SPECIFICATIONS
CIRCUIT . ..::: 5015 6-tube  superheterodyne  (plus
transistor)
FREQUENCY
RANGE .....:::- 540 kc. to 1605 kc.

AUDIO OUTPUT .. .4 watts

PUSH BUTTONS . ..5 station selectors plus 2 search

buttons
POWER INPUT ....2 amp. at 13.8 volts, d.c.

2.5 amp. when search mechanism

is operating
AERIAL ........... Vertical whip, fender mounting
(40mmf. series, 40 mmf. shunt)
FREQUENCY
INTERMEDIATE .262.5 kc.
PHILCO TUBES 12BL6, r-f ampl.; 12AD6, con-

USED ........... verter; 12BL6, i-f ampl.; 12F8,
2nd det., a.g.c., 1st audio; 12ADG,
trigger det.; 12K5, audio driver,
relay trigger

PHILCO

TRANSISTOR . ...ARG, audio output

IMPORTANT: When connecting radio to “A”
supply, either in car or on test bench, polarity
must be observed. A" lead is positive, “A—"
is chassis ground.

PHILCO AUTO RADIO

SERVICE MANUAL

MODELS P-5703, C-5707, C-5709

PHILCO

Factory-Supervised

Service
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Figure 1. Philco
Model P5703 (Chryco
917HR)

TP6-1492

Figure 2. Philco
Model C5707 (Chryco
920HR)

TP6-1902

Figure 3. Philco
Model C5709 (Mopar
921HR)

CIRCUIT DESCRIPTION

GENERAL

Models P5703 (Chryco917HR),
920HR), and C5709 (Mopar 921HR) are electrically
identical except that Models C5707 and C5709 have two
pilot lamps, a rear-seat-speaker socket, a fader control,
and a foot switch socket.

All the power to these receivers, including the plate
and screen circuits, is supplied directly by the car bat-
tery. This is made possible by utilizing newly developed
tubes especially designed to operate at very low plate
and screen voltages.

The 12K5 tube supplies the audio driving power for
the transistor, and acts as a relay control tube during
search operation. This tube incorporates a new design
feature; although it has four elements, it actually func-
tions as a triode. It has an auxiliary grid, next to the
cathode, which operates at a positive potential, and thus
becomes a virtual cathode; this design enhances the con-
trol characteristics of the control grid, and provides a
high transconductance in proportion to plate potential.

C5707 (Chryco

SEARCH TUNING

This feature enables the listener to change stations
automatically. After depressing either of the search
buttons marked LOC and DIST, the tuning mechanism
is rotated to the next higher or lower frequency station,
depending upon the initial direction of the motor.
When the tuning mechanism reaches either the high or
low end of the band, its direction is automatically re-
versed by the motor reversing switch.

When the search button is depressed, the speaker is
shorted to ground, thus muting the receiver and energiz-
ing the starting coil of the relay. The relay, when
energized, removes the d-c voltages from the following:
the primary of T3 (which is the plate load of the 12K5
audio driver, relay trigger tube), the ARG (audio out-
put transistor), and the screen grid of the 12F8 (which
functions as a 2nd detector, a-g-c, audio amplifier tube).
At the same time it applies these voltages to the follow-
ing: the magnetic clutch, the screen grid of the 12AD6
trigger detector tube, the tuner drive motor, and the
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relay holding coil (which acts as the 12K5 plate load
during search operation). The magnetic clutch couples
the tuning mechanism to the motor, and the receiver
begins to search for the next station. The 12K5 plate
current through the relay holding coil will keep the
relay energized, even though the search button is re-
leased, until the next station is tuned in.

Since the plate current through the 12K5 tube is now
keeping the relay in the energized position, a negative
pulse on the control grid of the 12K5 relay trigger
tube will be required to de-energize the relay. Also, this
pulse should reach sufficient amplitude to de-energize
the relay slightly before (approx. 2.5 kc.) the tuner
reaches the station frequency, in order to allow for
relay contact closing time. (See figure 5)

As the tuner approaches the station frequency, an i-f
signal voltage, which is gradually increasing in ampli-
tude, is developed across T2 (the second i-f transformer)
and is coupled to pin 1 of the 12F8 tube. This diode sec-
tion of the tube is operating as a conventional audio
detector. The signal is also coupled through C15 to the
grid of the 12ADG, which is operating as a trigger de-
tector by virtue of the adjustable bias applied to its
cathode through dropping resistor R30 and across R29%%,
The 12ADG6 tube will then conduct only during the
positive peaks of the incoming signal, and will thus
produce a negative pulse across R16, the common plate
load resistor. This pulse is applied to the control grid
(pin 2) of the 12KS5, reducing its plate current, de-
energizing the relay, and stopping the tuner at the new
station’s frequency.

The amplitude of the signal applied to the control
grid of the 12ADG6, however, is dependent upon the
station signal strength, a- well as the setting of the
tuner with respect to the station frequency. The ampli-
tude of the pulse used to trigger the relay also depends
upon the station signal strength, as well as the setting
of the tuner. When the tuner is approaching the fre-
quency of a strong station’s signal, for instance, the
triggering pulse can reach sufficient amplitude to de-
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Figure 5. Negative Pulse Applied to Control Grid of Relay
Trigger Tube (12K5)

energize the relay and stop the tuning mechanism be-
fore it has reached the actual station frequency. It i
evident, then, that the level of the 12ADG output pulse
must be maintained constant regardless of station signal
strength. To accomplish this the remaining diode sec-
tion (pin 6) of the 12F8 is used. The signal is taken
from the primary of T2, the 2nd i-f transformer, and
is coupled through C14 to pin 6. When this tube con-
ducts, a negative clamping voltage is developed across
R11, the grid resistor for the 12ADG tube. (See figure
6). When the incoming station signals are strong there
will be more clamping action, and when they are weak
there will be less clamping action.

In order to compensate for extreme differences in
station signal levels, a fixed bias is applied to the 12F8
tube through R13 and R14. This bias delays the clamp-
ing voltage on a weak station’s signal, and effectively
increases the stopping sensitivity.

During search operation, as mentioned earlier in the
text, a d-c voltage is applied to the screen grid of the
trigger detector tube. This voltage is also applied across
R28 and R35, connected in series, to form a voltage di-
vider.

In LOC search operation, usually used in a metropoli-
tan area, when the desired stations are known to be
strong, the voltage developed across R35 is applied to
the cathode, of the 12BL6 r-f amplifier, and is used as
bias. This bias reduces the sensitivity of the tube and
prevents the tuner from stopping on very weak stations.
In DIST search operation, usually used in rural sections,
where most of the desired stations are known to be
weak, R35 is shorted to ground, removing the fixed
bias from the 12BL6 r-f amplifier, and thus increasing
the sensitivity of the tube.

q q q ~— CONDUCTION REGION OF TUBE
N
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N {*~ 2ND IF TRANSFORMER

i ...
\ U

CLAMPING VOLTAGE DUE
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IF TRANSFORMER
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Figure 6. Signal and Voltages Present at Contro! Grid of
Trigger Detector Tube (12AD6)

TRIGGER DETECTOR BIAS ADJUSTMENT (R29)

The purpose of R29 is to adjust the bias on V5, the 12ADG trigger detector tube, thus compensating for
differences in tube characteristics. To make this adjustment, proceed as follows:

1. Short the antenna socket (J1) to ground.

2. Turn R29 in a CW direction in order to reduce
the bias and thus increase the sensitivity of V5.
(The search mechanism will now stop on spurious
pulses.)

3. Alternately engage the search mechanism, with
the DIST search button, and turn R29 back in a
CCW direction a fraction of a turn at a time just
to the point where the tuner ceases to stop. Add an
additional 1 turn in the same (CCW) direction.
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Figure 4. Top View of Philco Model C5709, Showing Alignment Points and Location of Parts.

NOTE: Models C5707 and C5709 are electrically identical. In Model P5703, the Socket Mounting
Bracket, the Foot Switch Socket (J3), the Fader Control (R34), and the Rear-Seat-Speaker Socket
(J4) are omitted; the Antenna Padder (C2), the Antenna Socket (J1), and the Phono Socket

(J2), are placed at location “A”.

R-F ALIGNMENT

Connect the test equipment as follows:

TUNING INDICATOR: A v.t.v.m., connected from
pin 1, the control grid, of the 12ADG trigger detector
tube to ground. A 1000-ohms-per-volt, a-c voltmeter
across the speaker voice coil may also be used.

SIGNAL GENERATOR: Use an AM r-f generator, with
30% modulation. Connect the ground lead to chassis
and the output lead to the dummy antenna. Adjust the
frequency to 1610 kc.

DUMMY ANTENNA: Connect the signal generator

output lead through a 40-mmf. condenser to the antenna
receptacle; connect another 40-mmf. condenser from
the antenna receptacle to chassis.

To make the r-f alignment, proceed as follows:

1. Set the radio dial to 1610 kc., and adjust the follow-
ing for maximum indication.
a. C9, oscillator padder
b. C2, antenna padder
c. C6, r-f padder

2. With the radio and antenna installed in the car, ad-
just the following for maximum output, using a weak
station near 1200 kc.:
a. C2, antenna padder

I-F ALIGNMENT

IMPORTANT: Because of the requirements of the
search tuning circuit, alignment of the i-f transformers
is critical and cannot be done with sufficient accuracy
by the use of an output indicator across the speaker
voice coil.

It is suggested that a v.t.v.m. having a 2.2 meg. isolat-
ing resistor in the d-c probe be used. Since these probes
are usually equipped with a 1-meg. isolating resistor, an
additional 1.2 meg. resistor should be connected between
the probe tip and the test point, using very short leads.
Do not touch the resistor or the probe tip while making
alignment, as body capacity will affect the circuit im-
pedance. To make the i-f alignment, proceed as follows:

1. Set the radio tuning control to 1610 kc.

2. Connect the d-c probe of the v.t.v.m., through the
series resistor, to pin 1, (control grid) of V5 the
trigger detector tube. (Use the 1-volt or 3-volt,
d-c range.)

3. Feed a 262.5-kc. signal (with 309, modulation),
through a .047 -mf condenser, to pin 7 (control
grid), of V2 the converter tube.

4. Adjust the following for maximum indication:

a. T1 (bottom), 1st i-f primary.
b. T1 (top), 1st i-f secondary.
c. T2 (bottom), 2nd i-f primary.

5. Adjust T2 (top), 2nd i-f secondary, for maximum
dip.

6. Repeat step 4c and step 5.



Figure 8. Schematic Diagram, Philco Models P5703 Chryco 917 and €C5707 Chryco 920HR
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Figure 8 ASchematic Diagram, Philco Model C5709 (Mopar 921HR)
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