overshoot to occur on the sync
pulse at the cathode and grid. The grid pulse being larger than
that at the cathode, will cause this positive overshoot to trigger
the oscillator.

The second half of the 12BH7 duo-triode is used as the ver-
tical output amplifier and the vertical signal is fed to the de-
flection coils through the vertical output transformer. A re-

trace suppression circuit from the vertical output transformer

to the grid of the picture tube effectively removes vertical
retrace lines.

From the plate of the sync separator the horizontal pulses are
fed to the cathode circuit of the phase comparer, one-half of
a 12AZ7 +tube. At the same time, a pulse is taken from a
winding on the horizontal output transformer, and fed to the
phase comparer plate through a shaping network. The grid of
the phase comparer is grounded and the circuits of this stage
are such that if the incoming signal and the signal taken from
the horizontal output transformer are not in phase a difference
voltage results in the plate circuit which is fed to the grid of
the horizontal oscillator and controls its frequency.

The horizontal oscillator is a conventional multivibrator type
employing a duo-triode 12AU7A tube. The horizontal hold
control is placed in the grid circuit of the second triode section
of the multivibrator and provides the means of manually ad-
justing the frequency of the oscillator so that its frequency is
within the control range of the phase comparer.

A 6BQGGT tube is employed as the horizontal output tube.
Horizontal width is adjustable by means of a variable resistor
in the screen grid circuit. The horizontal output transformer
contains a 27 ohm resistor inserted in the center windings to
provide electrical centering of the raster. High voltage recti-
fication is performed by a 1B3GT tube, while 2 6AX4G tube
serves as a damper tube,

A transformer power supply provides B plus voltage. A
5U4G tube is employed in full wave rectification of the B plus
voltage. A .7 ampere slow-blow fuse is inserted in the B minus
center tap lead of the transformer and is located in the high
voltage cage on top of the chassis for easy access.

The picture tube employed with the TV-300 chassis is either
the electrostatic fixed focus type with the focus anode returned
to ground or the electromagnetic type. The electrostatic em-
ploys ring type permanent magnets for centering of the raster.

TELEVISION ALIGNMENT

General

The alignment procedure follows the general pattern of first
checking the tuner response with an FM sweep generator and
oscilloscope, comparing the response curve with that given in
the manual, and aligning the tuner if necessary. After it is es-
tablished that the tuner is in correct alignment, the video I-F
channel is aligned by tuning each coil to its assigned pole fre-
quency, using an AM signal, and then feeding in a sweep signal
at the antenna terminals and retouching the I-F adjustments to
obtain the desired pass band. Finally, the sound channel is
aligned, using an AM signal, by tuning the sound take-off coil
and the I-F and ratio-detector transformers.

The over-all response curve (r-f, i-f) of the circuits from the
antenna terminals to the\video detector, after the 1-F stages have
been aligned, should appear essentially the same, regardless of
the channel under test. If not, the tuner should be aligned.

The video-carrier intermediate frequency is 45.75 mc., and
the sound intermediate (intercarrier) frequency is 4.5 mc.
Alignment of these circuits requires careful workmanship and
good equipment. The following precautions must be observed:

1. There must be a good bond between the receiver chassis
and the test equipment. This is most easily obtained by having

Page Two

the top of ‘the workbench metallic. The receiver chassis should
be placed tuner-side down on the bench. If the bench has no
metallic top, the test equipment and chassis can be bonded by
a strip of copper about 2 inches wide. The section of the chassis
nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube yoke, or speaker while
the receiver is turned on.

3. Allow the receiver and test equipment to warm up for 15
minutes before starting the alignment.

4. The marker (AM) signal generator should be calibrated
accurately to the frequencies used and to the sound and video
t-f carriers of each channel used during alignment. If model
7008 is used, the built-in crystal calibrator provides an excellent
means of calibration. An alternate method for calibrating the
signal generator to the sound and video r-f carrier frequencies
is to zero-beat the signal generator with the received signals.

For further information regarding calibration, refer to Philco
Lesson PR-1745 (J) entitled “Television Service in the Home.”

HORIZONTAL OSCILLATOR ADJUSTMENT

1. Center horizontal hold control.
2. Adjust T-1 until the picture comes into sync.
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JIGS AND ADAPTERS REQUIRED

Mixer Jig 106 OHMS
Connections to the grid of the mixer tube may be made O v ¢ o)

through the alignment jack provided for this purpose. To con- t

nect the generator to this point, a mixer-grid jig, Philco Part S'GN:)[G]?FES;RATOR 300 T0

No. 45-1739, and a connecting cable, Philco Part No. 45-1635, (75 OHMS) 106 OHMS OHMS A'}‘g%m‘f“

may be used. As an alternate, a Philco alligator-clip adapter,

Part No. 45-1636, with as short a ground lead as possible, may o 150 OHMS

be used to connect the alignment jack. The ground lead should v

be connected as close as possible to the mixer tube. It is es-

sential that the signal-generator output lead be terminated with

a 68-ohm resistor (carbon), so that regeneration, caused by

connection of the lead to the mixer, is held to a minimum.

Fig. 1. Antenna-Inpus Matching Network.

circuit. The resistors used in this network should be of carbon-

Antenna-Input Matching Network composition construction, and should be chosen from a group,

An impedance-matching network for coupling the signal to obtain values within ten percent of those indicated. The re-
generator to the antenna input terminals of the receiver is shown sistors should be placed in a shield can, to prevent variable
in figure 1. This network, which is designed to have an input effects. An antenna-matching jig, Philco Part No. 45-1736,
impedance of 75 ohms and an output impedance of 300 ohms is which consists of a matching transformer and connecting box,
used to match a 75-ohm generator to a 300-ohm antenna-input may be used in place of the resistor network.

TUNER OSCILLATOR ALIGNMENT

TABLE 1
AM GENERATOR: Connect to the receiver antenna-input TP-2. Connect the scope ground lead to the chassis, near
terminals. (NNo matching network is required.) Use in TP-4.
modulated R-F output. RECEIVER CIRCUIT ALTERATIONS: Djsconnect tuner AGF
.. . . (white) lead from main chassis, and connect a 1.5-volt
OSCILLOSCOPE: Connect the vertical-input lead, in series bias battery, with negative terminal to white lead from
with a 1000-ohm resistor, to the mixer plate test point, tuner, and positive terminal to chassis.
AM GENERATOR RECEIVER
STEP DIAL SETTING TUNING ADJust REMARKS
1 257 mc. channel 13 TC-506 for zero beat on scope. a. If regeneration occurs, increase bias;
bias may be increased up to 4 or §
volts, if necessary.
b. Preset fine tuning control to center
of its range.
2 251 mc. channel 12 TC-507 for zero beat on scope.
3 245 mc. channel 11 TC-508 for zero beat on scope.
4 239 mc. channel 10 TC-509 for zero beat on scope.
5 233 mc. channel 9 TC-510 for zero beat on scope. a. To adjust channel 8 use channel 9
tuning core, then recheck channel 9.
6 221 mc. channel 7 TC-511 for zero beat on scope. a. Repeat steps 1 thru 6 and readjust
if necessary until channels are with-
in 500 kc. of proper frequency.
7 129 mc. channel 6 TC-512 for zero beat on scope.
8 113 mc. channel 4 TC-513 for zero beat on scope.
9 101 mc. channel 2 TC-514 for zero beat on scope.

Page Three
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VIDEO I-F ALIGNMENT
TABLE 2
OSCILLOSCOPE: Connect vertical-input lead to pin No. 11

at the cathode ray tube.

PRESET: Contrast control full on.
nel position No. 1.

A.M. GENERATOR: Connect to mixer test point, TP-2,
through a mixer jig, and adjust the generator for approxi-
mately 30% modulation at 400 cycles. Adjust the output
of the generator during alignment to keep the output at

Channel selector to chan-

the CRT cathode below 40 volts peak to peak. . L
3 ly 5.0 volts of t b to TP-1 (AGC
SWEEP (FM) GENERATOR: After step 5 connect to antenna- BIAS;yste’;‘,‘;’f y 20 VOIS OF negafive bias into (
input circuit through antenna-input matching network (see
figure ?) NOTE: I-F shield must be in place.
SWEEP (FM) GENERATOR
AM GENERATOR
STEP [ DIAL SETTING SWEEP DIAL MARKER DIAL — REMARKS
SETTING SETTING
TT for maximum The scope level must not be per-
1 45.5 mc. N egmp— mitted t0 exceed 40 volts peak to
’ peak or overloading will occur.
2 43.1 mc VC-1 for maximum
) indication on scope.
3 42.7 me T-2-IF for maximum
) indication on scope.
4 45.0 mc T6-IF for maximum
) ’ indication on scope.
5 44.4 me T3-IF for maximum
: ’ indication on scope.
Run marker
Ch: 14 . . .
(6;‘:11: with along curve If necessary retouch :’I\'glul“ lcarner lev.el v’;"xth ’::I'.zfnd
6 6 me ;weep checking against TT, VC1, T2-IF, 4 eve clurve wr}tlh C.s. (:is',tl’_on
idih curve limits T6-IF, T3-IF. e e B
width). given in figure 6 CAUTION: Retouch only slightly.

TUNER BANDPASS ALIGNMENT — See Table 3 on Page Five

11 MC MAY ]
4.5 MC MIN
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Fig. 2. Television tuner response curve, Fig. 3. Television tuner response curve, showing tracking compensation.

showing bandpass limits.
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SWEEP (FM) GENERATOR: Connect to recciver antenna-

TABLE 3

RECEIVER CIRCUIT ALTERATIONS:

TUNER BANDPASS ALIGNMENT

Bias same as Chart

input circuit through antenna-input matching network (see 1. Disconnect the tuner coupling link leads and connect a

figure 1). 40- to 70-ohm carbon resistor across the open end of the

OSCILLOSCOPE: Same as in Chart 1. lead from the tuner.

SWEEP (FM) GENERATOR
STEP SWEEP MARKER L ADJUST REMARKS
DIAL DIAL
SETTING SETTING

1 Channel 13 Set first to 210 mc. | Channel 13 Use oscilloscope gain as high as possible
(213 mc., with | and not position w_:th respect to hum level and “bounce”.
10-mc. sweep | of marker on Pips fix channel limits on curve. Response
width.) response curve. curve should be flat between limits (see

Then set to 216 mc. figure 2). If not, proceed with step 2.
and note position

of marker on

response curve.

2 Channel 13 213 mc. Channel 13 | T-8 — WS2 counter- CAUTION: Care must be taken not to un
clockwise until single screw core far enough to make it drop out
peak appears. of the coil.

3 Channel 13 213 mc. Channel 13 | T-15—WS3 until peak It may be necessary to increase sweep-
falls on 213-mc. marker.| generator output.

4 Channel 7 Set first to 174 mc. | Channel 7 Note curve with respect to tilt and center
(177 mc., with | and note position frequency. Curve should be centered in
10-mc. sweep | of marker on pass ba_nd and symmetrical. If not, pro-
width.) response curve. ceed with step 5.

Set to 186 mc. and

note position of

marker on

response curve. ]

5 Channel 7 174 mec. & 180 mc. | Channel 7 | VC-3 and VC-2 to ob- VC3 and VC2 compensate for the tuning
tain correct tilt on top effect of Channel 13 adjustment upon Chan-
of curve. nel 7. (See figure 3.)

6 Channel 13 213 mc. Channel 13| Retouch T-15 of WS3 To retouch, only turn cores slightly.
and T-8 — WS2 for
symmetrical response,
centered about 213-mc.

o - ) marker.

7 Channel 7 117 mc. Channel 7 | Repeat step 5. Check response curve for correct center

B frequency and symmetry.

8 Repeat steps 6 and 7. Repeat Channel 13 and Channel 7 adjust-
ments, a_lternately, until favorable curves
are obtained on both.

9 | Channel 6 Set first to 82 mc. Channel 6 Curve should be symmetrical and centered
(85 mc., with | and note position in pass band. If not, proceed with step 10.
10-mc. sweep of marker on
width.) response curve.

Then set to 88 mc.
and note position
of marker on
response curve.

10 Channel 6 | 85 mc. Channel 6 | T-14 of WS2 counter- CAUTION: Care must be taken not to un-
clockwise until single screw core far enough to make it drop out
peak appears. of the coil.

11 ' Chmnei’g" 85 mc. Channel 6 | T-21—WS3 until peak It may be necessary to increase sweep-—
falls on 85-mc. marker. generator output.

12 Channel 6 | 85 mc. Channel 6 | T-27 — WS5 for maxi- After adjusting TCSOl,Tech;c_k—as in:ep_
mum curve height and 9. If necessary, reduce sweep-generator
symmetry of single output to avoid overloading.
peak.

13 Channel 6 85 mc. Channel 6 | Retouch T-21 — WS3 To retouch, only turn cores—slightly.
and T-14 — WS2 for
symmetrical response,
centered about 85-mc.
marker.
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TP4 CORRECT SLOPE OF o

TUNER POLE WAVE FORM ON o Nie)

CHANNEL 7 o

UHF
MIXER GRID POWER

TP2
507 =
UNF
5,2 INPUT
FINE
TUNING TOP VIEW

CHANNEL I3
veS V|§4 BAND WIDTH
VCG .. TCSO04

=) TC502
|o. .%vcw CHANNEL | O

Ever O 435MC GAIN “Tcsig GAIN ON LOW

CHANNELS
9."“ verz@ TC505  TC503
.. .O CHANNEL 6
vCIO VCII BAND WIDTH TC501
FRONT VIEW SIDE VIEW

Fig. 4. Tuner layout showing locations of adjustments.

T’o

WS 2 /v}"‘.i‘z"." 5

Fig. 5. Tuner Wiring Diagram.
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RELATIVE RESPONSE (%)

det.

SOUND ALIGNMENT
TABLE 4

A.M. GENERATOR: Connect the “hot” lead through a 2200
ohm resistor to the junction of C-24, X3 and the xtal

mately 30% modulation.

50 |

100

Adjust generator for 400v. modulation at approxi-
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Fig. 6. Over-all R-F, I-F response curve,
showing tolerance limits.

VOLTMETER:
meter.

Use V.T.V.M. on 20,000-ohms-per-volt volt-
Connect through a crystal probe to pin No. 11

of the picture tube in step 1 and to pin No. 3 of the 6W6
audio output tube in the remainder of the steps.

AM
sTep | GENERATOR ADJUST REMARKS
SETTING
Voltmeter through
. 4.5 mc. | T7-IF for mini- xtal probe.
modulated | mum indication. Plate of video
amplifier.
p a. Volume control
2 SIS T5 top for maxi- full on.
modulated S
mum indication. b. Voltmeter thru
xtal probe to
6W6 pin No. 3.
45 me. | T3 1.30“0"1.‘0{' ¢. Keep generator
3 modulated | Maximum indica- level low to pre-
uon. vent overload.
4 4.5 mc. TA4-IF for maxi-
modulated| mum indication.
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Fig, 7. Base Layout — Top View — TV-300 Chassis,
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Fig. 8. Composste Signal, Pin 2 of
12BY7, 6 volts, 60 c.p.s.

Fig. 9. Composite Signal, Pin 2 of
12BY7, 6 wvoits, 15,750 c.p.s.

Fig. 12. Sync Separator Plate, Pin 1, 30
volts, 15,750 c.p.s.

Fig. 15. Vertical-Output Plate, Pin 9,
900 volts, 60 c.p.s.

Fig. 18. Horizontal-Oscillator Cathode,
Pins 3 and 8, 18 voilts, 15,750 c.p.s.
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OSCILLOSCOPE WAVEFORM PATTERN — TV-300

These waveforms were taken with the receiver adjusted for an approximate peak-
to-peak output of 6 volts at the video detector. The voltages given with the waveforms
are approximate peak-to-peak values. The frequencies shown are those of the wave-
forms — not the sweep rate of the oscilloscope, The waveforms were taken with an
oscilloscope having good high-frequency response. With oscilloscopes having poor
high-frequency response, the sharp peaks of the horizontal waveforms will be more
rounded than those shown, and the peak-to-peak voltages will differ from those shown.

Fig. 10, Video Amplifier Plate, 83 volts, Fig. 11. Sync Separator Grid, Pin 2, 90
6O c.p.s. volts, 60 c.p.s.

oF i

Fig. 13. Vertical-Oscillator Grid, Pin 7, Fig. 14. Vertical-Output Grid, Pin 2, 72
140 volts, 60 c.p.s. volts, 60 c.p.s.

NN

Fig, 16. Phase Comparer, Pin 6, 7 volts, Fig. 17. Horizontal Oscillator, junction
15,750 c.p.s. of L800 and R806, 43 volts, 15,750 c.p.s.

Fig. 19. Horizontal-Oscillator Grid, Pin Fig. 20. Horizontal-Output Grid, Pin 5,

2, 40 volsts, 15,750 c.p.s. 120 volts, 15,750 c.p.s.
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Reference
Symbel

S1-82

Reference
Symbol

ga88 agagaee

Li4

Rl
R3

R7
R8s

R9
R10

REPLACEMENT PARTS LIST

TV-300 CHASSIS

TUNER — MECHANICAL

Description P?HMN‘:.
Tuner (T36A) ... e 76-8948-1
Tube shield . 56-5629-5
St s ..-W2235-7FA9
0731, T:T.. 1. ...27-6273-11
Antenna coil box bly ..o 768-9204
Washer, switch bly 56-9351
Washer, switch assembly ... s 1W60980FES
Retaining ring, switch assembly ... 1W61043
Hairpin, switch assembly ... 56-9859
Ball, detent, switch assembly ... e 58-8020
Spring, shaft, switch assembly ... .. -....56-8023
Pulley & shaft, switch bly ... 76-9028
Bearing, switch bly 54-9244
Spring, switch assembly ... ..o 28-9088
Rotor & shaft, switch bly .76-9025
Spring, detent, switch bly 56-9158
Washer, switch assembly ... e W2556-5
Tube cap, switch bly 54-9242
Sleeve cap, switch bly 28-10283
Shaft assembly, switch bly 76-6914-8
Shaft extension, switch bly 56-8358-7
Coupling, shaft, switch bly 54-4912
socket, tube 27-8203-21

TUNER — ELECTRICAL

Description P?nmuc:.
capacitor, r.f. heater; oscillator heater .....62-122001001
capacitor, r.f. grid by-pass ... S 62-115001001
capacitor, rf. grid by-pass ................82115001001
capacitor, r.f heater; oscillator heater ........62-122001001
capacitor, oscillator grid block; oscillator

grid tank (12 mmb) ..o 30-1224-128
capacitor, injection coupler ... -.30-1224-127
capacitor, interstage coupler ............c....30-12531
capacitor, oscillator gnd block; oscﬂlalor

grid tank (12 mmt) . ...30-1224-28
capacitor, r.f. grid coup. .. o e .62-033409011
capacitor, IF by-pass ... . 30-1238-2
capacitor, mixer grid coup. . ...30-1224-128
IF trap coil, antenna assembly ...32-4552-1
capacitor, feed thru, heater by-pass

AGC dAeCOUPING ....oovemrmersissemriesin s 30-1245-8
capacitor, feed thru, heater by-pass

AGC decoupling .............. . e 30-1245-6
resistor, mixer grid (100K) ...... .. 66-4108340
resistor, oscillator grid leak AGC

decoupling (22K) ... 66-3228340
resistor, r.f. grid . 66-4478240
re.sislor, oscillator grid leak; AGC

decoupling (22K) 66-3228340
resistor, r.f. grid section II (470K) . 65-4478240
resistor, mixer decoupling (8200) ... 66-2825340

Reference
Symbel

R12
R14
R19
Tl

T28
T29
vCz

vC3

ws2
ws3
WS4

X1
X2

Reference
Symbel

CRTS
PL

S14

Reference
Symbel

gageagagaese

Cl2
C1s
Cle
C17
C19

C23

TUNER — ELECTRICAL (Continued)

Service

Description Part Ne.
resistor, mixer screen (8200) . 36-2828340
resistor, damper (680) ... st
resistor, antenna assembly (470K) 66-4478340
€Oll, IF PrIMQIY ..o i i arsssimin o 32-4629
antenna coils (ant. assy.) ... ...32-4432-3
antenna coils (ant. ABBY.) . 3E-4432-3
capacitor, var., r.f. plate; mixer gnd

(.5 to 3.0 ‘mm¢.) 31-6520-3
capacitor, var., r.f. plate, mixer gnd

(.5 to 3.0 mmi.) . ...31-6520-3
oscillator wiring assembly, switch assy. .76-9231
ant. wafer wiring assy., switch assy. ... 76-9245
grid wiring assembly, switch assy. ...76-8958
RF wiring assembly, switch assy. .....76-8958
auxiliary antenna wiring assy., switch assy. ...76-8985
coil, mixer screen ... ... 32-46823.57
cofl, plate-cathode ... I ¥ 2= |-+ .11 ]

CHASSIS — MECHANICAL

Description P?AMN‘:.
CRT socket 41-4147-1
pilot lamp 27-6233-4
tube shield .56-5629-5
socket, hi-voltage 27-8290-1

CHASSIS — ELECTRICAL

Description Pi:tmn‘:.
line by-pass —2 (0.01) 30-4650-58
line by-pass —2 (0.01) ... . ... ... S— 30-4650-58
AGC (0.15) 30-4650-48
sawtooth form (0.0033) ... . 30-4650-55
vertical oscillator plate (0.01) .. et e 30-1238-2
horizontal oscillator (82 mmf.) .. .. 60-00825347
horizontal oscillator (0.01) .. ...30-1238-2
horizontal output grid (0.001) ...30-1238-3
boost voltage filter (0.47) . ...30-4650-45
vertical oscillator coupling (0.01) .30-4650-47
vertical oscillator grid (0.0068) .-.30-4650-57
sawtooth coupling (0.001) .30-1238-3
horizontal osecillator (390 mm{.) .. 60-10395437
horizontal oscillator (390 mmf.) ... 60-10395417
horizontal ringing (2200 mmf.) .. o 60-20225434
sound take off (18 mmt.) .. ..82-018300001
2nd V.LF. (0.002) .30-1238-12
detector (10 MM} ..o i .62-010408001
18t aqudio grid (0.005) ... ... ..o 30-1238-1

1st V.I.LF. screen by-pass (680 mmi.)
3rd V.LF. screen by-pass (680 mmt.)

1st V.L.F. by-pass (0.002) ..

2nd V.LF. screen by-pass (680 mmi{.)

...52-168001011
62-168001011
.30-1238-12
62-168001011

Page Nine
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Reference
Symbel

C30
C3l
C32
C33
C34
C35
C36
C37

E3

El

Fl

23388

0

R12
R13
R14
R18
R17
R18

R20

R23
R2S
R26
R27

Page Ten
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REPLACEMENT PARTS LIST — Continued

TV-300 CHASSIS

CHASSIS — ELECTRICAL (Continued)

Description P?R";::.
3rd V.LF. by-pass (0.002) .........cocomcv.....30-1238-12
video by-pass (0.002) .30-1238-12
AGC (0.1) 30-4650-47
4.5 mc., trap (68 mmt) .. ...n......62-088409011
SIF (0.004) ...30-1239
audio output plate (0.01) ..o 30-1238-2
audio coupler (0.002) ... e e 30 12382
video coupling (0.47) ..o — 117 )
video output cathode by-pass ...............30-1238-16

phase comp. cathode (180 mmtf.) ............. 60-10185417
SS plate (150 mmf.) 62-115001001
SS output (150 mmf.) 62-115001001
SS coupling (560 mmf.) .. ..60-10565307

AGC by-pass (0.01) 30-1238-2
contrast (0.1) ... 30-4850-47
cont. tap (150 MmE) ..o o 62- 115001001
adj., 1-5 mmf. V.LF. 31-6520-9
Buomy | e
S mf. 150V.

%o mf @ Soov. } 30258447
100 mf, 200V.

25 mf. S0V.

crystal 1N64 17
pilot lamp 3463-4
fuse AD-2246-18

...32-8677

transformer, horizontal output ...

shield corona 56-9684
anode lead assy. ... AD-2631
pulley assy., driving 76-9037
shaft, dial 28-10011
spring, dial cord 28-10029
line to chassis (100K.) 66-4105340
boost (5600) 86-2565340
boost (38K.) 86-3395340
boost (4700) 86-2485340
height (1 meq.) 66-5108340
borizontal oscillator cathode (1000) ..............86-2108340
horizontal output grid (1 meg.) ..............66-5108340
sawtooth form (56K.) 86-3564340
vertical oscillator grid (820K.) . —— Y 11k T
vertical integrator (33K.) 66-3338340
horizontal osecillator grid (220K.) ... s e 5 8-4228 340
horizontal oscillator plate (15K.) ................86-3158340
horizontal osacillator grid (56K.) ..............66-3568340
horizontal oscillator plate (47K.) ....................86-3478340
vertical oscillator grid (2.2 megq.) ..........66-5228340
de-emph (47K.) 86-3478340°
2nd V.LF. cathode (47 ohms) ..........c....een....66-0478340
discriminator (120 ohms) ......cocirioren..66-1128340
diode plate (33K.) .. 66-3338340
AGC (1000) 66-2108340

Reference
Symbel

R29
R30
R31
R32
R33
R34
R35
R36
R37
R39
R4l
R42
R43
R4
R47
R48
R49
RS0
RS1
RS2
RS3
RS54
RS7
RS8
RS8
R60
R61
R62
Ré3
R64
R6S

R66

RS6

R9
R15

CHASSIS — ELECTRICAL (Continued)

Service

Description Part Ne.
1st qudio grid (10 megq.) ..86-8108340
1st V.LF. cathode (47 ohms) . 6-0478340
1st V.LF. —2 (1000) .............. ..86-2108340
1st V.LF. grid (15K.) . 66-3158340
1st V.LF. —2 (1000) .......... . 66-2108340
1st V.LF. decoupler (330) . .....66-1338340
3rd V.LF. cathode (180 ohms) ...... .. .66-1188340
3rd V.LF. decoupler (1000) ..66-2108340
video grid (2200) . e 66-2228340
SIF cathode (270 ohms) v 66-1278340
vertical integrator (33K) . S 66-4278340
3rd V.LF. decoupler (330) .66-1338340
AGC filter (680K.) ... .66-4688340
diode load (3900) ... .....56-2398340
audio output grid (1.5 meq) 6-5158340
video screen drop (18K.) .. ..66-3188340
video output cathode (100) .. ......66-1108340
video output grid (470K.) ... 66-4478340
phase comp. grid (680K.) ...66-4688340
phase comp. cathode (180K.) . .86-4188340
SS grid (10K.) ... .66-3108340
SS plate (150K.) 66-4158340
video B4 (6800) 66-2684340
SS grid (220K.) e 66-4228 340
AGC filter (1 meq.) .............. ....66-5108340
AGC filter (8.2 megq.) 66-5828340
AGC filter (2.2 megq.) .66-5228340
AGC filter (10 megq.) 66-6108340
bright lim. (150K.) ... .66-4158340
CRT cathode (270K.) ....66-4278340
cont. lim. (2200) 66-2228340
borizontal ringing 32-4557-4
1st V.I.F. plate ... . 32-4486-45
3rd V.LE. PIate ..o o 38448647
sound takeoff 32-4463-10
trans. disc. 32-4631A
2nd V.LF. plate 32-4486-46
4.5 mec., trap 32-4463-2
vertical lin. 67-0025
height 33-5572-1
width 33-5574
bright, horizontal hold 33-5572-16
vertical hold 33-5572-10
bright, horizontal hold ... 33-5572-16
contrast .. 33-5572-15
off-on, volume 33-5566-61
damper 32-4112-50
heater 32-4112-49
detector series .32-4630
1st V.LF. grid 32-4597-3
detector shunt 32-4480-5
video output POAK ..., 32-4480-5
video plate peak 32-4480-9
MYV filter (4700 obms) 66-2478340
S.8. coup. (4.7 meq.) 66-5478340
video plate damper (4700 ohms) ... 66-2478340
vertical oscillator peak (6800 obms) .. .66-2688340
1B3 heater ... 66-9393360
vertical integrator (8200 ohms) ........c...........66-2828340
SSTC (560 mmtf.) 80-10565307
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Fig. 21. Schematic Diagram.— TV-300 Chassis.
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PHILCO TELEVISION SERVICE MANUAL
FOR TV-350 AND TV-354 CHASSIS

SPECIFICATIONS — TV-350 CHASSIS

VHF TUNING
er, covering VHF Television

... Twelve channel, 13-position incremental tun-

Factory-Supervised

TELEVISION

channels 2

through 13; plus UHF position, and finc

tuning of local oscillator.

UHF TUNING (if provided) ..Continuous tuning, covering UHF Television CONTENTS
Channels 14 through 83. Page
Specifications, TV-350 1
INTERMEDIATE FREQUENCIES Tube Complement, TV-350 1
Video Carrier ... 45.75 mc. Circuit Description, TV-350 1
Sound (intercarrie 4.5 mc. Horizontal Oscillator Adjustment,
TV-350-354 2
TRANSMISSION LINE .300-ohm, twin-wire lead Video Peaking Ad;ustment, V- 350-354 3
50-354 3
OPERATING VOLTAGE ... 110 to 120 volts, 60 cycles, a.c. };:,’s ’2‘,:5“2‘32&33, V350354 3
POWER CONSUMPTION ... . ... without UHF, 185 w. Tuner Bandpass Curves, TV-350-354 4
with UHF, 190 w. Tuner Oscillator Alignment Table,
TV-350-354 i b]
Tuner Ad]ustment Locatlons, TV-350-354 5
TUBE COMPLEMENT — TV-350 CHASSIS Tuner Bandpass Alignment Table,
Reference TV-350-354 . 6
Symbol LD UEEE GE T Video IF Ahgnment TV-350-354 6
S2 6BZ7 ... . RF Amplifier Video IF Alignment Table, TV-350-354 7
St 6X8 Oscillator-mixer Sound IF Alignment Table, TV-350-354 7
S1o0, Si1. 6DEG ... . .. Video I-F amplifiers Response Curve, Overall RF-IF, TV-350-354 7
S12 . 6CB6 s e Video I-F amplifiers Waveform Patterns (Oscilloscope),
S15 . .. 12BY7 . Video output TV-350-354 . 8
S$13 . G6AUG .. Sound Amplifier Tuner Wiring, bottom view, TV. 350-354 9
S9 GALS . . Ratio Detector Parts List, TV-350 9
S8 . . . GATG First Audio and AGC Delay Specifications, TV-354 10
St 6V6 GT/G Audio Output Circuit Description, TV-354 11
Si4 6CS6 ... Sync_Separator Tube Complement, TV-354 11
S7 12AU7 Vertical Oscillator Parts List, TV-354 . . 1
s6 6S4 Vertical Output Schematic, TV-350 13, 14
S4 GALs Phase Comparer Chassis Wiring (bottom view), TV-350 .. 15
S2. ... 12AU7A Horizontal Oscillator Dial Cord Stringing Arrangement,
S3 6CUG, 6BQGGT or 6BQGGTA Horizontal Output TV-350-354 ... . 15
L S—— GAX4GT Horizontal Damper Chassis Layout (top view), TV-350 16
S16 .. 1B3GT.. .. High Voltage Rectifier Chassis Layout (top view), TV-354 16
S17... SAW4, or SUSGB . Low Voltage Rectifier Schematic, TV-354 17, 18
S18 .. 21ZP4B . Picture tube

Chassis Wiring (bottom v1ew) TV-354 19

CIRCUIT DESCRIPTION — TV-350 CHASSIS

The RF amplifier, oscillator and mixer are contained in a
separate tuner sub chassis. The RF amplifier uses a twin triode
type 6BZ7 tube. The oscillator is 15 6X8 and uses the triode
side of the tube. The other side of the 6X8, the pentode side,
is used for mixing.

The VHF tuner when placed in UHF position is tuned auto-
matically to i-f frequency in the RF amplifier stage as well as
the mixer stage. Thus, when this set is used in UHF position it
has five I-F stages. The VHF oscillator is made inoperative
in the UHF position.

The output of the mixer stage is inductively coupled to the
i-f amplifier system. The I-F system consists of three stages,
and is stagger tuned, and 40 megacycles, using two GDEG tubes
and one 6CB6 tube. A type ING4 crystal diode is used for the
video detector. The output of the video detector is amplified
by a single stage video amplifier using a type 12BY7 tube.
The picture tube is cathode driven due to the single video am-
plifier stage. The grid of the picture tube is returned to ground
through a 470 K resistor R 32. A blanking pulse, taken from
the vertical output stage is applied to the grid of the picture
tube for suppression of the vertical retrace.

Sound I-F (intercarrier) is obtained by uuhzmg the beat
frequency produced when the 45.75 mc. video carrier and the
41.25 mc sound carrier are mixed in the video detector. The
4.5 mc difference signal contains the FM sound. This 4.5 mc
signal contains only a negligible amount of video amplitude
modulation, provided that the amplitude of the 41.75 mc. signal
is considerably lower than that of the 45.75 mc. signal. The
proper ratio of the two signals is established during the align-
ment of the receiver. Sound is present only when the video
and sound carriers are transmitted.

The oscillator is tuned primarily to reccive the best picture,
since the 4.5 mc difference signal is established at the trans-
mitter. The 4.5 mc sound I-F signal is taken from the plate
of the video tube and is further amplified in a 4.5 mc tuned
amplifier, type 6AU6. The signal is then applied to a ratio
detector using a tube type GAL5. The output of this ratio de-
tector is applied to the triode section of a 6ATG6. The output
of the 6ATG drives 2 6V6GT which is the power output tube.

A portion of the video signal appearing at the output of the
video amplifier is applied to grid 3 (pin 7) of the 6CS6 sync
separator. Since grid leak bias is used on grid 3, the tips of
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CIRCUIT DESCRIPTION (Continued)

the sync pulses are clamped to zero, and the video components
swing in a negative ditection 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 6CS6 tube, This grid leak 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 direc-
tion. The circuit constants are chosen to allow grid 1 to cut off
plate current whenever the signal goes more negative than the
sync pulses. The series grid resistance and low grid impedance
when the tube is drawing current greatly reduces the amount
of video appearing at the grid and therefore the plate 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 6CS6 tube draws current which
flows downward through the network R64, R62, R76 and R79,
causing capacitors C50, C51, and C52, to assume negative
charges proportional 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 positive 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 6AT6) is connected across
Cs2.

The I-F strip also has an A-G-C delay network which allows
the i-f strip to operate more efficiently under conditions of weak
signals. To prevent the delay voltage from driving the I-F grids
positive a diode clamp (part of 6ATG6) is connected across C61.

This receiver is equipped with a three position range switch.
These positions are referred to as strong signal, normal signal
and fringe signal. Under conditions of strong signal, G1 of the
6CS6 sync separator tube is grounded. When this grid is
grounded G3 to K looks like a good diode with the result
that a maximum A-G-C is developed by grid leak action at G3.

In the normal signal position a slight bias is applied to G1
of this tube and noise will not disturb the bias developed.
G3 to K then looks like a rectifier of less efficiency. Under
conditions of fringe signal, G1 of the 6CS6 is operating on
grid leak bias and the efficiency of rectification is very poor with
the result that very little, if any, grid leak bias is developed
at G3.

The range switch also changes the tuner and I-F delay.

Proper triggering of the vertical oscillator requires negative
synchronizing pulses. The vertical sync signal is separated from
the horizontal sync signal by the integrator circuit, and is fed
to the grid of the vertical oscillator, a cathode-coupled multi-
vibrator. The output of the vertical oscillator is amplified by
a type 684 tube which is employed as the vertical output ampli-
fier. The output of the amplifier is applied to the vertical-
deflection coils through the vertical-output transformer,

The horizontal sweep circuits require both posiitve and
negative sync pulses. The phase-comparer circuit uses a 6ALS
tube. Positive sync pulses are applied to the plate of S4, and
negative sync pulses are applied to the cathode of S4. A saw-
tooth voltage is fed to the plate of S4 and to the cathode of $4,
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 R16, 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 oscillator, a 12AU7 (S-2) cathode-coupled
multivibrator, is connected to R17 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 os-
cillator is controlled over the lock-in range of the circuit.
The horizontal oscillator hold control 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 6CU6
tube. The screen voltage for the horizontal amplifier is supplied
from a voltage-divider network. The horizontal amplifier feeds
the deflection coils through the horizontal output transformer,
A GAXA4GT tube is used as the horizontal damper.

The second-anode voltage for the picture tube is supplied by
a 1B3GT high-voltage rectifier. The B plus voltage is supplied
by a power transformer and a full wave rectifier, type SAW4,
All of the filament voltage is supplied from a filament winding
on the transformer with the exception of the high voltage
rectifier which is supplied by a winding on the horizontal
output transformer.

Bias voltage is supplied by isolating the center tap of the
secondary of the power transformer away from ground by
means of a 1.2 henry choke.

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 approximately 1 inch
of blank screen appears at the right-hand and left-hand sides
of the picture.
2. Increase the BRIGHTNESS control setting until the blank-
ing becomes visible. This will appear as a dark vertical bar
on each side of the picture.
3. Connect a .1 mf condenser from the test point to ground.
(The plate side of the horizontal ringing coil, T1, is connected
to the test point.)
4. Set the HORIZONTAL HOLD control to the approximate
center of its mechanical rotation.
5. Adjust the HORIZONTAL HOLD CENTERING control
until equal portions of the blanking bar appear on both sides
of the picture.

Page Two

6. Remove the .1 mf condenser from the test point.

7. Adjust the horizontal ringing coil, T1, 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, readjust the HORIZONTAL HOLD CENTER-
ING control.

9. Rotate the HORIZONTAL HOLD control through its
range, and observe the number of diagonal blanking bars that
appear just before the picture pulls into sync. The pull-in
should occur with from 1 to 2 diagonal bars when the sync
position is approacied from either direction. If proper pull-in
is not obtained, repea the above procedure.
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VIDEO PEAKING-COIL ADJUSTMENT

The peaking coil, T6, is adjusted at the factory for proper
transient response of the video circuits. Ordinarily, this coil
will require no further adjustment by the serviceman. On any
station where excessive overshoot or excessive smear is present,
a slight adjustment of T6 may improve the picture quality on
that station; however, this adjustment may sacrifice the quality
on other channels. If T6 is replaced in servicing, adjustment
will be required.

Before adjusting T6, check the tuner alignment and I-F align-
ment. (Never adjust T6 until the alignment of a receiver is
correct.) Then tune in a station and adjust T6 until there are

no trailing whites or smear in the picture. Turning T6 clock-
wise reduces trailing whites and overshoot; turning T6 counter-
clockwise reduces picture smear and increases trailing whites.
The proper position is the point where no smear or trailing
whites appear in the picture.

The above procedure for adjustment of TG applies to a par-
ticular station exhibiting smear or overshoot. After T6 is
adjusted, reception on all the other stations should be checked,
to make certain that the adjustment has not impaired the pic-

ture quality.

TELEVISION ALIGNMENT

General

The alignment procedure follows the general pattern of first
checking the tuner response with an FM sweep generator and
oscilloscope, comparing the response curve with that given in
the manual, and aligning the tuner if necessary. After it is es-
tablished that the tuner is in correct alignment, the video I-F
channel is aligned by tuning each coil to its assigned pole fre-
quency, using an AM signal, and then feeding in a sweep signal
at the antenna terminals and retouching the I-F adjustments
to obtain the desired pass band. Finally, the sound channel is
aligned, using an AM signal, by tuning the sound take-off coil
and the I-F and ratio-detector transformers.

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.

The video-carrier intermediate frequency is 45.75 mc., and the
sound intermediate (intecrcarrier) frequency is 4.5 mc. Align-
ment of these circuits requires careful workmanship and good
equipment. The following precautions must be observed:

1. There must be a good bond between the receiver chassis
and the test equipment. This is most easily obtained by having
the top of the workbench metallic. The receiver chassis should
be placed tuner-side down on the bench. If the bench has no
metallic top, the test equipment and chassis can be bonded by
a strip of copper about 2 inches wide. The section of the chassis
nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube yoke, or speaker while
the receiver is turned on.

3. Allow the receiver and test equipment to warm up for 15
minutes before starting the alignment.

4. The marker (AM) signal generator should be calibrated
accurately to the frequencies used and to the sound and video
r-f carriers of each channel used during alignment. If Philco
Alignment Generator Model 7008 is used, the built-in crystal
calibrator provides an excellent means of calibration. An alter-
nate method for calibrating the signal generator to the sound
and video i-f carrier frequencies is to zero-beat the signal gene-
rator with the received signals.

For further information regarding calibration, refer to Philco
Lesson PR-1745 (J) entitled “Television Service in the Home.”

JIGS AND ADAPTERS REQUIRED

Mixer Jig

Connections to the grid of the mixer tube may be made
through the test point provided for this purpose. To connect
the generator to this point, a mixer-grid jig, Philco Part No.
45-1739, and a connecting cable, Philco Part No. 45-1635, may
be used. As an alternate, a Philco alligator-clip adaptor, Part
No. 45-1636, with as short a ground lead as possible, may be
ued to connect the alignment jack. The ground lead should be
connected as close as possible to the mixer tube. It is essential
that the signal-generator output lead be terminated with a
68-ohm resistor (carbon), so that regeneration, caused by con-
nection of the lead to the mixer, is held to a minimum.

106 OHMS
o— AAAA T -0
SIGNAL GENERATOR
OuTPUT 106 OHMS oaHo»?s ANTTSNNA
(75 OHMS) INPUT
150 OHMS
(o0 ~

Fig. 1. Antenna-Input matching network.

Antenna-Input Matching Network

An impedance-matching network for coupling the signal
generator to the antenna input terminals of the receiver is shown
in figure 1. This network, which is designed to have an input
impedance of 75 ohms and an output impedance of 300 ohms
is used to match a 75-ohm generator to a 300-ohm antenna-input
circuit. The resistors used in this network should be of carbon-
composition construction, and should be chosen from a group,
to obtain values within ten percent of those indicated. The re-
sistors should be placed in a shield can, to prevent variable
effects. An antenna-matching jig, Philco Part No. 45-1736,
which consists of a matching transformer and connecting box,
may be used in place of the resistor network.

Video I-F Alignment Jig
(Video Test Jack Adapter No. 1)

The alignment jig used at TS1 and shown in figure 2, should
be used during the i-f alignment, to apply the proper bias to
the a-g-c bus, and to provide a convenient oscilloscope connec-
tion. This adapter consists of a five-pin plug, two 10,000 ohm
resistors, and a 1500 mmf condenser for isolation of the bias
supply. To isolate the oscilloscope from the receiver circuits,
a 15,000-ohm resistor, by-passed by a 1500 mmf. condenser, is
used. A suggested method of fabricating the jig is also shown
in figure 2. This jig should not be used to observe the com-
posite video from the video detector output.
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JIGS AND ADAPTORS REQUIRED (Continued)
Sound I-F Input Alignment Jig

10K SOUND (Video Test Jack Adapter No. 2)
R e A AVAVAVAVA S ™ . . o0
CES\SSS?XSR To observe the composite video, at TS1, a jig may be made

with a five-pin plug and a 2200 ohm resistor. (See figure 3.)

Té);' \;LEU% The 2200 ohm resistor should be connected to pin 2 of the plug.
5 o A ground lead should be connected to pin 3. To observe the
—TO OSCILLOSCOPE composite video, connect the oscilloscope to the 2200 ohm
05 resistor and the ground lead. This jig is also used for injection
4 3o of the 4.5 mc. signal during s-i-f alignment.
1500
| LHF e —
-—4»—)'—'
| | " USE ONLY FOR
| B | e ke
| R I— e A - TRAP (TC301)
HUF | 2 o TO SIGNAL GEN
i e —————=C+ ‘ 5 O PART NO OR SCOPE
! 66-2228340
SCOPE
L. S e {SHORT LEAD) BtAS +
GROUND
.I: I | o TO SIGNAL GEN
- C- RIAS-14V | = oo OR SCOPE
C+ - o le—T0 GSCILLOSCOPE | e o001
SCOPE i
Il ~ ISK,1/2 WAT T |
PART NO.66-3158340 10850
( SOUND CROSSOVER
/ PART_NO. LSS
66-3108340

TO

1500 HUHF

| 10K, 1/2 WATT
PART NQ 66-3108340
MINIATURE

[*—— TUBE SHIELD

PART NO. 56-5629FA3

RN

SOLDERED _

— SHELL

PART NO. 56-1146-]
___5PIN PLUG
\ PART NO.27-4785-3

41523

SHELL

U
PART NO. 62-21500100!

BIAS — 14V -———
A

SHELL PART NO
56-1146~|

g LEAO A"

TO SIGNAL GEN
* or SCOPE

SOLDER TO SHELL

{SHORT LEAD) BIAS +

TO SIGNAL GEN
OR SCOPE

"\ PLUG PART
NO 27-4785-3

Fig. 2. Video I-F Alignment Jig
(Video Test Jack Adapter No. 1),

Fig. 3. Sound I-F Input Alignment Jig
(Video Test Jack Adapter No. 2).

TUNER BAND PASS ALIGNMENT
(See Table No. 2 on Page 6)

- 4 MAY - |
A e FREQ - FREQ ———= f
, GRS /7 PN ’ e
, , /7 \ '
i /f [
/
o ¢ t - o /
2 ' b |
o { |
}: § = | cesim \ CENTER “A TyUAL 50' ACTUAL i CtmRLD
3 CESIRED ERLOULNG ¥ / [SARY] i < i ¢
" & \ MO & CENTER
z 50L t - ¢ 10 * * 10 H:(f;ué:cv {
) . |y ‘ | |
. =]
P S 2 | I\ !
S l 2 100 | [ A 100 | | l
5
»
; 100 ——— = . s ' I el | 177mc l
« | | | cEnTER | center | '
l i FREGUENCY | FRequency
A B D __I _ | | | [
1 \
RESPONSE MuST le— CARRIERS -of te CARRIERS —of |
FALL INSILE SHADED )
(I '
CHANNEL ZARA{RY ' : :
.’:;1;{.:‘,‘1;”‘ | CRIGINA, COMPENSATED
|

Fig. 4. Television tuner response curve, Fig. 5. Television tuner response curve, showing tracking compensation.

showing bandpass limits.,
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AM GENERATOR: Connect to rcceiver antenna-input ter-

minals.

TUNER OSCILLATOR ALIGNMENT

(No matching network is required.) Use un-

modulated r-f output.

OSCILLOSCOPE:

with a 1000-ohm resistor, to the mixer grid test point.

Connect the vertical-input lead, in series

TABLE NO. 1

Connect the scope ground lead to the chassis, near the
test point.

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c
(white) lead from main chassis, and connect a 1.5 volt

bias battery, with negative terminal to white lead from
tuner, and positive terminal to chassis.

STEP AT e LA ADJUST REMARKS
1 257 mc. channel 13 VC4 for zero beat on scope. a. If regeneration occurs, inject bias;
bias may be increased up to 3
volts, if necessary at pin 1 video
test jack — TS1.

b. Preset fine tuning adjustment so
that it is in the middle of its
range.

2 251 mc channel 12 VC5 for zero beat on scope.
3 245 i channel 11 VC6 for zero beat on scope.
4 239 mic channel 10 VC7 for zero beat on scope.
5 233 mc. channel 9 V(8 for zero beat on scope.
6 227 mc. channel 8 V(Y for zero beat on scope.
7 221 mc. channel 7 VC10 for zero beat on scope.
8 64.5 mc. channel 6 VCi1 for zero beat on scope. 2nd harmonic gives 129 mc.
9 113 mc, channel 4 VCi2 for zero beat on scope.
10 101 mc, channel 2 VC13 for zero beat on scope.
S S S — S —
[TPa @ CORRECT SLOPE OF O
| TUNER POLE - WAVE FORM ON @) O
CHANNEL 7 O
- ®
© UnF
' MIXER GRID 1 POWER
TP2
- 50
’ 2 s
1 = -
{ 507 .
\/ & \ UHE
. INPUT
512 1 )
FINE [
TUNING TOP VIEW
o - (————CHANNEL 13
vi4 BAND WIDTH
vCS 13 ‘
. vee J2 TC504
i I 2) e |1cs02
IO VvCi3 CHANNEL ! @
VC7 43 SMC GAIN TCS5I18 GAIN ON LOW
CHANNELS
9
VCB vee@ TC505 TCS03
vC9 4 0
8 O CHANNEL 6 §©,’
vcio’ 2 e2vcl BAND WIDTH— — Tcsol

FRONT VIEW

SIDE VIEW

Fig. 6. Tuner Layout.
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TUNER BANDPASS ALIGNMENT
TABLE NO. 2

SWEEP (FM) GENERATOR: Connect to antenna-input circuit
through antenna-input matching network (See figure 1).

OSCILLOSCOPE: Connect the vectical-input lead, in series with
a 1000-ohm resistor, to the mixer plate test point, TP4,

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c
(white) lead from main chassis, and connect a2 1.5 volt
bias battery, with negative terminal to white lead from
tuner, and positive terminal to chassis. Disconnect tuner
link from terminal board, B-9, and connect 2 40 to 70-ohm

Connect scope ground lead to the chassis, near TP4. carbon resistor across the link.

SWEEP (FM) GENERATOR RECEIVER
STEP SWEEP DIAL MARKER DIAL TUNING ADJUST REMARKS
SETTING SETTING

1 channel 13 Set first t0 210 mc. and | channel 13 Use oscilloscope gain as high as
(213 mc. with | note position of mark- possible with respect to hum level
10-mc. sweep | er on response curve. and “bounce”. Pips fix channel li-
width.) Then set to 216 mc. mits on curve. Response curve

and note position of should be flat between limits (see
marker on response fig. 5). If not, proceed with step 2.
curve. 3 _ ) R

2 channel 13 213 mc. channel 13 | TC502 counterclockwise un- | CAUTION: Care must be taken

til single peak appears. not to unscrew core far enough to
) _ | make it drop out of the coil.

3 channel 13 213 mc. channel 13 | TC504 until peak falls on | It may be necessary to increase
213 mc. marker. sweep-generator output.

4 channel 6 Set first to 82 mc. and | channel 6 Curve should be symmetrical and
(85 mc. with | note position of mark- centered in pass band. If not, pro-
10-mc. sweep | er on response curve. ceed with step 5.
width.) Then set to 88 mc.

and note position of
marker on response
| cutve. ] B B

5 channel 6 85 mc. channel 6 | TC503 counterclockwise un- | CAUTION: Care must be taken

til single peak appears. not to unscrew core far enough to
S ] make it drop out of the coil. )

6 channel 6 85 mc. channel 6 | TC505 until peak falls on | It may be necessary to increase
85 mc. mark& - | sweep-generator outpur.

7 channel 6 85 mc. channel 6 | TC503 for maximum carve | After adjusting TC503, recheck as
height and symmetry of single | in siep 4. If necessary, reduce
peak. sweep-generator output to avoid

B - overloading. )
8 channel 6 85 mc. channel 6 | Retouch TC503 and TC505 | To retouch, only turn cores slightly.
for symmetrical response, cen-
B . _tered about 85 mc. marker. _ -
9 channel 1 {4 mc. channel 1 | Retouch T(;503 and TC505 | After this adjustment recheck chan-
(UHF) (UHF) for symmetrical response cen- | nel 6 and be sure it is within limits.
tered about 44 mc.

NOTE: On channel 7, observe the tilt and center frequency of
the response curve. The curve should be centered on the pass

(tilt in the opposite direction) of the original: for example, if
channel 7 response curve appears as in figure 6A, adjust C507
and C512 until the curve appears as in figure 7B. This adjust-
ment over-compensates to make allowance for the effect of

band and should be symmetrical. If it is not symmetrical, and
appears unbalanced, as in figure 6, adjust C507 and C512 (figure

5) to obtain a response curve which is in the mirror image channel 13 adjustments upon channel 7 response.

VIDEO i-F ALIGNMENT

AM GENERATOR: Connect to mixer test point, TP2, through
a mixer jig, and adjust the generator for approximately
30 percent modulation at 400 cycles. Adjust the output of
the generator during alignment, to keep the output at the
second detector below 4 volt, peak to peak.

SWEEP (FM) GENERATOR: After step 7, connect to antenna-
input circuit through antenna input matching network. (See
figure 1.)

OSCILLOSCOPE: Connect the vertical-input lead to the 15K
resistor of the video i-f alignment jig. Connect scope

ground lead to the ground lead of the jig. Plug jig
into TS1.

PRESET: Contrast and Brightness controls fully counterclock-
wise, and channel selector to channel 4. Adjust AGC
switch to normal position,

BIAS: Apply —14 volts of negative bias to pin 1 of video
i-f alignment jig; ground positive side of bias supply to
pin 3 of jig. (See figure 2.)

NOTE: If the i-f shield has been removed for repairs, it must
be replaced before proceeding with the alignment.
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VIDEO I-F ALIGNMENT (Continued)

TABLE NO. 3
GEN SWEEP (FM) GENERATOR
AM GENERATOR
STEP | 'DiAL SETTING SWEEP DIAL MARKER DIAL ADJUST REMARKS
SETTING SETTING
1 47.25 not used not used VC1 for minimum indication on | It is necessary to keep the generator
scope. output sufficiently high that a null in-
> d d vVC2 § . . indicati dication may be observed on the os-
41.25 not use not use or minimum indication on | 115cone: however, avoid overloading
SRORS: of the receiver by excessive signal.

3 45.4 not used not used TT for maximum indication on | Adjust the output of the AM generator,

scope. to keep the output at the second de-

4 d d T2 § . indicati tector below 4 volt, peak to peak.

454 WL T HOLpLS Or maximum indication on | (Eor convenience, the oscilloscope may
LS be calibrated for this purpose before-
5 43.0 not used not used VC3 for maximum indication on | hand.)
scope.
6 42,7 not used not used T3 for maximum indication on
scope.
7 44.4 not used not used T4 for maximum irdication on
scope.

8 not used channel 4 Run marker If necessary, retoucn T't, T2, T3, | Set Fine Tuning Cam to reference
(69 mc., with | along curve, & T4 as directed in REMARKS | point previously made in step 1 of
6-mc. sweep checking column. }'ai)le ll.l If response curve does not

width) against the all within limits shown in fig. 7, re-
curve limits CAUTION: Do not touch sett- | ouch T1 & T2 for proper level of
given in ings of VC1 and VC2. curve at video carrier frequency; ad-
fig. 7. just T4 to level top of curve and T3
for proper slope of low-frequency side
of curve. CAUTION: To retouch,
only turn the adjustments slightly, par-
ticularly T2,

AM GENERATOR: Connect “‘bhot” lead through a 2200 ohm
resistor to pin 2 of TS1, using the video i-f alignment jig.

RELATIVE RESPONSE (%}

Connect ground lead of generator to ground lead of jig.

50

100

SOUND If ALIGNMENT

(pin 11) of picture tube.

VOLTMETER: Use v.t.v.m. or 20,000 ohms-per-volt voltmeter.
Connect to sound test point.

OSCILLOSCOPE: Connect through crystal probe to cathode

ADJUST

REMARKS

A T
8ty GENERATOR
STEP DIAL
-~ SETTING
1 4.5 mc.
1
T 2 4.5 mc,
- 3 4.5 nc.
t
4 4.5 mc.
4
\, ! 5 use
station
67.25 70.25 signal
VIDEO 50 %
CARRIER CHECK POINT
FREQUENCY IN MC
Fig. 7. Over-all R-F, I-F response curve,

showing tolerance limits.

T7 for maximum in-
dication on volt-
meter.

TS primary (bottom

of TS) for maxi-
mum indication on
voltmeter.

Ts5 secondary (top
of T5) for maxi-
mum indication on
voltmeter and mini-
mum speaker out-
put.

T8 for minimum in-
dication as view on
the oscilloscope.

TS primary (bottom—
of T5) for mini-
mum AM (noise or

buzz), using speak-
er output for indi-
cation.

Remove 1st video i-f
tube, and adjust the
volume control for
moderate speaker out-
put.

The poini of maxi-
mum meter indication
for TC5 should also
be the point of mini-
mum speaker output.

Replace 1st video i-f
tube, and tune in a
station, setting fine
tuning control to ob-
tain a crisp picture,
with a small amount
of beat.
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OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the receiver adjusted for an approximate peak-
to-peak output of 3.5 volts at the video detector. The voltages given with the wave-
forms are approximate peak-to-peak values. The frequencies shown are those of the
waveforms — not the sweep rate of the oscilloscope. The waveforms were taken with
an oscilloscope having good high-frequency response. With oscilloscopes having poor
high-frequency response, the sharp peaks of the horizontal wavetorms will be more

rounded than those shown, and the peak-to-peak voltages will differ from those shown.

Fig. 8. Video Detector Quitput, Pin 2 of
TS1, 3.5 volis, 60 c.p.s.

Fig. 9. Video Detector Output, Pin 2 Fig. 10. Video Amplifier Plate, Pin 7, Fig. 11. Sync Separator Grid, Pin 7, 38
of TS1, 3.5 volts, 15,750 c.p.s. 83 volts, 60 c.p.s. volts, 60 c.p.s.

Fig. 12. Sync Separator Plate, Pin 5, 41 Fig. 13. Vertical-Oscillator Grid, Pin 2, Fig. 14. Vertical-Output Grid, Pin 6,
volts, 15,750 c.p.s. 34 volts, 60 c.p.s. 80 volts, 60 c.p.s.

AVAVAWE

Fig. 15. Vertical Output Plate, Pin 9, Fig, 16, Phase Comparer, Pin 2, 11 volis, Fig. 17. Horizontal Oscillator, 43 volts,
1100 volts, 60 c.p.s. 15,750 c.p.s. 15,750 c.p.s. test point.

Fig. 18. Horizontal-Oscillator Cathode, Fig. 19. Horizontal-Oscillator Grid, Pin Fig. 20. Horizontal-Output Grid, Pin 5,
Pins 3 and 8, 18 volts, 15,750 c.p.s. 2, 65 volts, 15,750 c.p.s. 160 volss, 15,750 c.p.s.
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{ | 1P ?( _:_:—\\-/ 2ﬁ smEu)U Vo- gl

TAPERED LINE A3SY

e —— .:.':_:j r:x—_: _1
L = — VL (43
e , &
®
!
Fig. 22. Tuner Apparaius Layout Drawing. l
TV-350

REPLACEMENT PARTS LIST
TUNER — ELECTRICAL (Continued)

TUNER — MECHANICAL

Service
Description Part No.
Tuner, T36 . - ..76-8946
Spring, detent . 56-9158
Washer, spring up . ‘W2556-5
Tube cap .. ...54-9242
Sleeve cap .. 28-9990
WASHOT . i it i s 56-9351
‘E'* washer (2 used)
Hairpin

Bull detent
gnng, shaft
Shaft ussembly

R.F. wiring assembly
Grid wiring assembly
Oscillator wiring assembly
Auxiliary antenna assembly
Antenna wiring assembly .
Drive pulley and fice tunmg shaft
Bearing -

Spring -
Rotor and fine tuning shaft .
Socket, 9 pin miniature (2 used)
Connector, UHF input

Connector, UHF power . b 7-6273-11
Studs W2235-7PA9
Tube shield (Z used) ...... .. 56-5629-5
TUNER — ELECTRICAL
Reference Service
Symbol Description Part No.
Rl 100K mixer grid ..o . 66-4108340
R2 10 oscillator dxsublmg : .66-0108340
R3 22K oscillator grid leak ... o .66-3228340
R4 12X oscillator plate feed .66-3124340
RS 10 parasitic suppression . ....66-0108340
R6 8200 mixer screen . .. .. ... .. e 66-2828340
R7 470K RF grid section 1I ... . ... 66-4478240
R8s 22K AGC decoupling . . B otem gotm  cnemrr 66-3228340
RS 470K RF grid section II ....66-4478240
Rl0 8200 mixer decoupling ... . . 66-2825340
R19 470K discharge resistor 66-4478340
Cl 220 mmf. osc. heater by-pass 62-122001001
Cc2 150 mmf. RF grid by-pass ..62-115001011
C3 150 mmf. RF grid by-pass 62-115001011
C4 220 mmf. RF heater by-pass 62-122001001
C5 2.7 mmf{, oscillator grid tank .. 30-1224-125
C6 2.2 mmf. injection coupling 30-1221-6
C8 .68 mm{. mixer grid coupling . .. 30-1224-126
C9 2.7 mmi. oscillator grid blocking 30-1224-102
clo 7.5 mmf. I.F primary i, 30-1224-37
Cl1 33 mmf{. RF grid coupling 62-033009001

Reference
Symbol

Service

Description Part No.

680 mmf. mixer screen ... .62-168001011
630 mmf. interstage coupling ... ..62-168001011
.01 mi. I.F by-pass 30-1238-2

20 mmf. FM trap . 62-020309011
0.5 to 3.0 mmf. mixer gnd ...31-6520-3

05 to 3.0 mmf. RF plate . 31-6520-3
Choke, RF heater ... 32-4550-1
Plate-cathode coil, tuner ‘6BZ7 . .312-5124-7
Choke, oscillator heater .32-4550-11
Coil, F primary .. R . 32-4359-16
Capacitor, feed thru, decoupling . .30-1245-6

REPLACEMENT PARTS LIST — (Chassis Mechanical)

Reference
Symbol

Service
Description Part No.
Socket (2 used) ...

76-6115-1
Socket (2 used)
Socket
Socket (3 used)

Socket (4 used) ...
Socket (2 used)
Connector (test)
Connector (mterlock)
Fuse holder ...
Clip. pilot lamp .
Socket, h:-voltage S
Shield, corona ...
Anode lead .
Socket, yoke

Pulley assembly, dnvmg 76-9037
Shaft, dial . .. . 28-10011
Dial and film ussemhly 76-9048
Spring, dial cord B 28-10029

REPLACEMENT PARTS LIST — (Chussus Electrical)

Reference
Symbol

oT

vOoT

FC

Service

Description Part No.
Transformer, audio output .32-8656
Transformer, vertical output 32-8658
Filter choke .32-8655
Transformer, power 32-8657
Coil damper circuit .. 32-4112-50
Coil 47.25 mc . ... 32-4597-11
Coil 39.75 mc ... 32-4597-11
Coil 1st VIF grid .. 32-4597-3
Coil, heater S 32-4112-49
Choke, detector .. ... 32-4422-27
Coil, detector .. 32-4112-52
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Reference
Symbel

VHF TUNING

REPLACEMENT PARTS LIST — TV-350 (Continued)

Service
Description Part No.
Coil, 2nd detector peak 32-4467-22
Coil, video shunt peak 32-4480-4
Coil, CRT grid 32-4480-9
Coil, horizontal ringing 32-4557-3
Coil, lst VIF plate 32-4486-41
Coil, 2nd VIF plate .. 32-4486-42
Coil, 3rd VIF plate ..32-4486-43
Coil, detector peak .. . ... . ... ... .32-4480-8
Coil, 1st sound I-F grid 32-4463-10
Coil, 4.5 mc trap ... 32-4463-2
Transformer, discriminator 32-4450-6A
Cable, CRT socket . 41-4147-1
Cable, pilot light 27-6233-4
Width control . 33-5574
Horizontal hold aux. control .33-5565-17
Vertical linearity control 33-5572-1
Height linearity control 33-5572-1
Horizontal hold control 33-5572-8
Vertical hold control .. 33-5572-14
Brightness control 33-5572-9
Off-on, volume 33-5573
Switch, fringe 42-2035
Horizontal out. screen; IF b+ vid. plate
load (3 used) S 33-1335-95
Boost 33-1335-119
Audio output grid resistor (470K) 66-4478340
Horizontal oscillator plate (10K) 66-3108340
Horizontal oscillator grid (39K) 66-3395340
Vertical output grid divider (820K) 66-4828340
C— filter resistor (1 megq.) 66-5108340
Audio output cathode (820 ohms! 66-1824340
Ist audio plate (220K) 66-4228340
Horizontal oscillator plate (47K) . . 66-3478340
Horizontal oscillator cathode (1200K) 66-2128340
Vertical output grid divider (120K) 66-4128340
Horizontal output grid (1 megq.) 66-4108340
Line to chassis (100K) ... ....£6-4105340
Tuner B+ . .66-3158340
Horizontal oscillator decoupling (4700 ohms). 66-2478340
Horizontal oscillator plate 66-3158340
Vertical oscillator plate (1 megq.) 66-5108340
Phase comp. (1 megq.} .. ... 66-5108340
Phase comp. (1 meq.) ... ....66-5108340
Phase comp. out. (220K) ... ... 66-4228340
Phase comp. filter (4.7 meq.) ..66-5478340
Vertical sync divider (27K) ..66-3278340
Vertical oscillator cathode (680 ohms) 66-1688240
Boost (39K) " ... 66-3395340
Vertical output grid (1 megq.) ...66-5108340
Vertical oscillator grid (1.8 megq.) . 66-5188340
Vertical oscillator plate (150K) ..66-4158340
Vertical Int. (8200 ohms) ....66-2828340
Vertical peak (8200 ohms) 66-2828340
Vertical oscillator grid (1 meq.) ... .. ... .. 66-5108340
CRT grid (470K) . 66-4478340
SS plate divider (8200 ohms) ....56-2828340
Vertical Int. (8200 ohms) ..66-2028340
Ist audio grid (10 meg.) . . .66-6108240
Disc. output (33K) 66-3338340
AGC (1000 ohms) ST .66-2108340
2nd video IF AGC (1000 ohms) .66-2108340
2nd video IF cathode (63 ohms) 66-0689340
3rd video IF cathode (220 ohms) 66-1228340
Discriminator (270K) 66-1278340
Discriminator {47 ohms) 66-0478340
Ist video IF grid (12K) 66-3128340
1st video IF cathode 66-0478340
2nd video IF ?rid {12K} . 66-3128340
Ist video IF plate (220 ohms) 66-1228340
2nd video IF plate (220 ohms) 66-1228340
3rd video IF plate (220 ohms) 66-1228340
Discriminator Filter {22K) 66-3228340
2nd IF plate (12K) ... 56-3125340
B |- decoup. (220 ohms) 66-1228340
Detector damper (6800 ohms) 66-2688340
Fringe switch (470X} 66-4478340
Sound IF cathode (330K) 66-1338340
SS grid (27K) 66-3278340
Detector load (3900 ohms) 66-2398340
Sound IF dr%) (8200 ohms) ... 66-2828340
SS grid (150K) 66-4158340
SS grid (390X) 66-4398340
SS qrid (¢20K) 66-4688340
AGC (1 meq.) 66-5108340
AGC (1 meq.) 66-5108340
SS screen (3200 ohms) . 66-2828340
SS grid (R80K} : 66-4688340
35 plate {22CK) .66-4228340

Tuner AGC (1000 ohms) 66-2103340

Reference Service
Symbel Description Part No.
R68 SS screen (12K) 66-3125340
R70 Video cathode (22 ohms) . 66-0228340
R71 Video grid (1 megq.) R ... 66-5108340
R72 Video plate divider (39K) ... 66-3398340
R73 Video plate divider (47K) 66-3478340
R74 Video screen 2W (33K) ... ... 66-3335340
R75 AGC tuner delay (10 megq.) .. 66-6108240
R76 Fringe switch (10 meq.) .. ... ....66-6108340
R77 Fringe switch (510K) .66-4518240
R79 Fringe switch (220K) ... .o o) 66-4228340
R81 CRT cathode (220K) . 66-4228340
R82 CRT cathode (150K) ..o ...66-4158340
R83 CRT grid (5600) ... ...66-2568340
R84 Bass compression (10K) .. 66-3108340
R8S Cont, divider (2200 ohms) ....56-2228340
R86 1B3 heater (4.7 ohms) . ...66-9478340
Horizontal feed (47K) ..66-3474340
Cl Audio plate (.022) . 30-4650-60
c2 Audio grid (.01) ... 30-1238-2
c3 Horizontal charge (390 mmf.) 60-10395437
c5 Horizontal charge (330 mmf.) 60-10395437
ce Horizontal mv, {82 mmf.) 60-00825437
C7 C— filter (.47) T 30-4671-68
Cs Line by-pass (.01) 30-4650-58
cs Line by-pass (.01) . ... ... 30-4650-58
Clo Qutput grid (.1 mf.) 30-4650-47
Cl1 Horizontal ringing (2200 mmf.) 60-20225434
Cl2 Sync coupling (68 mmf.) 62-068403011
c13 Phase compensation (120 mmf.) 60-10125237
Cl4 Horizontal feed (1000 mms.) 62-02209001
C1s Horizontal output grid (.005) .30-1238-1
Cl6 Horizontal boost (.047) . . 30-4650-45
C17 Horizontal screen (.01) 30-1238-2
Cls Vertical output grid (.1 mf.) 30-4650-47
Ccls Vertical oscillator cathode (.033) 30-4650-44
C20 Vertical oscillator grid (.0033) ... 30-4650-55
c21 AFC filter (.00]1 mmf.) 62-210001011
C22 Retrace suppression (.047) ... 30-4650-45
Cc23 Retrace suppression (.022) 30-4650-43
C25 Vertical charge (.01) 30-4650-41
C26 Vertical integrator (.022) 30-4650-43
c27 Vertical integrator (.022) 30-4650-43
Cc28 Horizontal feed (.0047) 30-4650-56
C29 Vertical output grid (.047) 30-4650-45
[ox1i} Vertical integrator (.0047) .30-4650-56
cal 1st audio grid (.01) 30-1238-2
Cc32 Discriminator (330 mmf.) . 62-133001001
[oxk] lst video grid (1500 mmf.) .30-1238-15
Ci4 2nd video grid (1500 mmf{.) 30-1238-15
(o1} 2nd video IF cathode (33 mmf.) 62-033009001
[ox ] 3rd video IF cathode (1500 mmf.) ....30-1238-15
C37 Discriminator (2 used) (3.3 mmf.) 31-1221-8
C3a8 1st video IF screen (680 mmf.) 30-1238-7
C39 2nd video IF screen (680 mmf.) 30-1238-7
C40 3rd video IF screen (680 mmi.) v 30-1238-7
C41 Detector by-pass (5.0 mmf.) ... .30-1224-28
C42 Audio coupling {.1 mf.) S 30-4650-47
C43 Discriminator filter (1500 mmf.) .. . .. 30-1224-28
C44 Discriminator (150 mmf.) = . 62-115001001
C45 B+ decoupling (1500 mmf.) r.30-1238-15
C46 Sound IF cathode (.005) . ... 30-1238-1
Ca7 Sound IF screen (.0022) .. 30-4650-54
C4s SS grid (.047) ... 30-4650-45
C49 Sound takeoff (18 mmf.) .62-018300001
Cso AGC (1 mi) o 30-4650-47
csl AGC (.01) ..o wr.. 30-4650-41
Cs2 AFC output (.001) .. 30-4650-53
Cs3 SS screen (.1 mf.) ...30-4650-47
C54 SS grid (.022) ...30-4650-43
CS5 Video grid (.047) L .30-4650-45
Cs6 Sound IF grid (3.3 mmf.) .31-1221-9
C57 Video screen (680 mmf.) .30-1238-7
C58 SS grid (330 mmf.)
C59 Video cathode (.01)
<60 4.5 trap (68 mmf.) .
(o)} AGC (.047) .. . ... 30-4650-45
C62 Bass comp. (.047) . .. .. 30-4650-45
Ce4 Contrast control (39 mmf.) 62-039409011
SS plate (39 mmf.) B
VCl Video IF S
vC2 Video IF .. ...
Vel Video IF . . . .31-6520-9
E2 Electrolytic capacitor (sound discriminator) . 45-3035-4
E3 Electrolytic capacitor (input) 30-2568-62
El Electrolytic capacitor (4 section) 30-2584-1
XTL Crystal (1N64) (detector) .. 34-8022
PL Pilot lamp — e e . 3463-4
Fl Fuse (.7 amp.) .. . AD-2246-15
H.T. Trensformer, horizontal output 32-8653

SPECIFICATIONS — TV-354

Twelve channel, 13-position incre-
mental tuner, covering VHF Tele-
vision channels 2 through 13; plus
UHF position, and fine tuning of
local oscillator.

UHF TUNING

(if provided)
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Continuous tuning, covering UHF
television channels 14 through 83,

INTERMEDIATE FREQUENCIES
Video Carrier............. 45.75 mc.
Sound (intercarrier). ......4.5 mc.

TRANSMISSION LINE. .. 300-ohm, twin-wire lead
OPERATING VOLTAGE 110 to 120 volts, 60 cycles, a.c.

POWER CONSUMPTION without UHF, 240 w,
with UHF, 245 w.



PHILCO TELEVISION SERVICE MANUAL

TV-350 & TV-354 CHASSIS

CIRCUIT DESCRIPTION OF TV-354

The TV-354 is the same as the TV-350 with the following
exceptions. The vertical output tube has been changed from a
654 to a 6CM6. The horizontal output tube from a 6BQG6 to a
6CD6. The damper tube in the TV-350 is a 6AX4, while the

damper tube in the TV-354 is a GAU4GT. The power supply in
the TV-354 contains two SU4G rectifiers. These changes have
been made in the TV-354 to accommodate the larger picture
tube.

TUBE COMPLEMENT — TV-354

6V6GT/G
12AU7A ..
6CD6G
GALS.
GAU4GT. ..
6CM6

audio output
horizontal oscillator
horizontal output
phase comparer
horizoatal damper
vertical output

12AU7 vertical oscillator
GATG. 1st audio and A.G.C. delay
GALS. ratio detector
6DEG 1st video LF.
6DEG 2nd video L.F.
6CBG. 3rd video L.F.
GAUG. sound LF.
6CS6 sync separator
12BY7 e video amplifier
1B3GT . ... ... high voltage rectifier
sU4G low voltage rectifier
sU4G low voltage rectifier
24VP4A . picture tube

S20 . 6BZ7 S R.F. amplifier

S21 CX8 i .. Osc.-mixer

TV-354
REPLACEMENT PARTS LIST

TUNER — MECHANICAL

Service Reference Service

Description Part No. Symbol Description Part No.
tuner assembly (T36) .. s e 76-8946 vC2 .05 to 3.0 mixer-grid ... 31-6520-3
Spring, detent, tuner .56-9158 vC3 .05 to 3.0 RF plate . . ... ...31-6520-3
Washer, spring grip, tuner ... W2556-5 X1 RF heater . . 32-4550-1
Tube cap., tuner 54-9242 X2 plate-cathode (6BZ7) .312-5124-7
Sleeve cap., tuner ... 28 9990 X3 oscillator heater . .32-4550-11
Washer, tuner 6-9351 X4 UHF channel, gnd. side 32-4550-11
“E" washer, tuner (2 used) lWGDSGDFES XS UHEF channel .312-5133-3
Hairpin, tuner .56-9858 X6 FM trap 32-4550-3
Ball, detent, tuner ... ... L1l AGC decouplmg ...... . 30-1245-8
ring, shaft, tuner (2 used) shield, tube tuner (2 used) .56-5629-5
gaﬂ assembly, tuner stud, trimount, tuner (5 used) W2235-7FAS
wiring assembly, tuner connector, tuner 27-6273-11
Gnd wiring assembly, tuner . S TT IF primary .32-4359-16
Oscillating wiring_assembly, tuner ... T28 antenna coils ... 32-4432-3
Aux. antenna wiring assembly, tuner T29 antenna coils .32-4432-3
Antenna wiring assembly, tuner CcX1 IF trap .32-4552-1
Drive pulley and fine lumng shaft assembly, tuner antenna coil assy R .76-8957

Bearing, BUMeT ... ———————
Spring, tuner
Rotor and fine tuning shaft assembly, tuner

Socket, tube, tuner (2 used)

Connector, UHF input, tuner 57-0590-2
TUNER - ELECTRICAL
Reference Service
Symbol Description Part No.
R 100K mixer grid .. .-..56-4108540
R2 10 oscillator duablmg .66-0108340
R3 22K oscillator grid leak 66-3228340
R4 12K oscillator plate feed 66-3124340
RS 10 parasitic suppression 66-0108340
R6 8200 mixer screen ... .66-2828340
R7 470K RF grid section 11 66-4478240
R8 22K AGC decoup. . - ....66-3228340
R9 470K RF grid section nmo ...66-4478240
Rl10 8200 mixer decoupling . ...66-2825340
R19 470K discharge ... .66-4478540
Cl 220 R.F. capacitor .. . .62 122001001
C2 150 R.F. grid bypass capacitor .. 62-115001001
C3 150 R.F. grid bypass capacitor ...62-115001001
C4 220 oscillator heater capacitor ... ...62-122001001
Cs 2.7 oscillator grid tank .. 30-1224-125
Cs 2.2 injection coupling ..
[of] 0.56 interstage couplmq .
C9 12 oscillator grid block cc(pcxcuor .
Clo 7.5 IF primary .
Cl1 33 mmi. R.F. grid coupling
Cl2 680 mixer screen .62-168001011
C19 22 FM trap 62-020308011

..30-1224-126
30-1238-2

27 mixer grid
.01 IF bypass capacitor

REPLACEMENT PARTS LIST — (Mechanical)

Reference Service
Symbol Description Part No.
12AU7A socket assembly .76-6115-1
6CM6 socket assembly 76-6115-2

6CD6, 6V6G sockel .27-6174

6AU4 socket .27-6174-8
6AL5 socket .27-6203-12
6AT6 socket .27-6203-12
6CS6 socket .27-6203-12
6AUG socket ... 27-6203
6CB6 socket ...27-6203-14
6AL5 socket 27-6203-14
6DE6 socket (2 used) 27-6203-14
12AU7 socket ... .27-6203-16
12BY7 socket 27-6203-16
1s-1 test connector .. 27-6273-8
LC interlock connector .27-6240-3
oT audio output transformer .. 32-8684
v vertical output transformer 32-8667
F.C. choke, filter .. 32-8654
Bl fuse holder Se— . .76-4519-2
CL-11 clip, pilot lamp .. ... PR ) 56-3545-5
fuse 3 AD2246-15
lrcmsiormer, horizental output . . . J2-8666
socket, hi-volt . 27-6290-3
shield, coronua .....56-9684
cmode, lead . . . .AD2631
socket, yoke ...27-6274-11
82mmf. capacitor, horizontal yoke bal. .30-1246-4
12K resistor, horizontal yoke bal .66-3128340
pulley assy., driving 76-9037
grommet (2 used) ...27-4099-3

shait, dial ... . 28-10011
spring, dial cord . ..28-10029
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PHILCO TELEVISION SERVICE MANUAL

TV-350 & TV-354 CHASSIS

REPLACEMENT PARTS LIST — TV-354 (Continued)

Service

Part No.
......56-4478340
...66-3568340
..66-1334340

66-5108340
66-1274340
66-4228340
66-3478340
66-2128340
66-5108340
66-3274340
66-4105340
66-3155340
66-2478340
66-3158340
66-5108340
66-5108340
66-4228340
66-5478340
66-5478340

Reference
Symbot Description
Rl audio output grid (470K) .
R3 horizontal oscillator grid (5 K)
R4 resistor, vertical output cathode (330)
RS C filter (1 meq.) .
Ré6 audio output cathode (270 o]
R? 1st audio plate (220K) . ..
R8 horizontal oscillator plate
RS horizontal oscillator cathode (120
R11 horizontal output grid (1 meg.)
R12 vertical damp.
R12A line to chassis (100K)
R13 resistor, tuner B plus ) .
R4 horizontal oscxllutor decouphnq
R1S horizontal oscillator plate (15K)
R17 phase comparer (1 meq.) .
Rl8 phase comparer (1 meq.
Rl9 phase comparer output (220
R20 phase comparer filter (4.7 meg.
R21 bias divider (4.7 megqg.)
R23 vertical oscillator cathode (680)
R24 boost divider (47K)
R24A horizontal feed (47K)
R24B bias divider (180K) ..
R26 vertical oscillator plcte (1 megq.)
R27 vertical oscillator grid (1.8 megq.)
R28 vertical oscillator plate (180K) .
R29 vertical integrator (8200) ..
R30 vertical output grid (3.3 mag.)
R31 vertical oscillator grid (l megq.)
R31A boost divider (100K) ...
R32 CRT grid (470K) ..
R34 vertical mteqm(or (8200)
R35 1st audio grid (10 meq.) ...
R36 dxscnmmcxtor output (33!()
R37 AGC (1000) ... ...
R38 2nd VIF AGC (1000) .
Rag 2nd VIF cathode (68)
R40 3rd VIF cathode (220)
R41 discriminator (270)
R42 discriminator (47)
R43 1st VIF grid (12K)
R44 1st VIF cathode (47)
R45 2nd VIF grid (12K)
R46 1st VIF plate (220)
R47 2nd VIF plate (220) . .
R47A 2nd video IF screen (220)
R4S 3rd VIF plate (220) ..
R4S discriminator filter (22K)
RSO 2nd IF plate (12K) ...
R51 B plus decoupling (220) .
R52 detector damping (6800;
RS4 SIF cathode (330)
R5S SS grid (27K) -
R56 detector load (3900 ohms)
R57 SIF drop (15K)
RS8 fringe switch (4701()
RS9 SS grid
R60 SS grid (680K)
R61 AGC tuner delay (1 meq)
R62 AGC (1 megq.)
R63 SS screen (8200)
Re64 SS grid (680K) .
R65 SS plate (220K)
R67 tuner AGC (1000)
R68 SS screen (12K)
RE9 SS grid (130K)
R70 video cathode (22)
R71 video grid {1 megq.)
R72 video plate divider (39K) ..
R73 video plate divider (47K) .
R74 video screen (33K)
R75 AGC tuner delay (10 meq.) .
R76 fringe switch (10 meq.)
R77 fringe switch (510K)
R78 fringe switch (5GK)
R79 fringe switch (220K)
R8O fringe switch (180K) ..
R81 brightness comp. (8200)
R81A brightness comp. (22K)
R82 CRT cathode (150K}
R83 CRT cathode (5600)
R64 bass comp. (10K)
R85 cont. div. (2200) .
1B3 heater (1.0 ohms)
Cl audio plate (.022) .
c2 audio coupling (.005)
Cc3 vertical damp. (.047)
o2} AFC filter (.01) .
C5 horizontal m.v (390)
Cé horizontal m.v.
Cc7 C filter (.47) ..
[of] line bypass (.01)
[of’] line bypass (.01)
clo horizontal charge (390)
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66-1688240
..86-3475340
...66-3474340

66-4188340
66-5108340
66-5188340
68-4184340
66-2828340
66-5338340

-66-5108340
....66-4104340
.66-4478340

66-2828340

-..66-6108340

66-3338340

......56-2108340
....66-2108340
.66-0688340
66-1228340
...66-1278340
...66-0478340

66-3128340

...68-0478340

.66-3128340
...66-1228340
66-1228340
..66-1228340

66-1228340

~.66-3228340
-66-3125340
. 66-1228340

66-2688340

...66-1338340
.. 66-3278340
66-2398340

66-3158340
66-4478340
166-4398340
66-4688340
66-5108240
66-5108340
66-2828340
66-4688340
66-4228340
66-2108340
66-3125340

..66-4158340
...66-0228340
.66-5108340
... 66-3398340

66-3478340
66-3335340
66-6108240
66-6108340
66-4518240
66-3568340
66-4228340

.. 66-4138340

66-2828340
66-3228340
66-4158340
66-2568340
66-3108340
66-2228340
66-9108340
.30-4650-60
30-1238-1
30-4650-45
30-1238-2

wn.60-10395437
...60-00825437
..30-4671-68

30-4650-58
30-4650-58

60-10395417

Reference
Symbol

Description

horizontal ringing (2200)
sync coupling (68)

Service

Part No.
... 60-20225434
..62-068409011
60-01025237

phase comp. (120 mml)
horizontal feed (1000 mfi.) .

horizontal output grid (.005)

AFC output (.001) ..
horizontal feed (0047)
video bias filter (.01) .

130-4650-61

horizontal boost (033)

30-4650-47

vertical chur?e (.1)
vertical oscil

retrace suppression (.047)
retrace suppression (.022)
vertical integrator (.022)

vertical integrator (.022) .

vertical output grid (.22)
vertical integrator (.0047)
1st audio grid (.01) ...
discriminator

1st VIF grid (1500 mml) -

2nd VIF grid (1500 mmf.)
2nd VIF cathode (33)

tox qnd (.0022)

.30-4650-54
30-4650-45
30-4650-43
30-4650-43
.30-4650-43
30-4650-49

3rd VIF cathode (1soo'£nmx)

discriminator (3.3

1st VIF screen (GBO mml)
2nd VIF screen (680 mmi.)
2nd VIF screen (680 mmf.) .
3rd VIF screen (680 mmf.) ...
detector bypass (5.0 mmi{.) .. S
discriminator filter (1500 mmf.) ...

discriminator (150)

B plus decouplmg); (1500 mmf)

SIF cathode (.005

SIF screen (.0022)

SS grid (.047)

sound takeoff (18 mmt)
AGC (.1)

AGC (.15) .

AGC (.047)

SS screen (.1)

SS grid (.022)
video ?nd (.047)
sound IF grid (3.3)

video screen (680 mmf)

SS grid .. ...
vxdeo cathode (Ul)
4.5 trap (68)

brightness compg?sutor (Ol)

bass comp. (.03
CRT cathode (.1)
contrast cont. (390) .. ...

control, horizontal hold aux. ..

control, vertical lin.
control, height

control, honzontul hold
control, vertical hold
control, brightness
control, off-on volume .
control, width

switch, fringe

coil, horizontal ringing
coil, 1st VIF plate

coil, 2nd VIF plate
coil, 2rd VIF plate
transformer, discriminator
coil, 1st SIF grid

coil, 4.5 trap

coil, damper

47.25 trap

41.25 trap

coil, 1st VIF grid

1st video LF.

choke, detector
discriminator

coil, detector

coil, 2nd detector peak
coil, Video shunt peak ..
coil, CRT cathode

res., horizontal output screen

IF B plus

video plate load
VIF (0.5 to 5.0)

VIF (0.5 to 5.0)

VIF (0.5 to 5.0)
capacitor, 134" cam
capacitor, 1 cam

sound discriminator (2 mf.) .

input

crystal 1N64
transformer, power
cable, CRT socket
cable, pilot lamp
pilot lamp

2-168001011
62-168001011
62-168001011
62-168001011
.30-1224-28
.30-1238-15
..... 62-115001001
.30 1238-15
..30-1238-1
.....30-4650-54
. 30-4650-45
...62-018300001
.30-4750-47
30-4650-48
30-4650-45
.30-4650-47
....30-4650-43
.....30-4650-45
o 30-1221-9
.62-168001011
62133001001
.. ...30-4650-41
.62-068409011
..30-1238-2
0-4650-44
30-4650-47
039409011
33-5565-17
.33-5572-13
..33-5572-1

. 33-5572-8
33-5572-14
33-5572-9
.33-5573
33-5546-56
42-2035
32-4557-3
32-4486-41
32-4486-42
.32-4486-43
.32-4450-6A
.32-4463-10

e 32-4463-2
...32-4112-50
32-4597-11
32-4597-11
32-4597-3
32-4112-49

. 32-4422-27
.32-4112.49
-32-4112-52

. 32-4467-22

— 32-4480-4
32-4480-9
.33-1335-125
33-1335-95
33-1335-95
-31-6520-9
.31-6520-9
.31-6520-9
.30-2584-42
.30-2584-43
.45-3035-4

i 30-2568-62
..... o ...34-8022
32-8661

i 41-4147-1

..... ... 27-623%-4

34634
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Fig. 29. Schematic diagram — TV-354 chassis.

Page Seventeen Page Eighteen




Factory-Supervised

Fig. 28. Wiring Diagram, bottom view — TV-354 chassis.
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TELEVISION SERVICE MANUAL

CIRCUIT DESCRIPTION

The Philco 1953, Code 123 television receivers make
use of a dual chassis arrangement, one chassis contain-
ing the r-f, i-f, video, and sync circuits, and the other
chassis 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
G6BZ7 or a 6BQ7 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
amplifier system employing three 6CB6 tubes, V3, V4,
and V5. A type ING4 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 resistor
(R309). A blanking pulse, taken from the vertical-
output stage, is applied across R309, for suppression
of the vertical retrace.

Sound i-f (intercarrier) is obtained by utilizing the
beat frequency produced when the 26.6-mc. video car-
rier and the 22.1-mc. sound carrier are mixed in the
video detector. The 4.5-mc. beat frequency is the dif-
ference between 26.6-mc. and 22.1-mc., and contains
the FM sound signal. This 4.5-mc. signal contains 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 receiver. There
is sound output only when both the video and sound
carriers are present.

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 i-f (inter-
carrier), which is taken from the plate circuit of the
video amplifier, is passed through a 4.5-mc. sound i-f
stage using a 6AUG tube, V7, and then applied to the
FM detector, which utilizes two diode sections of a
6T8 tube, V8. The triode section of the 6T8 is used
as the first audio amplifier. The power amplifier uses a
GLGGA 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, VI0A, which operates as a sync
amplifier. The output of this stage is composite video
with positive-going sync, and is applied to grid 3
(pin 7) of the 6BEG 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 cutoff
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, composite video signal is taken from
the video detector and applied to grid 1 (pin 1) of
the 6BEG tube. This grid is returned to B plus, and
the bias is maintained close to zero, because of a small
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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 so chosen that grid 1 cuts off
plate current whenever the signal goes more negative
than the sync pulses. A series grid-limiting resistor
(R614) is also. incorporated, to prevent the video com-
ponents 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 the
tips of the sync pulses, grid 3 (pin 7) of the 6BE6
tube, draws current, which flows downward through
the network consisting of R609, R610, R611, R211,
and L214, causing condensers C604, C602, and C603 to
assume negative charges proportionate to the amount
of peak signal applied to grid 3. The tuner a-g-c volt-
age is delayed by means of a resistor divider network,
which applies a small positive 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 volitage from driving the tuner a-g-c voltage
positive on weak signals, a diode clamp (part of V8B)
is connected across CG602.

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; positive sync
pulses appear in the plate circuit, and negative sync
pulses are taken from the cathode. Both positive and
negative sync pulses are fed through the inter-chassis
cable into the deflection chassis.

Proper triggering of the vertical oscillator requires
positive synchronizing pulses. The vertical sync signal
is separated from the horizontal sync signal by the
integrator circuit, and is fed to the grid of the vertical
blocking oscillator tube, which uses one half of a 12BH7,
V12. The output of the vertical blocking oscillator is
amplified by the other half of the 12BH7 tube, which
is employed as the vertical-output amplifier. The out-
put of the amplifier 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 6ALS5 tube, V13. Positive sync pulses are applied
to the plate of V13A, and negative sync pulses are
applied to the cathode of V13B. A saw-tooth voltage is
fed to the plate of V13B and to the cathode of V13A,
for comparison of the sync and horizontal sweep volt-
ages. 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 posi-
tive or a negative voliage is developed, depending upon
whether the oscillator frequency is lower or higher
than the sync-pulse frequency. The grid circuit of the
horizontal oscillator, a 12AU7 tube, V14, operating as
a 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 hori-
zontal oscillator is controlled over the lock-in range
of the circuit. The horizontal hold control (R811)
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 hori-
zontal-autput amplifier, which makes use of a 6BQ6
tube, V15. This amplifier feeds the deflection coils
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through the horizontal-output transformer. A 6AX4GT
tube, V16, is used as the horizontal damper.

The second-anode voltage for the picture tube is
supplied by one 1B3GT high-voltage rectifier tube,
V17. The B plus voltage for the receiver is supplied
by two selenium rectifiers, CR100 and CR101, in a full-
wave voltage-doubler circuit, operating directly from
the power line. Bias voltage is obtained from across
the filter choke, which is in series with the negative
side of the B plus supply. When a p-m speaker is used,
the filter choke is mounted on the speaker; with an
e-m speaker, the field coil is used as the filter choke.
The B plus boost voltage, derived from the horizontal-
damper circuit, supplies higher B plus voltage to the
vertical amplifier, the vertical oscillator, and the first
anode of the picture tube. Filament voltage for all the
tubes except the high-voltage rectifier is supplied by a
step-down transformer. Filament voltage for the high-
voltage rectifier is supplied by a winding on the hori-
zontal-output transformer,

IMPORTANT
A-C LINE ISOLATION

CAUTION: One side of the a-c line is connected
to the chassis through C101 and L100. The other
side of the a-c line is connected to the chassis
through R100, CR100, and Cl03, in series.
Grounding 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 desirable that an a-c line isolation
transformer 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 equipment or receiver, or both.

SPECIFICATIONS

CHANNEL TUNING .. Twelve-channel, 12-
position incremental tuner; fine tuning of local
oscillator

FREQUENCY RANGE
through 13

INTERMEDIATE FREQUENCIES
Video Carrier ... .. o

... .Television Channels 2

. 26.6 mc.
4.5 mc.

Sound . . o
.. .300-ohm, twin-wire lead

TRANSMISSION LINE.

OPERATING VOLTAGE,
110 to 120 volts, 60 cycles, a.c.

POWER CONSUMPTION .. 190 watts
TUBE COMPLEMENT
RF-84 CHASSIS
REFERENCE| - ]
SYMBOL TUBE TYPE FUNCTION
Vi GBZ7 miniature | R-F Amplifier i
V2 12AZ7 miniature | Oscillator, Mixer
V3,V4,V5 |6CBG miniature | Video I-F Amplifiers
V6 12BY7 miniature | Video-Output Amplifier
V7 GAUG miniature | Sound I-F Amplifier
\%:} I6T8 miniature Ratio Detector, First Audio,

and Tuner A-G-C Clamp

V9 IGL6G A octal Audio Output
V1o 6U8 miniature Sync Amplifier, Sync
Inverter
Vil GBEG miniature | Sync Separator, A.G.C.
\At:} 17YP4, 20DP4A,
or 21EP4A Picture Tube

L 1

H-4 DEFLECTION CHASSIS

I - -
REFERENCE |
SYMBOL TUBE TYPE FUNCTION
V12 12BH7 miniature| Vertical Oscillator, Vertical
Amplifier
V13 GALS miniature | Horizontal Phase Comparer
Vi4 |12AU7 miniature| Horizontal Oscillator
V15 6BQ6GT Horizontal Amplifier
V16 6AX4GT Horizontal Damper
V17 I1B3GT High-Voltage Rectifier

B SUPPLY FUSE REPLACEMENT

The B supply protective fuse, F100, is wired into
the low-voltage section, and is in series with the
selenium rectifiers. For replacement, use a 1.6-ampere
delayed-action-type fuse, Philco Part No. 45-2656-23.

CAUTION: Discharge the circuit before
replacing the fuse.

HORIZONTAL-OSCILLATOR
ADJUSTMENT

To adjust the horizontal oscillator, 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 until
the blanking becomes visible. This will appear as a
dark, vertical bar on each side of the picture,

3. Connect a .l1-uf. condenser from pin 9 of the
chassis-connecting power socket, J101, to ground. (The
plate side of the horizontal ringing coil, L800, is con-
nected to pin 9 of J101.)

4. Set the HORIZONTAL HOLD control to 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 chassis-
connecting socket.

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 rotation. If the picture
does not fall out of sync on both sides, readjust the
HORIZ HOLD CENTERING control.

9. Rotate the HORIZONTAL HOLD control
through its range, and observe the number of diagonal
blanking bars that appear just before the picture 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 present,
a slight adjustment of L214 may improve the picture
quality on that station; however, this adjustment may
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sacrifice the quality on other channels. If L214 is re-
placed in servicing, adjustment will be required.
Before adjusting L214, check the tuner alignment
and i-f alignment. (Never adjust L214 until the align-
ment of the receiver is correct.) Then tune in a sta-
tion 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.
The above procedure for adjustment of TC206 ap-
plies to a particular statcion exhibiting smear or over-
shoot. After TC206 is adjusted, reception on all the
other stations should be checked, to make certain that
the adjustment has not impaired the picture quality.

TELEVISION ALIGNMENT

Generadl

The alignment consists of tuning each i-f coil to a
given frequency, using an AM signal, then feeding
in a sweep signal at the antenna terminals and touch-
ing 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 essen-
tially the same, regardless of the channel under test.
If not, the tuner should be aligned.

The video-carrier intermediate frequency is 26.6 mc.,
and the sound intermediate (intercarrier) frequency
is 4.5 mc. Alignment of these circuits requires careful
workmanship and good equipment. The following pre-
cautions must be observed:

1. There must be a good bond between the receiver
chassis and the test equipment. This is most easily
obtained by having the top of the workbench metallic.
The receiver chassis should be placed tuner-side down
on the bench. If the bench has no metallic top, the test
equipment and chassis can be bonded by a strip of
copper about 2 inches wide. The section of the chassis
nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube, picture-tube
yoke, or speaker while the receiver is turned on.

3. Allow the receiver and test equipment to warm
up for 15 minutes before starting the alignment.

4. The marker (AM) signal generator should be
calibrated accurately to the frequencies used and to
the sound and video r-f carriers of each channel used
during alignment. If Model 7008 is used, the built-in
crystal calibrator provides an excellent means of cali-
bration. An alternate method for calibrating the signal
generator to the sound and video r-f carrier frequencies
is to zero-beat the signal generator with the received
signals.

For further information regarding calibration, refer
to Philco Lesson PR-1745 (J) entitled “‘Television
Service in the Home.”

Test Equipment Required

The following test equipment is recommended for
aligning the receiver:

1. Philco Precision Visual Alignment Generator for
Television and FM, Model 7008, or equivalent.

2. Vacuum-tube voltmeter, or 20,000-ohms-per-volt
voltmerter.

3. R-F Probe, Philco Part No. 76-3595 (for use with
Model 7008 generator).
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Jigs and Adapters Required
Mixer Jig

Connections to the grid of the mixer tube may be
made through the alignment jack provided for that
purpose. To connect the generator to this point, a
mixer-jig, Philco Part No. 45-1739, and a connecting
cable, Philco Part No. 45-1635, may be used. As an
alternate, a Philco alligator-clip adapter, Part No.
45-1636, with as short a ground lead as possible, may

106 OHMS
(o,
SIGNAL GENERATOR N e
ouTPUT 106 OHMS OHMS  TB500
(75 OHMS)
150 OHMS
O v/

TP0-1179
Figure 1. Antenna-Input Matching Network

be used to connect the alignment jack. The ground lead
should be connected as close as possible to the mixer
tube. It is essential that the signal-generator output
lead be terminated with a 68-ohm resistor (carbon)
so that regeneration, caused by connection of the lead
to the mixer, is held to a minimum.

Antenna-Input Matching Network

Figure 1 shows an impedance-matching network for
coupling the signal generator to the antenna-input
terminals of the receiver. This network, which is de-
signed to have an input impedance of 75 ohms and an
output impedance of 300 ohms, is used to match a
75-ohm generator to a 300-ohm antenna-input circuit.
The resistors used in this network should be of carbon-
composition construction, and should be chosen from
a group, to obtain values within 109% of those indi-
cated. The resistors should be placed in a shield can,
to prevent variable effects. An antenna matching jig,
Philco Part No. 45-1736, which consists of a matching
transformer and connecting box, may be used in place
of the resistor network.

Video I-F Alignment Jig
(VIDEO TEST Jack Adapter)

The alignment jig shown in figure 2 should be used
during the i-f alignment, to apply the proper bias to
the a-g-c bus, and to provide a convenient oscilloscope
connection. This jig consists of a 5-prong plug, a
10,000-ohm potentiometer, a 2200-ohm isolating re-
sistor, and 7V%2-volt battery. A suggested method of
fabricating the jig is also shown. It is suggested that
the bias battery and potentiometer be mounted in a
metal box of convenient size.

The potentiometer and switch are connected across
the 7V5-volt battery. The switch is used to disconnect
the potentiometer, to prevent the discharge of the
battery while not in use. The 10,000-ohm resistor in
series with the arm of the control will prevent rapid
discharge of the battéry if the leads are accidentally
shorted.
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TP2-2500
Figure 2. Video I-F Alignment Jig

Sound I-F Alignment Jig
(FM TEST Jack Adapter)

Figure 3 shows the jig that should be used to con-
nect the voltmeter and oscilloscope to the FM TEST
socket, J402. A suggested method of fabricating the
jig is also shown.

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.

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 frequency. This
procedure should be carried out with the highest-
frequency channel first, since the alignment of each
channel affects the alignment of all the channels below
it in frequency. The channel adjustments are so ar-
ranged that, with one exception, each adjustment cor-
rects the tuning of more than one channel. The cover-
age of the various adjustments is as follows:

Channel Channels Corrected
Adjustment by Adjustment

13 13and 12
11 11 and 10

9 9and 8

7 7 only

6 6and 5

4 4,3,and 2

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

Procedure Using Signal Generator

An r-f signal (unmodulated), at the oscillator fre-
quency, is fed into the antenna input from an AM sig-
nal generator, and the oscillator tuning cores are ad-
justed for zero beat. The r-f signal frequency should
be accurately determined. It is preferable that the sig-
nal 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 resistor,
and connect the ground lead of the oscilloscope to the
chassis, near the test point. (High oscilloscope gain
may be necessary to obtain a visual beat. In this in-
stance, 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 lead from the tuner, and
connect it to the negative terminal of a 1.5-volt bat-
tery. Ground the positive terminal. If regeneration is
observed, the bias may be increased to 4 or 5 volts,
to reduce the regeneration.

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

5. Feed in an r-f signal (unmodulated), at the oscil-

+ GND GND ’
TO OSCILLOSCOPE MINIATURE SHIELD—— YK\T:ﬂmnm_
- YOLTMETER P PART NO. STRIP
o S6-S629FA3
1747 HOLE
VTYM OR SHELL
20,000-OHMS -PE R-YOLT PLUG PART NO. PART NO.56-1146 -1 TOP VIEW
VOLTMETER ol 2 27-4785-3
%,y SOLDERED
04y 3
PINS | AND 5 \ PINS 1AND 5
REMOVED PART NO. 27-4785-3 REMOVED

GND
VOLTMETER

NOTE:CONNECTIONS
INSULATED WITH

SPAGHETTI
ESOLDERED
s
OSCILLOSCOPE

Figure 3.

TPI-1827

Sound |-F Alignment Jig
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Figure 4. Television Tuner, Showing Locations of
Adjustments

lator frequency for Channel 13, with the CHANNEL
SELECTOR set for Channel 13.

6. Adjust the tuning core for Channel 13 (see fig-
ure 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 correct
frequency.

9. Feed in r-f (unmodulated) signals, at the oscil-
lator frequencies for Channels 7, 6, and 4, consecutively
(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 position
is to be used in step 4 of the i-f alignment
procedure.

Procedure Using Station Signal

The following simplified procedure may be used to
align the oscillator when the television i-f alignment
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 re-
ceived.

3. Adjust the tuning core for that channel, or the
next highest channel for the best picture; that is, start-
ing 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 1.5 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-

6

tortion of the time base and response. Bounce condi-
tions, 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 output to a point
where the tuner may be overloaded. Overload may be
checked by changing the generator output while ob-
serving 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 section 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 re-
sponse curve.

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

2. Disconnect the tuner link at terminal board
B11-7 and B11-8 (see figure 34), 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 through an antenna-input match-
ing network. See figure 1.

Procedure

1. Set the CHANNEL SELECTOR and FM (sweep)
generator to Channel 13 (213 mc.). Adjust the gen-
erator for sufficient sweep to show the complete re-
sponse curve.

2. 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 mc.)

r—ll MC MAX g
4.5 MC MIN

a
J

RELATIVE RFSPONSF %)
~
w
<’L o
- o

T — e — ‘—————l

/_"
<

RESPONSE MUST
FaLL INSIDE SHADED
ARE A

CHANNE . CARRIERS
MUST LIE BETWEEN
THFSE LIMITS

TP9-5128-1
Figure 5. Television Tuner Response Curve,
Showing Bandpass
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Figure 6.

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 dur-
ing this adjustment. Then adjust TC500 for maximum
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 re-
sponse, centered about 213 mc., and falling within
the limits shown in figure 5.

5. Set the CHANNEL SELECTOR and FM genera-
tor 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 between
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 symmetrical.

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 C507 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 Channel 7.
For example, if the Channel 7 response appears as in
figure GA, then the trimmer should be adjusted to
obtain the response shown in figure 6B.

9. Reset the CHANNEL SELECTOR and genera-
tors to Channel 13. Readjust TC502 and TC504 for a
symmetrical and centered band pass. See step 4.

10. Set the CHANNEL SELECTOR and generators
to Channel 7, and check the response for center fre-
quency and symmetry. Repeat steps 8 and 9 as many
times as necessary to obtain the most symmetrical and
centered response curves on Channels 13 and 7. Chan-
nels 7 through 13 are now correctly aligned.

11. Set the CHANNEL SELECTOR and sweep gen-
erator to Channel 6 (85 mc.).

12. Establish the channel limits, using the marker
generator to produce marker pips on the response_
curve. (Set the generator first to 82 mc., then to
88 mc.)

13. Adjust TC503 and TC505 for a symmetrical,

approximately centered pass band. Set the marker
generator to 85 mc. Detune TC505 counterclockwise
until a signal peak appears.

CAUTION: Do not turn TC505 excessively,
or it will fall out of the coil.

Adjust TC503 until the peak falls on the 85-mc.
marker. It may be necessary to increase the output of
the generator during this adjustment. Then adjust
TC501 for maximum curve height and symmetry of
the single peak. The antenna circuit is now tuned for

(.

c208
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Channels 2 through 6. To prevent overloading, the
output of the generator should be reduced after this
adjustment is completed.

14. Readjust TC503 and TC506 for a symmetrical
response, centered about 85 mc.

VIDEO I-F ALIGNMENT
PRELIMINARY

Before proceeding with the alignment or making
an alignment check, observe the following preliminary
instructions:

1. Preset the CONTRAST and BRIGHTNESS con-
trols to the maximum counterclockwise position.

2. Preset the CHANNEL SELECTOR to Channel 4.

3. Insert the video i-f alignment jig into J200.

4. Connect the oscilloscope to the 2200-ohm resistor
from the video i-f alignment jig. Connect the ground
lead of the oscilloscope to the ground lead of the jig.

5. Connect a 5-volt bias, by means of the video i-f
alignment jig; connect the negative terminal of the
bias battery to the bias lead of the jig, and the positive
terminal to the ground lead.

6. Connect the AM generator to the mixer test
point, G-1, through a mixer jig, and adjust the gen-
erator for approximately 30 percent modulation at
400 cycles. Adjust the output of the generator during
alignment, to keep the output at the second detector
below .6 volt, peak to peak.

NOTE: If the i-f shield has been removed for
repairs, it must be replaced before proceed-
ing with the alignment.

PROCEDURE

1. Tune the AM generator to 28.1 mc., and adjust
TC200 (see figure 7) for minimum output, as observed
on the oscilloscope.

2. Tune the AM generator to 22.1 mc., and adjust

50

RELATIVE RESPONSE (%)

100

67.25 70.25
VIDEO 50 %
CARRIER CHECK POINT

FREQUENCY IN MC
TP2-2202

Figure 8. Over-all R-F, |I-F Response Curve, Showing
Tolerance Limits

INJ4
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OSCILLOSCOPE PART NO. PART NO. PART NO. INPUT
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TPO-1150
Figure 9. Wiring Diagram of Crystal Detector

TC203 for minimum output, as observed on the oscil-
loscope.

NOTE: In steps 1 and 2 it is necessary to
keep the generator output sufficiently high
that a null indication may be observed on the
oscilloscope; however, avoid overloading of
the receiver by excessive signal.

3. Tune the AM generator to the frequencies indi-
cated below, and adjust the tuning cores for maximum
output.

a. 24.0 mc., adjust TC512.
b. 25.7 mc., adjust TC201.
¢. 23.6 mc., adjust TC202.
d. 26.4 mc., adjust TC204.
e. 24.5 mc., adjust TC205.

4. Connect the sweep generator and r-f marker gen-
erator to the antenna terminals through a matching
jig. (If a separate oscilloscope is used, connect the
sweep output of the generator to the horizontal in-
put of the oscilloscope.) Set the CHANNEL SE-
LECTOR to Channel 4, and tune the sweep gen-
erator for output on Channel 4. After the equipment
is properly connected, adjust the FINE TUNING
control to the mark previously made (see NOTE
under Oscillator Alignment).

5. If the response curve does not fall within the
limits shown in figure 8, the adjustment of the tuning
cores may be touched up slightly while observing the
response curve with the sweep generator. Do not touch
the setting of TC200.and TC203. To adjust the curve,
adjust TC201 and TC204 for proper video carrier level.
The top of the curve may be leveled by adjusting
TC205, and the low-frequency side of the curve may
be adjusted by adjusting TC202. By means of these
adjustments the response curve should be brought
within the limits shown in figure 8.

CAUTION: Do not turn any of the tuning
cores excessively. To retouch, only turn the
tuning cores slightly. This caution applies
particularly to TC202.

SOUND I-F ALIGNMENT

1. Remove the Ist v-i-f tube, and connect a v.t.v.m.
or a 20,000-ohms-per-volt voltmeter to the sound i-f
alignment jig. Adjust the VOLUME control for mod-
erate speaker output,

2. Feed in an accurately calibrated 4.5-mc. AM sig-
nal through the 2200-ohm resistor in the Video I-F
Alignment Jig, to pin 2 of J200.

3. Tune TC400, TC401, and TC402 for maximum
indications on the meter. The point of maximum meter
indication for TC402 should also be the point of mini-
mum speaker output.
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4. Tune TC402 for minimum speaker output.

5. Connect an r-f probe or crystal detector to the
grid (pin 2) of the picture tube. See NOTE below.

6. Tune TC300 for minimum indication on oscillo-
scope. (If a crystal detector is not available, TC300
may be adjusted for minimum beat pattern, as observed
on the picture tube, with a station picture present.)

7. Replace the 1st v-i-f tube, Tune in a station and
use the speaker output as an indication.

8. Turn the FINE TUNING control clockwise to
obtain a slightly fuzzy picture.
9. Tune TC402 for minimum AM (noise) output.

NOTE: The R-F Probe, Part No. 76-3595,
is used as a detector of the 4.5-mc. signal,
and the oscilloscope is used as an indicating
device. An alternate crystal detector may be
made up as shown in figure 9.

OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the receiver ad-
justed for an approximate peak-to-peak output of 3
volts at the video detector. The voltage given with the
waveforms are approximate peak-to-peak values. The
frequencies shown are those of the waveforms—not the
sweep rate of the oscilloscope. The waveforms were

sl

TP2-787

Figure 10. Video Detector OQutput,
Pin 2 of J200
3 volts, 60 c.p.s.

TP2-790
Figure 13. Sync Amplifier Plate,
Pin 6
66 volts, 60 c.p.s.

TP2-791

Figure 16. Sync Inverter Plate,
Pin 1
20 volts, 15,750 c.p.s.

Figure 11. Video Detector Output,
Pin 2 of J200 Pin 7
3 volts, 15,750 c.p.s.

Figure 14. Sync Separator Grid,

50 volts, 60 c.p.s.

Figure 17. Sync Inverter Cathode,
6.8 volts, 15,750 c.p.s.

taken with an oscilloscope having good high-frequency
response. With oscilloscopes having poor high-fre-
quency response, the sharp peaks of the horizontal
waveforms are more rounded than those shown, and
the peak voltages differ from those shown.

TP2-786 TP2-788
Figure 12. Video Amplifier Plate,

66 volts, 60 c.p.s.

i

TP2-790 TP2-792
Figure 15. Sync Separator Plate,
Pin 5
19.8 volts, 15,750 c.p.s.

TP2-793 TP2-643
Figure 18. Vertical-Oscillator Grid,
Pin 2
165 volts, 60 c.p.s.
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TP2-697 TP2-644 TP2-645
Figure 19. Vertical-Oscillator Plate, Figure 20. Vertical-Output Grid, Figure 21. Vertical-Output Plate,
Pin 1 Pin 7 Pin &
130 volts, 60 c.p.s. 120 volts, 60 c.p.s. 450 volts, 60 c.p.s.

TP2-841 TP2-842 TP2-652
Figure 22. Phase Comparer Plate, Figure 23. Phase Comparer Cathode, Figure 24. Phase Comparer,
Pin 2 Pin 1 Pins 5 and §
10 volts, 15,750 c.p.s. 10 volts, 15,750 c.p.s. 6 volts, 15,750 c.p.s.

TP2-646 TP2-647 TP2-648
Figure 25. Horizontal Oscillator, Figure 26. Horizontol-Oscillator Figure 27. Horizontal-Oscillator
Junction of L800, R806, and C806 Cathode, Pins 8 and 3 Grid, Pin 2
35 volts, 15,750 c.p.s. 16 volts, 15,750 c.p.s. 38 volts, 15,750 c.p.s.

*CAUTION: High-voltage pulses are pres-
ent in the horizontal-output circuit. The
waveform in figure 29 was taken with the
alligator clip of the oscilloscope lead clipped
over the insulation of the lead connected to
pin 7 of J800. (To prevent puncture of the
insulation of the lead, file off the teeth of the
alligator clip, and wrap friction tape around
the clip.) Connection to other points in the
horizontal-output circuit is dangerous, be-
cause of the high voltages present. The

TP2-649 TP2-650 :

. . peak-to-peak voltage shown for figure 29 is

Figure 28. Hor'i’:i:nsfcl-Oufpuf Grid, Figure 3:.“ l-:;:i"l‘x;n::s-:::ecfion the actual voltage present; however, the
130 volts, 15,750 c.p.s. 3000 volts, 15,750 c.p.s. amplitude of the scope presentation de-

*See CAUTION note below. ——»pends upon the degree of coupling.
10
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CHASSIS TYPES 84, H-4

SECTION 4—SOUND (Cont.)

REPLACEMENT PARTS LIST (Cont.)

R-F CHASSIS 84 (Cont.)

TV TUNER, PART No. 76-7664
SECTION 5—R.F.

’ Reference Service

| Symbol Description Part N o. |
C410 Condenser, filter, 2 uf. 30-2417-7 Reference - Service j
C414 Condenser, plate by-pass, 3300 L 1 _De.rcrtﬁ ton LG |

| | aef, 1000v . . . 45-3505-89 C500 and
C415 {Condenser, filter, 60 uf. . ... . . . Part of C208 C501 Condenser, antenna isolating,

J400 Socket, volume control .. .. ... 127-6273* 470 wpf. ... ... .. ... .. [30-1225-18
Jao1 Socket, speaker ... ... . .. .. .127-4785-22 1 C502 Condenser, F-M trap, 20 ppf. .. .162-020309011
J402 Socket, discriminator test . 127-6273* C503 Condenser, coupling, 220 puf.. . . .162-122001001

“.400 Coil, audio take-off ... . .. . . . . 32-4463-10 | C504 Condenser, by-pass, 10 puf. . . 62-010409001 ‘
L401, L402, | C505 Condenser, neutralizing, 2.2 paf.. [30-1221-6 ‘

|and L403 |Coils, discriminator . ... . .. .. .. {Part of Z400 C506 Condenser, grid by-pass, 150 upf. 62-115001011 |
L404 Coil, filament choke . ... ... .. .. [32-4112-15 C507 Condenser, decoupling, .01 uf. . 30-1238-2 ‘

| PL400 |Plug, volume control . ... ... .. |Part of cable | C508 Condenser, trimmer, r-f plate,

' and plug ass’y. ’ Seo3ppf 31-6520-3

| ‘(See Misc. A) | C509 Condenser, by-pass, 150 uuf.. . . .. 162-115001011
PL401 Plug, speaker . . .. .. . .|Part of speaker C510 Condenser, coupling, .5 uuf.. . . . . 30-1221-15

cable ass’y (See C511 Condenser, coupling, 39 uuf. . . .162-039409011
|cabinet parts) C512 Condenser, trimmer, mixer grid,
R401 Resistor, screen dropping, 27,000 | | St 3 upf. . 31-6520-3
ohms, 1 watt ... . o ... .166-3274340%* G513 Condenser, oscillator coupling, |

| R409 Resistor, cathode bias, 180 ohms,/ 1.5 puf. ... ... .. 30-1221-8

[ 2 watts ... ... ... ... .. .. .|66-1185340* C514 Condenser, grid blocking, 22 uuf. 162-022009001
R412 Potentiometer, VOLUME and C515 Condenser, fixed trimmer,

' TONE CONTROLS ... .. .. |33-5563-44 33 wuf 30-1224-30

R412A | Potentiometer, VOLUME | C516 Condenser, fine tuning (ceramic
CONTROL, 2 megohms . [Part of R412 tube) . ... ... ... 76-6935-1
| R412B |Potentiometer, TONE CON- | C517 Condenser, fixed trimmer, 15 uuf. 62-015409011 |
TROL, 5 megohms . |Part of R412 C519 | Condenser, feed-through,
| Z400 Transformer, ratio detector . ... .|32-4450-5 1000 wuf. . ... ... ... ... ... 30-1245-1 ‘
\T400 Transformer, audio output .. 132-8579 C520 Condenser, feed-through, ‘
: — 1000 puf. .. ... ... ... ... ... 30-1245-1
C521 Condenser, by-pass, 150 uuf. ... 162-115001011
SECTION 6—SYNC C522 Condenser, coupling, 3.9 uuf.. . . . 30-1221-14
N . C523 Condenser, coupling, 1.2 puf. ... 30-1221-7
Reference . Service L1500, L501
Symbol Description Part No. ) 2

- 1 — sl L502, and
€600 Condenser, by-pass, 330 uuf. 62-133001001 L503 | Coils, tapered line. .. ........... B2-4432-2
RG03 | Resistor, voltage dropping. L504 Coil, FM trap .. .... . . ... ... 52-4438-2

| 22,000 ohms, 2 watts . . . .. 166-3225340%* L505 to

| R618 | Resistor, voltage divider, L511incl. | Coils, antenna tuning. . ...... ... Part of WS500A

» 8200 ohms, 1 watt ... ... 56-2824340* L512 Coil, r-f coupling ... ........... 32-4550-10

| R620 | Resistor, decoupling, 18,000 ohms, L513 to

, e L LR R LR R REE [66-3185340* L519incl. | Coils, r-f plate tuning ... .... ... Part of WS500B |

- ) B L520 to [
MISCELLANEOUS B L526 incl. - Coils, mixer grid tuning. .. ... .. Part ofWSSOOC’
- S - L528 Coil, mixer plate . ... ... .. ... . 32-4550-7
o Service L529 Coil, i-f primary . ... ... ... ... .. 32-4359-13 '
Descn?tﬂn ) o ) i Part No. L530 and
Cable and plug ass’y., chassis connecting 41-4146-3 L531 Coils, r-f choke . ... ... ... .... 32-4500-1
Cable and socket ass'y., picture tube “1-4147 L532 to
Ca.ble and socket ass’y., pilot light . - R7-6233-6% L538incl. | Coils, oscillator tuning. . . Partof WS500D |
Shl.eld’ tube, 6T8 156'5629'5 R508 Resistor, oscillator feed, 10,000
Shield, tube, 6CBG 56-5629FA3 |
; ot i ohms, 1 watt 66-3104340 ‘
Shield, pilot light 56-9074-2FA3 . .

i Socket and base ass’y., 6CB6 27-6203-14 R510 Resistor, mixer plate feed, 27,000 ’
Socket and base ass’y., 6T8 .. 26-6203-18 ohms, 1 watt ... 166-3274340 ;
Socket, tube, 7-pin miniature . 27-6203 | WS500A(F) ‘
Socket, tube, 9-pin miniature .. .[27-6203-6* and | 1
Socket, octal ... ... ... .. . .R7-6174 | | WS500A(R) Switch, wafer, antenna . .. .[76-7654 \

| S — 090 _ 1 _ _J | I S B — :

21

TELEVISION SERVICE MANUAL

TV TUNER, PART No. 76-7664 (Cont.)

REPLACEMENT PARTS LIST (Cont.)

SECTION 5—R.F. (Cont.)

} Reference Service
| Symbol Description ] Part No.
WS500B(F)
and
[WS500B(R) Switch, wafer, r-f plate 76-7656
'WS500C(F)
fand
WS500C(R) Switch, wafer, mixer grid }76—7658
iWSSOOD(F) ‘
and ‘ }
WS500D(R)Switch, wafer, oscillator [76—7660
Z500 apered line assembly 76-7661
MISCELLANEOUS C
Service
Description Part Na.
Cam and shaft, fine tuning |76-6936
Coupling, fine tuning shaft 54-4912
Detent, ball ... .. .. ... . . [56-8020
Front panel ass’y. ... .. .. | 76-6928-2
Hairpin, plunger groundin | 1W42704FA3
Hairpin, plunger 56-9858
Pivot pin, lever 156-9149
Lever, plunger . . 56-9148
Plunger . .. .. 56-8034-1
Retaining ring 1W61043
Shafe . ... ... .. ... ... ... .. |76-6914-3
Shaft, extension . ... ... .. /56-8358
Shield, tube, 9-pin miniature 56-5629-5
Socket, tube, 9-pin miniature 27-6203-21
Spring, shafe ... ... .. . . 156-8023
:Spring, plunger .. .. . .. ... ..

1569628

MISCELLANEOUS C (Cont.)

Service
‘ Description Part No.
‘Spring, rotor index, detent . . 56-9158
|Terminal panel, antenna . 76-5504-2
Washer .. .. 56-9351
Washer, fiber 27-4109-13
."E" washer . . 1WG0980FES
Washer, spring 56-9157

CONNECTING CABLES, PLUGS AND

SOCKETS
Reference Service
Symbol | Description Part No. ‘
J100 Socket, chassis connecting 27-6274-1 ‘
J101 | Socket, acline ... ... ... .. ... 27-6240-3
J102 | Socket, radio-phono connecting = 27-6274-4
|J200 1 Socket, video test and fringe
| switch ... .. ... ... . 27-6273
J400 Socket, volume control . 27-6273
J401 Socket, speaker ... . ... 27-4785-22
J402 Socket, discriminator test 27-6273
J800 Socket, deflection yoke connector . 27-6274-7
|PL100 ! Plug and cable ass’y., chassis ‘
connecting . .... .. ...... 41-4146-3 ‘
PL101 Plug and line-cord ass’y. . . 41-3865
PL400 Plug and cable ass’y., volume
| comtrol ...... ... ... .. 41-4136-2
PL401 Plug and cable ass’y., speaker **See cabinet
‘ parts list |
‘PLSOO Plug and cable ass’y., deflection . . 41-4086-25 ‘
| Cable ass’y., high voltage. . . .. 41-4064-6
Cable and socket ass’y., picture
| ) tube .. ... ... ... 41-4160

\

| Cable and socket ass’y., pilot light 27-6233-6*
| ,

|

**NOTE: The length of this cable varies with cabinet model and speaker size.
For Service Part No. refer to cabinet parts list in Philco Service Bulletins.

Printed in U. S. A.




CHASSIS TYPES 84, H-4 TELEVISION SERVICE MANUAL
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CHASSIS TYPES 84, H-4

REPLACEMENT PARTS LIST
IMPORTANT

General replacement items commonly stocked by the serviceman are omitted from

this parts list. All condensers are molded-bakelite Philco condensers, with a 600-volt
rating, and all resistors are 12 watt, unless otherwise indicated. Parts are listed accord-
ing to chassis type, and should be ordered in this way rather than by model number.
A list of miscellaneous parts is given at the énd of the parts list for each chassis type.
All parts are symbolized in the schematic diagram and base layout, for identification
purposes.
NOTE: Part numbers identified by an asterisk (*) are general replacement items. These
numbers may not be identical with those on factory parts. Also, the electrical values
of some replacement items may differ from the values indicated in the schematic dia-
gram and parts list. The values substituted in any case are so chosen that the opera-
tion will either be unchanged or improved. When ordering replacements, use only
the “Service Part No.”

DEFLECTION CHASSIS H-4
SECTION 1—POWER SUPPLY

SECTION 7—VERT. SWEEP—Cont.

|

Reference Service Reference Service |
Symbol Description Part No. Symbol | Description Part No. |
C100 and | Condensers, electrolytic filter, R709 Potentiometer, HEIGHT control, i
C101 120 wf., 150v 30-2568-51 2.5 megohms ... ... ... ... .1 33-5565-31
Cl103 Condenser, electrolytic filter, R711 Potentiometer, VERT LIN con-
80 uf., 300v 30-2584-20 trol, 1 megohm 33-5565-42
CR100 and T700 Transformer, vertical oscillator 32-8431-2%*
CR101 Rectifiers, selenium, 300 ma. 34-8003-7 T701 Transformer, vertical output 32-8577-1
F100 Fuse, line, 1.6 amperes 45-2656-23 | — - —
Fuse, heater protective li | Piece of No. 26
ot o heater protective fink .- | Peec SECTION 8—HORIZONTAL SWEEP
J100 Socket, chassis connecting 27-6274-1
J101 Socket, a-c line 27-6240-3 Reference Service
J102 Socket, radio-phono inter-  Symbol Description | PartNo.
connecting { 27-6274-4 C805 Condenser, by-pass, 82 uuf. .| 60-00825317
L100 Choke, 60 ohms Speaker field C807 Condenser, coupling, 390 uuf.. . .| 60-10395417
PL100 Plug and cable ass’y., chassis C808 Condenser, saw-tooth forming,
connecting (See Misc. B) 390 uuf. o 60-10395417
|PL101 Plug, a-c line Part of a-c line C810 Condenser, by-pass, 100 upuf. 60-10105417
cord ass’y. C813 Condenser, damping, 68 uuf. 30-1246-1%*
, (See Misc. A) C814A | Condenser, electrolytic, 10 uf.,
R100 Resistor, current limiting, 5 ohms, 300v L Part of C103
10 watts 33-3448-5 C814B  Condenser, electrolytic, 40 uf.,
R102 Resistor, voltage dropping 41-4149 475v . . . Part of C103
R103 Resistor, voltage dropping, 2.7 J800 Socket, deflection yoke connector| 27-6274-7
ohms, 1 watt 66-9274360 L800 Coil, horizontal stabilizing,
S100 Switch, off-on Part of R412 30 to 80 mh. ) 32-4557
T100 Transformer, filament 32-8586 1801 Coil, r-f choke, horiz. output
— : — — plate Part of T800
L802 and
SECTION 7—VERT. SWEEP L803 Coils, horizontal deflection Part of deflec-
r—R / —T - s —] tion yoke
eference o ervice (See Misc. A)
B .S:ymbol 7De.rcrtptwn Part No. | | L804 Coil, r-f choke, damper cathode | 32-4112-24
L700 and L805 Coil, r-f choke, damper plate 32-4112-24
L701 Coils, vertical deflection , Parc of deflec- | R810 Potentiometer, HORIZ HOLD
tion yoke CENTERING control, 250,000 |
(See Misc. A) ohms . 33.5565-17 |
R705 Potentiometer, VERT HOLD | R811 Potentiometer, HORIZ HOLD t
control, 250,000 ohms .. | Part of R811 ! control, 50,000 ohms 33-5563-50
L | comreL SR onmS e 1 1 o |

TELEVISION SERVICE MANUAL

REPLACEMENT PARTS LIST (Cont.)

DEFLECTION CHASSIS H-4 (Cont.)
MISCELLANEOUS A

SECTION 8—HORIZONTAL SWEEP

(Cont.) Service 1
Description Part No.
Servi o oicure cabe ]
R;§ ZZ’;? Description P:::’Iiliz. Arm and magnet ass’y., picture tube .1 76-6594
- —— — — — Beam bender ... ... ... .. .. ... .. .. 176-6077-2
R8I5 Potentiometer, WIDTH control |33-5546-41 Cable ass’y., volume control . ... .. .. . 141-4136-2
R816 Resistor, screen supply divider, Cable ass’y., high voltage. ... ... ... ... .. . .| 41-4064-6*
4200 ohms, 5 watts 33.1335-101 Cable and plug ass’y., deflection . 1 41-4086-25
R817 Resistor, feedback coupling, Cord, a< line. .................... - {41-3865
‘ 68,000 ohms, 1 watt 166-3684340 Deﬂectno? yoke ass’y.. ... . ... .. ..... .| 32-9648
R818 Resistor, voltage dropping, f‘oculs assy p ;:lm o e 23-6122-114
22,000 ohms, 2 watts 166-3225340 nsu'ator, concenser mounting. ... ......... =L
‘ i . i Shock-mount, 9-pin miniature, and spring . . | 76-6115-2
R819 Resistor, volting dropping, 6500 Socket. octal . . ... ... 27-6174
ohms, 5 watts 33-1335-99 B et i 127.6203-12
lR822 Resistor, feedback coupling, 68,000 Socket, 1IB3GT = ... ... . . ... . 127-6290-1
ohms, 1 watt |66-3684340 |Socket, GAX4GT o |27-6174-7
| T800 Transformer, horiz. output 132-8572 {Socket, spring, picture-tube ass'y.. . ... ... .. 156-9733
R-F CHASSIS 84
SECTION 2—I.F. SECTION 2—I.F. (Cont.)
Reference Service Reference L. Service
Symbol Description Part No. L Symbol | Description Part No'_4
C200 Condenser, d-c blocking, 47 uuf. |62-00475317 R207B | Resistor, voltage dropping,
C201 Condenser, trap, 18 uuf.. 62-018400021 | 400 ohms, 2.6 watts. ... { Parc of R207
C204 Condenser, fixed trimmer, 22 uuf. [62-022009001 1 T200 Transformer, vndeo. i-f if'P“‘ - 132-4548-29
C205 Condenser, d-c blocking, 100 uuf. |62-110409001 T201 | Transformer, 2nd video i-f .. ... {32-4486-29
C208 Condenser, electrolytic . .. . 130-2584-24 T202 | Transformer, 3rd video i-f. ... .. | 32-4486-33
C208A | Condenser, filter, 40 uf. ,‘Part of C208
C208B | Condenser, decoupling filter, ‘ SECTION 3-—VIDEO
i 10 uf. o ........... Partof C208 _ S
[C211 Condenser, detector by-pass, Reference Service
5 unf. . o 30-1224-5 Symbol | Description Part No. |
313(2)00 ‘gflys“:!’ l:udeo detector, ING4. .. "3:'2022 C301 [ Condenser, 4.5-mc. trap, 27 ppf.. | 62-027409011 |
ot e TR EREE 34-2068 C302 Condenser, filter, 10 uf., 300v. . . | Part of C208
\J ' Soscvl:?:gldeo test and fringe N | L300 | Coil, 4.5-mc. trap . .. ... ...... 32-4463-7
1200and | 1 IL301 | Coil, series peaking, 250 uh. . . 32-4480-4
L201 | Coils, tuner coupling . ... .. .. .. Part of T200 L302 Coil, series peaking, 60 uh. ... 2
1202 Coil, 1st i-f grid 32.4486.32 | R301 Potentiometer, CONTRAST
' - s control, 2500 ohms . .. | Part of R307
[L203 Coil, 28.1-mc. trap 32-4486-27 R305 Resi late load, 3900 oh
IL204 Coil, 1st i-f plate 32.4486-30 eistor, plate foad, 5700 ohms,
. 7 watts . 33-1335-116
L205 Coil, 22.1-mc. trap 32-4496 .
. R307 Potentiometer, BRIGHTNESS f
L206 Coil, ilament choke . . . 32-4112-15 |
1207 and | control, 5 megohms . . ... . | 33-5563-53
L208 Coils, coupling . |Part of T201
L209 and SECTION 4—SOUND
L210 Coils, coupling Part of T202
IL211 Coil, series peaking, 40 uh. 32-4143-16 Reference - Service
L212 Coil, series peaking, 4 uh. 32-4143-23 B I B
L213 Coil, shunt peaking, 125 uh. ‘32-4480-8 C400 Condenser, coupling, 2.2 uuf. 30-1221-6
L214 Coil, variable, video peaking, ! C401 Condenser, fixed trimmer, 18 uuf.| 62-018400021
[ 175 to 500 wh. 32-4467-13 C404 Condenser, fixed trimmer . .. .. | Part of Z400
R202 Resistor, filter, 330 ohms, 1 watt [6G-1334340%* C405 Condenser, fixed trimmer . Part of Z400 |
R207 Resistor, voltage dropping ‘33-3446-5 C406 Condenser, detector balancing,
R207A | Resistor, voltage dropping, 150 pef. e ..} 62-115001011
| 2500 ohms, 6.2 watts ... |Part of R207 | C409 Condenser, r-f by-pass, 330 upf.. .| 62-133001001 |
L S E— I — i | - i
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TELEVISION SERVICE MANUAL

CIRCUIT DESCRIPTION

The Philco 1953, Code 126, Television Receivers
use two chassis—the r-f chassis, containing the r-f,
video, audio, and sync circuits, and the deflection
chassis, containing the power and deflection circuits.
Radio-television, phono-television and radio-phono-
television combination models use r-f chassis 94 and
deflection chassis J-4, while television only models use
r-f chassis 91 and deflection chassis J-1. Service infor-
mation for the 91 and J-1 chassis is given in Service
Manual PR-2200, and service information for the 94
and J-1 chassis is given in this manual.

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.

The r-f amplifier, oscillator, and mixer section is
built on a separate subchassis. The r-f amplifier uses
a 6BZ7 or 6BQ7 tube, V1. The oscillator and mixer
each use one half of a 12AZ7 tube, V2. The output
of the mixer is fed to a four-stage i-f amplifier system
employing four 6CB6 tubes, V3, V4, V5, and V6. A
ING4 crystal diode is used for the video detector. One
half of a 6U8 tube, V7A, is used as the first video
amplifier, which feeds into a 6AQ5 video output
amplifier, V8.

Sound i-f (intercarrier) is obtained by utilizing
the beat frequency produced when the 45.75-mc. video
carrier and the 41.25-mc. sound carrier are mixed in
the video detector. The beat frequency, 4.5 mc., is
the difference between 45.75 mc. and 41.25 mc., and
contains the FM sound signal. This 4.5-mc. signal
contains only a negligible amount of the video ampli-
tude modulation, provided that the amplitude of the
41.25-mc. signal is considerably lower than that of the
45.75-mc. signal. The proper relative amplitude of
the two carriers is established in the alignment of the
receiver. There is sound output only when both the
video and sound carriers are present.

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 i-f
(intercarrier), which is taken from the video detector,
is amplified by a 6BAG tube, V9, and a 6AUG tube,
V10, and is fed to the FM detector, which utilizes two
diode sections of a 6T8 tube, VI1A. The triode sec-
tion of the 6T8 tube, V11B, is used as the first audio
amplifier. The power amplifier uses a 6L6GA tube,
V12

A-G-C voltage for the video i-f system and the r-f
amplifier is obtained from a keyed a-g-c system which
uses a 6AUG tube, V13, as the a-g-c gate. Composite
video from the video amplifier plate circuit, V7A, is
fed to the grid of the a-g-c gate tube, while a gating
or keying pulse, obtained from a winding on the hori-
zontal output transformer located on the deflection
chassis, is applied to the plate. The sync-pulse polarity
applied to the grid of V13 is positive; therefore, the
a-g-c gate can conduct in proportion to the amplitude
of the sync-pulse tips if the gating or keying pulse
occurs at the same time as the sync. Because the key-
ing or gate pulse is of constant amplitude, approxi-
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mately 500 volts peak, the amplitude of the sync pulse
determines the amount of conduction in the gate
tube. The plate current of the keyed a-g-c gate tube
flows through R220, R219, and R218, developing a
voltage which is negative in respect to chassis and
proportional to the plate current. This negative
voltage is used to control the gain of the receiver.
Since conduction cannot occur in the a-g-c gate tube
unless the sync pulse and gating pulse occur at the
same time, noise disturbances that occur between sync-
pulse intervals cannot affect the a-g-c voltage.

Composite video for the sync circuits is taken from
the plate circuit of the video amplifier, V7A. The
plate load of the video amplifier consists of two equal
sections, R302 and R303. The full output of the
amplifier is fed to the grid of the noise inverter,
one half of a 12AU7 tube, V14B, and the output de-
veloped across R303 only is fed to the grid of the
sync separator, one half of a 6U8 tube, V7B. The
noise inverter is operated with a low value of plate
voltage and with high bias (applied to the cathode by
a voltage-divider network), which keeps the tube
beyond cutoff. When the composite video signal is
applied to the grid of the noise inverter through
C601, the sync appears as positive pulses, and noise
which could affect the sweep circuits also appears as
positive pulses. Harmful noise pulses usually have
amplitudes far greater than the sync pulses and,
therefore, drive the grid of the noise inverter positive
sufficiently to allow conduction in the noise inverter
plate circuit. To prevent the noise inverter from con-
ducting during the sync pulse interval the gated
leveler, using one half of a 12AU7 tube, V14A, is used
to clamp the sync pulses below the conduction level of
the noise inverter. The gated leveler conducts only
when the sync pulses and gating pulse occur at the
same time, thus leveling the noise inverter input to
the sync-pulse level.

The output of the noise inverter consists of negative-
going noise pulses. It should be noted that the noise
pulses which exceed the sync level have been passed
and their polarity reversed by the noise inverter. The
output of the noise inverter is now mixed with the
composite video and fed to the grid of the sync sepa-
rator. Since the composite video fed to the grid of
the sync separator has positive sync polarity, the
positive noise pulses carried with the composite video
would be passed by the sync separator; however, the
output of the noise inverter consists of these same
noise pulses, but of opposite polarity. Thus, cancella-
tion of the noise pulses is effected. The output of the
sync separator contains only the sync pulses, which are
fed to the deflection chassis through the connecting
cable.

The phase splitter, using one half of a 12AU7 tube,
V15A, inverts the sync polarity for proper triggering
of the vertical oscillator. The vertical sync is sepa-
rated from the horizontal sync by the integrator
circuits and fed to the grid of the vertical blocking
oscillator, using one half of a 12AU7 tube, V15B. The
output of the vertical oscillator is amplified by the
vertical-output amplifier, using a 12BH7 tube, V16.
The output of this amplifier is applied to the vertical-
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deflection coils through the vertical-output trans-
former.

In addition to the vertical sync output, two hori-
zontal sync outputs are taken from the phase splitter,
one from the cathode, and the other from the plate
circuit. These two outputs are of opposite polarity,
and are fed to the two diodes of the phase comparer,
a 6AL5 tube, V17. The negative pulses are fed to
the cathode of V17B, and the positive pulses are fed
to the plate of V17A. A portion of the horizontal
sweep output voltage is taken from the horizontal-
output transformer, and is fed to the plate of V17B
and the cathode of V17A, for comparison of the hori-
zontal sync and horizontal sweep voltages. When the
sweep and sync are in phase, no voltage is developed
across R800, but when the two signals are out of phase
a voltage is developed across R800. This voltage will
increase the frequency of the horizontal oscillator (a
12AU7 tube V18) if it is positive, and will reduce the
frequency of the oscillator if it is negative, thus acting
to hold the horizontal oscillator in phase with the sync
signal. The horizontal hold control, R811, adjusts
the horizontal oscillator frequency so that it may be
controlled by the phase comparer. The output of the
horizontal oscillator is fed to the horizontal-output
amplifier, which uses a 6BQ6GT tube, V19. The
horizontal-output tube feeds the deflection coils
through the horizontal-output transformer. A
6AX4GT tube, V20, is used as the horizontal damper.

The second-anode voltage for the picture tube is sup-
plied by a 1B3GT high-voltage rectifier tube, V20.
The B-plus voltage for the receiver is supplied by two
selenium rectifiers, CR100 and CR101, in a full-wave
voltage-doubler circuit, operating directly from the
power line. Bias voltage is obtained across the speaker
field coil (used as a filter choke), 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 amplifier, vertical oscillator, and the first anode
of the picture tube. Filament current for all the tubes
except the high-voltage rectifier is supplied by a 117-
volt, 60-cycle step-down transformer. Filament cur-
rent 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 con-
nected to the chassis through C102 and L100.
The other side of the a-c line is connected to
the chassis through R102, CR100, and C103,
in series. Grounding the chassis will result
in a short circuit across one or the other of
these two branches in the voltage-doubler cir-
cuit. During servicing and alignment, it is
desirable 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 equipment or receiver, or
both.

SPECIFICATIONS

CHANNEL TUNING Twelve-channel, 13-
position, wafer-switch incremental tuner; fine
tuning of local oscillator

FREQUENCY RANGE Television Channels 2
through 13 and U-H-F position

INTERMEDIATE FREQUENCIES
Video carrier
Sound (intercarrier)

TRANSMISSION LINE

OPERATING VOLTAGE

45.75 mc.
4.5 mc.

300-ohm, twin-wire lead

110 to 120 volts,
60 cycles, a.c.

POWER CONSUMPTION 215 watts
TUBE COMPLEMENT
R-F CHASSIS 94
Reference
Symbol Tube Type Function
Vi G6BQ7 or 6BZ7— R-F amplifier '
i miniature
l V2 12AZ7—miniature Oscillator, mixer
V3, V4, | 6CB6—miniature Video i-f amplifiers
| V5, V6
v7 6U8-—miniature Video amplifier, sync ‘
| separator |
V8 6AQ5—miniature Video output
V9 6BAG—miniature First sound i-f
amplifier
\'A10) 6AUG—miniature Second sound i-f
amplifier
[ Vi1 GT8—miniature FM detector, first
| audio amplifier
| vz 6L6GA—octal Audio output
Vi3 | 6AUG—miniature A-G-C gate ‘
V14 12AU7-—miniature Gated leveler, noise |
inverter \
V22 | 21EP4A | Picture tube
DEFLECTION CHASSIS -4
Reference | [
I’ Symbol Tube Type | Function l
V15 12 AU7—miniature Phase splitter, vertical’
oscillator
} V16 12BH7—miniature Vertical output
V17 GALS5—miniature Phase comparer
] V18 12AU7—miniature Horizontal oscillator
V19 6BQ6GT—octal Horizontal output
| V20 6AX4GT—octal Damper
V21 1B3GT—octal | High-voltage rectifier |

B SUPPLY FUSE REPLACEMENT

The B supply protective fuse, F109, is wired into the
low-voltage section, and is in series with the selenium
rectifiers. For replacement, use a 1.6-ampere delayed-
action-type fuse, Philco Part No. 45-2656-23.

CAUTION: Discharge the circuit before
replacing the fuse.
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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 so that approxi-
mately one inch of blank screen appears at the right-
hand and left-hand sides of the picture.

2. Increase BRIGHTNESS control setting so that
the blanking time becomes visible. This appears as a
dark, vertical bar at the right-hand and left-hand sides
of the picture.

3. Connect a .1-pf. condenser from pin 2 of the gate
pulse socket, J801, to ground.

4. Set the HORIZ. HOLD control to the center of
its mechanical rotation.

5. Adjust the HORIZ. HOLD CENTERING con-
trol to bring the picture into the center of the blank-
ing bars. When the picture is centered in the blanking
bars, the bars at the left-hand and right-hand sides of
the picture will be of equal width.

6. Remove the .1-uf. condenser from the gate pulse
socket. (See step 3.)

7. Adjust the horizontal ringing coil, L800, until
the picture is again centered in the blanking bar.

8. Rotate the HORIZ. HOLD control through its
range. The picture should fall out of sync to both
sides of the center of its rotation. If the picture does
not fall out of sync to both sides, readjust the HORIZ.
HOLD CENTERING control to obtain fall-out to
either side of sync.

9. Rotate the HORIZ. HOLD control through its
range, and observe the number of diagonal blanking
bars just before the picture pulls inio 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 pro-
cedure.

VIDEO PEAKING-COIL ADJUSTMENT

The video peaking coils, L305 and L307, are ad-
justed at the factory for proper transient response of
the video amplifiers. Ordinarily these coils will
require no further adjustment by the serviceman
except if tampered with, or if their replacement be-
comes necessary. Under normal circumstances, when
just alignment of the tuner or i-f stages is undertaken,
the video peaking coils should not require adjustment.

Before adjusting L305 and L307, check both the
tuner and i-f alignment. (Never adjust L305 and
L307 until the alignment of the receiver is correct.)
Then tune in a station and adjust the receiver to give
a picture of best obtainable quality with medium con-
trast. Turn the fine-tuning control clockwise until
a very slight beat appears in the picture. Carefully
observe the appearance of the picture regarding
smear or overshoot (trailing whites).

A small amount of overshoot may be desirable to
produce a sharper picture. Conversely, in weak-signal
areas, a small amount of smear may be desirable to
reduce the harsh appearance of “snow”. The adjust-
ments of L305 and L307, and their effects on the pic-
ture, are as follows:
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1. The amount of overshoot may be reduced by
turning both TC302 and TC303 counterclockwise.

2. The amount of smear may be reduced by turn-
ing both TC302 and TC303 clockwise.

Normally the point of proper adjustment is where
mininum smear and trailing whites appear in the pic-
ture; however, a compromise adjustment may be made
to suit prevailing conditions. As a rule, when
properly adjusted, the adjustment screws (TC302 and
TC303) should protrude approximately V2 inch to 34
inch from the chassis.

TELEVISION ALIGNMENT PROCEDURE

General

The alignment consists of tuning each i-f coil to a
given frequency, using an AM signal, then feeding 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. Before
aligning the tuner, refer to the CAUTION given
under TUNER BANDPASS ALIGNMENT.

The video-carrier intermediate frequency is 45.75
mc., and the sound intermediate (intercarrier) fre-
quency is 4.5 mc. Alignment of these circuits requires
careful workmanship and good equipment. The fol-
lowing precautions must be observed:

1. There must be a good bond between the receiver
chassis and the test equipment. This is most easily
obtained by having the top of the workbench metallic.
The receiver chassis should be placed tuner-side down
on the bench. If the bench has no metallic top, the
test equipment and chassis can be bonded by a strip of
copper about 2 inches wide. The section of the
chassis nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube, picture-tube
yoke, or speaker while the receiver is turned on.

3. Allow the receiver and test equipment to warm
up for 15 minutes before starting the alignment.

4. The marker (AM) signal generator should be
calibrated accurately to the frequencies used and to
the sound and video r-f carriers of each channel used
during alignment. If Model 7008 is used, the built-in
crystal calibrator provides an excellent means of cali-
bration. An alternate method of calibrating the
signal generator to the sound and video r-f carrier
frequencies is to zero-beat the signal generator with
the received signals.

For further information concerning calibration,
refer to Philco Lesson PR-1745(]) entitled “Television
Service in the Home.”

Test Equipment Required

The following test equipment is recommended for
aligning the receiver:

1. Philco Precision Visual Alignment Generator
for Television and FM, Model 7008, or equivalent.

2. Vacuum-tube voltmeter, or 20,000-ohms-per-volt
voltmeter.
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3. R-F Probe, Philco Part No. 76-3595 (for use with
Model 7008 generator).

Jigs and Adapters Required
Mixer Jig

Connections to the grid of the mixer tube may be
made through the alignment jack provided for that
purpose. To connect the generator to this point, a
mixer-grid jig, Philco Part No. 45-1739, and a con-
necting cable, Philco Part No. 45-1635, may be used.
As an alternate, a Philco alligator-clip adapter, Part
No. 45-1636, with as short a ground lead as possible,
may be used to connect the alignment jack. The
ground lead should be connected as close as possible
to the mixer tube. It is essential that the signal-
generator output lead be terminated with a 68-ohm
resistor (carbon), so that any regeneration caused by
connection of the lead to the mixer is held to a mini-
mum.

Antenna-Input Matching Network

An impedance-matching network for coupling the
signal generator to the antenna-input terminals of the
receiver is shown in figure 2 on page 5 of PR-2170.
This network, which is designed to have an input im-
pedance of 75 ohms and an output impedance of 300

p—C~ BIAS -7.5V

#TO 0SCILLOSCOPE

> C+
_a» SCOPE
GROUND
fe———C- BIAS ~7.5V
C+—» le—TO 0SCILLOSCOPE
SCOPE _
CROUND — 15K, 1/2 WAT T
/PART NO.66-3158340

10K, 1/2 WATT
" PART NO 66-3108340
MINIATURE
TUBE SHIELD
PART NO. 56-5629FA3

SHELL
PART NO. 56-1146-1
5 PIN PLUG
PART NO. 27-4785-3
41523
SOLDERED
TO SHELL
1500 UHF
PART NO. 62~21500100I

TP2-1507
Figure 1. Video I-F Alignment )ig

USE ONLY FOR
LEAD "A" ALIGNMENT OF
4.5 MC SOUND
TRAP (TC 301)
2200
TO SIGNAL GEN

OR SCOPE

(SHORT LEAD)
TO SIGNAL GEN
OR SCOPE

BIAS -7.5V
TOP VIEW
OF PLUG

8IAS —7.5V <— TO SIGNAL GEN

OR SCOPE
LEAD “A"
SHELL PART BIAS+
NO. 56-1146 -1 SIGNAL GEN
OR SCOPE
2200, 172 WATT SOLDER TO
PART NO. SHELL
66-2228340
PLUG PART

NO.27-4785-3

TP2-1519
Figure 2. Sound I-F Input Alignment )ig

ohms, is used to match a 75-ohm generator to a 300-
ohm antenna-input circuit. The resistors used in this
network should be of carbon-composition construction,
and should be chosen from a group, to obtain values
within 109% of those indicated. The resistors should
be placed in a shield can, to prevent variable effects.
An antenna matching jig, Philco Part No. 45-1736,
which consists of a matching transformer and connect-
ing box, may be used in place of the resistor network.

Video I-F Alignment Jig (VIDEO TEST Jack Adapter)

The alignment jig shown in figure 1 should be used
during the i-f alignment to apply the proper bias to
the a-g-c bus, and to provide a convenient oscilloscope
connection. This adapter consists of a 5-prong plug,
two 10,000-ohm resistors, and a 1500-upuf. condenser
for isolation of the bias supply. To isolate the oscillo-
scope from the receiver circuits, a 15,000-ohm resistor,
by-passed by a 1500-uuf. condenser, is used. A sug-
gested method of fabricating the jig is also shown in
figure 1. This jig should not be used to observe the
composite video from the video-detector output.

Sound I-F Input Alignment Jig (VIDEO TEST Jack
Adapter)

To observe the composite video, a jig may be made
with a 5-pin plug and a 2200-ohm resistor. (See figure
2.) The 2200-ohm resistor should be connected to
pin 2. A ground lead should be connected to pin 3.
For convenience in applying bias to the a-g-c circuits,
a lead should be connected to pin 5. To observe the
composite video, connect the oscilloscope to the 2200-

5
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5 PIN PLUG > + TO METER
REMOVE :ms {SEE STEPS
I AND » - | AND 2)
15K
15K
To METER
PIN VIEW o \SEE STEP 3
TP2-1508

Figure 3. Sound |-F Output Alignment )ig

ohm resistor and the ground lead. This jig is also used
for injection of the 4.5-mc. signal during sound i-f
alignment.

Sound I-F Output Alignment Jig (FM TEST Jack
Adapter)

Figure 3 shows the adapter that should be used to
connect the voltmeter to the FM detector test socket,
J402. Pins 1 and 5 are removed from a 5-pin plug,
Part No. 27-4785-3, because a 3-pin plug with proper
spacing is not readily available. The two 15,000-chm
resistors should be of 5% tolerance. They should be
selected to be as nearly equal in resistance as possible,
and connected to pins 2 and 3 on the plug. The free
ends of the resistors are joined, so as to form a voltage
divider across the discriminator tank condenser, C413.
Leads should be brought out from pins 2 and 4, as
shown in figure 3.

TELEVISION TUNER ALIGNMENT

Afrer the tuner is serviced, or if an i-f alignment is
required, the runer alignment should be checked. 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.

Oscillator Alignment
General

It is possible to place each channel exactly on fre-
quency by adjusting the tuning core of each coil. The
adjustment procedure should be carried out with the
highest-frequency channel (13) first, since the align-
ment of each channel will affect the alignment of the
channels below it in frequency. The FINE TUNING
control should be preset for all adjustments by placing
the stop on the fine-tuning cam at the Channel 8 oscil-
lator tuning core. See figure 4.

Procedure Using Signal Generators

An r-f signal (unmodulated), at the video carrier
frequency of the channel, is fed into the antenna input,
and an i-f signal, at the i-f carrier frequency, is fed to
the first i-f amplifier. Two AM signal generators are
used to supply the above signals. An oscilloscope is
connected to the video detector output. The oscillator
core is then adjusted for zero beat on each channel.
The two generators should be accurately calibrated,
as described in Philco Lesson PR-1745(]).

To align the oscillator, proceed as follows:

1. To observe the zero beat, connect the oscilloscope
to the video-detector output through the video i-f
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alignment jig. See figure 1. Bias the tuner and i-f
a-g-c circuits with 1.5 volts, and remove the Gate Pulse
Plug, PL801, from the socket, ]J801. To apply bias to
the tuner, connect the battery to the white lead which
comes out of the top of the tuner. On later runs of
this tuner, the white a-g-c lead connects to a feed-
through condenser on top of the tuner. To make cer-
tain that good connection is made to the tuner a-g-c
circuit, remove the glyptol coating on this condenser
terminal before connecting the bias battery.

2. To feed in the i-f comparison signal, remove
the shield from the first v-i-f tube and wrap several
turns of insulated copper wire around the tube. Con-
nect the output leads of the v-i-f signal generator to
the two ends of the wire loop, and set the generator for
unmodulated output at 45.75 mc.

3. To feed in the signal representing the channel
frequency, set the r-f signal generator to the video
carrier frequency of Channel 13, and connect the out-
put to the antenna terminals of the receiver, through
the proper matching jig.

4. Mechanically preset the fine-tuning cam, as
shown in figure 4, and set the CHANNEL SELECTOR
to Channel 13.

5. Adjust the Channel 13 tuning core for zero beat,
as indicated by the oscilloscope.

6. Retune the r-f signal generator and the CHAN-
NEL SELECTOR for Channels 12, then 11, etc., each
time adjusting the respective tuning core for zero
beat. The tuning cores should be adjusted pro-
gressively from the highest-frequency channel to the
lowest, because the higher channel adjustments will
affect the lower channels.

Procedure Using Stotion Signal

The following simplified procedure may be used to
align the oscillator when the television i-f alignment
is satisfactory and a station signal is available. If this
procedure is used in the service shop, signals from all

[ ]
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TEMPORARILY g\\
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P ocsi !
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FINE TUNING | Q 9C5°7© |
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cs528L

i

TC500

TC504 08
ORNO)

TC505 TC503 TC501
(@) @ ®
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ey
FINE TUNING
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ON CHANNEL 8 [
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Figure 4. Television Tuner, Showing Locations
of Adjustments
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stations which the customer can receive must be avail-
able in the service shop.

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, and adjust the tuning core for that channel
for the best picture; that is, starting with sound in the
picture; turn the tuning core until the sound in the
picture just disappears.

3. Repeat step 2 for each channel received in the
area, starting with the highest-frequency channel and
finishing with the lowest.

Tuner Bandpass Alignment

General

The bandpass alignment consists of aligning the
tuner at Channel 13 and 6, and then making it track
properly.

During the alignment, a fixed bias of 1.5 volts is
applied to the r-f amplifier tube through the white
a-g-c lead.

An FM (sweep) signal is applied to the antenna
input circuit through the proper matching jig, and
an oscilloscope is connected through a 100,000-ohm
resistor to the mixer grid test point. The oscilloscope
gain should be as high as possible, consistent with
hum, level and “bounce” conditions. Hum conditions
will cause distortion of the time base and response.
Bounce conditions will cause the response and the
time base to jump up and down, and is caused by poor
line regulation. The use of too high an oscilloscope
gain aggravates these conditions, whereas the use of
too low a gain necessitates increasing the generator
output to a point where the tuner may be overloaded.
The scope controls should be adjusted so that the
width of the presentation is 2 times the height. Over-
load may then be checked by changing the generator
output while observing the shape of the response
curve. When the generator output is changed the
vertical gain of the oscilloscope should be readjusted
to keep the scope presentation amplitude the same.
Do not readjust the horizontal gain control. 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 signal-generator output must be properly
matched to the antenna input of the tuner. The
antenna input matching network shown in figure 2
of PR-2170 or the Philco Antenna Matching Jig,
Part No. 45-1637, may be used for this purpose. Cor-
rect alignment cannot be obtained without the use
of a suitable matching jig.

Regeneration in the test setup will also make it im-
possible to obtain correct alignment. To check for
regeneration, move the hand along the generator cable,

after all equipment is connected, and observe the
response curve on the oscilloscope screen. If the
response curve changes as the hand is moved along the
cable, regeneration is indicated. A check for regenera-
tion may also be made by adjusting the volume control
until noise can be heard from the speaker. If the level
of the noise changes as the hand is moved along the
generator cable, regeneration is indicated. The
symptoms which indicate regeneration may also be
caused by failure to use the proper matching jig, as
described above.

CAUTION: When comparing the response
curves from channel to channel, maintain the
2-to-1 width-to-height relationship in the
oscilloscope presentation, as described above.

Procedure

1. Connect the FM (sweep) and AM marker
generators to the 300-ohm antenna input through an
antenna-input matching jig.

2. Connect the oscilloscope to the mixer-grid test
point through a 100,000-ohm, one-half watt resistor,
as shown in figure 7. Connect the ground lead of the
oscilloscope as close to the mixer tube as possible.

3. Apply 1.5 volts bias to the white tuner a-g-c
lead.

4. Disconnect the tuner coupling link at wiring
panel B-13 terminals 1 and 4, and solder a 68-ohm,
one-half watt carbon resistor to the open link coming
from the tuner. See figure 7. Remove the first i-f
tube from the socket.

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

6. 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 216 mc.) The
response should be reasonably flat between the limits.

7. Adjust TC502 and TC504 (figure 4) for a sym-
metrical, approximately centered pass band. Set
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
maximum curve height and symmetry of the single
peak. The antenna circuit is now tuned for the high
band channels.

NOTE: On later runs of the tuner, L506 is
not tunable and TC500 is omitted; therefore
the adjustments in step 7 should be confined
to TC502 and TC504 when later run tuners
are encountered.

8. Readjust TC502 and TC504 for a symmetrical
response, centered about 213 mc., and falling within
the specifications, as shown in figure 5.

7
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Figure 5. Television Tuner Response Curve,
Showing Bandpass Limits

9. Set the CHANNEL SELECTOR and FM generator
to Channel 7 (177 mc.). Establish the channel limits
by using the marker signal generator to produce
marker pips on the response curve. (Set the marker
generator first to 174 mc., then to 180 mc.) The curve
should be reasonably flat between the limits.

10. On Channel 7, observe the tilt and center fre-
quency of the response curve. The curve should be
centered in the pass band and should be symmertrical.
If it is not symmertrical and appears unbalanced, as in
figure 6, adjust C507 and C512 (figure 4) to obtain
a response curve which is the mirror image (tilt in
the opposite direction) of the original; for example,
if Channel 7 response curve appears as in figure 6A,
adjust C506 and C514 until the curve appears as in
figure 6B. This adjustment overcompensates to make
allowance for the effect of Channel 13 adjustments
(to be made in step 11) upon Channel 7 response.

11. Reset the CHANNEL SELECTOR and gen-
erators to Channel 13, and repeat steps 8 through 10
as many times as necessary to obtain the most sym-
metrical and centered response curves on Channels 13
and 7. Channels 7 through 13 are now correctly
aligned.

12. Set the CHANNEL SELECTOR and sweep
generator to Channel 6 (85 mc.).

13. Establish the channel limits, using the marker
generator to produce marker pips on the response
curve. (Set the marker generator first to 82 mc., then
to 88 mc.)

14. Adjust TC503 and TC505 for a symmetrical,
approximately centered pass band. Set the marker
generator to 85 mc. Detune TC505 counterclockwise
until a single peak appears. Adjust TC503 until the

8

peak falls on the 85-mc. marker. It may be necessary
to increase the output of the generator during this
adjustment. Then adjust TC501 for maximum curve
height and symmetry of the single peak. The an-
tenna circuit is now tuned for channels 2 through 6.

15. Readjust TC503 and TC506 for a symmetrical
response, centered about 85 mc., and falling within
the specifications, as shown in figure 5. Channels 2
through 6 are now correctly aligned.

VIDEO I-F ALIGNMENT
Preliminary

Before proceeding with the i-f alignment or making
an alignment check, observe the following preliminary
instructions:

1. Preset the CONTRAST and BRIGHTNESS
controls to the maximum counterclockwise position.

2. Preset the CHANNEL SELECTOR to Channel 4.

3. Insert the VIDEO TEST jack adapter into J200.

4. Connect the oscilloscope to the 15,000-ohm re-
sistor from the video i-f alignment jig. Connect the
ground lead of the oscilloscope to the ground lead
from the jig.

5. Connect a 7.5-volt battery to the a-g-c test jack,
with the negative terminal to the bias lead and the
positive terminal to the ground lead.

6. Connect the AM generator to the mixer test
point, G1, through a mixer jig, and adjust the gener-
ator for approximately 30 percent modulation at 400
cycles.

NOTE: If the i-f shield has been removed
for repairs it must be replaced before pro-
ceeding with alignment.

Procedure

1. Tune the AM generator to 39.75 mc., and adjust
C518 (see figure 7) for minimum output, as observed
on the oscilloscope.

2. Tune the AM generator to 47.25 mc., and adjust
C201 for minimum output, as observed on the oscillo-
scope.

3. Tune the AM generator to 41.25 mc., and adjust
C203 for minimum output, as observed on the oscillo-
scope.
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NOTE: In steps 1, 2, and 3 it is necessary to
keep the generator output sufficiently high so
that a null indication may be observed on the
oscilloscope. However avoid overloading of
the receiver by excessive signal.

1 o ©
VlDJE%OOAGC o o
TEST JACK AUDIoIou

J402
®GZI5 SPEAKER
43.0MC SOCKET

4. Tune the AM generator to the frequencies indi-
cated below, and adjust the trimmers for maximum
output.

a. 42.7 mc.—adjust C514

. 45.4 mc.—adjust C204
c. 42.0 mc.—adjust C206
d. 45.0 mc.—adjust C210
e. 444 mc.—adjust C215
f. 43.0 mc.—adjust C218

5. Connect the sweep generator and r-f marker
generator to the antenna terminals through a match-
ing jig. (If a separate oscilloscope is used, connect
the sweep output of the generator to the horizontal
input of the oscilloscope.) Set the CHANNEL SE-
LECTOR to Channel 4, and tune the sweep generator
for output on Channel 4. Tune the r-f marker gen-
erator for the video-carrier frequency of Channel 4
(67.25 mc.), and tune the i-f marker generator (con-
nected to mixer grid) to 45.75 mc. Note that two
marker generators are used for this procedure. The
r-f marker generator is connected to the antenna ter-
minals, while the i-f marker generator is connected to
the mixer grid test point, G1. A jig constructed from
a piece of fiber tubing, with 3/16 inch inside diameter,
and a brass machine screw which fits tightly into the
tubing, is used to connect the generator to the test
point. The screw is adjusted so that it clears the
test point by approximately 1/64 inch. The output
cable of the marker generator is connected to the head
of the brass screw in the jig and to chassis near the
mixer tube. Both marker generators should be ad-
justed for the minimum output required to make the
markers barely visible, Failure to observe this pre-
caution, or the use of excessive output from the sweep
generator, will cause misleading results, After the
equipment is properly connected, adjust the FINE
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Figure 8. Overall R-F, |-F Response Curve
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TUNING control for zero-beat of the two markers,
as observed on the oscilloscope. When zero beat is
obtained remove the i-f marker.

6. If the response curve does not fall within the
limits, as shown in figure 8, the adjustment of the
trimmers may be touched up slightly, while observing
the response curve with the sweep generator. Do not
retouch the setting of C518, C201, C203, or C206. To
adjust the curve, first adjust C215 and C218 alternately
until maximum improvement has been obtained.
C215 affects the tilt of the curve and C218 affects the
dip of the curve. After C215 and C218 have been ad-
justed, adjust C514 for proper slope at the 42.25-mc.
side of the curve, then adjust C204 and C210 for
proper level at the video carrier (45.75 mc.).

CAUTION: Do not turn any of the trim-
mers excessively. To retouch, only turn the
trimmers slightly.

SOUND I-F ALIGNMENT

The sound i-f system may be aligned by means of
the station signal or by using an accurately calibrated
signal generator as the signal source. If the station
signal is used, tune the fine-tuning control for the
best picture, regardless of sound. It will be neces-
sary to reduce the signal input to the receiver so that
the d-c output at the sound detector, as measured be-
tween pins 2 and 3 of J400, is kept below 10 volts
maximum, and preferably below 5 volts. In strong-
signal areas this may require shorting of the antenna
terminals and the application of bias to the a-g-c
circuit. The signal input to the receiver may be ad-
justed by varying the length of the shorting lead. The
bias may be applied to the a-g-c circuit by means of
the jig shown in figure 2. The sound i-f output
alignment jig shown in figure 3 should be used, for
convenient connection of the meter to the sound de-
tector output.

When a signal generator is used, bias should be ap-
plied to the a-g-c circuit, to aid in the reduction of
circuit noises from the i-f system. The receiver
should be adjusted to a channel on which no station
can be received. The generator should be connected
to pin 2 of J200 through the 2200-ohm resistor in the
sound i-f input alignment jig. The generator should
be adjusted for unmodulated output at 4.5 mc.

After the above conditions have been met, proceed
as follows:

1. Connect the 20,000-ohms-per-volt meter to the
leads from pins 2 and 3 of the sound i-f output align-
ment jig, negative terminal to pin 2 and positive ter-
minal to pin 3.

2, Adjust TC300, TC400, TC401, and TC402 for
maximum output, as indicated on the meter. If the
output exceeds 10 volts, reduce the signal input to
the receiver.

3. Connect the meter to the junction of the two
15,000-ohm resistors in the sound i-f output align-
ment jig and to pin 3. Adjust TC403 for zero cross-

TO GRID OF IN34

P'QURE 10 ULF CRYSTAL
v PART NO. PART NO.
t 62-01000900! 54-6001
i
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66-4108340 66-4108340 | SCOPE CABLE [ SCOPE
1
1
‘ 1 S
TO =
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Figure 9. R-F Probe for Sound-Trap Adjustment

over. Zero crossover is indicated by a zero indication
on the meter; when TC403 is turned in one direction
from this zero point, the meter will swing positive,
and when it is turned in the opposite direction, the
meter will swing negative. (To aid in reading a posi-
tive and negative swing of the meter, set the pointer,
by means of the zero-adjust screw, to a convenient cali-
bration mark on the scale before connecting to the
circuit.)

ADJUSTMENT OF 4.5-MC. TRAP

To adjust the 4.5-mc. trap in the plate circuit of
the first video amplifier, proceed as follows:

1. Connect the output of an AM r-f signal gener-
ator to the lead from pin 2 (lead “A”) of the sound
i-f input alignment jig (see figure 2). Adjust the
generator for 4.5-mc., 400-cycle modulated output.
Set the output attenuator for maximum output from
the generator.

2. Connect the input of r-f probe, shown in figure
9, to the grid of the picture tube, and connect the out-
put of the probe to the vertical input of the oscillo-
scope. Adjust the vertical gain of the oscilloscope to
maximum. Adjust the horizontal sweep of the oscillo-
scope for 400 cycles.

3. Adjust TC301 for minimum indication on the
oscilloscope. (The normal setting for TC301 is with
the screw approximately % inch out from the chassis.)

An alternate method for adjustment of TC301 may
be used if a 4.5-mc. generator is not available. To
adjust TC301 without the generator, proceed as fol-
lows:

1. Tune in a strong station signal.

2. Turn the FINE TUNING control in the clock-
wise direction until a fine beat pattern appears in the
picture.

3. Adjust TC301 until the beat disappears or is at
a minimum. When correctly adjusted, the screw will
be out from the chassis approximately %g inch.

4. If more than one station is available, check the
setting of TC301 on all stations.

10
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OSCILLOSCOPE WAVEFORM PATTERNS

The waveforms were taken with the receiver ad- were taken with an oscilloscope having good high-
justed for an approximate peak-to-peak output of 2 frequency response. With oscilloscopes having poor
volts at the video detector. The voltages given with high-frequency response, the sharp peaks of the hori-
the waveforms are approximate peak-to-peak values. zontal waveforms will be more rounded than those
The frequencies shown are those of the waveforms— shown, and the peak voltages will differ from those
not the sweep rate of the oscilloscope. The waveforms shown.

TP2-639 TP2-640 TP2-643
Figure 19. Phase Splitter Grid, Pin 7 Figure 20. Phase Splitter Plate, Figure 21. Vert‘ical Oscillator Grid,
14 volts, 60 c.p.s. Pin 6 Pin 2
30 volts, 60 c.p.s. 165 volts, 60 c.p.s.

TP1-1200-A TP2-651 TP2-653
Figure 10. Video Detector Output, Figure 11. Gate Puise Plug, Pin 4 Figure 12. A-G-C Gate Grid, Pin 1
Pin 2 of )J200 500 volts, 15,750 c.p.s. 22 volts, 60 c.p.s.

2 volts, 60 c.p.s.

TP2-697 TP2-644 TP2 645
Figure 22. Vertical Oscillator Plate, Figure 23. Vertical Output Grid, Figure 24. ’Verhcal Output Plate,
TP2-657 Pin 1 Pins 2 and 7 Pins 6 and 1
TP2-656 TP2-655 . . 130 volts, 60 c.p.s. 120 volts, 60 c.p.s. 450 volts, 60 c.p.s.
Figure 13. Gate Pulse Plug, Pin 3 Figure 14. Gated Leveler Grid, Pin 2 Flgurg 15. Noise Inverter Plate,
10 volts, 15,750 c.p.s. 2.5 volts, 15,750 c.p.s. Junction of R605, €602, and C603

23 volts, 15,750 c.p.s.

TP2-658 TP2-659 TP2-660

. . . X TP2-641 TP2-642 TP2-652

Figure 16. No-sg Inverter Cathode, Figure 17. Syn‘c Separator Plate, Figure 18. Syn‘c Separator Plate, Figure 25. Phase Splitter Plate, Figure 26. Phase Splitter Cathode, Figure 27. Phase Comparer.
AL , Pin 1 Pin 1 Junction of R614, R615, and C800 Pin 8 Pins 5 and 6

Wave shape and amplitude vary with 17 volts, 60 c.p.s. 17 volts, 15,750 c.p.s. 10 volts, 15,750 c.p.s. 10 volts, 15,750 c.p.s. 6 volts, 15,750 c.p.s.

noise

11 12
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TP2-646
Figure 28. Horizontal Oscillator,
Junction of L800, R806, and C806
35 volts, 15,750 c.p.s.

Figure 29.

TP2-649

Figure 3'. Horizontal Output Grid,
Pin 5

139 volts, 15,750 c.p.s.

Figure 32.

Horizontal
Cathode, Pins 8 and 3
16 volts, 15,750 c.p.s.

Horizontal Deflection
Yoke. *Pin 7 of }800
3000 volts, 15,750 c.p.s.

TP2-647
Oscillator Figure 30.

GCrid, Pin 2

TP2-650

Figure 33.
Pin 4 of 801

“SEE CAUTION below.

*CAUTION: High-voltage pulses are pres-
ent in the horizontal-output circuit. The
waveform in figure 32 was taken with the
alligator clip of the oscilloscope lead clipped
over the insulation of the lead connected to
pin 7 of J800. (To prevent puncture of the
insulation of the lead, file off the teeth of
the alligator clip and wrap friction tape

around the clip.) Connection to other points
in the horizontal-output circuit is dangerous,
due to the high voltages present. The peak-
to-peak voltage shown for figure 32 is the
actual voltage present, however the amplitude
of the scope presentation depends upon the
degree of coupling.

TP2-648

Horizontal Oscillator

38 volts, 15,750 c.p.s.

TP2-651

Cate Pulse Socket,

500 volts, 15,750 c.p.s.

13
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TP2-2244
Figure 35. Deflection Chassis J-4, Bottom View.
Showing Voltages at Socket Pins
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Figure 37. Television Tuner, Part No. 76-7600, Schematic Diagram
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CHASSIS TYPES 94, j-4
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TELEVISION SERVICE MANUAL

REPLACEMENT PARTS LIST
IMPORTANT

General replacement items commonly stocked by the
serviceman are omitted from this parts list. All con-
densers are molded-bakelite Philco condensers, with a
600-volt rating, and all resistors are 12 watt, unless
otherwise indicated. Parts are listed according to
chassis type and should be ordered in this way rather
than by model number. A list of miscellaneous parts
is given at the end of the parts list for each chassis
type. All parts are symbolized in the schematic dia-
gram and base layout, for identification purposes.

NOTE: Part numbers identified by an
asterisk (*) are general replacement items.
These numbers may not be identical with
those on factory parts. Also, the electrical
values of some replacement items may differ
from the values indicated in the schematic
diagram and parts list. The values substi-
tuted in any case are so chosen that the opera-
tion will either be unchanged or improved.
When ordering replacements, use only the
“Service Part No.”

DEFLECTION CHASSIS -4

SECTION 1—POWER SUPPLY

SECTION 8—HORIZONTAL SWEEP

CHASSIS TYPES 94, )-4

REPLACEMENT PARTS LIST (Cont.)
DEFLECTION CHASSIS J-4 (Cont.)

MISCELLANEOUS “A”

MISCELLANEOUS “A’’ (Cont.)

o Service Service
Description Part No. Description Part No.
IArm and magnet ass’y., picture tube 76-6594 Shield, corona .. .56-9684
Beam bender 76-6077-2 Socket, damper tube 27-6174-7
Cable assembly, high voltage, picture tube 41-4664-6* Socket, high-voltage rectifier 27-6290-1
iCable and plug assembly, deflection 41-4086-25 Socket, miniature, 7 pin .27-6203*
Cable and plug assembly, volume control 41-4136-2 Socket, miniature, 9 pin 27-6203-6*
Cord, line .41.3865 Socket, octal .27-6174
Focus assembly 76-6126-4 Socket, 12BH7 and 12AU?7 tubes 76-6115
Insulator, electrolytic condenser mounting 27-9508-1 Yoke, deflection 32-9648
R-F CHASSIS 94
SECTION 2—VIDEO I.F. SECTION 2—VIDEO I.F. (Cont.)
Reference ) Service Reference | Service
Symbol Description Part No. Symdbol Description Part No.
C200 Condenser, 47.25-mc. trap, 10 uuf.  60-00105417 L214 Coil, series peaking, 10 uh. . .32-4422-27
C201 Condenser, trimmer, 47.25-mc. trap, L215 Coil, series peaking, 3 uh. . . 32-4143-22
1t 5 uuf. . .. 31-6520-9 L216 Coil, shunt peaking, 400 uh. 32-4480-5
C202 Condenser, 41.25-mc. trap, 5 uuf. * 30-1224-28 L217 Coil, filament choke 32-4112-15
C203 Co;nd:)nsser, tfnmmer, 41.25-mc. trap, R224 Resistor, voltage dropping . .. .. .. .. 33-3446-8
C204 Condenser‘“‘t .im """ 1‘ o '5' : ¢ 31-6520-9 R224A |Resistor, 2000 ohms, 7 watts _Part of R224
e R A 31-6520-9 R224B- |Resistor, 400 ohms, 26 watts Part of R224
C205 Condenser, d-c blocking, 12 uuf. 31-6520-9 ‘ . s
. T200 Transformer, video i-f input .32-4548-23
C206 Condenser, trimmer, 1 to 5 uuf. 31-6520-9 . : 4548-24
C209 Cond . ) T201 Transformer, first video i-f . ... 32-4548-
ondenser, a-g-c by-pass, 680 uuf. 62-168001001% . if 32.4548-25
210 Cond N ) T202 ITransformer, second video i- . -4548-
C ondenser, trimmer, 1 to 5 uuf. 31-6520-9 . : :
C211 Condenser, screen by-pass, 680 uuf. 62-168001001 * W) [ s N ok 37454826
s : s uut. 62- i i- 32-4548-18
212 Condenser, by-pass, 680 maf. 62-168001001* T204 ITransformer, fourth video i-f 32-4548
C215 Condenser, trimmer, 1 to 5 uuf. 31-6520-9
C217 Condenser, screen by-pass, 200 uuf. 31-6520-9
C218 Condenser, trimmer, 1 to 5 uuf. 31-6520-9 SECTION 3—VIDEO
C219 Condenser, detector by-pass, 5 uuf. = 30-1224-28
C220 Condenser, by-pass, 680 uuf. 62-168001001 Reference Service
c221 Condenser, by-pass, 680 uuf. 62-168001001 Symbol Description Part No.
C223 Condenser, a-g-c filter, 2 uf. 30-2417-7 » P
C224 Condenser, electrolytic 30-2584-24 C300 Condenser, audio take-off, 2.2 uuf. 30-1221-6
C224A |[Condenser, filter, 40 uf. Part of C224 301 Condenser, by-pass, 18 uuf. .62-018400021
C224B | Condenser, filter, 104f. Part of C224 €302  |Condenser, screen by-pass, 33 uuf. 62033009001
C224C |Condenser, filter, 10 uf. Part of C224 C303 Condenser, by-pass, 27 uuf. 66-027409001
CD200  [Crystai, video detector, 1NG4 34-8022 C304 Condenser, by-pass, 33 uuf. 32-4463-7
J200 Socket, video test 27.6273 4 L301 Coil, peaking, video amplifier grid,
L200 and g 180 uh. 32-4480-9
L201 Coils, tuner coupling Part of T200 L302 ]Conl 4.5-mc. trap 32-4463-9
L202 Coil, 47.25 mc. trap 32-4548-15 L303 |Coil, series peaking, 250 uh. 32-4480-4
L203 Coil, 41.25-mc. trap 32-4112-31 L304 |Coil, shunt peaking, 170 to 700 uh. 32-4467-11
L204 Coil, 1st i-f grid 32-4112-31 L305 |Coil, series peaking, 180 xh. 32-4480-9
L205 and L306 Coil, shunt peaking, 50 to 170 xh. 32-4467-7
L206 Coils, coupling Part of T201 R308 Potentiometer, CONTRAST control,
L207 and | 2000 ohms 33-5563-51
L208 Coils, coupling Part of T202 R311 [Resistor, plate load, 2500 ohms, 7
L209 Coils, ilament choke 32-4112-15 watts 33-1335-93
L210 and R313 Potentiometer, BRIGHTNESS con-
L211 Coils, coupling Part of T203 trol, 100,000 ohms Part of R308
L212 and . . R316 Resistor, groundmg, 470,000 ohms,
L213 Coils, coupling Part of T204 l 1 watt 66-4474340

Reference Service Reference Service
Symbol Description Part No. Symbol Description Part No.
C100 and |[Condenser, filter, electrolytic, C803 Condenser, by-pass, .005 xuf. . .30-1238-1
Clo1 120 uf, 150v . 30-2568-51* C804 Condenser, grid blocking, .01 uf. 30-1238-2
C102 Condenser, filter, electrolytic, C805 Condenser, by-pass, 100 uuf., +50¢ 60-10105417*
10 uf, 25v . 30-2417-3 ( .
C807 Condenser, d-c blocking, 390 uuf.,
C103 Condenser, filter, electrolytlc, p 50 60-10395417
80 uf, 300v . 30-2584-20 w7 g AN
CR100 C808 Condenser, chargmg. 390 uuf 60-10395417
and y
CR101 |Rectifier, selenium, 350 ma. 34.8003-7 810 ,C°“:°“s°” e 6100 s uf. 60 0082543 v
F100 Fuse, line, 1.6 amperes .. 45-2656-23 C813 Condenser, an"'ﬂnglfl& 56 uuf. 30-1243-5
J100 Socket, a-c line . 27-6240-3 C815 Condenser, electrolytic Part of C103
Ji101 Socket, television chassis connecting . 27-6274-1 C815A |Condenser, by-pass, 10 uf. Part of C103
102 Socket, radio chassis connecting . 27-6274-4 C815B |Condenser, by-pass, 40 uf., 475v Part of C103
J
L100 Choke, 1 henry (part of EM ]800 Socket, deflection 27-6274-7
speaker) Speaker field J8o1 Socket, gate pulse 27-6273
L100 Choke, 1 henry (used wnth PM
speaker) .. ... ... ... 32-8605 L800 Coil, stabilizing, 30—80 mh .32-4557
PL100 Plug, a-c line .. Part of line cord ass’y. L801 Coil, r-f choke, horizontal-output
(See Misc. “A”) plate. : R Part of T800
PL101 Plug and cable ass'y., television . L802 and | Coils, horizontal de-
chassis connecting AR R L803 flection . . .. .. .. Part of deflection yoke
PL102 Plug and cable ass’y., radio chassis A
connecting . See parts list of radio tuner used (See Misc. “A”)
R100 Resistor, current limiting, 5 ohms, L804 Coil, r-f choke, damper cathode 32-4112-24
R101 R 10 Wﬂttfsll 7000 ohme 33-3448-5 L805 Coil, r-f choke, damper plate 32-4112-24
esistor, filter, 47, ohms, )
1 watt e 66-3474340 PL800 Plug, gate pulse . .. Part of ca.ble ';als;:,y.
R102 Resistor, voltage droppmg .24 ohm 41-4149 | i (See Misc. ’)
R103 Resistor, voltage dropping, 2.7 ohms, PL801 ‘Plug, deflection Part of cable ass’y.
1 wate ... ........... . 66-9274360 (See Misc. “A”)
S$100 Switch, off-on Part of volume control R810 | Potentiometer, HORIZ. HOLD
T100 Transformer, filament 32.8575 |  CENTERING 33-5565-17
R811 |Potentiometer, HORIZ. HOLD con-
SECTION 7—VERTICAL SWEEP | trol, 200,000 ohms . 33.5563-50
Reference Service R815 Potentiometer, WIDTH control,
Symbol CL L) __ PartNo. 10,000 ohms, 2 watts 33.5546-41
L700 and |Coils, vertical deflection .Part of deflection yoke R816 Resistor, screen voltage dropping,
. (See Misc. “A™) 3900 ohms, 2 watts 66-2395340
R701 Potentiometer, VERT. HOLD con- )
trol, 250,000 ohms . _ Part of R811 R817 Resistor, feedback, 47,000 ohms, 1 663474340
R704 Potentiometer, HEIGHT control, watt )
2.5 megohms . . .....33.5565-31 R818 Resistor, voltage dnvnder, 22 000
R708 Potentiometer, VERT. LIN control, ohms, 2 watts 66-3225340
2.5 megohms : : ..<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>