.I)J-I-l—l\)\)

TELEVISION

P-2870

PHILCO
- TELEVISION RECEIVER MODEL 48-700

COPYRIGHT, 1948, PHILCO CORPORATION



SUGGESTIONS FOR THE SERVICEMAN

THE IMPORTANT factor in your success as a television serviceman, aside from your technical

skill, is the impression you make on the customer.

You must always be courteous, neat, and clean, In-

addition to your professional attitude, your general appearance determines to a great extent whether

your services will be in demand, or whether you will be con31dered a hit-and-miss servu:eman who will

be called only as a last resort.

In keeping with your personal appearance, your work
in the customer's home should always be done carefully
and neatly, Your customer regards his home as his
most valuable possession. Ile has purchased a television
receiver to improve his home and to provide increased
pleasure for his family and friends. Anpy damage which
hé can trace to your careless workmanship will neither
be overlooked noi forgotten. It may become the basis
of a claim for the cost of repairs, or, at least, the cus-
tomer will remember, every time he views the television
receiver.

For that reason, unpack the television receiver on the
porch or in the basement, If it must be unpacked in
the living room, spread a heavy cover on the floor. Then
you can unpack and assemble the instrument on this
cover, and thus avoid littering the customer’s home with
splinters and packing material.

Place your tool box on the floor — never on the
furniture. Keep your tools in an orderly arrangement
in the box — not scattered over the floor. Also, put
a cloth under your tool box so that it cannot soil the
rug nor scratch the floor, In addition, place the solder-
ing iron carefully, so that it cannot fall off its stand and
scoich the rug nor char the floor.

When you are obliged to move furniture, be very
cafeful that you do not mar either the Furniture or the
floor. You would be wise to check the position of
articles in the room before you begin to work. Thus,
you can decide which articles you can move safely and
which floor lamps you should place, so that you will
not knock them over accidentally.

The proper performance of the receiver requires that
the customer know how to adjust the operating controls
and how to recognize a good picture. You must also
explain the operation of each control and then hand
the customer his User's Instructions for. reference.
Avoid mentioning interference problems, unless an in-

terference pattern is present, and be especially careful
to avoid giving a lecture on the theory and principles
of television operation — just to show how much you
know. Professional men always explain technical mat-
ters simply and briefly.

In making conversation with a customer, avoid any
mention of politics, religion, or obvious personal mat-
ters. More ill will has been cteated by such chance
remarks than you can possibly imagine.

When you are making aerial installations, walk
around the roof as little as possible, so that you may
avoid causing leaks or ceiling cracks. Be sure to ob-
tain permission before you drill into a “chimney to
mount the aerial. Also, be particularly careful to follow
Underwriters’ regulations and local ordinances in mak-
ing installations. Before you drill any holes, survey
the location thoroughly, so that you may avoid drilling
through the roof or into such objects as furniture,
radiators, or rugs. Make transmission lines slightly
longer than is necessary, $o that the receiver can be
moved aside when the room is being cleaned.

Before you leave the customer’s home, view the re-
ceiver from different locations, to make certain that the
picture is clear. After you have completed your work,

- clean the g or floor of any ditt you have created, fluff

up the chair cushions, straighten the covers, and replace
doilies on the furniture. Make the customer see that
you are careful to leave both the room and the outside
of the house as neat and clean as they were before yon
did your wotk. As you leave, wish the owner many
happy hours with his new television receiver and assure
him of your desire to help him in any way you can.

Many other precautions will occur to you, if you are
an alert serviceman — these preéautions will pay divi-
dends in the form of good will toward Philco and in
the customer’s personal recommendations to other
peotential buyers.




"'MODEL 48-700

SPECIFICATIONS
Vacuum Tubes (25)

Philco Television Receiver Model 48-700 is a 25-tube,

- modern-style, niahogany-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, thercby
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; G-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 iaches; 7-inch picture tube
with electrostatic deflection, using blocking-oscillator-
type horizontal and vertical-sweep generators.

Intermediate Frequencies

* Yideo 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):
393 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,

LOKTAL OCTAL MINIATURE CRT
1—7B4 1—1B3GT | 6—8BAGS .1-—7GP4
2—7B5 1-5U4G | 2—8BALS or
1—7F8 2--6SL7GT| 1—6]6 1—7]P4
2—7W7
5—7C5

TYPE FUNCTION

1B3GT | High-voltage reciifier

5U4G Low-voliage rectifier

6AG5 | R amplifier

6AGS Mixer

6AGS Input if amplifier

6AG5 | First vides-1f amplifier

6AGS Second video-i-f amplifier

6AGS5 | First video amplifier

6AL5 | Discriminator (FM detector and a.f.c)

6ALS Video detector and a-g-c reclifier

6]6 Oscillator and oscillator conirol »

6SL7GT | Verlical-sweep generalor

6SL7GT | Horizontal-sweep generator

7B4 Audio amplifier

7B5 Audio output

~7B5 Sync separator

7C5 Video output

7C5 Verlical-sweep oulput

7C5 Verlical-sweep ouiput

7C5 Horizontal-sweep oulput

7C5 Horizontal-sweep output

7F8 Vertical-sync amplifier and

horizontal-sync amplifier

TW7 First audio-i-f amplifier

TW7 Second audic-if amplifier

7GP4 | '
or Picture iube

7TP4 ‘




. MODEL 48-700

INSTALLATION

Complete installation details for Model 48-700 are
given in “Installation Instructions for Philco Television

‘Receiver Model 48-700,” PR-1468.

TELEVISION-AERIAL INFORMATION

A good aerial installation, with proper aerial adjust-
ment and orientation, is required to secure the best
possible performance from Model 48-700. Complete
aetial-installation instructions are given in “Installation

Instructions for Philco Television and FM Aerials,”

which is included with each aerial kit.

The following aerial kits and parts are available:

Philco Broad-Band Television Aerial Kit, Channels
1 through 6, Part No. 45-1563.

Reflector Kit for Broad-Band ‘Television Aerial,
Channels 1 through 6, Part No. 45-1564,

Philco Broad-Band Television Aerial Kit, Channels
7 through 13, Part No. 45-1561,

¥ s '—w :
— : :f - : !
s npe i~ : !
- ——— - 1
s - e
PHILCO PRECISION . OSCILLATOR PICTURE

CHANNEL SELECTOR ADJUSTMENT  BACKGROUND

Reflector Kit for Broad-Band Television Aeﬂal,
Channels 7 through 13, Part No. 45-1562.

Philco 8-Foot Guyed Aerial Mast Kit, Part No.
45-1560, .

Philco Aerial Mast Mounting Bracket Kit, Part No.
45-1551-1 (for wall mounting),

Sloping Roof Mast Mounting Bracket, Part No.
28-3757-1. ) '

Peaked Roof Mast Mounting Bracket, Part No.
28-3758-1. )

Philco 12-Foot Self-Supporting Mast Kit, Part No.
45-1569,

BHILCO [ leiinr oo -

PICTURE PICTURE OFF-0ON
CONTRAST FOCUS VOLUME

BRILLIANCE CONTROL. CONTROL CONTROL .
K CONTROL _ o B
FIGURE 1. MODEL 48-700, FRONT VIEW, SHOWING CONTROLS. , L



MODEL 48-700

—y

A number of controls and adjustments ate located
on the front, rear, and top of the chassis, The operat-
ing instructions fumishedP with each Receiver explains
the use of the controls which are to be ogerated by the
owner. All of the controls ate adjusted by the service-
man at the time of installation, or while he is testing
and aligning the Receiver., Figure 1 shows the front-

ELECTRICAL-CONTROL FUNCTIONS

panel controls, figure 2 indicates the adjustments on
the rear of the chassis, and figure 3 shows the chassis
mounted in the cabinet. The adjustments on top of
the chassis are shown in figure 34. The reference sym-
bol and function of each control and adjustment is given
in the following chart:

CONTROL REFERENCE SYMBOL

FUNCTION

Philco Precision Channel "Z400
Selector : Z401

Eight-position rotary iurret; connects proper
aerial, and r-f; mixer, and oscillator coils for
the television channel selecied.

OFF-ON 5101
VOLUME ‘ R216

Line switch: operaied by turning shalt of
VYOLUME conirol in clockwise direction from
OFT position. VOLUME conirol adjusis input
voltage to audio-amplifier stages.

BACKGROUND R108

Seis bias level of picture tube, Adjust to-
gether with CONTRAST control for pleasing
piclure, See figure 4.

CONTRAST ' R326

Bdjusts cathode bias of video-outpul fube to
conlirol output level of video signal. This con-
irol primarily determines range of gray shades
in piclure;: however, together with BACK-
GROUND contro), it also determines sharpness
{focusing) of picture. Adjust both controls
aliernately until pleasing picture is obtained.
See figure 5.

FOCUS R104

Determines d-¢ voltage applied to focusing
anode of piclure lube, BAdjust for best over-ail
picture clarily, See figure 6.

VERT. HOLD ’ R518

Controls frequency of verlicalsweep gener-
ator, Adjust 1o center of range over which
piclure remains verlically stationary. See
figure 7,

HORIZ, HOLD R534

Conlrols frequency of horizontal-sweep gener-
ator. Adjust o center of range over which
picture remains horizonlally stationary. See
figure 8.

HEIGHT ' R514

Conlrols verlical-sweep amplitude, Adjust so
that picture fills screen vertically. See figure 9.

WIDTH ~ R539

Controls horizontal-sweep amplitude. Adjust
so that piclure fills screen horizontglly. See
figure 10.

VERT. CENT, R525

Controls d-c voltage applied 16 veriical-deflec-
tion plates, Adjust for verlically centered
picture, See figure 11.

HORIZ. CENT. R546

Controls d-¢ voltage applied to horizontal-
deflection plates. Adjust for horizontally cen-
fered picture. See figure 12.

VERT. LIN. R523

Conirols amount of feedback to verlical-sweep
oulput tubes, Adjust for vertically symmelri-
cal pattern. See figure 13. '

HORIZ. LIN. R545 -

Conirols amount of feedback to horizonial-
sweep output tubses. Adjust for horizontally
symmetrical pattern. See figure 14.

Qascillator-core L400A
Adjustment : :

Adjusts oscillator coil for correct inductance.
See Alignment Procedure, page 26,
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LIN
HORIZ
LIN
-
WIDTH |AFC TEST| VERT. ALIGN HORIZ. AERIAL
HOLD TESTJACK CENT. - \RECEPTACLE
©J30] : -
HEIGHT HORIZ " VERT.
HOLD , CENT.
FIGURE 2. MODEL 48-700, REAR VIEW OF CHASSIS, SHOWING CONTROLS. TP-5008
f ‘ ' ,
ICTURE TUBE PICTURE PICTURE TUBE SPEAKER HIGH VOLTAGE : t_'w,
~

cLIP TUBE BRACKET PLUG - DANGER POINT

PICTURE TUBE AC _ Q)

SQCKET’ INTERLOCK . . ‘ _
FIGURE 3. MODEL 48-700, REAR YIEW OF CABINET. TP-5008A
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TP-3812

FIGURE 4. BACKGROUND CGNTROL REQUIRES
"ADJUSTMENT.

’ TP-3807
EIGURE 5. CONTRAST CONTRCL REQUIRES ADJUSTMENT.

) TP-3825
FIGURE 6. FOCUS CONTROL REQUIRES ADJUSTMENT.

TP-3820

TP-4978
FIGURE 8. HORIZ. HOLD CONTROL REQUIRES ADJUSTMENT.

. TP-3813
FIGURE 9. HEIGHT CONTROL REQUIRES ADJUSTMENT.
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MODEL 48-700

TP-3524

' . : 1P-3814 FIGURE 12, HORIZ, CENT. CONTROL REQUIRES
FIGURE 10. WIDTH CONTROL REQUIRES ADJUSTMENT, : ADJUSTMENT.

TP-382§ - Tb-3822
FIGURE 11. VERT. CENT. CONTROL REQUIRES ADJUSTMENT. FIGURE 13, VERT. LIN. CONTROL REQUIRES ADJUSTMENT.

’ TP-3817
FIGURE 14, HORIZ, LIN, CONTROL REQUIRES ADJUSTMENT,
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CIRCUIT DESCRIPTION

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 freq[uency control) insures that the Re-
ceiver is properly tuned at all times for the maximum
clarity of the picture and sound. The use of Automatic
Level ControF 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
oscillator and mixer coils, and Z401 contains the r-f

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 C401B
is used only on those channels fgr which the capacitance
of C412 is too small to tune the circuit propetly. T'rim-
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 6AGS5 r-f amplifier is impedance-
coupled to the 6AGS5 mixer. The mixer coil and the .
oscillator coil for each channel 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
cagacitively 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
6J6 dual triode, is shunted by a reactance tube (osc.
control), which employs the other section of the 6]J6.
The reactance tube is controlled by 2 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 cosrection 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 each channel when the oscillator
coil for each channel has been correctly adjusted is given
in the following chart:

cgwes | mawn | iy | camim |ISEMSE | YRR | RO | ST
- me.} FREQUENCY | FREQUENCY (me.] (me.) (me.) (me.)
1 44—50 45.25 4975 71.85 26.6 22.1 None
2 54—60 55.25 59.75 81.85 26.6 22.1 32.1
3 6066 61.25 65.75 87.85 26.6 22.1 28.1*
4 66—72 67.25 7175 - 93.85 26.6 22,1 28,1
3 76—82 77.25 8L.75 103.85 26.6 22.1 32.1
6 82—88 8325 B87.75 109.85 28.-6 221 28.1*




MODEL 48-700
CHANNEL BAND . CARRIER CARRIER Mocouiner | TS N ST

NO. {me.) FREQUENCY | FREQUENCY QUEN L M plo |

7 174—180 175.25 179.75 201.85 26.6 22.1 Nqne

8 180—186 181.25 185.7% 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 198204 199.25 203.75 225.85 26.6 22.1 | 28.1*

12 204—210 205.25 209.75 231.85 286 22.1 28.1*

13 210216 211.25 215.75 237.85 26.6 | 22.1 28.1*

* Adjacent-channel audioc-id signal falls within the Receiver band pass, and is rejected by the adjacent-

channel-sound {irap.

Video Section

The intermediate-frequency signals present in the
plate circuit of the mixer are transfersed by impedance
coupler Z300 to the grid of the 6AGS5 input i-f ampli-
fier and amplified. The plate and grid windings of the
fitst video-i-f impedance coupler Z301 are tuned to
accept the video-i-f signal (20.6 mc.), while the sound
trap L301B is adjusted to reject the audio-i-f signal
(22.1 mc.); thus very litde, 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 through
the first audio-i-f transformer 7200, the audio-i-f signal
is transferred to the first audio-i-f stage.

‘The video-i-f signal is amplified by the GAGS5 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 thbat of
7301 to achieve the desired band pass. The adjacent-
channel-sound trap L302B is tuned to the adjacent-

channel audio-i-f signal (28.1 mc.), and offers a high -

impedance to the adjacent-channel audio-i-f signal, if
present, (Because of chananel allocation, the adjacent-
channél 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 sigoal is transferred by the third video-i-f impedance
coupler Z303, which is tuned to a frequency stightly
different from that of Z302 or Z301, to the video de-
tector. ‘The video detector, consisting of one section of
a GALS5 dual-diode, rectifies the negative portion of the
video-i-f sigoal. The resultant video signal is then
-amplified by the 6AGS 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

10

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 iosuring 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 cbange in the
strength of the incoming signal is compensated for by
a change in the gain of these stages.

Audié 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 improved 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-c 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,
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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 recurrerice rate of the horizontal and vertical-
sweep gencrators, 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
vertical-sync and horizontal-sync amplifiers through
separate t-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 pulses and applies them to the vertical-sync-amplifier
grid. These signals are amplified and applied to an

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 volitage build-up in the integrating net-
work, whereas the long, serrated, vertical-sync pulses
have a2 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 oppesite polatity are coupled to the vertical-
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,

CHANHEL SELECTOR

P |

ACCOMPANYING | ADJACENT
’ SOUND TRAP | SOUND TRAP

SECTION 4 RF AFC SECTION 2 AUDIO
e (=) q
650
15T AFF 2ND AIF DISCRIMINATOR AF AUDIO
P AMPL AMPL AuipL auTPyT
T0 10
9 st comaoL SECTION 3 VIDEO
AERIAL AERIAL INPYT ISTYIF 2HD VI e R on VIDEO VIDEQ
1F AWPL AMPL AMPL AMPL oUILUT
PHILCO PRECISION

AGC

M@ 6AGS
RPN

FIGURE 15. MODEL 48-700, BLOCK DJAGRAM.

AMPL MIXER
k)
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{78 X w—{ 551767 } [ 7 ‘ cH
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@ GEN OUTPUT 7 YOLTAGE RECTIFICR
SYRE
SEP
LT { esizot ) 15 LOW VOLTAGE
‘ [ 504G
HOR:‘%J s \__/ OUTRUT
* HORIZ SWEEP Ho1 HORIZ SWEEP LOW VOLTAGE
GEN outpur - MO? RECTIFIER
TP-A736F

11



'MODEL 48-700

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 approxinrately 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 polacity are coupled from the
horizontal-sweep output stage to the hotizontal-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 hortizontal-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,

12

' 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-voltago high-cuzrent supply for the

" Receiver circuits, and the other is a negative high-volt-

age low-cucrent 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
filteced by a low-pass filter. A bank of series resistors
make up the bleeder network, which supplies voltages
for the FOCUS and BACKGROUND contepls 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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THE PHILCO TROUBLE-SHOOTING PROCEDURE FOR

TELEVISION

The Philco trouble-shooting procedure for television
receivers is logical, thorough, and easy to follow. The
basis of the Philco procedure is:

First, localization of the h"ouble to a func-
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 Ffunctional
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
needless testing,

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

RECEIVERS

POINT ANALYSIS. To aid in this analysis, the parts
in the schematic diagram, base layouts, and replacement’
parts list are symholized 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,
either 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 patt can then be
located by testing tubes, by simple voltage and resist-
ance measurements, by substitution of parts, or, in some
ciccuits, 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. IFf it is necessary to temp-
orarily move other pasts or wiring to make the repair,
be sure to dress the parts and witing 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.

speaker and modulation bars on the screen.

If both are unsatisfactory, apply a signal of the proper
frequency from an AM signal generator to the aerial
receptacle; this should produce audio output from the
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 (o
the classified portions of the following charts.

SOUND PRESENT, BUT PICTURE MISSING

INDICATION

PROBAELE TROUBLE

REFERENCE

Only bright, horizontal line appears on
plciure iube,

Deleclive vertlcal-sweep circuils,

Relor 1o Seclion 5 trouble-shosling charl.

bul sound s good, and
See flgure 16.

No plclure,

rasler appears, 14 ampllfler slage.

Trouble In video c¢lrcuils, excep! input

Refer to Secllon 3 Iroubleshoollng charl.

Sound good, bul plclure lube unlighted,

Dsfeclive hlgh-voltage power supply or 1

deleclive piclure tube.

Refor 1o Secllon 1 and Section 3 Irouble-
shooling charls,
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ODEL 48-700

SOUND PRESENT, BUT PICTURE MISSING

{Continued)

INDICATION

PROBABLE TROUBLE

REFERENCE

Only brighl vertical line appears on
picture iube,

Defeclive horlzontal-sweep circulls,

Reler 1o Seclion 5 rouble-shoollng chart,

Only brlght spot appears on piclure
tube,

Deleclive horlzontal and verlical-sweep
circuits,

Refer to Seclion 5 {rouble-shooilng charl.

PICTURE PRESENT, BUT SOUND MISSING

Piclure good, but no sound.

Trouble in audio circuils.

Reler to Seclion 2 trouble-shooling charl.

BOTH PICTURE AND SOUND MISSING

No piclure or sound, bul raster appears,
See figqure 16. '

Trouble in rd clrcuils, Defeclive inpul
i-f amplilier stage or a-g-¢c circult.

Reler to Section 3 and Sectlon 4 irouble-
shooling charls, '

No picture, sound, or raster.

Deleclive low-voliage power supply.

Refer to Seoctlon 1 lrouble-shooling charl.

'"PICTURE NOT CLEAR

Sound and piclure weak.

Weak ri amplifisr, oscillalor, mixer, or
Inputl-{ amplifier tube, Deleclive aerial.
Deleclive a-.gq-¢ clrcull.

Reler 10 Seclion 3 and Section 4 lrouble-
shooling charls, Check aerial,

Piclure toe dark {CONTRAST and BACK-
GROUND controls properly adjusted).

Deleclive a.g-¢ clreuit.

Relfer 1o Seclion 3 {rouble-shooling thart.

Flashes
nected,

in raster with aerial discon-

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

Mulllple imuqes (ghosls) appear. See
figure 17,

Defaclive aerial installalion, or Incorrect

orientalion of aerlal.
on iransmission line,

Slanding waves

Reler 1o Section 1 and Seclion 3 trouble-
shooling charls, Check lead dress ol
high-vollage circuit.

Insulficient conirast in piclure (CON-
TRAST conirol properly adjusted). See
ligure 5.

Insufiiclent gain In video circuits, or de-
fective piclure lube,

Check aerial and Iransmisslon lins.

Refer to Seclion 3 trouble-shooling chaxrt.

Sound In piclure (horizontal bars follow-
ing modulalion). See figure 19.

Microphonlc tubes, L301B {accompany-
Ing-sound frap) incorreclly adjusted, or
osclllator-care adjusiment incorrectly set,

Reler lo allgnmen! charl, page 27,

Piclure lacks shaipness of delail.

Delective FOCUS conlrol, Deleclive pic.
ture {ube. Trouble In rf or video clrcuils.

Piclure lacks delail (FOCUS conlrol
properly adjusled).

Misalignmenl of Receiver, or deleclive
aerlal syslem.

Reler to Secllon ], Seclion 3. and Seclion
4 irouble-shooling charis and io align-
men! charls, .

Reler to allgnment chart. page 27. Check
aerial system. )

Piclure background unslable,

“Trouble in d.c reslorer.

"Beal

paltern {line, weaving, meshed

Jines).

Interference from shorl-wave ransmilier.
Misallgnment of Receiver. Improperly
adjusied oscillator coil L4Q0A,

Refer lo “D-C RESTORATION CHECK."

page 29,

Check aerlal orlentation and inslallalion,
Refer 10 alignmenl charl, page 27. Re-
fer to Installation Insiruclions for Philco
Television Receiver Model 49-700, PR.
1468,

14




MODEL 48-700

PICTURE DOES NOT REMAIN STATIONARY

INDICATION

PROBABLE TROUBLE

REFERENCE

Piclure will nol sync verlically and hori-
zonlally. See figures 7 and 8.

Defeclive sync-separator lube or associ-
aled circuil, or weak signal wilh high
noise level.

Reler to Secllon 5 Irouble-shooling chasl,

Piclure will nol sync verlically. See

figure 7.

Defeclive verticalsync-amplifier or verli-
cal-sweep-generator lube, or associated
circuils.

Refer to Section 5 irouble-shooling charl.

Picture will not sync horizonially. See
figure 8.

Defective  horizontal-sync-amplllier or
horlzonlal-sweep-generalor lube, or as-
socialed circults.

Refer 1o Seciion 5 {rouble.zshooting charl.

IMPROPER PICTURE SIZE -

WIDTH contrel will nol reduce widih of
1asler,

Defective WIDTH control or associaled
circail, or low anode vollage,

Reler to Secllon 1 and Section 5 Irouble-
shooling charls.

Rasler loo small, either verlically or
horlzonlally {HEIGHT and WIDTH con-
trols properly adjusted). See figures $
and 10.

Low oulpul from low-vollage power sup-
ply. Weak or defeclive vertical or hori-
zontal-sweep-oulput lube, or InsuHicient
drive for oulpul lubes, Delaciive WIDTH
or HEIGHT conlrol circuils,

Reler to Secllon 1 and Seclion 5 trouble-
shooting charls,

‘RECEIVER DOES NOT OPERATE ON ALL

CHANNELS

Trouble on one channel only ({slaliona
recelved on other channels),

Improper adjusiment ol oscillator for
defeclive channel, or open oscillalor or
rf coil,

For oscillator adjusimen!, reler io "In-
slallalion Insiruclions for Philco, Tele-
vision Recelyer Model 48.700,” PH-1468.
Refer 1o Seclion 4 irouble-shooling charl.

FIGURE 18.

BEAT PATTERN.

TP-1005

FIGURE 19.

TP-4198
SOUND IN PICTURE.
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TEST-POINT

Preliminary Check

Remove the Receiver chassis from the cabinet and
carefully inspect it for evidence of .burnt or overheated
patts, tubes groken or loose in sockets, broken or loose
connections, defective insulation, or other indication of
trouble, If any indications of trouble are found, locate
the cause of the trouble before replacing the damaged
part.

After the inspection has been made, and any neces-
sary repairs have been completed, connect the Receiver
for operation on the bench, using the speaker and
picture tube from the set being repaired.

Test Equipment Required for
Test-Point Analysis

To perform the trouble-shooting tests, the following
test equipment and parts are required:

VTVM or 20,000-ohms-per-volt volemeter
OSCILLOSCOPE with broad-band amplifiers
SIGNAL GENERATORS

Audio signal generator

ANALYSIS

AM signal generator (frequency range of 20 mc,
to 28 mc. for i-f tests; Frequency range for r-f
. tests to cover local-station carrier frequencies)

FM signal generator (center-frequency range of
20 mc, to 30 mc,, and sweep range of at least
250 kc. A television FM signal generator with
a sweep range of 8 mc. may be used.)

MISCELLANEOUS
1-mf, condenser (paper, 600-volt rating)
50-mmf, condenser (mica, 2000-volt rating)
.002-mf. condenser {mica, 2000-volt rating)
1000-ohm resistor

Line cord, with standard male connector, Part No,
L2183, a special female connector, Part No.
27-6217, and shell Hange, Part No. 56-4346 (to
fit a-c interlock). '

CAUTION

High voltage dangerous to human life is used in this
Receiver, Unless the high voltage is required for a
pictute-tube presentation or for a voltage check, the
1B3GT high-voltage rectifier should be removed while
trouble-shooting, to avoid possible physical contact and

- serious injury.

. TROUBLE SHOOTING SECTION 1 — POWER-SUPPLY CIRCUITS

NOTE: For step 1, connect a VIVM or a 20,000-
ohms-per-volt voltmeter across test point. For steps
2 and 3, connect an a-c voltmeter across test point.

For steps 4, 5, 6, and 7, connect a VIVM or a 20,000- -

ohms-per-volt voltmeter between test point and ground,
For steps 8, 9, 10, and 11, tarn BACKGROUND and
FOCUS controls fully counterclockwise, and connect
a 20,000-ohms-per-volt voltmeter (5000-volt range) be-

tween test point and ground.

Voltage readings given were measured at a line volt-
age of 117 volts, a.c, “

If the "NORMAL INDICATION" is obtained in
steps 1 and 8, proceed with the tests for Section 2
(audio circuits); if not, isolate and correct the trouble
in this section,

LOW-VOLTAGE POWER SUPPLY

STEP TEST POINT | NORMAL INDICATION

ABNORMAL
INDICATION

POSSIBLE CAUSE OF ABNORMAL
INDICATION .

140 volts, d.c.

SR o

i normal indication is obtalned., proceed with
step 8, .1f abnomal indicalion is oblained, pro-
ceed with step 2.

%

117 volis, a.c,
{110 to 120 volis)

High or low vollage
No voltage

Incerrect power source,
Delsctlve: P100, J100, W60,

’ ®
Remove 35U4G
tube.

745 volls, a.c.

Low voliage
Ho vollage

Defective: T100,
Defeclive: T100, S100.

4 @
Replace 5UAG
iube,

395 volis, d.c.

High voltage
Low or no vollage

Open: L100, L10I. RI00A,
Shorted or leaky: CL0IA, C101B, C10iC. Cl02,
C103, C208°. Defeclive: 5U4G,- T100,

16
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MODEL 48-700

TROUBLE SHOOTING SECTION 1 — POWER SUPPLY CIRCUITS (Cont.)

ABNORMAL POSSIBLE CAUSE OF ABNORMAL
STEP TEST POINT | NORMAL INDICATION INDICATION . INDICATION
5 @ 350 volis, d.c. Hlgh vollage Open: L100, R100A.
No voliage Open: L101.
"B @ 250 volle, d.c. No vollage Opem: RIUOH.‘
7 B 6 .| 395 volis, dic, No voltage Open: L100,

_ HIGH-YOLTAGE POWER SUPPLY . .
BE SAFE! TURN OFF RECEIVER BEFORE MAKING CONNECTIONS

8 Negallve 2100 \l:olls. d.c. If abnormal Indlcalion is oblained, proceed with
step 9.
] © Negalive 3050 volis, d.c, [ High voltage Open: R105, R104, R103, R102, R1DI,
Low vollage Leaky: Cl008, C100B, C100C. Open: CIQ0A.
Defective: 1BIGT, TL00.
No vollage Open: R109. Sherled: Cl100A, Cl00B.
10 @ Negalive 2900 volis, d.c. | Low vollage Open: R108, R106,
i @ Negative 2100 volts, d.c. | No voltage Open: RI04,

* This parl, located In another seclion, may cause abnormal Indicalion in ihis =eclion,
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FIGURE 20, BOTTOM VIEW OF CHASSIS, SHOWING SECTION 1 TEST POINTS.  TP-4735A
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MODEL 48-700

TROUBLE SHO'O'I"I_NG SECTION 2 — AUDIO CIRCUITS

Set VOLUME control to maximum.

NOTE 1: Use an FM signal generator, set to 22.1
mc. An AM signal genetator with 400-cycle modulation
may be used if an FM signal generator is not available.
If an AM signal generator is used, it should be adjusted
slightly below 22.1 mc. For steps 1, 5, 6, and 7, con-
nect the signal generator between test point and ground;
use a .1-mf. condenser in series with the signal lead.
Use moderate to weak output, :

NOTE 2: For steps 2, 3, and 4, connect an audio
signal generator, set at 400 cycles, between test point
and ground; use a .1-mf. condenser in series with the
signal lead. Use moderate to weak output.

If the "NORMAL INDICATION” is cbtained in
step 1, proceed with the tests for Section 3 (video cir-
cuits); if not, isolate and correct the trouble in this
section.

@%‘)D@
o0

GSL7GT
VERT SWELP GEN

—_——— ey

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 Loud. clear audio slgnatl, Trouble In this seclion; proceed wlth stap 2.
See nole 1.
9 @ Loud, clear audlo signal. Defective: L5200, T200, C221, 7B5, Open: C220A, R220, R221.
See note 2. Shorted or leaky: C220B,
3 @ Loud, clear audio signal, louder Open: CZ19, R219, R218, R217. Delecllve: 7B4, Shorled or
See nole 2. than in slep 2. leaky: C218.
/ sz%
. AFC A
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7cs 7cs
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FIGURE 21. BOTTOM VIEW OF CHASSIS, SHOWING SECTION 2 TEST POINTS. . TP-473B
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MODEL 48-700

TROUBLE SHOOTING SECTION 2 — AUDIO CIRCUITS (Cont.)

POSSIBLE CAUSE CF ABNORMAL INDICATION

STEP TEST POINT NORMAL INDICATION
4 @ Clear audio signal, weaker { Shorled: C212, C213, C218, C217, Open: C214, C215. Defec-
See note 2, than in step 3. five: R2l6.

5 @ Toud. clear audio signal, louder Deleclive: 6ALS (discriminator], 7W7 (Znd adt), Z202. Open:
See nole 1. than in step 4. 1205, R208, R207. R205, R206, R211, R212, C209, C207, Shorled:
C211, C209, : .
6 ‘ @ Loud, clear audio signal, louder Defeclive: W7 {1s1 a\l), Z201. Open: R201, R202, R204, R203,
See nole 1, : than in step 5, C204, C205, L.209. Shorled:s C205, C204.
7 Loud, clear audle signal. Deieclive: Z20i, Open: R200, Shorled: C203. Misallgnmen!:
Sce note 1, See alignmeni charl, page 27. Trouble in Seclion 3.

TROUBLE SHOOTING SECTION 3 — VIDEO -CIRCUITS

Set CONTRAST control fully clockwise. Set BACK-
GROUND control so that raster is faintly visible on
picture tube, If raster cannot be obtained, proceed to
Section 5, and test for horizontal and vertical-sweep
action; after correcting the trouble, return to this sec-
tion,

NOTE 1: For steps 1, 5, 6, 7, 8, and 9, connect an
AM signal generator, set at 26.6 mc, and modulated at
400 cycles, between test point and ground; use a .1-mf.

condenser in series with the signal lead.

NOTE 2: For steps 2, 3, and 4, connect an audio
signal generator, set at 400 cycles, between test point
and ground; use a .1-mf. condenser in series with the
signal Iead.

If the “"NORMAL INDICATION" is obtained in
step 1, proceed with the tests for Section 4 (r-f circuits);
if not, isolate and correct the trouble in this section.

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION.,
i Strong, ollemate while and | Trouble in this seclion; proceod wilh step 2.
See note 1. @ black bars on piclure lube,
with weak signal-generator
oculput,
2 @ Allernate white and black bars, Dolective: 7GP4 (piclure tube). Open: C322, L310, L3914, Shorted:
See nole 2, with slrong slgnal-generater Cazz,
oulput,
3 @ Same as slep 2, excepl strong- Delective: 7C5, Open: R329, R330, R325, R326. R3I27. R328.
See nole 2. er bars, with less signal-gen- Sherled; C320C, C320D.
erator oulput than In step 2,
4 @ Same as slep 2. excep! slrong- Defeclive; GAGS (video amplifler), Open: aL’ns. R324, L307.
See nole 2. er bars, wilh less signal-gen. R320, R321, R322, C321. Shorted: C320A, C320B,
orator oulput than in slep 3.
5 @ Same as step 2. with slrong Delecllve: GAL5 (vides deleclor). Open: L308, C318, R3i8,
See nole 1. signal-generalor oulpul. 1.307.
8 @ Same as slep 2, with less sig- | Defeclive: 6AGS .(2nd video 11), Z309, Open: R313. R314,
See note 1. nal-generator oulput than In L3068, R312. Shorted: C315, C313, CI14,
slep 5.
7 6 Same as step 2, wilh less slg- Defectlve: 8AGS5 {isl video 11), Z302, Open: R310, R311, L305,
See nole 1. nal-generator oulput than in H309. Shorled: C3039,-C311, C310,
slep B,
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MODEL 48-700

TROUBLE SHOOTING SECTION 3 — VIDEO CIRCUITS (Cont.)

STEP TEST POINT

NORMAL INDICATION

POSSIBLE CAUSE OF ABNORMAL INDIC

ATION

e .
See nole 1, @

Same as elep 2, with less slg
nalgenerator oulpul than in | L30d, Shorted: C308, C307, C203*.

slep 7.

Defeclive: 6AGS (inpui L1.). 2301, QOpen: R200°,

R307, R308,

9
See nole 1.

Some as step 1.

Defeclive: Z300,

* This parl. localed In another seclion,

may cause abnormal indicalion In this seclion,

/
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FIGURE 22. BOTTOM VIEW OF CHASSIS, SHOWING SECTION 31 TEST POINTS. TP-4735C
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MODEL 48-700

TROUBLE SHOOTING SECTION 4 — R-F CIRCUITS

Set channel selector to desired channel (make certain
that proper coils are inserted in channel selector), and
turn YOLUME control fully clockwise,

For all steps, except step 2, connect an AM signal
generator, set to audio-carrier frequency of desired chan-
nel (see page 9 for frequency chart), between test
point and ground; use a .1-mf, condenser in series with
the signal lead. TFor steps 1 and 5, loose coupling
should be used. .

NOTE: For step 2, connect a voltmeter {VIVM, or
20,000-ohms-per-volt voltmeter), with a 1000-ochm isol-
ating resistor in series with the prod end of the negative

lead, across test point A (pins 6 and 7 of oscillator
tube). ' '

If the “NORMAL INDICATION” js obtained in
step 1, proceed with the tests for Section 5 (sweep cir-

cuits); if not, isolate and correct the trouble in this
section.

TEST NORMAL ABNORMAL -
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF AENORMAL INDICATION
1 Loud, clear audlo | Weak or no signal. Trouble in lhis seclion; proceed wilh slep 2,
slgnal,
2 2.5 volts negative. | Low or no vollage. Deleclive: §]6 (oscill&lor), Z400. Open: L402. R405.
See nole R401, C404. Shorled: C404, C403, C4a02.
above,
3 Loud, clear audlo’| Weak or no signal, Oscillator off irequency, Defecllve: 6AGS {inpul if).
| slgnal, : BAGS5 (mixer). Z300'. Open: RJI04*, R408, R409.
, Shorled: C304*, C420, C421, C411, C419,

s
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' MODEL 48-700

TROUBLE SHOOTING SECTION 4 — R-F CIRCUITS (Cont.)

TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
4 ‘ © Loud, clear gudic | Weak or no signal. Defeclive: 6AGS (r-f amplifier), Z400. Open: R406,
signal. C413, R4ll, R412, Shorled: C417. C418.
5 Loud, clear audlo | Weak or no signal. Defeclive: Z401.
. signal,

* This parl. localed in anolher section, may cause abnormal indicallon In this seclion.

TROUBLE SHOOTING SECTION 5 — SWEEP CIRCUITS

For all steps, connect the vertical-plate leads of an
oscilloscope between the test point and the Receiver
chassis. For the waveforms taken at the vertical-sweep
and vertical-sync circuits, the oscilloscope must be syn-
chronized at approximately 30 c.p.s. (half the vertical-
sweep rate), and for the waveforms taken at the hori-
zontal-sweep and horizontal-sync circuits, the oscillo-
scope must be synchronized at approximately 7875 c.p.s.
(half the horizontal-sweep rate). These tests must be

made with a standard RMA television signal applied
to the Receiver input. The test-chart signal from a
television station may be used. The voltage values
indicated under each waveform in -the “NORMAL
INDICATION" column are peak-to-peak values.

If the "NORMAL INDICATION" is not obtained in
steps, 1, 7, 12, and 16, follow the steps, or sections,
specified for testing the circuits in which abnormal
operation is indicated,

VERTICAL-SWEEP CIRCUITS

TEST NORMAL
STEP POINT INDICATION

POSSIBLE CAUSE OF ABNORMAL INDICATION

SPECIAL
NOTES

1 @ |

230 volis

Trouble In verlical-sweep circuits; proceed with step 2,

Defectlve: 6SL7GT (verlical-sweép gqenearator}), T500.
Open: R507, R510, RS511, A517, RS518, C505, C503B,
G506, Shorled: C505, C503B, C506, C504,

35 volis

Open: R5]12. R513, .R5)4, R515, C508. Shorled: C508.

" 38 volls

_ Open: C508, C509, R516. Shorted: C508, C509,

22
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MODEL 48-700

TROUBLE SHOOTING SECTION 5 — SWEEP CIRCUITS (Cont.)

VERTICAL-SYNC CIRCUITS

STEP RS INoTeAL POSSIBLE CAUSE OF ABNORMAL INDICATION | SPECIAL
5 ® Delective: BC5 (verlical sweep oulpull, Open: R519,
R521. Shorled: C512, C510.
280 volis
6 Same as step 1, Deleclive: 6C5 (verlicalsweep oulpul)h, Open: C510, See ligure
C511, R522, R520. Shorled: C511, C5_10. 25,
7 Trouble in vertical-syne circulla; proceed with slep B.
Remove wvarli.
calsweep gen-
oralor lube.
8 @ Defeclive: BAG5* (video amplilier) or other irouble in
Secllon 3. Open: €500, R500, R501, Shorted: C500,
26 volts
] e Defective; 7B5 (sync separalozr). Open: R502, R503,
R504, R505.. Shorled: C501,
}
}
4 volts
10 @ Open: C502, R508, Sherled: C502,
3 volis
11 . . Same as slep 7. Defeclive: 7F8 (verlicalsync amplifier), Open: C504, Afler step
R507, R508, R509. Shorted: C503A, C504. 11, replace
verllcal-
Swesp-gen.
eralor lube,
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MODEL 48-700

TROUBLE SHOOTING SECTION 5 — SWEEP CIRCUITS {Cont.)
HORIZONTAL-SWEEP CIRCUITS

TEST NORMAL SPECIAL
STEP POINT INDICATION POSSIBLE CAUSE OF AENORMAL INDICATION NOTES
12 Trouble In horlzontalaweep circuits; proceed with slép
(8) 13, :
250 volts
13 @ Dolective: 6SL7GT (horlzontal-sweep generator), T501. | See figures
Open: R530, R591, R532, R593, R534, 535, R536, R537. | 26, 27, 28,
R538. C516, C519. €520, L500. Shorled: C516. €517, | and 29,
Ch18, C503C, C519, C520, C521,
80 volis
14 0 Defeclive: 7C5 (horlzonlal-sweep oulput), Open: R539,
R540, B54]1. R543, R544, L501. Shorted: C532, C523,
200 volis
15 Same as step 12. Defeclive: 7C5 (horizonlal-sweep oulpul), Opon: R542, | See ligure
1548, R4S, R549, C522, Shorled: C522. . - o
HORIZONTAL-SYNC CIRCUITS
16 Trouble in horizonlalsweep circults; proceed wih slap
Remove horl- 17,
zonlal-sweep-
generalor lube,
5 volis
17 Open: C513, R527, Shorlad: C513. See sleps 8
‘B . and 9.
3 volts
18 Same aa slep 15. Defecllver 7F8 (horlzontal-sync ampllfler) Open: R528, | After step
@ R529, R530, C515, Shorted: C514, C515, 18, replace
- Co horlzontal-
sweep-gen-
erator {ube,
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MODEL 48-700

TROUBLE SHOOTING SECTION 5 — SWEEP CIRCUITS (Cont.)
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SUPPLEMENTARY WAVEFORMS

5]

TP-4736E

The following waveforms supplement the trouble-
shooting procedure for Section 5. The oscilloscope
was synchronized at half the vertical-sweep rate for
_vertical waveforms, and at half the horizontal-sweep
rate for horizontal waveforms. The station was trans-

TP-4735
Flgure 25. Waveform at Grid
(Pin &) of Vertical-Sweep
Quiput Ne, 2,

Figure 26, Waveform
{Pin 4) of Horizental-Sweep
Generator,

mitting a standard test chart, Note that the picture-
waveform content will appear different if other than
the test chart is being transmitted; however, the blank-
ing and synchronizing pulses will be unchanged.

TP-4458 . TP-4457
" Flqure 27. Waveform at Plafe

(Pin 5) of Herizxontal-Sweep

at Grid

Generator,
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MODEL 48-700

SUPPLEMENTARY WAVEFORMS — Continued

TP-4548

Figure 28. Waveform (Taken

Through « 50-mmf. Condenser}

at Plate {(Pin 2) of Horizontal-
Sweep Generator.

Figure 29.. Waveform at Cath-
ode {Pin 3) of Horizontal-
Sweep Generator.

TP-4451 TP-484)

Figure 30 , Waveform at Grid
{Pin 6) of Horlzontal-Sweep
Qufput No, 2,

ALIGNMENT

CAUTION
Dangerous potentials are present in the
Receiver when it is operating, and for a
short time after it has been turned off.

General

The intermediate frequencies of the Receiver are 22.1
megacycles for the audio channel and 26.6 megacycles
for the video channel. The alignment .of circuits oper-
ating at these high frequencies requires accurately cali-
brated equipment and extreme care in making the
adjustments. The following precautions must be ob-
served.

The top of the work bench should be metallic, or a
separate metal plate should be placed on the bench; the
Receiver chassis and signal-generator case must make
good metal-to-metal contact with the bench top or plate,
which should be securely grounded,

All leads from the signal generator must be shielded.
The unshielded length of signal lead must be kept very
short and the shield must be clipped to the Receiver
chassis at ‘a point close to the signal-lead connection.
The signal-generator output’ lead should be terminated
with a shunt resistance equal to its characteristic im-
pedance.

The signal-generator output must be kept low enough '

to prevent overloading the Receiver circuits. Limiting
action produced by overloading circuits causes incorrect
response curves,

All adjustments should be made with low-loss, non-
metallic alignment tools.

Never disconnect the picture tube or loud-speaker
while the Receiver is turned on,

NOTE: Before starting the alignment, allow the

Receiver and signal generators to warm up for at least

20 minutes.

26

Test Equipment Required for
Alignment

Special test equipment for television-receiver align-
ment will be available in the near future, Such equip-
ment may combine several of the test instruments listed
below, e information given for each instrument is
generalized, so that the serviceman can determine
whether his present equipment is adequate,

The following equipment is necessary to properly
align and adjust the Receiver;

IMPORTANT!

Do not attempt to align the Receiver unless the
specified test equipment is available,

FM SIGNAL GENERATOR

Deviation, =4 mc.; center-frequency ranges, 20 mc.
to 30 mc.; sweep-sync output with either built-in or
separate phase corrector. -

AM, SIGNAL GENERATOR

Carrier-frequency ranges, 20 mc. to 30 mc. (ac-
curately calibrated); accurate output indicator
(either calibrated attenuator of separate output
meter); known modulation percentage (variable
up to 1009 is preferred).

YOLTMETER

YIVM or 20,000-ohms-per-volt voltmeter, with
ranges of 0—1, 0—10, and 0—600 volts, a.c. and
d.c,

QOSCILLOSCOPE

Calibrated; vertical sensitivity of 1 volt (peak-to-
peak) per inch, or better,

N
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MODEL 48-700

ALIGNMENT CHART

YIDEO I-F

STEP

DUTPUT-INDICATOR
CONNECTION

SIGNAL-GENERATOR
CONNECTION

SIGNAL-GENERATOR
SETTING :

ADJUST

Connect oscilloscopa
verlical input {o align
lest Jack, Connecl
horizontal Ilnpul 1o
sweep oulput of FM
generator, See note 1

Connect FM and AM
generalors 10 grid (pin
1) of 2nd vldeo-id amp-
lifier. See nole 2.

Sel FM generator to 25 mc., devialion
*4 mec, Sel AM generalor (unmodul-
aled) to 27.1 mc., lo preduce marker
"pip” on response curve,

e

Sel C303B lully counterclockwlse.
Adjust LI03A and L303B {or single
peak at 27.1 mc, (Indicated by
posifion of marker “pip”).

Same as slep 1,

Same as step 1.

FM genorator, same as slep 1, AM
generalor, {unmodulated) to 23.1 mec.,
1o produce marker “plp’’ on response
curye,

Adjugt CI03IB clockwise unlll low-
Irequency peak of reaponse curve
Is at 23.1 mc.; curve should re-
semble curve 1 in figure 36. I
may be necessary to readjust
L303A or L303B allghily, lo squal-
Ize ampiiiude ol peaks,

Same as slep 1.

Disconnect FM gener-
alor. Connect AM gen.
erator 1o grid (pin 1)
of 1st videold ampli-
fler,

28.1 mec. (modulaled).

Adjust L302B for minimum signql.

Same a= elep 1.

Connect FM and AM
generators 1o grid (pin
1) of 1st videold amp-
liller. See nole 2.

FM gencralor. same as step 8, Sel
AM generalor (unmodulated) to 23.75
m¢, and 26.6 mc., as required, lo pro-
duce marker “pips” on response
curve,

Adjust L302A for low-frequency
peak, and L302C for high-requen-
cy peak, to oblaln response curve
similar lo curve 2 in figure 36,

Same as slep 1,

Disconnect FM aener-
alor, Connect AM gen-
eralor to grid {pin 1)
of inpulif amplifier,

22.1 me, [(modulaled).

Adjust L301IB for minimum signal,

Same as slep 1.

Connect FM and AM
generalor to grid (pln
1) of inpulld amplifier.
See nole 2,

Set FM generator lo 25 me,, deviallon
%4 me. 8ol AM generator {unmodul-
ated} to 22.75 mc., 24.25 mc.. 25.75
me., and 27.0 mec. as required, lo
produce marker “plps” on response
curve,

Adjust L301A and L801C for re-
apongse curve similar lo curve 3
in ligure 35, .

Same as slep L

Connect FM and AM
generator Yo grid (pin
1) of mixer. See noles
2 and 3,

FM genemior. same as slep B, Sel

AM generalor {unmodulaled) lo 22,6
mc,, 23,75 mc., 24.6 mc., and 26,6 mc.,
as required, 1o produce marker “‘plps”’
on response curve,

Adjust L300A, CI00B, and L300B
for over-all response curve similar
te curve 4 in figure 335, (CI00B
conirols band width), ¥ curve is
nol salislaclory, see nole 4,

AUDIO I-F

Connecl oscillescope
voriical input 1o a.fc
test Jack, See nole 1.
Connect horizonlal In-
put to sweeép oulput
of FM generator,

Connecl FM and AM
generalors lo grid {pin
6) of 2nd audioc-i-f amp-
lifler. See nole 2,

Sel FM generator 1o 22.1 me., devia-
flon =3 mc. Set AM generator {un-
modulaled) to produce marker “pips”
on discriminator curve al each of the
three following poinis,; In turn:

1. crosaover poinl

2. negallve peak

3, posilive peak

No adjusimenls for this step, Ob.
serve the frequency selling of the
AM generator requlied 1o produce
“pips” al each ol the 3 polnis,
The following frequencies should
be indicated:
1. crossover point—22,1 mc,
2. negalive peak—21.8 mc.
3. posilive peak—22.4 me,
Discriminalor curve is shown
In figure 37.

Same as slep 8,

Same as step 8,

FM generator, same as siep 8, Sel
AM generator {unmodulated} to pro-
duce marker “p!p” at crossover point
on dlscriminator curve.

Adjust L202B unill crossover poinl
occurs’'at frequency selling of 22.1
me, See nole 5,
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 MODEL 48-700

ALIGNMENT CHART — Continued

AUDIO |:F
S'i'EP OUTPUT-INDICATOR | SIGNAL-GENERATOR SIGNAL-GENERATOR ADJUST
CONNECTION CONNECTION SETTING
10 Same as slep 8. Same as slep ‘8, FM generalor, same as step 8, Se.t Adjust L2024 and C202C unill
AM generator (unmodulaled) first to | marker “pips” occur at negalive
21.8 mec.. then to 22.4 met. as adjusl- | dnd positive peaks of discrimine-
ments are made, to produce marker | lor curve {thus making the lwo
“pips” on dizscrlminaler curve, poaks 600 ke, apart), See note 5.
11 Same as step 8. Connect FM generalor | 22.1 me., deviaiion =3 me, Adjuat | Adjust L201A for maximum ampli-
to grid {pin €} of 1sl| oulput for same amplituide obtained | lude, while keeping amplilude of
audiof.f amplifier, in step 10. peaks equal, '
12 Same as step 8. Connect FM generalor | Same as step 11, Adjust L200A for maximum ampli-
o grid (pin 1} of input- lude.
if amplilier,
13 Same as siep §, Connect FM and AM | Set FM generalor to 25 mc., devia- | If nocessary, adjust L200A and
generalors to gild (pIn | Hon ==4 mc. Set AM generalor (un. | L201A slightly to equalize ampll-
1) of mixer. (See notes | modulaled) lo 22.4 mc.. 22.1 mc., end | lude of negallye and positive
2 and 3.) 21.8 me., as required, lo produce | peaks of discriminalor oulput
marker “pips” on discriminater out- | curve,
pul curve,

discriminalor are luned lo the same frequency.

FINAL I-F CHECK

NOTE: The procedure given in the following slep is performed to make cerlain that the aecompanying-sound “irap and the

FM generalor not used,
Connect AM generalor
to grld {pin I) of Input
i-f amplilier.

14 | Connect oscilloscope
verlical input to align
lest jack, Connect
VTVM or 20,000-ohms-
per-voll meter to a.f-c
test Jack,

22.1 me, Set generator {unmodulated)
for minimum signal on oscilloscope,

v

D-c oulput of discrlminalor should
be zero; if not, readjust L202ZB,
See nole 6. :

ALIGNMENT NOTES

NOTE 1: Connect the “hot” lead of the oscilloscope
vertical input through a 10,000-ohm isolating resistor,
to prevent radiation from the lead.

NOTE 2: Connect the signal lead of the AM genes-
ator through a small isolating condenser, approximately
10 mmf,

NOTE 3: Grounding of the signal lead shield is

critical at this point, Try adding additional grounding,-

while observing the output curve, until no change in
curve tesults from added grounds.
NOTE 4: If npecessary, readjust L301A, L1302C,
1.301C, and L302A slightly, to obtain best possible re-
toduction of curve 1. IMPORTANT: DO NOT
ISTURB L3034, L303B, C303B, L302B, or L301B,

28

NOTE 5: When making this adjustment, it is pos-
sible to apparently obtain the proper curve, and yet
have the discriminator output (a-f—cf voltage so phased
as to shift the oscillatod tfr’equency away from the cor-
rect frequency, thus preventing the oscillator from lock-
ing in. To avoid this difficulty, check the phasing by
observing the polarity of the discriminator output
voltage; negative output voltage is produced when the
audio-i.f. is lower than the center frequency. If this
condition does not exist, turn L202A further in (clock-

- wise) uatil the required polarity is obtained.

NOTE 6: If this adjustment requires more than 1/2
turn of L202B, the discriminator output curve should
be rechecked (sce step 8). If necessary, readjust C202C
slightly, to obtain equal peaks onthe response curve,



_MODEL 48-700

SPECIAL

Video-Amplifier-Gain Check

The video-amplifier stages should have a gain of 35
to 40. To check the gain, connect the AM signal gener-
ator to the acrial receptacle J400, and set the frequency
to any picture-carrier channel for which coils are pro-
vided. "Adjust the signal generator for 1009, moduia-
tion, if possible. Connect the calibrated oscilloscope
to the aliga test jack IPOI (video-detector output), and
note the peak-to-peak voltage. Set the CONTRAST
control fully clockwise. Connect the calibrated oscil-
loscope through a .01-mf, condenser to the plate (pin
2) of the video output tube, and note the peak-to-peak
voltage. The gain of the video stages will be the out-
put voltage (plate of the video output -tube) divided
by the detector voltage. This should be About 35 to 40,

If the video-amplifier gain is low, try new video-
amplifier and video-output tubes; if the gain is still low,

check for trouble in Section 3.

CHECKS
D-C Restoration Check

A general check of d-¢ restoration may be made as
follows: With the Receiver turned on and a picture
appearing on the picture tube, disconnect the aerjal,
If the d-c restorer is operating properly, the raster will
disappear when thé aerial is disconnected; if not, the
raster will remain visible,

To make a more accurate check. of the d-c restorer,
proceed as follows: Turn off the Receiver, disconnect
the lE)it:ture tube, remove the high-voltage rectifier, and
discharge the high-voltage circuit. Turn the CON-
TRAST control fully clockwise. With a normal video-
signal input (approximately 2 volts peak-to-peak at the
video-detector output), measure the voltage developed
across the d-c restorer (1N34 crystal). ‘This voltage,
measured with a 20,000-ohm-per-volt meter, should be
15 to 25 volts,

AERIAL AND RF COIL ASSEMBLY

OJ 3
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OSCILLATOR _AND MIXER COIL
ASSEMBLY

O__. OS O" o‘-‘
—Z H]
-

LOW FREQ HIGA FREG CHANNELS 17013
CHANNELS 170 6 CHANNELS 77013 INCLUSIVE Y
[NCLUSIVE, INCLUSIVE :
TP-4044-

FIGURE 31. LOW AND HIGH-FREQUENCY-CHANNEL CO}L CONNECTIONS,

| m— RF,IF, AND AUDIC SIGNAL PATH

~&— GSCILLATOR SIGHAL FATH
- MDICATES SOCKET GR PLUG

CORDENSER  SYMBOLS I

I

HIGH VOLTAGE MEASUREMENTS TAKEN
WITH ALL SECTION 1 CONTROLS Bi_
COUNTERCLOCKWISE DIRECTION

HOTE- SECTION 5
YOLTAGES TAKEM WITH ALL SECTION 5
COMTROLS CHOCRWISE

NOTE-ALL DC VOLTAGES MEASURED FROM
POINTS SPECIFIED TO GROUND WITH
20000 CHNS-PER-YOLT METER,WITH
AN INPUT OF IIT YOLTS, §0 CYCLES, AC

CONNECTION
ALL RESESTOR VALUES IN ORMS UNLESS
MARKFD OTHEFWISE FIXED TRBMER ELECTROLYTIC
HOTL: .
ALL VOLTAGES TAKEN WITH NO SIGRAL F VOLTAGES TAKEN WITH 100,000 QHM RESISTOR
weuT IN SERIES WITH METER LEAD
NOTE- SECTION 1

¥ ¥IN LATER PRODUCTION THE LOCATION OF €512

AND R526 1S CHAMGED AND THIS PORTION OF
THE VERTICAL SWEEP QUTPUT CIRCUIT 15
REYIRED AS SHOWM BY THE DOTTED LINES,
VOLTAGE READINGS OF THE LATER PRODUCTION
ARE ALS0 INDICATEO BY ¥ %

FIGURE 32. LEGEND FOR SCHEMATIC DiAGRA_M.

TP-4736G
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SECTION 5

w2 78

SWEEP

EIGURE 33. MODEL 48-700, SECTIONAL
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“"MODEL 48-700

REMOVAL AND REPLACEMENT OF PARTS

Channel Coils

The proper method of insetting the channel coils is
shown in figure 38, The oscillator coil, which is slug-
tuned, should be placed in the front compartment of the
Philco Precision Channel Selector; the antenna coil,
which is fixed-tuned, should be placed in the rear com-
partment, The coil part numbers should both end with
the same soffix npumeral. The suffix numeral indicates
the television-broadcast channel number; for example,
32-4115-3 and 32-4222-3 are the part numbers of the
antenna and oscillator coils, respectively, for channel 3.
Should the oscillator-coil slug be all the way out, it
must be turned jin until the coil can be properly in-
serted, Be sure that the coil-holding lip is underneath
the edge of the channel-selector rim, as it is possible
to snap in the coil with the lip outside, Each pair of
coils may be inserted in any one set of channel com-

partments provided that the two coils are inserted in
corresponding compartments; if the channel-3 oscillator
coil were paired with the channel-4 antenna coil, for
instance, poor reception or no reception would result.

Chassis

To remove the chassis, proceed as follows: Remove
the five control knobs. Remove the wood screws which
hold the back cover of the Receiver, and take off the
cover, Remove the four chassis mounting bolts, and
disconnect the speaker and picture-tube cable connec-
tors. Slide the chassis out of the cabinet.

Speaker o

To remove the speaker, first remove the chassis; then
remove the four nuts and washers, while holding the
speaker to keep it from falling.

L302C
L3028
L 302 A h200A
L3017 A
1.30% B
L30l C
AERIAL COIL— L 201 A
C 42— o .
s . [ ]
L 300 A —o & = "
C 300 B L -} ® (- ]
L 300 B —
[ ] L ]
C 40— o
OSCILLATOR COIL .
PHILCO PRECISION
CHANNEL
SELECTOR
TUNER
TEST JACK TO SPEAKER L2028
J 300 L202 C
_ N L 202 A )
FIGURE 34. LOCATION OF ADJUSTMENTS FOR ALIGNMENT OF RECEIVER. TP.5010
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MODEL 48-700

Picture Tube

To remove the pictute tube, first remove the chassis
from the cabinet. Then loosen the clamping screw on
the picture-tube mounting bracket. Remove the mount-
ing bracket from the top of the cabinet, and pull the

picture tube with the mounting bracket out of the
holding clips. On early models, there is a metal shield
-around the neck of the picture tube. Before replacing
this shield, make sure that the three rubber strips and
the rubber shim are held securely to the picture tube
by rubber cement.
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- MODEL 48-700

{

CHANNEL B ANTENNA 'CHANNEL & OSCILLATOR
AND RF COILS AND MIXER COJLS

PHILCO :
PRECISION. CHANNEL CHANNEL 10
SELECTOR . OSCILLATOR COIL CORE (

. TP-648A
FIGURE 38. PROPER METHOD OF COIL INSERTION,

SYMBOLIZATION

"The components in the Receiver circuit are symbolized according to the ¢ypes of parts and the sections
of the Receiver in which the parts ate located. The prefix letter of the symbol designates the type of
part, as follows:

C —condenser R —resistor
1 —pilot lamp S —switch
J —connector {receptaciel T —transformer
L —choke or coil W—power cord
" LS—loud-speaker X —crystal
P —connector {plug) Z —electrical ass’y.

The number of the symbol designates the section in which the pact is located, as follows:

100-series components are in Section 1 -—the power supply circuits.
200-series components are in Section 2— the audio circuits.
300-series components are in Section 3 — the video circuitls.
400-series components are in Section 4 — the r-f circuifs,

500.-series components are in Section 5— the sweep clrcuits.

A suffix letter identifies the part as a component of the assembly which bears an identical number
without a suffix letter, and with perhaps a different prefix letter.
. I
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MODEL 48-700

REPLACEMENT PARTS LIST

NOTE: Parl numbers marked with an asterisk ('} are general
replacemenl ilems, 'These numbers may nol be ideniical wilth
those on lacltory assemblies; also. the elecirical values of some
replacement llems may differ from the values Indicaled In the
schemalle dizgram and poards list. The values subsliluted In ony
case ore 80 choeen thal. the operallon of the receiver will be
eilher unchanged or improved: When ordering replacements,

use only \he "Service Pan No.”

SECTION 1 — POWER SUPPLY

Reference Symbol Description Service Part No.
Cl100 Condenser, electrolylic, 3-seclion,
includes C100A, CL00B, CI1C ... 30-4645

C100A Condenser, high-voliage filter, .1 mf. _Part of C100
C100B Condenser, high-voltage filter, .5 mf, ._Part of C100
C1l00C Condensor, cathode by-pass, .1 mf, .___Part of QIDD

Cl0L Condenser, eleclrolylic, 3-seclion, ]
includes CI01A, C101B, and Cl01C _30-2570-12

CI01A Condenser, low-voltuge lilter, 30 mf. __Part of C101
C101B Condenser, low-voltage filter, 20 mf. __Part of C101
Cle1C Condenser, low-vollage lilter, 20 mf. _._Parl ol C101

C102 Condenser, electrolytic, low-voltage lilier. .

30 mf, 30-2568-9
C103 Condenser, electrolytic, low-voltage filler, )

10 mf, —__Part of 30-2570-16
c1o4 Condenser, line-voltage filter, .01 mi, .._.30-1226.1
€105 Condenser, Ine-wvoltage filter, .01 mi, _.__30-1226-1
j100 ’ Connector (female), cabinel interlock e _27-B17
L100 Filler choke 32-8312
L101 Field coil, litter . ] Parl ol 36-1613-1
P10D Connector {male), cabinel Interlock _.__.. ._54-442!?-2
R100 Resistor, 3-seclion, includes R100A, R221,

and R405 33-3435-6

R100A Resistor, voltage dropping, 1200 ohms _Part of R100
R101 Resistor, high-voltage bleader, ‘

. 180,000 ohms 66-4184340
R102 Resistor, high-voltage bleeder, ’

390,000 ohms 86-4395340
R103 Resistor, high-vollage bleeder,

390,000 ohms 66-4395340
Rl04 FOCUS conlrol, 330,000 ohms —_________33-5548.1
R105 Resislor, high-voltage bleeder, '

390,000 ohms 66.4395340
R108 Resistor, picture-lube bias, 150,000 ohms._66-4153340*
R107 Resislor, picture-tube blas, 22,000 ochms ..86-3223340*
R108 BACKGROUND control, 100,000 ohms """."""33'55“
R109 Hesislor, high-voltage current limiting, .

) 220,000 ohms 66-4225340
s5100 Switch., power —ee——— ... Part of 33-5538.12
TIO0 Transformer, power 32-8364-1

Wioo Power cord L2183

Reference Symbol

C200A
C201A
C202A
C202B
c202C

C203
c204
C205
C206
C207
c208
C209
Cc210
C211
C212
C213
c2l4
C215
C216

c217

c218
Cc219
Cc220

C2204
C220B

c221
c222
J200
LZ00A,
L20IA
L2024,
L202B
1203
L204
1.205
1206
15200
R200
R201
R202
R203
R204
R205
R208
R207

SECTION 2 — AUDIO CIRCUITS

Description Service Part No.
Condenser, coupling, 220 mmi. _____ Parl of Z200
Condenser, coupling, 220 mml. _____ Part of Z201
Condenser, coupling. 100 mmi _____ Part of Z202
Condenser, balancing, 10 mmf. .______Parl of Z202

Condenser, luning, Irimmer,

1 to 8 mmf, Part ol Z202

Condenser, plate by-pass, 004 mf, _____.__61.01Y9"*
Condenser, screen by-pass, .001 mf, ____ 45.3500.5*
Condenser, plate by-pess, .001 mf. _____ 453500-5"
Condenser, plate by-pass, .004 mf, __.-._.____61-0!.'.’9'
Condenser, calhode by-pass, .004 ml. _____81.0179"*
Condenser, filament flter, 470 mml, . 62-147001001
Condenser, screen by-pass, .001 mf. ____45.3500.5*
Condenser, ai-c filter, .05 mf, ._._______ . 6§1.0122*
Condenser, plate by-pass, .004 mf. ________§1-0179*
Condensor, rf by-pass, .004 mi, ________g1.0179*
Condenser, rf bypass, 004 mi, ... __ | 61-0179*
Condenser, coupling, .05 mf. . ______ __6l-.0122*
Condenser, coupling, .05 mf, 61-0122*
" Condenser, electiolylic, noise suppression,

10 mf, : 30-2417.3
Condenser, electrolytic, noise suppression,

10 mf, 30-2417.3
Condenser. plate by-pass, 470 mml, ___§0-10515307"*
Condensor, coupling, 05 ml, ____________§10122*
Condenser, eleclrolytic, 3-section, includes

C220A, C2208, and C103 . __.._3072570-15
Condencer, cathode by-pass, 40 ml. .__Parl of G220
Condenser, filler, 10 mf, . Part of €220
Condenser, audio by-pass, 006 mf. .. _.__$1.0105"
Condenser, al-¢ filter, .05 mf, _______ . §1.0122*
A-fc test jack 276180
Coll, 1st g-if Part of 2200
Coil, 2nd a.ilf, Part of Z201
Discriminator primary —_____________Parl ol 2202
Discriminator secondary . Parl of 2202
Choke, filament 32.4112-9
Choke, filament 32-4112-3
Choke, balancing, 40 millihenries — . 32-4143-1
Choke, rf, 40 millihenries ... ___32.4143.]
Loud-speaker, elécirodynamic .. _______36-1613.1
Resistor, plate filter, 3300 ohms __._.__ __§6-2333040*
Resistor, grid, 27,000 ohms . ______| 66-3273340"°
Resistor, cathede, 150 ohms ... .. 61-1153340*
Resistor, screen dropping, 100,000 ohms _66-4104340*
Resistor, plale filter,- 3300 chms .._.____ -66-2333340*
Resislor, grid, 47,000 ohms _._____. . .| 66-3473340*
Resistor,. cathode, 220 ohms ._.__.._.._..66-1223340°

Resistor, screen dropping, 100,000 ohms _66-4104340*
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'MODEL 48-700

Reference Symbol

R208
R209
R210
R211
R212
R213
n2i4
R215
R216
R217
R218
R219
R220
R221

T200
Z200

Z201

Z202

CI00A
Ci00B
) Ca0l1A
C301B
Cc301C
C302A
C302B
C302C
CI03A
G038
" Cana
Ci05
C306
cio?
Caos
C309
C310
C311
Ccilz
C313
C314
C315
G316
Ci17
Cc318
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REPLACEMENT PARTS LIST (Continued)

SECTION 2 (Continued)

Description Service Part No.
Resistor, plate filter, 3300 ohms . 66-2333340"
Resistor, a-fc filter, 560,000 ohms ... 66.4563340°
Resistor, afc filter, 560,003 chms ___._.__66-4584340¢
Resistor, isolaling, 10,000 chms 66.3103340*
Resistor, isolating, 3300 ohms ... — 66-2333340"°
Réslsior, isolating, 2200 ohms . oo 66-2223340"

Resistor, discriminator load, 27,000 ohms_66-3273340°

Resistor, discriminalor load, 27,000 ochms..66-3273340*

VOLUME cenirol, 2 megohms . 33-5538-12
Resistor, grid, 4.7 megohms ... .66-5473340*
Resistor, plate load, 330,000 ohms . 66-4303040*
Resislor, grid, 1 megohm s €6-5103340*
Resistor, cathode blas, 470 ohms ____.66-1475340"*
Resistor, pldle dropping,

2000 ohme — o Parl of I3-3435.6
Transformer, audio outpul . o 32.9244.2
Coupler, 1st u-.i-l, Includes C200A,

and L200A 32-4100
Coupler, 2nd a-if, includes C2014,

and L201A 32.4099

. Transiormer, discriminator, includes C2024,
C202B, C202C, L202A, cnd L202B _..32-4214.1

SECTION 3 — VIDEO CIRCUITS

Condenser, coupling, 100 mmf. ...._Parl of Z300

Condenser. coupling, trimmer ... Parl of ZJ00
Condenser, coupling, 100 mmf. —____.Parl of Z301
Condenser, balancing, 56 mml. - Part of Z301
Condenser, balancing, 56 mmi, ... Part of Z301
Condenser. coupling, 100 mmf, . ____ Parl of Z302
Condenser, balancing, 22 mmf. ____ Parl of Z302
Condenser, balancing, 22 mmf. . Part of ZJ02
Condenser, coupling, 100 mmi. ... Parl of Z103
Condenser, coupling, lrimmer _________ Part of Z303
Condenser, plate by-pass, .004 mi. .._ -.—-61.0179"
Condenser, a-g-c filter, .004 mf. o — 81.0179*
Condenser, screen by-pass, 004 mi, e B1.0172"
Condenser, screen by-pass, 10 mmf. __62-010009001
Condenser, c«-g-c filler, 004 mi, _ __ _____ | 61-0179"
Condenser, screen by-pass, .004 mf, . ____| 61.0179*
Condenser, plale by-pass, .004 mf, . ___. — 61.0179*
Condenser, sczeen by-pass, 10 mmf. __62-010003001
Condenser, cathode by-pass, .004 mi, —_61.0178*
Condenser, screen by-pass, .004 mf, .| 61.0179"

Condenser, screen by-pass, 10 mmi, ._62-010009001

Condenser, plaie bypass. .004 mf, ... -61-0179"
Condenser, a-g-c filter, 004 mf. _________§1.0179*
Condenser, r{ lilter, 10 mmf. . _._.62-010009001

Condenser, coupling, .1 mf. . . 61.0113*

Reference Symbol

Ci19
c320

C320A
C3208
Ca20C
C320D
cazl
cazz
caz3
ca24

J300

T30l

L300A
L3008
L3015
L301B

Li01c

L302A
L302B

L302C
L303A
L3038
L304
L305
L306
L307
L308
L309
1310
P300
R300A
RJ00B
R301A
R3I01B

R301C
R3025.
RI02B

R302C
RI0IA
R304
R305
RA06
R307
R308

RJ09
R310

SECTION 3 (Continued)

Description Service Part Ne,
Condenser, calhode by-pass, .003 mf, .____61.0103*

Condenser, elecirolylic, 4.seclion, includes
C320A, C320B, C320C, and C320D __30-2570.10

Condenser, screen decoupling, 10 mi . Parl of C320
Condenser, plale decoupling, 10 mf. __Part of C320
Condenser, screen decoupling, 10 mf. _Part of CJ20
Condenser, plate decoupling, 10 mf. _ Parl of C320

Condenser, coupling, .05 mf. __________ §1-0122*
Condenser, coupling, 01 mf, 304642
Condenser, a-g-c filter, S mf. . __________| 61-0133*
Condenser. coupling, 006 mf. . _______ -45-3500-7"
Tuner lest jack - 27.6180
Align test jack 27-6180
Coll, plate tuning Parl of ZJ00
Coil, grid luning Part of Z300
Coil. plale luning Part of Z301
Coil, trcip huning {accompanying
sound) _. i Part of Z301

Coil, grid funing : Part of Z301
Coil, plate tuning i Parl of Z302
Coil, trap tuning (adjacenl sound} .. Parl of 2302
-Coil, grid luning Parl of 2302
Coil, plate tuning Part of Z303
Coil, grid tuning : Part of Z303
Choke, filament 32-4112-3
Choke, filament -32-4112-3
Choke, filament 3241123
Choke, filament 12-4112-3
Coll, video peaking, 150 millihenxies . _.___.32-4143
Coil, video peaking, 70 millihenries —._._32.4143.2
Coll, video peaking, 70 millthenries _____32.4143.2
Connector, picluretube base _..___.__. Parl of 413779

Hesistor, plale damping, 10,000 ochms _Part of Z300

‘Resistor, grid damping. 10,000 ohmns . Parl of Z300 .

Resislor, plate damping, 22,000 ohms ..Part of ZJ01

Resislor, balancing (sound trap},
5600 ohms Part of Z301

Resistor, grid damping, 33,000 ohms __Part of Z301
Resistor, plate damping, 10,000 ohms _Parl of Z302

Resistor, balancing (sound trap),
22,000 ohms Part of 2302

Resistor, grid damping, 8200 ohms __._Part of Z302
Resislor, plate damping, 33,000 ohms _Parl of ZJ03

Resistor, plate filter, 3300 ohms . ___..__. 66-2333340°
Resislor, a-g-c filter, 2200 ohms . .| 66-2223340"
Resistor, cathode bias, 68 chms . _.__66-0683340*
Resistor, screen dropping, 56.000 ohms ..66-3563340°
Resisler, wg.c filter, 2200 ochms __._._.__66.2223340"
Resislor, cathode bias, 68 ohms ______ 66-0683340"

Resistor, screen dropping, 56,000 ohms ..66-3563340*



Reference Symbol

13l
R312
R313
R314
R315

R318

317
R318
R319
RA20
Ra21
R322
R323
R324
Ra25
R926
Raz7
R328
R329
R330
R33}
R432

R3INY
R334

X300
Z300

2301

7302

2303

C401A
C401B
c402
| 409
Cd04
C405
C40s
C407

MODEL 48-700

REPLACEMENT PARTS LIST {Continued)

SECTION 3 (Centinued)

Description Service Part No.
Resistor, plale filler, 3300 ohms ._......__66-2333340°
Resistor, cathode bias, 180 ohms —_.___66-1183340°
Resislor, plale fillar, 3300 ohms ________66-2033340"

Resistor, screen dropping, 56.030 ohms .66-3563340°
Resislor, a-g-c voltage divider,
150,000 ohms _
Resislor, a-g-c vollage divider.
150,000 ohms

66-4153340°

66-4159340°

Resislor, a-g-c filter, 1 megohm _____...66-5103340*
Resistor, diode load, 3360 ohms _.__ . __686-2333340"
Reslstor, qgrid, 1 megohm ——— _____ 68.5103340°
Reslstor, calhode bias, 120 ohms ... 66-1123340"°
Resistor, screen filter. 47.000 ohms —___66-3473340"
Resistor, screen dropping, 10,010 ohms _66-3103340*
Resistor, plate filter, 3300 ohms ... 66-2333340"
Resistor, plate load, 3300 ohms, . .. £6-2333340*
Resistor, grid, 220,000 ohms ___._____. _63-4225340'
CONTRAST control, 1000 ohms . . _ 33-5546-7
Resistor, cathode bias, 68 ohms — . 66-0683340°
Resistor, screen dropping, 68,000 ohms _._66-3683340*
Resistor, plate filter, 3000 ohms ... 33.1335.16
Resistor, plate load., 2000 ohms ... . ... 33-1335-74

Resistor, peaker damping, 27,000 chms _§6-273340°

Resistor, d.c restorer isolaling.
12,000 ohms 66-3123340*

Resistor, d-c reslorer load, 1 megohm .....66-5103340"

Resislor, d-c restorer coupling,

470,000 ohms 66.4473340*
Crystal, d-c restorer __. 54-6001
Couplzr, inputif (22,1 mc. and 26.6 mc.),

includes C300A, C300B, R300A,

R30)B, L300A, and L300B . _ . __ —32-4093
Coupler, 1sl vif (26.6 mc), includes C30B1A,

C301B, C301C, R301A, R301B, R301C,

L301A, L301B, and 1301C __ . 324213
Coupler, 2nd v-if (26,6 mc.), includes C302A,

C302B, C302C, RIN2A, R302B, R302C,

L302A, L302B, end L302C . ___ -32-4213.1
Coupler, 3rd v-i-f {26.6 mc.}, includes C303A..

C303B, R3033, LI03A, and L303B ____. 32-4093-3

SECTION 4 — R-F CIRCUITS

Condenser, aerial ning — ... Part of Z401
Condenser, aerial luning Parl of Z401
Condenser, plate by-pass, 470 mmf{. .._62-147001001
Condenser, grid by-pass, 10 mmf. .__62-010005001
Condenser, coupllng, 22 mmf. . ....62-022009001
Condenser, cathede by-pass, 220 mmf. 62-122001001

. Condenser, phase shilter, 220 mml. ._62-122001001

Condenser, {requency compensaling, :
3.3 mml. 30-1221

Reference Symbol

C408
C409
C4l0

.C411

C412
C4l13
C4l4q
C41s
Cdle
ca7
Cd18
Cc419
C420
C421
C422
C423
J400
L400A
L400B
L401A
L401B
L401C
L402
1403
R400
R401
R402
R403’
R404
R405
R406
R407
R408
R409
R410
R411

R412
R413
Z400

SECTION 4 (Continued)

Deséripiion Service Part No.
Condenser, af-c filler. 470 mmi, _.____ §2-147001001
Condenser, a-g-¢ filter, .004 mmf. _____.___ 61.0179*
Condenser, plate tuning, Irimmer —__...__ 31.6493
Condenser, coupling, 220 mml. ______§2-122401001
Condenser, aerial irimmer .. ______ . . _ 31.6493
Condenser, grid Isolaling, 220 mmf. ._62.122001001
Condenser, a-g-¢ fllter, 470 ramf, .___ —62-147001001

Condenser, g-g-¢ filter, .1 mf, __..__. 61.0113*
Condeneer, cathode by-pass, 470 mmf..62-147001001
Condenser, screen by-pass, 470 mmf. _62-147001001
Condenser, screen by-pass, 10 mml. .__62.010009001
Condenser, plate by-pass, 47¢ mmf. 62147001001
Condenser, screen by-pass, 470 mmi. .62-147001001
Condenser, screen by-pass, 10 mmi. _._§2-010009001
Condenser, filament by-pass, 470 mmi._§2-147001001
Condenser. filament by-pass, 470 mml.. §2-147001001
27.6214-1
Part of Z400
—Parl of Z400
Parl of Z401
Coil, r-f coupling Pari of Z401
Coil, rf Parl of Z401
Choke, oscillator plale ____ ... __32.4112.2
' 92.4112-4
Resistor, cathode bleeder, 22.000 ohms .66.9224340
Reslistor, ¢athode bias, 220 ohma ... ..66‘-1228340‘

Aerial receptacle

Coil, oscillator

Coil, mixer

Coil, aerial

Choke, filament

Reststor, grid leak, 22,000 ohms _______ 6228540
Resislor, phase shifter, 560 ohms ... .66-1568340°
Resiator, grid leak, 22,000 ohms . 66.3228540
Resistor, plate fliller, 5200 ohme __...__Part of R100
Resistor, piate load, 2700 chms ._._____66-2278340
Resislor, grid- leak, 100,000 chms —.__._._. 66-4108540
Resistor, screen dropping, 56,000 chms ..66-3568340
Resistor, plate filier, 1,000 ohms _____....66-2108540
Resislor, grid leak, 103,000 ohms ... 664108540
Resistor, cathode degeneralion, .

68 ohms 66-0688340
Resistor. cathode bias, 100 ohms _____ 66-1108340
Resistor, a-q-¢ filer, 1| megohm .______. 66-5103340"
Oscillator-and-mixer.coil assembly

Channel 2 32.4222.2

Channel 3 32-42229

Channel 4 32.4222-4

Channel § 32-4222.5

Channel & 32-4222-6

Channel 7 32-4222.7

Channel 8- 32-4222-8

Channel 9 32.4222.9

Channel 10 32-4222-10
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- MODEL 48-700

Reference Symbol

2401

€500
C501
Cs02
C503

C503A

C503B

C583C
C504
C505
C508
C507
Cs08
C509
Cs10

Cs11
C512
C513
C514
' C515
C516
C517
C518
. C519
C520
C521
C522
C523
L500
1501
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REPLACEMENT PARTS LIST (Continued)

SECTION 4 (Continued)

Description Service Part No.
Channel 11 32.4222-11
Channel 12 32-4222.12
Channel 13 J32.4222-13
Aerial-and-rf-coll assembly
Channel 2 32.4115-2
Chemnel 3 32-4115-3
Channel 4 32-4115-4
Channel S 32-4115-5
« Channel 6 . 32.4115.6
Channel 7 32-4115-7
Channel 8 32-4115.8
- Channel 8 32.4115-9
Chamnel 10 42-4115-10
Channel 11 92-4115-11
Channel 12 32-4115-12
Chemnel 13

32.4115.13

SECTION 5 — SWEEP CIRCUITS

Condenser, coupling, .05 mf. . ___61-0122*
Condenser, screen by-pass, .1 mf. e B10113
Condenser, coupling, .1 mf — . 61.0113"
Condenser. elactiolylic, 3-saclion, includes

C503A, C503B, and C503C __ .. __30-2570.13

Condenser, plate decoupling. 10 mf. .._Part of C503
Condenser, plate decoupling, 10 mf, __Part of C503
Condenser, plate decoupling, 10 mf, __Part of C503

Condenser, coupling, 006 mf. —__. .. 45.-3500-7"
Condenser, integrating, .001 mf, .. _45-3500-5*
Condenser, by-pass, .I mf . 610113
Condenser, leedback, .} mf, . 45.3500.8*
Condenser, ploie by-paess, .05 mf. - 61.0122°
Condenser, coupling, .1 mf — —45-3500-8*
Condenser, coupling and voliage divider,

330 mmf, 60-10335407*
Condenser, voltage divider, 2000 mml. . 60-20205304
Condenser, coupling, .1 ml JE—— ) ) )
Condenser, differentiating, 100 minf. .__60-10105407
Condenser, plate fllier, .05 mb . 61.0122*
Condenser, coupling, 820 mmf, .______60-10825404"
Condenser, cathode by-pass, .1 mf. ... —61.0113"°
Condenser, coupling, 560 mmf, . .___| §0.10515307*
Condenser, plale filter, 2000 mmf. ... 60-20205304
Condenser, plate by-pass, 220 mmf, ___60-10205307"
Condenser, coupling, .006 mf. . 45-3500-7°
Condenser, feedback, 001 mf, . _._..45-3500.5"
Condenser, coupling, .006 ml . —._45-3500-7*
Condenser, coupling, .006 mf .. 45-3500-7*
Choke, 60 milihentiés 92.4256
Peaking coll, 10 millthenries e ——..32-4276

Reference Symbel

R5G0
R501
R502
R503
R504
R505
R506
R507
R508
R509
R510
R511
R512
R513
R514
R515

R516
R517

R518
R519
R520
R521
R522
R523
R524

R525
R526
R527
R528

R529

RS30
R531
R532
R533
R534
R335
R536
R537
R538
R539
R540

R541
R542
R543
R544
R545

SECTION 5 (Continued)

Description Service Part No,
Resisior, grid, 2.2 megohms .. 66-5223340*
Resislor, current- limiting, 22,000 ohms .._66-3223340
Resistor, plate bleeder, 10,000 ohms _._.66-3103340*
Hesislor, screen bleeder, 15,000 ohms ...68-3153340"
Resistor, screen dropping. 820,000 ohms .66-4024340*

Resislor, plate load, 1 megohm .. .. _66-5104340"
Reslstor, grid, 470,000 ohms . . s 66-4473340"
Resistor, cathode bias, 2200 ohmns .. §6-2223340"
Resistor, plale load, 60,000 chms . 66-0684340"
Resistor, plate {ilter. 22,000 ohms ... -66.3223340"
Reslstor, grid, 10,000 ohms e 66-3103340%
Reslsior. plate filter, 18,000 ohms ... 66-3183340"
Resistor, plate load, 470,000 ohms ... 66-4474340°
Resistor, grid, 10,000 chms . ____.| 66-3103340*
HEIGHT control, 500,000 ohms$ ...————. 33.5539.18

Resistor, height-conlrol bleeder,
10,000 ohms 68-3103340°

Resistor, grid, 18 megohms . __. 66-8183340"

Resistor, minimum grid blas,
33.000 ohms

66-3333340"

VERT. HOLD control, 100,000 ohms .._._30-5539:15
Resistor, cathode, 100 ohms . 66-1103340*
_ Resistor, grid, 18 megohms — e 66.6153340°
Hesistor, plate load, 120,000 chms ... -66-4125340
Resistor, plate load, 120,000 ohms .. 66-4125340
VERT, LIN. control, 500,000 ohms .. 33.5539.18

Resistor, verticallinearily range fixing.

100,000 ohms
VERT, CENT. conlrol, 500,000 ohms . _.__.__ 33.5539.18 -
Resistor, isolating. 2.2 megohms .. _66.5229340°
Resistor, diHerenllaling, 100,000 ohms ._66-4103340"°
Reslslor, plate load, 10,000 ohms ._.._.._66-3103340
Resistor. plate filter, 10,000 ohms .._.__.... 66-3102340*
Resistor, grid, 220 ¢hms .____ . .| 66-1223340"
Resistor, cathode, 1000 ohms . .o _68.2103340"
Reslstor, plate filter, 100,000 ohms . —66-4103340°
Resistor, plate load, 2200 ohms .__._...B6-2223340°
HORIZ, HOLD control, 25.000 ohms __....33-5539-28
Resistor, cathode bias, 33,000 ohms ..._..66-3333340*
Resistor, plate f{ilter, 270,000 ohms . 66-4273490*
Resistor, plate load, 270,000 ohms ... 66-4273340°
Resistor, arid, 2.2 megohms .. _ ......66-5223340"
WIDTH control, 25,000 ohms .——.———.—.._.33-5539.28
Resistor, width-conlrol range fixing, ‘

22,000 ohms 66-3223340"
Reslstor, cathode bias, 100 ochme ... 66-1103340°
Resistor, cathode blas, 100 ohms .......66-1103340*
Resistor, plate .dropping, 1.0.000 ohms ._.66-3105340
Resislor, plale load, 33,000 ohms —.._....66-3335340
HORIZ, LIN, conlrol, 20,000 ohms ._._.._.-.03-65465

66-4103340

(
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MODEL 48-700

REPLACEMENT PARTS LIST (Continued)

'SECTION 5 (Continued)

Reference Symbol Description - Service Part No,
R546 HORIZ, CENT. control, 500,000 ohms .._._33-5539.18
R547 Resistor. isolaling, 1.2 megohms .______| 66-5123340"
R548 Resistor, grid, 2.2 moqohms ... _._ _86-5223340°
ii549 Reslstor, plate load, 24,000 ohms .. 33-1335-25
T500 Translormer, verlical-sweep generator __.__32:-0304
Ts501 Transformer, horizontal-sweep generator -—-32-8307
MISCELLANEOUS
Description Service Part No.
Cablnel 10871
Cabinet Hardware and Parls .
Baflle, wood {picture tube) 219073
Baltile, wood ond cloth 406862
Bolt, speaker W-1695
Bracket (a-c Interlock) 56-4344FAJ
Cabinet, back - : 76-3057F)31
Esculcheon assembly 76-2924.1
Knob ; 54.4378
Mask, picture lube i 54-4453
Melal cover (bottom) 56-4524
Mounling feet, 4 required - 27-4911
Selectorknob-ond-spring assembly . 76.2953
Shell, a-c inlerlock 56-4046
Tab kit 40-6949
Window, glass (for piclure tube) 27-5948

MISCELLANEOUS {Continued)

Description : Service Part No.
Cable-and.sockel assembly, piclure ube —_—r 13779
Cable, speaker 41-9734-6
Rubber, chasals mounilig ; -27-4571
‘Scrow. chassis mounﬁnq IW.19700FAR3
Shail, background conirol 56.4592
Shleld base, minlalure 56-3978FAJ
Shield, minlalure lube 56-3979FAS
Sockel, Loklal, 11 required : 27.6138°
Sockel, minlalure (6]6 lube} 27.6203-1
Sockel, minialure, 6 required 27.6226
Socket, octal, 3 required _.-278174 .
Sockel. oclalring mounting {1BIGT lube) ____ ____ 276222
Sockel, teat, 3 required : - ..27-6180
Spacer. threaded (background.conlrol assembly) . ___ 76.2913
Spring, backaround-conlirol bly 56-4583FE7
Spring, 66 lube 56-4724
Spring, stalion-seleclor knob 56.5241
Stand-off, for 1BIGT, 2 required 547309
Stand-off, for 10.lug terminal penel, 2 required ... —.54-7309.3
Stand-off, for 9-lug lerminal panel, 2 required ______ | 54-7309-3
Tube holder (lor SUAG reclilier) 56.4125FAQ
Tuner Assembly .____ 76-3109-1
Osclllator-and-mixer-contact panel (4 connéclions) -...76-26G78
Aerial-and-r-l-contact panel (7 conneclions) . _.__._.. '1'8-2%&1 '
Shalt-and-drum assembly 76-3110-1
Washer, ¢hassis mounling . 56-499.7FA3
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PHILCO TELEVISION RECEIVER MODEL 48-700
SERVICE HINTS AND PRODUCTION CHANGES

This bulletin should be used in conjunction with the Model 48-700 Service Manual, PR-146%,

SERVICE HINTS

BREAKDOWN OF BACKGROUND CONTROL

In sets prior to Run 6, the background control, R108,
may fail because of transients or surges under certain
operating conditions. When replacing this control, it
is suggested that the circuit be rewired as shown in
the drawing. This change was incorporated in pro-
duction in Run 6.

REPLACING PICTURE TUBE

In sets prior to Run 6, when replacing the picture
tube with one of a different type (7JP4, replacing 7GP4,
or vice versa), it is desirable to change the second-anode
voltage, to obtain optimum performance with minimum
astigmatism.

For the 7JP4, best results are obtained with a second-
anode voltage of +150v; connect the apode to the
junction of R322 and R321.

For the 7GP4, best results are obtained with a second-

anode voliage of 4250v; conpect the anode to the
junction of R100A and C103.

The astigmatic control, which was added in Run 6,
is used to adjust the second-anode voltage of the picture
tube. Whenever this tube is replaced, the control
should be adjusted as directed below.

ADJUSTING ASTI(}MATIC CONTROL

1, Tune in a station test pattern, preferably one

having a wedge-type design.

2. Adjust the contrast and brilliance controls to
produce a bright picture, just below “blooming.”

3. Adjust the focus control for picture sharpness in
one plane, either vertical or horizontal.

4. Adjust the astigmatic control for picture sharp-
ness in the opposite plane,

5. Readjust the focus control.

PRODUCTION CHANGES

Run No. Description of Change N Mot | M e g
1to4 Changes in physical wiring. (Service Man-
inclusive ual PR-1469 applies to Runs 1 to 4, in-
clusive.)
5 Standof for the 1B3IGT was made longer. 54.7309.1 54.7300 Reduce high-voltage
‘ breakdown.
R535 (30,000 ohms) replaced by two 1/2: :
watl resistors in parallel:
47,000 ohns 66-3473340* 66-3333340* Temporary shortage of
150,000 olims 664153340 properly rated resistor.
6 R107 changed to 100,000 ohms, and rewired 66-4103340 66-3223340 Improve background.con-
as shown in drawing. ol operation.
Addition of: Improve focus of picture
R110 (astigimatic control), 500,000 ohms 33.5539-18 tube with wide range of
R111, 100,000 ohms (6-4103340> lube cheracteristics
C106, .0047 nl. 45-3502% (7IP4 or 7GP4).
Wired as shown in drawing. See ADJUSTING AS-
TIGMATIC CONTROL.

Copyright, 1948, Philco Corporation

Permission i3 granted lo zeprinl hrief excerpls or
1elerences from this publication if due credit Is given.



PRODUCTION CHANGES, MODEL 48-700

ADDITIONS TO PARTS LIST

SECTION 1
Reference Service
Symbol Deserlption Part No.
C106  Condenser, by-pass, .0047 mf. ... .45-3502%
R110 Resistor, astigmatic control, 7
500,000 ORMS ..cooeeeromer 33-5539-18
R111

Resistor, series, 100,000 chms ....66-4103340%

CORRECTIONS TO PARTS LIST
SECTION 1
€100 shouid be Condenser, oil-filled, 3-section.

SECTION 3

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

SECTION 5 : !

Cs515, 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 t-f contact panel (7 connections), Part
No. 76-2664, was changed to a kit inciuding
mounting rivets, Part No. 45-9519.

CORRECTION TO SCHEMATIC

SECTION 1
Delete plus (+) from C1004A, C100B, and C100C.

T0 CRT
TO CRT  HEATERS

CAT:ODE ,*_I_I

:
A0 ]

Qfto on - Or Qe Q9 05 (@]
a ) BROWN lB‘ROWN ' T0
& ' Y c1008
> R109
-—— ' R333
TO YERT CENT AND ‘———_' X300
+395V SUPPLY 3 clooc
R107 T AMF )
100,000 =
: {ASTIG . RI0S R 106
R110 ¢ CONTROL ' 100,000 150,000
500,000 BACKGROUND
CIG6 wim
.0047MF
_ 1 RI05
R N 390,000
100,000

FOCUS

R104

1 300,000

TO
R103
TP-5688 .

ADDITION OF ASTIGMATIC CONTROL, RUN &

PR-1579
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