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MODEL L8-700

PHILCO CORD.

PRODUCTION CHANGES, MODEL 48-700

ADDITIONS TO PARTS LIST

SECTION 1
Reference Service
Symbol Description Part No.
C106 Condenser, by-pass, .0047 mf. 45-3502%
R110 Resistor, astigmatic control,

500,000 ohms 33-5539-18

1

R111 Resistor, series, 100,000 ohms  66-4103340%

CORRECTIONS TO PARTS LIST
SECTION 1
C100 should be Condenser, oil-filled, 3-section.

SECTION 3

C316, a-g-c filter cundenser, should be 22 mmf.,
Part No. 62-022009001,

SECTION 5

C515, condenser, coupling, 820 mmf., Part No. 60-
10825404, should be Part No. 60-10825401.

L500, choke, 60 millihenries, Part No. 32-4256,
should be Part No. 32-4284.

MISCELLANEOUS

Baffle, wood and cloth, Part No. 406862, should be
Part No. 40-6862.

Oscillator-and-mixer contact panel (4 connections),
Part No. 76-2678, was changed to a kit including
mounting rivets, Part No. 45-9520.

Aerial and r-f contact panel (7 connections), Part
No. 76-2664, was changed to a kit including
mounting rivets, Part No. 45-9519.

CORRECTION TO SCHEMATIC

SECTION 1
Delete plus (+) from C100A, C100B, and C100C.

O On o7 Os 09 Os O?} { J)Z (l)v

RED

-—

TO VERT CENT AND
+395V SUPPLY

4 ASTI6

<

R110 3 CONTROL
500,000 §‘-0—"

>
C106 uim
0047 MF

% RN =
100,000

TO CRT
TO CRT HEATERS
CATHODE '_n_l
14
BROWN laRown T0
v N c1008
> R109
R333
X300
R108 R 106
100,000 150,000

BACKGROUND

—

© John F.

Rider

ADDITION OF ASTIGMATIC CONTROL, RUN 6




PHILCO

Vacuum Tubes (25)

LOKTAL OCTAL MINIATURE

1—7B4
2—7B5
1—7F8
2—7W7
5—7C5

1—1B3GT
1—5U4G
2—6SL7GT,

6—B6AGS
2—8BALS
1—6]6

TYPE FUNCTION

1B3GT
5U4G
6AGS
6AGS
6AGS
6AGS
6AGS
6AGS
6ALS
B6ALS
6]6
6SL7GT
6SL7GT
7B4
7BS
7BS
7C5
7C5
7C5
7C5
7C5,

.

7F8

High-voltage rectifier
Low-voltage rectifier

R-f amplifier

Mixer

Input if amplifier

First video-i-f amplifier

Second video-i-f amplifier

First video amplifier
Discriminator (FM detector and a..c)
Video detector and a-g-c rectifier
Oscillator and oscillator control
Vertical-sweep generator
Horizontal-sweep generator
Audio amplifier

Audio output

Sync separator

Video output

Vertical-sweep output
Vertical-sweep output
Horizontal-sweep output
Horizontal-sweep output

Vertical-sync amplifier and
horizontalsync amplifier

TW7
TW7
7GP4

or
7IP4

First qudio-i-f amplifier

Second audic-i-f amplifier

Picture tube

©John F. Rider

Philco Television Receiver Model 48-700 is a 25-tube,
modern-style, mahogany-finish table model. This direct-
view Receiver is designed to provide reception of tele-
vision broadcasts on channels 1 through 13.

Channel Tuning

The Philco Precision Channel Selector provides for
selection of any one of eight television channels, thereby
covering all channels allotted to any locality. (The
FCC has allotted a maximum of seven channels to any

one locality.)

The use of Automatic Tuning with Electronic Control
compensates for any undesirable changes in frequency,
and eliminates the need for a fine-tuning control. Auto-
matic Level Control of Picture and Sound overcomes
fading of picture and sound.

Aerials

Provision for two aerials, one for the low-frequency
television channels (1 to 6 inclusive), and one for the
high-frequency channels (7 to 13 inclusive), using
300-ohm, balanced transmission line.

Audio

Audio output, 2.5 watts; 6-inch electrodynamic speaker
with 3.2-ohm voice coil at 400 cycles; ratio-type FM
detector.

Picture

Picture size, 5-3/4 x 4-3/8 inches; 7-inch picture tube
with electrostatic deflection, using blocking-oscillator-
type horizontal and vertical-sweep generators.

Intermediate Frequencies

Video carrier: 26.6 megacycles
Audio carrier: 22.1 megacycles

Electrical
Operating voltage: 110—120 volts, 60 cycles, a.c.;
power consumption: 180 watts; power supplies (two):

395 volts at 200 ma., d.c.; negative 3450 volts at 2 ma.,
d.c.

Dimensions
Cabinet (outside) : height, 14 inches; width 21-1/4
inches; depth, 18:3/4 inches.

Chassis (over-all): height, 9-1/2 inches; depth, 13-
1/16 inches; width, 17-1/2 inches.




PHILCO CORP.

TELEVISION-AERIAL INFORMATION

A good aerial installation, with proper aerial adjust- Reflector Kit for Broad-Band Television Acrial,
ment and orientation, is required to secure the best Channcls 7 through 13, Part No. 45-1562.
possible performance from Model 48-700. Complete . . © Dacr.
aerial-installation instructions are given in “Installation Ph‘;lco g'FOOt Guyed Aerial Mast Kit, Part:No.
Instructions for Philco Television and FM Aerials,” 5-1560.

which is included with each aerial kit. Philco Aerial Mast Mounting Bracket Kit, Part No.

. ) . . 45-1551-1 (for wall mounting).
The following aerial kits and parts are available:

. . . . Sloping Roof Mast Mounting Bracket, Part No.
Philco Broad-Band Television Aerial Kit, Channels 28-3757-1. :

1 through 6, Part No. 45-1563. .

Reflector Kit for Broad-Band Television Aerial, Peaked Roof Mast Mounting Bracket, Part No.
Channels 1 through 6, Part No. 45-1564. 28-3758-1.

Philco Broad-Band Television Aerial Kit, Channels Philco 12-Foot Self-Supporting Mast Kit, Part No.
7 through 13, Part No. 45-1561. 45-1569.

I i Sl B ZAL K30 S0 e IR - N N I LN gt

PHILCO PRECISION  OSCILLATOR PICTURE PICTURE ~ PICTURE  OFF-ON
CHANNEL SELECTOR ADJUSTMENT  BACKGROUND CONTRAST  FOCUS VOLUME
' ' BRILLIANCE CONTROL ~ CONTROL CONTROL .
CONTROL ' Tree S T TR

FIGURE 1. MODEL 48-700, BRONT VIEW, SHOWING CONTROLS. TP-500
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PAGE 2.
PHILCO CORP. MODEL L8-700

ELECTRICAL-CONTROL FUNCTIONS

A number of controls and adjustments are located
on the front, rear, and top of the chassis. The operat- panel controls, figure 2 indicates the adjustments on
ing instructions furnished with each Receiver explains the rear of the chassis, and figure 3 shows the chassis
the use of the controls which are to be operated by the mounted‘m the cabinet. The adjustments on top of
owner. All of the controls are adjusted by the service- the chassis are shown in figure 34." The reference sym-
man at the time of installation, or while he is testing POl and function of each control and adjustment is given
and aligning the Receiver. Figure 1 shows the front- in the following chart:

CONTROL REFERENCE SYMBOL FUNCTION
Philco Precision Channel Z400 Eight-position rotary turret; connects proper
Selector Z401 aerial, and r-f, mixer, and oscillator coils for
the television channel selected.
OFF-ON S101 Line switch: operaied by turning shaft of
VOLUME R216 VOLUME contirol in clockwise direction trom

OFF position. VOLUME conirol adjusts input
voltage to audio-amplifier stages.

BACKGROUND R108 Sets bias level of picture tube. Adjust to-
gether with CONTRAST control for pleasing
picture. See figure 4.

CONTRAST R326 Adjusts cathode bias of video-output tube to
control output level of video signal. This con-
irol primarily determines range of gray shades
in picture: however, together with BACK-
GROUND control. it also determines sharpness
(focusing) of picture. Adjust both conirols
alternately until pleasing picture is obtained.
See figure 5.

FOCUS R104 Determines d-c¢ voltage applied to focusing
anode of picture tube. Adjust for best over-all
picture clarity. See figure 6.

VERT. HOLD RS518 Controls frequency of vertical-sweep gener-
ator. Adjust to center of range over which
picture remains vertically stationary. See
figure 7.

HORIZ. HOLD R534 Controls frequency of horizontal-sweep gener-
ator. Adjust to center of range over which
picture remains horizontally stationary. See
figure 8.

HEIGHT R514 Controls vertical-sweep amplitude. Adjust so
that picture fills screen vertically. See figure 9.

WIDTH RS539 Controls horizontal-sweep amplitude. Adjust
so that picture fills screen horizontally. See
figure 10.

VERT. CENT. R525 Controls d-c voltage applied to vertical-deflec-
tion plates. Adjust for vertically centered
picture. See figure 11.

HORIZ. CENT. R546 Controls d-c voltage applied to horizontal-
deflection plates. Adjust for horizontally cen-
tered picture. See figure 12.

VERT. LIN. R523 Controls amount of feedback to vertical-sweep
output tubes. Adjust for vertically symmetri-
cal pattern. See figure 13.

HORIZ. LIN. R545 Controls amount of feedback to horizontal-
sweep ‘output tubes. Adjust for horizontally
symmetrical pattern. See figure 14.

Oscillator-core L400A Adjusts oscillator coil for correct inductance.
Adjustment ’ See Alignment Procedure, page 26.

©John F. Rider .
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WIDTH AFC TEST} VERT. ‘ALIGN = HORIZ. AERIAL
JACK HOLD TESTJACK CENT. RECEPTACLE
J200 J301

HEIGHT HORIZ. VERT.
HOLD CENT.

FIGURE 2. MODEL 48-700, REAR VIEW OF CHASSIS, SHOWING CONTROLS.

PICTURE TUBE PICTURE PICTURE TUBE SREAKER HIGH VOLTAGE
CLIP TUBE BRACKET PLUG DANGER POINT

PICTURE TUBE AC
SOCKET INTERLOCK

FIGURE 3. MODEL 48-700, REAR VIEW OF CABINET. TP-5008A

©John F. Rider ’



TP-3812 TP-3820

FIGURE 4. BACKGROUND CONTROL REQUIRES
ADJUSTMENT. FIGURE 7. VERT. HOLD CONTROL REQUIRES ADJUSTMENT

TP-4978
TP-3807 FIGURE 8. HORIZ. HOLD CONTROL REQUIRES ADJUSTMENT
FIGURE 5. CONTRAST CONTROL REQUIRES ADJUSTMENT.

TP-3825 TP.3813
FIGURE 6. FOCUS CONTROL REQUIRES ADJUSTMENT. FIGURE 9. HEIGHT CONTROL REQUIRES ADJUSTMENT.

]

© John F. Rider
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TP-382

HORIZ. CENT. CONTROL REQUIRES

TP-3814 FIGURE 12.
ADJUSTMENT.

FIGURE 10. WIDTH CONTROL REQUIRES ADJUSTMENT.

TP-382

TP-3821
IGURE 11. VERT. CENT. CONTROL REQUIRES ADJUSTMENT. FIGURE 13. VERT. LIN. CONTROL REQUIRES ADJUSTMENT.

TP-3817
FIGURE 14. HORIZ. LIN. CONTROL REQUIRES ADJUSTMENT.

©John F. Rider
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General

Philco Television Receiver Model 48-700 is designed
for maximum sensitivity and selectivity consistent with
the six-megacycle band width required for a television
channel.

The Philco Precision Channel Selector employs snap-
in coils so that the Receiver may be readily adapted to
receive any eight of the thirteen television channels.
Since the FCC limits any one area to a maximum of
seven channels, the Receiver provides more than ade-
quate selection of channels within any given area.

Provision is made for the use of two aerials, one for
the low-frequency band and the other for the high-
frequency band. When the Philco Precision Channel
Selector is set to the desired channel, the proper aerial,
aerial coil, r-f coil, mixer coil, and oscillator coil are
automatically selected. In special installations, as many
as four aerials may be used by a simple modification of
the aerial input circuit. Instructions for this modifica-
tion are included with each Philco television aerial kit,

The use of Automatic Tuning with Electronic Control
(automatic frequency control) insures that the Re-
ceiver is propeﬂy tuned at all times for the maximum
clarity of the picture and sound. The use of Automatic
Level Control of Picture and Sound (automatic gain
control) prevents fading of the picture and sound.

The schematic diagram of the complete Receiver,
shown in figure 33, is divided into five sections: the
Radio-Frequency Section, the Video Section, the Audio
Section, the Sweep Section, and the Power-Supply Sec-
tion. The interrelation of circuit functions for these
sections is shown clearly in the block diagram, figure 15.

Radio-Frequency Section

The entire radio-frequency assembly is mounted on
a sub-chassis, which is mounted on the main chassis.
The Philco Precision Channel Selector is divided into
two compartments, Z400 and Z401. Z400 contains the
Il oscillator and mixer coils, and Z401 contains the r-f

CIRCUIT DESCRIPTION

CORP.

and aerial coils. The r-f coil and the aerial coil for each
channel are wound on the same snap-in coil form, and
the two coils are inductively coupled. Condenser C401
is used only on those channels for which the capacitance
of C412 is too small to tune the circuit properly. Trim-
mer condensers C410 and C412 tune the Receiver input,
and are adjusted properly at the factory. (Special test
equipment must be used for the proper adjustment of
C410 and C412. If these adjustments are disturbed,
the picture signal will be clipped and distorted.)

The output of the 6AG5 r-f amplifier is impedance-
coupled to the 6AG5 mixdt... The mixer coil and the
oscillator coil for each channigd are also wound on the
same snap-in coil form, and these two coils are in-
ductively coupled on channels 1 through 6, and are
capacitively coupled on channels 7 through 13, to pro-
vide the proper amount of oscillator-injection voltage.
A Colpitts-type oscillator, employing one section of a
6)J6 dual triode, is shunted by a reactance tube (osc.
control), which employs the other section of the GJ6.
The reactance tube is controlled by a d-c voltage ob-
tained from the output of the discriminator. When a
positive voltage is applied to the grid of the reactance
tube, the oscillator frequency is decreased; conversely,
when a negative voltage is applied, the oscillator fre-
quency is increased. Since the output of the discrimin-
ator, at the point from which the control voltage is
taken, varies in polarity from a negative maximum
through zero to a positive maximum in accordance with
the frequency of the signal, any change in the oscillator
frequency changes the frequency of the audio if. and
produces a correction voltage. In this manner, the
oscillator is maintained constantly at the correct fre-
quency, and a maximum of stability is obtained, re-
gardless of the aging of tubes, changes in component
values, and input-signal drift.

The output of the mixer is applied to the input-i-f
impedance coupler Z300. The various frequencies exist-
ing in the Receiver for cach channel when the oscillator
coil for each channel has been correctly adjusted is given
in the following chart:

VIDEO- AUDIO-

e || R e | | m | s
1 44—50 45.25 49.75 71.85 26.6 22.1 None
2 54—60 55.25 $9.75 81.85 26.6 22.1 32.1
3 60—66 61.25 65.75 87.85 26.6 22.1 28.1°
4 66—72 67.25 71.75 93.85 26.6 22.1 28.1°
5 76—82 77.25 81.75 103.85 26.6 22.1 32.1
6 82—88 83.25 87.75 109.85 26.6 22.1 28.1*

©John F. Rider
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ODEL LB-700 ‘WCOC_W_———_———'_—]
oo | oo | cammm | cammee | WREMSE | VEE | ARO | ARASE

(me.) {mc.) * " : ‘

7 174—180 175.25 179.75 201.85 26.6 22.1 None

8 180—186 181.25 185.75 207.85 26.6 22.1 28.1*

9 186—192 187.25 191.75 213.85 26.6 22.1 28.1%

10 192—198 193.25 197.75 219.85 26.6 22.1 28.1°

11 198—204 199.25 203.75 225.85 26.6 22.1 28.1"

12 204—210 205.25 209.75 231.85 26.6 22.1 28.1

13 210—216 211.25 215.75 237.85 26.6 22.1 28.1°

* Adjacent-channel audio-i-f signal falls within the Receiver band pass, and is rejected by the adjacent-

channel-sound trap.

Video Section

The intermediate-frequency signals present in  the
plate circuit of the mixer are transferred by impedance
coupler Z300 to the grid of the 6AGS input i-f ampli-
ficr and amplified. The plate and grid windings of the
first video-i-f impedance coupler Z301 are tuned to
accept the video-i-f signal (26.6 mc.), while the sound
trap L301B is adjusted to reject the audio-i-f signal
(22.1 mc.); thus very little, if any, of the audio-i-f
signal remains in the video section. Since the plate
supply to the input i-f amplifier is connected thrf)ugh
I the first audio-i-f transformer Z200, the audio-i-f signal

is transferred to the first audio-i-f stage.

The video-i-f signal is amplified by the 6AGS5 first
video-i-f amplifier, and passed through the second
video-i-f impedance coupler Z302. This coupler is
tuned to a frequency slightly different from that of
7301 to achieve the desired band pass. The adjacent-
channelsound trap L302B is tuned to the adjacent-
channel audio-i-f signal (28.1 mc.), and ofters a high
impedance to the adjacent-channel audio-i-f signal, if
present.  (Because of channel allocation, the adjacent-
channel sound appears on some channels as a 32-mc. i.f.
Since this frequency is not within the band pass of the
Receiver, no interference results.) The amplified video-
i-f signal is transferred by the third video-i-f impedance
coupler Z303, which is tuned to a frequency slightly
different from that of Z302 or 2301, to the video de-
tector. The video detector, consisting of one section of
a 6ALS dual-diode, rectifies the negative portion of the
'video-i-f signal. The resultant video signal is then
amplified by the 6AGS5 first video amplifier and the 7C5
video output tube, and is applied to the grid of the
picture tube. The amplitude of this signal is controlled
by the CONTRAST control R326, which varies the bias
on the video output tube. High and low-frequency
compensation is employed to provide a video response

from approximately 30 cycles to 4 mc. D-c restoration
by means of a 1N34 crystal establishes a d-c bias level
according to the picture content of the signal on the
grid of the picture tube, thus insuring that the picture
brightness changes only with each change of scene —
not with each frame.

Automatic Control of Picture and Sound is achieved
by means of an a-g-c circuit which is controlled by a
voltage obtained by rectifying the sync tips. Since the
sync tips are always at the same modulation level but
vary in amplitude with the strength of the signal, they
are a suitable reference for a-g-c. One half-section of
the video-detector diode is used to rectify the sync tips.
Enough a-g-c voltage is available at all times to regulate
the gain of the r-f amplifier, the input i-f amplifier, and
the first video-i-f amplifier, so that any change in the
strength of the incoming signal is compensated for by
a change in the gain of these stages.

Audio Section

The audio section employs two audio-i-f stages {tuned
to the accompanying-sound frequency of 22.1 mc.), a
discriminator, and two stages of audio amplification.
The audio section can supply an undistorted output of
approximately 2.5 watts to the 6-inch electrodynamic
loud-speaker.

The discriminator is an iﬁlpmved FM detector of the
ratio type. The band width of this discriminator is|
approximately 500 kc., to permit high-quality FM re-
ception. The output of the discriminator is connected
to the a-f-c test jack for test purposes, and is also con-
nected through a two-section r-¢ filter to the grid of the
oscillator-control tube to supply a voltage for control-
ling the oscillator frequency, as described in the dis-
cussion of the RADIO-FREQUENCY SECTION.

© John F. Rider
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Sweep Section

A portion of the video signal is taken from the screen
of the first video amplifier and is applied to the grid
of the 7B5 sync-separator tube, so that the synchroniz-
ing and equalizing pulses, which must be used to con-
trol the recurrence rate of the horizontal and vertical-
sweep generators, may be separated from the video
signal. The sync-separator-tube potentials are such that
the video portion of the composite video signal applied
to its input circuit is insufficient to operate the tube,
and only the “blacker-than-black” portion of the video
signal is passed. This blacker-than-black portion con-
tains the horizontal and vertical-synchronizing pulses
and the equalizing pulses, each type of pulse differing
greatly in duration and recurrence rate from the others.
The output of the sync separator is applied to the 7F8

ertical-sync and horizontal-sync amplifiers through
separate r-c coupling circuits, each circuit having a dif-
ferent time constant.

C502 and R506 form a long-time-constant circuit,
which accepts both vertical and horizontal-synchroniz-
ing dpulses and applies them to the vertical-sync-amplifier
grid. These signals are amplified and applied to an

[V PAGE 2-11

ORP. ODEL 48700

integrating network consisting of C504 and C505, and.
then to the vertical-sweep-generator grid. The hori-
zontal-sync pulses, being of short duration, have little
effect on the voltage build-up in the integrating net-
work, whereas the long, serrated, vertical-sync pulses
have a maximum effect; thus they trigger the vertical-
sweep generator (which is also a blocking oscillator)
in synchronism with the vertical-sweep pulses, which
occur at a rate of 60 c.p.s. The output of the vertical-
sweep generator is applied to the grid of vertical-sweep
output tube No. 1, which operates in push-pull with
vertical-sweep output tube No. 2. A portion of the
output voltage from vertical-sweep output tube No. 1
is used to drive vertical-sweep output tube No. 2. Two
output voltages of the proper saw-tooth wave shape
but of opposite polarity are coupled to the vertical- iI
deflection plates of the picture tube. The HEIGHT

control R514 determines the amplitude of the input
voltage to the vertical-sweep output tubes, and is ad-
justed for the desired picture height. The VERT. LIN.
control R523 determines the amount of voltage fed
back to, and in phase with the input of the vertical-
sweep output tubes, to control the linearity of the ver-
tical sweep. Vertical centering is achieved by the VERT.

SECTION 4 RF

AFC

SECTION 2 AUDIO

LOCAL
0sC

TO 10
LOW HIGH
BAND BAND
AERIAL AERIAL

PHILCO PRECISION |
CHANNEL SELECTOR )

NN /o i
@ Qv‘f/ 6ALS 784 785 LS
15T AIF 2ND AIF DISCRIMINATOR AF AUDIC
AMPL AMPL AMPL CuTPUT
SECTION 3 VIDEO
VIDEO
INPUT IST VIF 2ND VIF VIDEO VIDEO
IF AMPL AMPL AMPL DETECTOR AMPL ouTPUT

> 6AGS

6AGS

MIXER

SECTION 5 SWEEP

o—{ 65L7GT )

VERT SYNC
AMPL

N/

RF
AMPL
VERT SWEEP

(

‘7C5: @—

@ GEN

SYNC
">

Sep
HORIZ SENC
AMPL HORIZ SWEEP
GEN

NOT~ VERT SWEEPTp2 HIGH (NEGATIVE)
OUTPUT . VOLTAGE RECTIFIER
/I\ LOW VOLTAGE
\79 @ ouTPUT Suee
NO1 HORIZ SWEEP po2 LOW VOLTAGE
OUTPUT RECTIFIER

FIGURE 15. MODEL 48.700, BLOCK DIAGRAM.

TP-4736F
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CENT. control R525, which varies the d-c voltage ap-
plied to the vertical-deflection plates of the picture
tube to deflect the beam up or down, as required for
proper centering of the picture.

C513 and R527 form a differentiating network which
changes the short-time horizontal-synchronizing pulses
to sharp negative pips. These pips are amplified and
inverted by the horizontal-sync amplifier and are ap-
plied to the grid of the 6SL7GT horizontal-sweep gen-
erator.

Since the horizontal sweep is much faster than the
vertical sweep, certain circuit components are required
in the horizontal-sweep-generator circuit which are not
needed in the vertical-sweep-generator circuit. The
plate circuit of the horizontal-sweep-generator tube con-
tains a tuned circuit consisting of L500 and C518, which
is resonant at a frequency of approximately 15,000
c.p.s. -The positive sync pulse at the first grid (pin 4)
triggers the blocking oscillator. During the positive
swing of the grid, the plate current of the first section
of the tube increases rapidly. When the grid voltage
falls sharply to its maximum negative peak (see figure
26), due to the feedback developed in the transformer,
the plate current is abruptly cut off. The sudden stop-
ping of the plate-current flow shock excites the tuned cir-
cuit, causing it to oscillate and produce a voltage at its
resonant frequency. This sine-wave voltage is com-
bined, at the second cathode (pin 3) of the horizontal-
sweep-generator, with the negative pulse from the first
plate (pin 5). See figure 29. The frequency of the
resonant circuit, in conjunction with the generator-
circuit time constant, determined by the setting of the
HORIZ. HOLD control R534, sets the frequency of
the horizontal-sweep generator. The stabilization pro-
duced by the tuned circuit reduces the effect of noise
on the horizontal sweep. The output of the horizontal-
sweep-generator is applied to the grid of horizontal-
sweep output tube No. 1, which operates in push-pull
with horizontal-sweep output tube No. 2. A portion
of the output voltage from horizontal-sweep output
tube No. 1 is used to drive horizontal-sweep output tube
No. 2. Two output voltages of the proper saw-tooth
shape but of opposite polarity are coupled from the
horizontal-sweep output stage to the horizontal-deflec-
tion plates of the picture tube. The WIDTH control
R539 adjusts the bias applied to horizontal-sweep out-
put tube No. 1, thus increasing or decreasing the ampli-
tude of the sawtooth voltage applied to the horizontal-
deflection plates. The HORIZ. LIN. control R545
determines the amount of voltage fed back to, and in
phase with the input of the horizontal-sweep output
tubes, to control the linearity of the horizontal sweep.

Horizontal centering is controlled by HORIZ. CENT.
control R546, which varies the d-c voltage applied to
the horizontal-deflection plates of the picture tube to
deflect the beam to the left or right, as required for
proper centering of the picture. Focusing is achieved
by FOCUS control R104 which varies the d-c voltage
applied to the first anode of the picture tube.

©John F. Rider
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TP-4200

FIGURE 16. NO VIDEO SIGNAL (RASTER ONLY).

Power-Supply Section

The power-supply section contains two power sup-
plies; one is a low-voltage high-current supply for the
Receiver circuits, and the other is a negative high-volt-
age low-current supply for the picture tube.

The low-voltage supply employs a 5U4G tube in a
full-wave rectifier circuit, the output of which is filtered
by a low-pass filter.

The negative high-voltage supply uses a 1B3GT tube
in a half-wave rectifier circuit, the output of which is
filtered by a low-pass filter. A bank of series resistors
make up the bleeder network, which supplies voltages
for the FOCUS and BACKGROUND controls and the
picture-tube bias.

A safeguard is provided by an interlock which dis-
connects the primary a-c voltage when the back of the
Receiver is removed.

TP-4205
FIGURE 17. REFLECTIONS (GHOSTS).
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TROUBLE-SHOOTING PROCEDURE FOR
TELEVISION RECEIVERS

First, localization of the trouble to a fune-
tional section, or block of circuits.

Second, isolation of the faulty circuit, or
stage, within that section.

Third, location of the defective part within
that- circuit.

The receiver circuit is divided into five functional
sections, or blocks of circuits, as follows:

Section 1—the power-supply circuits
Section 2—the audio circuits

Section 3—the video circuits

Section 4—the r-f circuits

Section 5—the sweep circuits

“ In the Philco trouble-shooting procedure, localization
of the trouble to a functional section is accomplished,
if possible, by the OPERATIONAL CHECK. Charts
are given to help the serviceman make this check quickly
and accurately. Practically all of the troubles which
occur in a television receiver cause abnormal indications
on the screen or from the speaker, or both. By simply
looking and listening, the serviceman often can localize
the trouble to a block of circuits immediately, without
ncedless testing.

If the trouble cannot be localized by the OPERA-
TIONAL CHECK, it can be localized by the TEST-

POINT ANALYSIS. To aid in this analysis, the parts
in the schematic diagram, base layouts, and replacement
parts list are symbolized according to the section num-/
bers, and a trouble-shooting chart is given for each
section. Each sectional chart refers to one or more
“major” test points (numbers within stars) and a
subordinate group of “key” test points (letters within
circles), which are indicated on the schematic diagram
and base layout. A few tests at the “major” test points
throughout the receiver, as directed in the trouble-
shooting charts, will definitely localize the trouble to
a particular section, and eliminate other sections from
suspicion.

After the trouble has been localized to a section,
cither by the OPERATIONAL CHECK or by the TEST-
POINT ANALYSIS, a few additional tests at the “'key”
test points, specified in the chart for that section, will
isolate the faulty circuit. The defective part can then be
located by testing tubes, by simple voltage and resist-
ance measurements, by substitution of parts, or, in some
circuits, by waveform checks. Trouble revealed by any
test should be corrected before testing further.

IMPORTANT!

To insure proper operation, all repairs should be;
made using exact replacement parts, and the new part
should be located in the exact position from which the
original part was removed. [If it is necessary to temp-
orarily move other parts or wiring to make the repair,
be sure to dress the parts and wiring back to their
original positions after the repair has been made.

OPERATIONAL CHECK

NOTE: Do not make an operational check if the
complaint indicates that the Receiver cannot be turned
on without risk of further damage — proceed with the
TEST-POINT ANALYSIS, page 16.

If the complaint indicates that the Receiver can be
turned on without risk of further damage, turn on the
Receiver and set the Philco Precision Channel Selector
to receive a television station which is on the air. Either
the picture or the sound, or both, may be unsatisfactory.

If both are unsatisfactory, apply a signal of the proper
frequency from an AM signal gencrator to the aerial
receptacle; this should produce audio output from the
speaker and modulation bars on the screen. If both
are satisfactory, check the aerial installation. If either
the sound or modulation pattern, or both, are unsatis-
factory, disconnect the signal generator and refer to
the classified portions of the following charts.

SOUND PRESENT, BUT PICTURE MISSING

INDICATION

PROBABLE TROUBLE

REFERENCE

Only bright, horizontal line appears on
picture tube.

Defective vertical-sweep circuits.

Refer to Section 5 trouble-shooting chart.

No picture, but sound is good, and
raster appears. See figure 16.

Trouble in video circuits, except input
i-f amplifier stage.

Refer to Section 3 trouble-shooting chart.

Sound good, but picture tube unlighted.

Defective high-voltage power supply or
defective picture tube.

Refer to Section 1 and Section 3 trouble-
shooting charts.

© John F. Rider
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SOUND PRESENT, BUT PICTURE MISSING (Continued)
INDICATION PROBABLE TROUBLE REFERENCE

Only bright vertical line appears on
picture tube.

Defective horizontal-sweep circuits.

Refer to Section 5 trouble-shooting chart.

Only bright spot appears on picture
t

Defective horizontal and vertical-sweep
circuits.

Refer to Section 5 trouble-shooting chart.

PICTURE PRESENT, BUT SOUND MISSING

Picture good, but no sound.

Trouble in audio circuits,

Refer to Section 2 trouble-shooting chart.

BOTH PICTURE AND SOUND MISSING

No picture or sound, but raster appears.
See figure 16.

Trouble in rf circuits. Defective input
i4 amplifier stage or a-g.c circuit

Refer to Section 3 and Section 4 trouble-
shooting charts,

L
No picture, sound, or raster.

Defective low-voltage power supply.

Refer to Section 1 trouble-shooting chart.

PICTURE NOT GLEAR

Sound and picture weak.

Weak r-f amplifier, oscillator, mixer, or
input-i-f amplifier tube. Defective aerial.
Defective a-g-c circuit.

Refer to Section 3 and Section 4 trouble-
shooting charts. Check aerial

Picture too dark (CONTRAST and BACK-
GROUND controls properly adjusted).

Defective a-g-c circuit.

Refer to Section 3 trouble-shooting chart.

Flashes In raster with aerial discon-
nected.

High-voltage power supply arcing (cor-
ona discharge).

Multiple images (ghosts) appear. See
figure 17.

Defective aerial installation, or incorrect
orientation of aerial. Standing waves
on transmission line.

Refer to Section 1 and Section 3 trouble-
shooting charts. Check lead dress of
high-voltage circuit.

Check aerial and transmission line.

Insufficient contrast in picture (CON-
TRAST control properly adjusted), See
figure 5.

Insufficient gain in video circuits, or de-
fective picture tube.

Refer to Section 3 trouble-shooting chart.

Sound in picture (horizontal bars follow-
ing modulation). See figure 19.

Microphonic tubes. L301B (accompany-
ing-sound trap) incorrectly adjusted. or
oscillator-core adjustment incorrectly set.

Refer to alignment chart, page 27.

Picture lacks sharpness of detail.

Defective FOCUS conirol. Defective pic-
ture tube. Trouble in r-f or video circuits.

Refer to Section 1, Section 3, and Section
4 trouble-shooting charts and to align-
ment charts.

Picture lacks detail (FOCUS control
properly adjusted).

Misalignment of Receiver, or defective
aerial system.

Refer to alignment chart, page 27. Check
aerial system.

Picture background unstable.

Trouble in d-c restorer.

Refer to “D-C RESTORATION CHECK.,”
page 29.

Beat pattern (fine, weaving, meshed
lines).

©John F. Rider

Interference from short-wave transmitter.
Misalignment of Receiver. Improperly
adjusted oscillator coil L400A.

Check aerial orientation and installation,
Refer to alignment chart, page 27. Re-
fer to Installation Instructions for Philco
Television Receiver Model 48.700, PR-
1468,
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PICTURE DOES NOT REMAIN STATIONARY

INDICATION

PROBABLE TROUBLE

REFERENCE

Picture will not sync vertically and hori-
zontally. See figures 7 and 8.

Defective sync-separator tube or associ-
ated circuit, or weak signal with high
noise level.

Refer to Section 5 trouble-shooting chart.

Picture will not sync vertically. See
figure 7.

Defective vertical-sync-amplifier or verti-
cal-sweep-generator tube, or associated
circuits,

Refer to Section 5 trouble-shooting chart.

Picture will not sync horizontally. See
figure 8.

Defective  horizontal-sync-amplifier or
horizontal-sweep-generator tube, or as-
sociated circuits.

Refer to Section 5 trouble-shooting chart.

IMPROPER PICTURE SIZE

WIDTH control will not reduce width of
raster.

Defective WIDTH control or associated
circuit, or low anode voltage.

Refer to Section 1 and Section 5 trouble-
shooting charts.

Raster too small, either vertically or
horizontally (HEIGHT and WIDTH con-
trols properly adjusted). See figures 9
and 10.

Low output from low-voltage power sup-
ply. Weak or defective vertical or hori-
zontal-sweep-output tube, or insuficient
drive for output tubes, Defective WIDTH
or HEIGHT control circuits.

Refer to Section 1 and Section 5 trouble-
shooting charts.

RECEIVER DOES NOT OPERATE ON ALL

CHANNELS

Trouble on one channel only (stations
received on other channels).

Improper adjustment of oscillator for
defective channel. or open oscillator or
rf coil.

For oscillator adjustment, refer to “In-
stallation Instructions for Philco Tele-
vision Receiver Model 48-700,” PR-1468.
Refer to Section 4 trouble-shooting chart.

FIGURE 18.
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BEAT PATTERN.

TP-1005

FIGURE 19.

TP-4191
SOUND IN PICTURE.







