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AMERICAN COMMUNICATIONS CORP.
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ANDREA RADIO CORP.

MODEL 35HS5
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ART RADIO CO.
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BUTLER BROTHERS

12AT6

RD-295

5085

SPKR

(4] -
11845 I2ATG
MODEL RD=-292 1— l o :
= ¥Bwe 12BE6G =
IF 455KC
cinc. r CIRC.

PART WO. SYM. DESCRIPTION PART %O, SYM. DESCRIPTION
CY-10002-E]  C€1,C2 | Condenser - variable Tuning with Drum f| RC-32503 RS Resistor-Carbon 258,000 Ohms | watt
CP-1%503 C3.Cy Condenser - .05 Mfd. 400 Yolt RC-35003 R6 Resistor-Carbon 500,000 Ohms } watt
CM-15500 cs Condenser - . 00005 Mfd. Mica RC-31500 7 Res istor-Carbon 150 Ohms } watt
CM-15251 c6.C7 Condenser - . 00025 Mfd. Mica RC-32000 8 Resistor-Carbon 200 Ohms § watt
CP-14103 c8,C9 Condenser - .01 Mfd. %00 volt RC-31500 R9 Resistor-Carbon 150 Ohms } watt
CP-14503 €10 Condenser - .05 Mfd, 400 Yolt AL-} 0004 L Loop Antenna
CL-10001 CIiA,C1iB]| Condenser - 20/20 Mfd. (50 Volt Elect.§ Trc-10000-D Q Coil Oscillator
RC-32002 Ri Resistor-Carbon 20,000 ohms ; watt 1$-10000 n Transformer ist. I.f.

RC-3100% R2 Resistor-Carbon |0 Meg. ; watt T5-1000¢ T2 Transformer 2nd. |.F.

RC-32004 w3 Resistor-Carbon 2 Meg. ; watt T0- 10000 13 Transformer-Output for speaker

vC-10105 RY Yolume Control - | Meg. (with switch) SR-10000 SPXR Speaker, 4* P.M.

12BE6 12846 [« 12AT6 CI: 5085
A
C"L 12
[ SPAR
RO RN Rl
'r = Cll RS SR8 (%4
&
RY
il 5
C8 e 1
| MODEL RD-295

Part No. Circuit Symbo! Description Part No. Circuit Symbol Description
C¥=-10008 cl Variable condenser for Model 5A7 RCP-30220 Ré Res istor carbon 22 ohm ; watt
CPP-14203 c2 Condenser paper tub .02 mfd-40OY RCP-4 1001 R? Resistor carbon 1000 ohm | watt
CPP-14503 3 Condenser paper tub .05 mfo-400¥ ¥CP-10105 1] Volume control | megohm and switch
CLP-| 0007 4} Condenser electrolytic 50-30 mfd-150¥|]| ycP=1210% RS Yolume control for Model SA7- | megohm
CMP= 15251 €5, C6 Condenser mica 250 mmf-500¥ RCP-3 1005 R9 Resistor carbon |0 megohm § watt
CPP-12103 cr.c8 Condenser paper tub .0 wfd-200¥ RCP-32203 RIO Resistor carbon 220,000 ohm } watt
CPP=11103 €9 Condenser paper tub .0l mfd-150¥ RCP-34703 RII Resistor carbon 470,000 ohm ) watt
CMP-15500 cio Condenser mica 50 mmf-500¥ ALP-10013 u Loop antenna
CPP-12203 Ch Condenser paper .02 mfa-200V TRCP-10000-0 7] Oscillator coil
RCP=31500 RILRI2 Resistor carbon 150 ohm ; watt TSP-10002 T 1.F. Transformer
RCP-31002 R2 Resistor carbon 10,000 ohm ; watt T0P-10000 T2 Outout transformer
RCP-32204 R3 Resistor carbon 2.2 megohm j watt SRP=| 0005 SPKR Speaker P.M. 3" round for Model SA7
RCP-3680) [ Resistor carbon 6800 ohm } watt
RCP-31003 RS Resistor carbon 100,000 ohm ; watt
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ELECTROMATIC MFG. CORP.
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TR-7 [ 1K 1}

\.LE. - 458 K.0.

I Tem oL SCcRIPTION PART NUMDBR
128 MFD. 1OVOLY ) ELECTROLYTIC| o0
63.Cy| 123 WFO.  BOVOLT' CONDENSER
03 MFD. 400 VOLY PAPER cr 3031
.01 MFD. 150 YOLT PAPER CONOENSER cr-03 -t
) MFD. 200 YOLT PAPELR CONDENSER| CP 104-2
.08 MFD. 0 VOLT PAPER CONDENMIR | OF 80B-2
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CHANGES PAGE 19

Bendix Par 80

This model appears on pages 18-1
through 18-6 of Rider's Volume XVIII.
On late production model PAR 80 re-
ceivers, a rubber grommet has been added
over the battery switch lead at the metal
shield to prevent eventual wear and short
ing of the lead. If servicing of this re-
ceiver indicates excessive wear of the
battery switch lead, u small standard
grommet of suitable size may be added at
point where the lead enters the switch
shield.

Bendix 110, 110W, 111, 111W,

112, 114, and 115

These models appear on pages 184
through 188 of Riders Volume XVIII
On recent models of this series a circuit
change has been made which adds a coup-
ling plate, stock number ACOCQ0, between
the first audio tube, 128Q7, and the out-
put tpbe, 5016, in lieu of the following
components used on earlier receivers:

Plate-load resistor, R5, stock no.
RC1H54; grid resistor, R7, stock no.
RC1H58; Plate rf bypass capacitor, C8
stock CP4T20.

These parts are eliminated when coup-

ling plate, stock no. ACOC00 is used,
altheugh installation is otherwise inter-
changeable. To wuse the coupling plate

may cause a slight increase in the plate
voltage of the 128Q7 tube, but no adverse
effeet is made on the receiver. The resist-
ance measured from the grid of the 50L6
tube to common B- is approximately 450K.
while the resistance measured from the
plate of the 128Q7 tube to common B- will
give a reading which increases approxi-
mately 10 megohms in magnitude, caused
by the charging of the filter capacitors
since the receivers have no d-c return to
wround.

Bendix 626
This model appears on pages 16-1
through 163 of Riders Volume XVI.

Either of two coils may be found in this
model. In some, an rf coil making use of
a small capacitor (33 uuf) between the
start of the secondary winding and the
finish of the primary winding is used,
while in others an rf coil with an added
tertiary winding is used in lieu of the
capacitor. These coils, when properly. used,
are interchangeable, and in the future
only rf coils with the tertiary winding
will be provided as replacements.

If, in the receiver to be repaired, the
coil requiring the 3.3-uuf capacitor is re-
placed with the other type, eliminate the
33-uuf capacitor from the circuit.

Bendix 646A

This model appears on payes /6-5 and
166 of Rider's Volume XV. The change
involves a revision in the replacement
parts list as follows:

In the cabinet components section of
the parts list on page 15-6, substitute the
stock number HZ0504 for the existing
stock number HZ0LOl which is incorrect.
The nomenclature and identification of the
component part is correct as listed.

Crosley 9-101

This model appears on pages 18-1
through 183 of Rider's Volume XVIII.
Recently it was discovered that in some
areas, the oscillator coil (Part No. 142975)
developed trouble due to corrosive tape.
To avoid possible complaints in the field,
it is recommended that the coil be re-
placed with a new coil (Part No. 145105).

Bendix 847B

This model appears on pages 177
through 17-14 of Rider's Volume XVII.
The replacement parts list on page 17-18
should be revised as follows:

The r-f oscillator chassis assembly bear-
ing the stock number AROB0O is no longer
stocked as a complete replacement assem-
bly. This chassis can be repaired satisfac-
torily in the field and the necessary com-
ponent parts may be obtained as separate
stock items. when desired.

Crosley 9-201, 9-202M, 9-203B

These models appeur on pages 1814
through 18-19 of Rider's Volume XVIII.
The part number of item 83 (volume con-
trol) was shown on page 1819 as 3936814,
This number should be 39368-18. To use
the No. 39368-18 control on these models,
it will be necessarv also to use a No.
39-370-2 plug-in tvpe knurled shaft.

Farnsworth GK-111, GK-112, GK-114,
GK-115

Thew models wre the same as model
GR-100, appearing on pages 173 through
17-10 of Kidev's Volume, XV, except that
they employ the P56MP record changer
mxtead of the P56.

The P56MP record changer is a reluc-
tance type pickup and, therefore, addition-
al amplification in the phono ecircuit is
necessary. A 68J7 tube has been added to
the phono circuit, as shown in the accom-
panying diagram.
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The circuit of the 68J7 tube that was
added so that a reluctance pickup could
be wsed in Farnsworth Models GK-111,-112,
114,115,

The following parts should be added to
the parts list:

Part No.  Description

78057 Volume control, 3 megohms

94204 Power transformer

94239 Output transformer

13772 Speaker .

38696 Loop antenna for GK-111, GK-112

38859 Loop antenna for GK-114

26032 Loop antenna trinnner, GK-114

22169 Pickup cable

22170 Output cable

22171 Power adapter cable

25431 Capacitor, electrolyvtic, 20 uf, 450
v, 25 uf, 25 v

25432 Capacitor. 0.C01 uf. 200 v

25433 Cuapucitor, 025 uf, 600 v

H-273 Cabinet for GK-114

H.-291 Cabinet for GK-111 Muh.

H-292.1  Cabmnet for GK-112 C

H-2922  Cabinet for GK-112 Bl

Federal 1027, 1035

Basically, these models are the same
both in chassis and cabinet as model 1025
which appears on pages 16-1 through 164
of Rider's Volume XVI. However, differ-
ences exist in the exterior cabinet finish
and color of these models.

Federal 1034

This model is essentially the same as
model 1024 which appears on pages 16-1
through 16-4 of Rider's Volume XVI The
only modification has been in the cabinet

tada 711, 740

These models appear on pages 17-16, 17-
20, and 1724 of Rider's Volume XVII.
The socket layout on page 17-15 applies
only to miodel 740. The socket layout for
model 711 is shown herewith. The sche-
madce and parts list refer to both models.
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Socket layout for the Fada model 711.

Firestone R3157A

This model is the same as Model $7427-
2 appearing on pages 12-19.20, 1221, 128,
and C.S. 12-f and C.S. 126 of Riders
Volume XII.

General Electric P4

This model appears on RCD. CH. Pages
176 through 179 of Riders Volume XVII.
The sound of a metallic click and audible
thump through the receiver speaker is
usually traced to the operation of the
velocity trip mechanism, This is caused
by too much tension of the Clutch Ten-
sion Spring (reference 29 in Fig. 3 on
RCD. CH. Page 17-7) binding the velocity
trip lever. Adjustmen: may be made, re-
ducing spring tension to prevent binding|
and still maintain normal operation.

In earlier production, a limited quantity
of record changers employed a f{lat spring
type clip fitted over the pickup arm pivot.
shaft. The clip was brought to bear upon?
the clutch tension spring, compressing the
spring to the proper friction. upon the
velocity trip lever as was necessary for.
proper changer operation. To provide a,
more positive adjustment, later produc--
tions use a Clutch Spring Tension Collar,!
in lieu of the original eclip, which makes
a more convenient, accurate, and more
permanent adjustment.

If extreme difficulty is experienced in
proper adjustment of the earlier produc-
tion changers, the spring clip may be re-
placed with the collar, Cat. No. RMX.080.
A detailed view of the later version of
record adjustment is shown in Fig. 6 on
RCD. CH. 1738.

GE 250
This model appears on pages 1532
through 1636 of Rider's Volume XV.

The switch that is supplied under the
number RSW-009 is of a different con-
struction than the original flat-wafer
switch. The accompanying figure shows
the numbers which correspond to those
in the schematic diagram.

Construction of
the wafer switch
replacement for
the General
Electric 250.

REAR vitw OF wAFER
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GE 41, 42, 43

These models appear on pages 17-1,2
through 17-16 of Rider's Volume XVII.
The following changes should be made.
Add Cat. No. REF003, line fuse F201,
3AG, 5 amp., 250 volts, to the parts list
and add this to the schematic diagram of
the Special Power Unit on page 17-3. The
fuse should be placed in series with the
power transformer primary and the power
cord. Besides the addition of a fuse, the
safety will be further increased by placing
a sheet of asbestos underneath the power
unit to cover the ventilation slots. Thus,
even in the case of overload, the hot tar
of the over-heated transformer is prevented
from dropping on the floor.

Add Cat. No. RSV-001, Switch—power
ON-OFF switch to the parts list. Replace-
ment is readily made by merely bending
the mounting taps.

To adjust for minimum hum level, turn
the volume control until the audio output
is zero and vary resistor R201 (which is
paralle} to the filaments and center-tapped
to the chassis, forming an effective hum
balancing circuit).

General Electric 41, 42, 43, 44, 45

These models appear on pages 17-12
through 17-16 of Rider's Volume XVII.
A sliding type switch has been added in
series with R67 (8200 ohms) connecting
the resistor to the phonograph pickup in-
put jack, J3. This switch is on the receiver
chassis back apron with its respective
label indicating High Fidelity and Normal,
the open and closed positions, respectively.

In the replacement parts list under Cat.
No. RSS8.003, add the item: High Fidelity-
Normal switch.

General Electric 50

This mode! will be found on pages 15-1
through 15-4 of Rider's Volume XV. This
change covers a correction to the original
parts list in the model 50 where Cat. No.
RHS001 was changed to RMX-006 for a
tuning assembly and spacer.

A further correction is necessary in the
item description since only the tuning
shaft and drive pulley (assembled) is
supplied under RMX-006. The spacer is
the tuning shaft bearing, and is catalogued
as a separate item under RHJ-001. The
original parts listing of the drive pulley
under this number has been deleted.

GE 140

This model appears on pages 17-21
through 17-23 of Rider's Volume XVII.
The following changes should be made in
the parts list: From Cat. No. RAD-027
remove the statement “(with loop connec-
ting strips only).” Change Cat. No. RCC-
075 to read RCC-080. Delete Cat. Nos.
RDK.098, RHC-008, and RMX-103. Add
the following parts.

RDK-106 Knob—door catch knob
RCE-002 Strap—Iloop contact strap
RHE-002 Eyelets—spacer eyelets for es-
cutcheon screws RHS-016
RHE003 Eyelet—used for loop contact
strap
RHR002 Rivets—door hinge rivets
(power cord access)
RHS015  Screw—self tapping (used for
cabinet door cover)
RHS016  Screw—Phillips, flat-head,

mounts bottom of escutcheon
The fol!owing procedure is recommended
for repairing broken antenna loop connect
ing straps.

The broken straps should be cut back
flush with the inside edge of the notch on
the loop. The flexible wire is then used to
make connections from the loop to the
inside of the receiver. Consult the accom-
panying diagrams for loop connecting de-
tails and wire specifications. Carefully lift
the section of the loop to allow connect-
ing the specified pieces of wire and solder

JCUT BROKEN STRAP
FLUSH WITH THS EDGE

4)REMOVE OLD WIRE
FROM TERM.BOARD
& TUBE SOCKET

8.)CONNECT NEW WIRE
TO SOCKET &

3" -t
K66J445-2

2 REQUIRED PER SET

Above, the loop connecting details of the
General Electric Model 140. The wire de-
tails for the antenna loop connections are
shown in the lower figure.

wires to remainder of loose straps. Re-
move the fibre strap guide which original-
ly insulated the loop straps within the
cabinet. Remove original wire leads and
pieces of loop strap connected inside the
cabinet to the chassis terminal strip and
pin 6 of the 1R5 oscillator-converter tube
socket. Solder the new leads from the an-
tenna loop directly to the terminal board
and tube socket. Make certain that the
inside of the loop is connected to pin 6
of the 1R5 tube socket. The follow-

ing procedure is recommended to replace
a speaker in this model.

1—Unsolder leads on speaker, using small
tip iromn.

2—Unsolder 90-uf capacitor (C14) at ter-
minal strip.

3—Without unsoldering, remove dual 40
uf capacitor (C20) from mounting
clip.

¢—Using long screwdriver (8 inches or
longer) loosen screws holding speaker
to chassis.

5—Remove nuts holding speaker to front
panel,

6—Lift up left end of resistor mounting
plate and then lift out speaker.

If the antenna straps which interconnect
the antenna in the receiver cover with
the radio chassis circuit break, the follow-
ing replacement procedure is recom-
mended:
1—Bend up insulating material covering

set end of antenna strips by inserting

the tip of a long-nose pliers and twist-
ing gently so as not to tear material.
2—Unsolder wires from loop strips in
receiver.
3—Remove screws holding door cover.
4—Lift loop at point midway between
hinges to expose strip rivets and un-
solder loop from loop strips.

5—Remove rivet or rivets as needed, tak-
ing care not to damage loop or loop
back.

6—Replace broken straps by new mem-
bers, Cat. No. RCE002, and rivet it
in place with eyelets, Cat. No. RHE-003.
In order to replace the rectifier disc
assembly, SR, proceed as follows:

I—Rgmove two mounting screws from the
power switch, S1 (door switch).

2—Dress power switch away from mount-
ing plate, providing more access to
underside of top chassis deck.

3—Unsolder leads to rectifier
sembly.

4—Push aside compotents underneath rec-
tifier assembly mounting screw until
screw can be loosened.

General Electric 210, 211, 212

These models appear on pages 1821
through 1825 of Rider’s Volume XVIII.
Change the third column (Signal Input
Point) of the alignment charts on page 18-
23 to read: 12BE6 grid (pin 7 of V2)
See note 7.

The parts list on page 1826 should be
changed as follows: Change catalogue
number UOP-857 to UOP-558 for Speaker
5%-inch PM. Add the reference symbol
R32 to Cat. No. URD-141—Resistor—6.8
meg., %w.. carbon.

The following changes have been made
in the schematic diagram on page 18-21.
Where capacitor C38 is shown terminating
at ground on this schematic, later model
receivers have this ground connection re-
moved and the capacitor is terminated at
the junction of the antemna input and
capacitor Cl4. Capacitor C36 should be
added and connected from the junction
point of R29, pilot lamp 11, and pin 4 of
V7 to ground. Resistor R32, which has
been added to replacement parts list
above, is connected from the junction of
R8 and C4 (AVC filter) to the cathode,
pin 2, of output tube V6.

This resistor, R32, has been added to
increase the converter stage gain when
operating in the A-M position because of
a change in performance characteristics
relative to grid cut-off of the 12BES6
tube.

disc as-

General Electric 230 Kaiser-Frazer

This model appears on pages 18-26
through 18-28 of Rider's Volume XVIII.
The change involves a substitution of
catalog numbers in the replacement parts
list as follows:

Cat. No. URE-035 and URF055 are
catalogued for carbon-type resistors. These
numbers are to be replaced for numbers
specifying wirewound resistors, RRW.037
becoming the Cat. No. for R13 and RRW-
036 the number for R18.

General Electric 502

This model appears on pages 17-}
through 178 and pages 17-39,40 through
17-47 of Rider’s Volume XVII. The changes
involve a schematic correcton and a cor-
rection in the value of a component in
the replacement parts list.

The schematic diagram which shows
an open circuit in the screen grids of the
6V6 tubes, V10 and V11, should be cor-
rected to show the screen grids connected
to the 260-volt B-plus line.

In the listing of Cat. No. RCW-1028, the
capacitor value was mistakenly given as
22-uuf. The capacitors listed are actually
100-puf and RCW-1028 should be changed
to read 100-uuf.

©John F. Rider
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Hallicrafters SX-42
This model appears on pages 1746
through 17-13 of Rider's Volume XVII.
The following service hints apply to the
S-Meter operation.
SYMPTOM NO. 1:
Meter fails to zero on AM.
ANALYSIS:
Assuming that all connections and other
circuits, including AVC, are normal . ..
1) The line voltage is low, or
2) The first RF tube is weak
SYMPTOM NO. 2:
Zero adjustment appears
Does not hold.
ANALYSIS:
The leads to the outside terminals of
the “Zero Set” potentiometer should be
disconnected, reversed, and reconnected.
SYMPTOM NO. 3:
Meter fails to zero on FM
ANALYSIS:
1) Adjust meter indicator mechanically
with zero set on the meter.
2) Replace 7A4 tube
3) Replace R-68 with lower resistance if
indicator remains on right side of
FM zero
4) Replace R-68 with higher resistance
if indicator remains on left side of
FM zero
REMARKS:
The internal resistance of the meters is
not specified, and depends on the sup-
plier. The resistance ranges from 12 to
50 ohms.
The meter has a range of 5 ma. on a
linear scale. The FM zero is arbitrarily
calibrated at 14 ma.
An arbitrary figure of 60 m.v. to the
antenna terminal was used for S9 on
the 20 meter band. Each S-unit repre-
sents 6 db variation.
60 m.v. to the antenna terminal of the
receiver represents roughly a field stren-
gth of 15 m.v. per meter.

Hoffman C504, C514

These models ure the same asx model
13504 appearing on pages I7-1 and pages 17-
3,4 through 177 of Rider’s Volume XVII,
except for the following. Push-pull purallel
6K6 tubes ure uxed in the output instead
of push-pull 6V6 tubes. See Fig. 1.

too ecritical.

Fig. 1. Changes in the oulput stages of
the Hoffman Models C504 and C514.

A resistance-capacitance filter (Rl-lll and
C110) has been inserted in the B-plus line
feeding the phase inverter stuge in order
to reduce the inherent hum level of the
receiver to a satisfactory level. See Fig. 1.

An “entertainment punel” has been
wired into the tunmer chassis to provide
microphone input, & speaker on-off switch,
a pillow speaker plug, and an auxilliary
phono input to be used either for tele-
vision sound or wire recorder input. See
Fig. 2.

On the recorder amplifier, the screen-
dropping resistor (R11) has been changed
from 0.1 megohm to 2.2 megohms and the
cathode resistor (R2) changed from 2200
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Fig. 2. Changes made to accomodate the
“entertainment panel” of the Hoffman
C8U4.

ohims to 4700 ohms. This change allows the
screen current of the 6SJ7 to be self-regu-
lating to eliminate variations in gain be-
tween various 6SJ7 tubes.

Several changes were nade in the late
production. A 270,000-ohm  resistor was
added across the phono input jack of the
radio chassix, ‘This resistor was on the
record changer (960260-2) in the early pro-
duction (Sertal Nos. 1B-1001 to 13-6000 and
B-28 500 to 13-30,000) .

The location of the vesistor may be
checked by nieasuring the shunt resistance
acros~ the phono input juck of the radio
chassis amt across the phono output cable
of the changer mechanism.

Symbol Description Hoff. No.
C60 0.005 uf, 600 V,

tubular, paper 4102
R16, R20, R50 100,000 ohms = 20,

12 watt 4511
R21, R48 47,000 ohms, *+ 20%,

Yo watt 4504
R49 10 megohms, = 20%,

Y% watt 4506
R27, R46 0.22 megohm, + 20%,

Y% watt 4500
R47, R51 0.47 megohm, + 20%,

Y2 watt 4506
Cl110 10 uf, 450V,

electrolytic 4203
R111 10,000 ohms, * 20%,

% watt 4515

Sl
T e
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Hofiman C502 and CS512.
Chassis 113

These models are the same as Model
B502, Chassis 113, appearing on pages 17-1
to 17.6 of Rider's Volume XVII, except
for the following changes. Four 6K6-GT
tubes are used in push-pull parallel in the
output stage instead of the 6V6 tubes in
push-pull.

An “entertainment panel” has been
wired into the tuner chassis to provide
microphone input, a speaker off-on switch,
a vpillow speaker plug, and an auxiliary
phono input to be used either for tele-
vision sound or wire recorder input. See
Fig. 1.

A resistance-capacity filter RI111 and
C110, has been inserted in the B-plus line
of the phase inverter stage in order to
reduce the inherent hum level of the re-
ceiver, as shown in Fig. 2.

Fig. 2. The resistance-capacity filter in the
Hoffman models C502 and C512.

The following changes should be made
in the parts list:

Fig. 1. The enter-
tainment panel

that is wired into
the Hoffman
models C502 and

C512.

©John F. Rider
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Majestic SAK781

This model is the same as model 5AK731
found on pages 178 and 17-4 of Rider's
Volume XVII, except for the following
changes in the parts list.

Part No.  Description
81441 Dial cord assembly
S-1448 Output transformer

2129 Aero record changer

115-49-1 Cabinet, (Aero cut out)
Blonde, walnut, or mahogany

12247 Escutcheon plate, metal

12862 Knobs, wuning and volume

12880 Knob, phono - radio

101-485 Screw, mounting chassis

106-124 Washer, mounting chassis

Majestic 7BK758

This model is the same as Model
7JK777R appearing on pages 176 and
176 qf Rider's Volume XVII, except for
the dial scale. The dial scale used is
part po. 117.78,

Majestic 12FM782, Chassis 12C20E

This model is the same as Model
12FM778, Chassis 12B26E, appearing on
pages 17-27,28 to 17-83 of Riders Volume
XVII, except that it does not have push-
buttons and indicator lights for “Records
and “F.M.”

The following additions should be made
to the parts list.

Part#  Description

115-45-2 Cabinet—console combination

21-32 Changer, oak

22-43 Speaker, 12~
transformer

20-27 A-m loop antenna (less cover)

including output

12220 Escutcheon glass (large)
12244  Dial grill

128-37 Knob (vol-tuning-tone)
128-85  Knob (band switch)

12846  Spring insert for above knob

Midwest 98

Thix model ix the <ame ux model RM-S,
appearing  on pages IS-1 Uough 183 of
Rider's Vaolume XVIHI, except that two
pilot lamps have been added. Each #46
pilot lamp ix In =eries with o 10-ohm re-
sistor, and each series eombination i in
parallel witlc -the other. One end of the
parifilel combimation s connseted to the
6.3-volt filament line and ‘the other end
i1~ grounded,

Noblitt-Sparks 182TFM, Chassis
RE-237

This model appears in Rider's Volume
NV pages 179,10 through  17-15. At
the =tart of production, the gluss oscillator
trimmer "14" was mounted 1o the bracket
on the variable capacitor with o hrass
nut and had a locking nut to hold tension
on the adjusting screw. When this locking
nut was tightened down cnough to prevent
it from working loose owhile adjusting the
trimmer, the tension on the serew was too
areat for production alignment. To correct
thix trouble, the locking nut was tightened
down to give the proper tension and then
soldered to the brucket to prevent it from
working loose. Thix was u difficult solder
operation, and the trimmer serew would
=till work leose after being run in and
out a few tnues, due to a cutting action
between the lock nut and the threads on
the screw. To correet this trouble, the
locking nut was removed and the bracket
revised to use a piece of No. 14 music

T
=k

Fig. 1, left, shows the music wire spring
applied to the adjusting screw.
Fig. 2, right, shows the music wire spring.

On sonie trimmers, the threads for the
mounting nut did not go down fur cnough
to allow the nut to tighten down against
the brucket. A No. 12 lockwasher has been
ndded under the mounting nut to assure
a good tight contact between the trummer
and the bracket, If a set is found where
the capacity of the oscillator trimmer
¢hanges or the trimmer is noisv, the fol.
lowing jwocedure is recommended :

Sece that the trimmer mounting to the
bracket is tight. Since the trimmer glass
is almost sure to *break il an attempt is
made to tighten the mounting nut after
the opposite end of the trinnner has been
soldered in phiee, it ix suggested that the
trimmer be soldered to the back side of
the bracket before attemipting to tighten
the nut (use care in soldering, apply heat
from soldering iron .to the brucket to
prevent breaking trimmer glass).

Remove the locking nut und replace it
with the music wire =spring, part number
A21902, Fig. 3, by soldering the two metal
lugs, part number A21889, Fig. 2 on the
present bracket, as shown in Fig. 1.

e
o

AMJIF Alignment

Two peaks may be obtained with the
455 if slugs; one with the slug tuncd
ilmost all the way in and another with
tho slug tuned almost all the way out.
When sueh is the case, the peak with the
slug tuned out should be used.

Fig. 3. Two lugs
of this type are
used ax shown in
Fig. 1 above.

Notsy F-M Reception

If the set is noisy ou [an. check the
six gromd leads from the variable capn-
cilor to the chassis to make sure none
of them tre broken. One broken ground
lead will not onlv make the sct noisy,
but can also cffect the alignient of the
set.

Ceramic Capacitors

Care must be taken in placement of
ceranne capacitors to prevent shorts which
would oceur if any part of the capaeitor
totiched other metal parts.

FADING . . . If fading occurs, check
the shielded audio leads. One lead should
be connected from the center lug of the
volume control to the audio coupling
capacitor on the stand-off insulator. The
other lead should be connected from the
right-hand terminal of the control to the
band-change switch. If these two leads
are reversed, the AVC will be ineffective.

ANTENNA . . . On some of the first

the antenna terminals on the back of |
the set to be grounded to the chassis.,
This should be carefully checked before
connecting an external antenna to the
set, because one position of the a-c plug
in the outlet will place 110 volts between
the antenna and any grounded object.
This would be a shock hazard, and if the
antenna became grounded the rf choke
in the a-c leads in the set would bum
out.

OSCILLATION If oscillation is
encountered, try dgessing the yellow fila-
ment leads, in' the if section of the re-
ceiver, down against the chassis and away!
from the tube sockets. Also, see that all
grounded leads on the variable capacitor!
are soldered and not broken. |

Some cases of regeneration in the FM
i-f circuit have been encountered. This can
be detected by a high discriminator vol-
tage, and also a high ave voltage with no
signal input. Replacing the 0.005-uf 2nd
if cathode-bypass capacitor, C32, with a
0.002-uf 350-volt ceramic capacitor will
correct this ! most cases.

22-0HM RESISTOR BURNS . . . Some
receivers have a M-watt 22-ohm fusing re-
sistor in the B-plus circuit. If this resistor
burns, replace it with a 1l.watt resistor.
CAUTION . First check the B-plus
current to see that it does not exceed
approximately 100 milliamperes. If the
current is greater than this value, some
other trouble exists in the receiver and
this must be corrected in order to prevent
damuge to other parts in the receiver.

FLOATING R.-F UNIT ... . On some
sets the complete r-f assembly is mounted
on rubber to prevent microphonics. When
servicing these sets, be sure that the
ground leads between the r-f assembly
and the chassis are securely soldered.

INSULATING CONTROL SHAFTS . ..
Some sets have been found with the flat
metal washer under the insulating fibre
washer on the tone control, volume con-
trol and band switch. This would be a
shock hazard if a knob was left off the
shaft and should be corrected by removing
the metal washer and placing it on top of
the fibre washer.

The

following changes should be made on the
schematic diagram:
1. A B- connection was added between
R10 and L15.
2. A 220-ohm resistor, R15, has been
added across the antenna terminals.
3. Antenna coil L4 has been relocated.
In the original schematlc it was in
series with Cl, and the series eom-
bination was shunted by CI1A. The
mnodification consists of placing C1
and ClA in shunt with each other,
and placing L4 in series with this
shunt combination and the top con-
nection of L1, the point which is
connected to the AM terminal of
the selector switch.
The follgwing changes should be made
in the parts list:

1. R5 should be C20060-221 resistor,
220 ohms, % watt
2. PS. — A21709 parasitic suppressor

should be added

3. C10 should be C20204-500 ecapacitor,
0.00005-uf., 500 V, ceramic

4. R8, 22-ohm fusing resistor should be
‘1 watt, C20103-220 :

5. A193284 grommet, rubber, Mtg., RF

. ¥ R : Assy.
wire to apply tension to the adjusting sets produced, the primary and secondary ! )
serew, (See Fig. 1) The trimmer is much windings of "the antenna-coupling trans- 6. ‘:19138'3 evelet spacer, Mtg, RF
more stable with the new arrmngement formers T1, were shorted together, causing S8y
I
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Montgomery Ward 64WG-1050B,
1050D, 74WG-1050D

These models are the same as Model
64WG-1050A on pages 1676 to 1577 of
Kider’'s Volume XV, except for the follow-
ing changes. The 01l-uf capacitor C-11,
is connected between pin 1 of the 1R5
oscillator-detector tube and the common
negative circuit instead of the chassis
ground.

In the D models, a 1000-ohm resistor,
R-13, is connected between pin 7 of the
354 output tube and the common negative
circuit. The following should be added
to the parts list.

Ref. Part Description

No. No.

R-13 B84102 100 ohms. 0.05 watt, carbon

Montgomery Ward 64WG-1050C

This model is the same as Model
64WG-1050A on pages 1676 to 1577 of
Rider’s Volume XV, except for the follow-
ing changes. The 1500-ohm resistor R.-3
is now connected from the center tap of
the filament of the 354 output tube to
the common negative circuit, lug 4 on
the changeover switch, instead of to the
pcsitive filament lead (pin 7) of the 185
oscillator-detector tube, lug 9 of the
changeover switch,

A 100-ohm resistor R-12 has been con-
nected between R-11 and the selenium

rectifier.

Ref. Part Description

No. No.

R-12 D8410! 100 ohms, 2.0 watt, carbon

RCA QB55X Chassis RC-563-K

This model appears on pages 17-9
through 17-11 of Rider’s Volume XVII.
In some chassis two 2000-uuf capacitors in
parallel are used in place of the specified
3900-uuf cavacitor C7.

RCA QBS5S, QBS5X

Model QB55, chassis RC-563A. uppears
on pages 16-27 Lhrough 15-29 of Rider’s
Volume XV. Model QB55X, chassis RC-
563K, appears on pages 17-9 through I7-
11 of Riders Volume XVII. A viscoloid
damper has been added to the stator
plates of the oscillator section of the
tuning capacitor to reduee microphonies
on short wave reception.

Some of these sets have dial back
plates without the ~core marks which may
be used as a reference during alignment
The glass dial sceale mav be removed from
the cammnet and used as a reference during
alignment. or the check points indicated
in the accompanying diagram may be
used.

RCA Q109 (RC-602). Q109X
(RC-602A)

The followmg voltage - current table
should be added to the service data ap-
pesring in  Rider's Manual Volume 18,
pages RCA 183 through 18-10.

Socket Voltages — Cathode Currents

Local-Phono-Distant Switch in Distant

Position.
Plate  Screen  Cathode Cathode,
Tube Volts Volts Volts Current
1 8SG? 137 112 0 13.1 ma
2 6SA7 260 103 0 122
3 6SK7 235 103 13 133
4 6SQ7 86* .. 0 04
5 8F6G 257 260 192 235
6 6F6G 257 260 19.2 235
7 6AT6 90* ... 0 07
8 8U5 260 21+ 0 21
9 5Y3G .. b i 355. 90.0
-

Measured with Chanalyst or Voltohmyst
In LOCAL position the cathode circuit
of the 6SG7, the RF amplifier, is opened
("A” Band only) and the voltages are
correspondingly higher due to the absence
ol cathade current in this tube. .
The stock number of the speaker cone
should be changed to read:
No. 70972 Cone — (one and voice coil
' assembly

RCA QI10. Ql0A, Q10A2, Ql0-2,
Q1l10-3. Q110
This material appears in Rider's Man-
ual Volume 18, pages 166 through 16.7.
In the event that regeneration develops
in the receiver, it may be due to a reson-
ant condition due to electrolytic capacitor
C21 being parallel with capacitor CI11
(0.1-uf). Three methods have been used at
the factory to correct this condition. These
are:
(1) C11 may be 005-uf instead of 0.1-uf
(2) An additional 0.1-uf capacitor may
be added in parallel with Cl1
(3) The RED and GREEN leads of the
electrolvtic capacitor (C21 and C22)
may be interchanged
In some chassis. Rl mav be 20
megohms instead of 22 megohms.
RCA 8V7, 67V1, 67AV1, 710V2
Model  8V7 appears on  pages  18-15
Hoough 1816 of Rider's Volume XVIII
Models 67V1. 67AVI appear on pages 16-
35 through 1639 of Rider's Volume XVI
Model 710V2 appears on pages 18-55
through 1860 of Rider's Volume XVIII.
An alternate Speaker (stamped 92569.1K)

has been used as a substitnte for the
listed  speaker (or speakers) in these
models.

Add the following 1o (he parts list : Under

“Speuker Assemblies™ add the following:
92569-1K.
70574 Cone—Cone and voice coil assembly.
31539 Pluz—3 prong mule plug f(n'speé.kf‘r.
3780¢ Tronsformer—Qutput transformer,
Replace complete speaker with Stock No.
71??1&17(9256971 W,

SET POINTER 1/16 IN, TO LEFT OF END MARK WITH TUNING Cumiu. Lo

RCA 66X11, 66X12, 66X13

These models appear on pages 17-29
through 1730 of Rider's Volume XVII.
Some oscillator coils which were specified
for the first production (RC-1046A, RC-
1046, RC-1046B) of these models have
been used on the segond production (RC-
1046C, RC-146D, 1046E).

Some oscillator coils and associated
coupling capacitors (C19) which were spe-
cified for the second production have been
used on the first production.

If replacement is necessary — use the
specified parts — the range of inductance

adjustment may be insufficient if used
otherwise.
RCA QU-62
This model appears on pages 17.13,14

through 1720 of Rider’s Volume XVII.
In some instruments the speakers listed
following have been used as alternates
for the speakers listed in the parts list.
Speaker Assemblies 92520-1K

70574 Cone—cone and voice coil assem-
bly

5118 Plug — 3 prong male plug for
speaker

70686  Speaker—12” PM speaker com-

plete with cone and voice coil
less plug
(Used as alternate for PM speaker
stamped 924694W)
Speaker Assemblies 92516-2K

70574 Cone—cone and voice coil assem-
bly

5119 Plug—3 contact female plug for
speaker

31539 Plug — 5 prong male plug for
speaker

70573 Speaker—12” EM speaker com-
plete with cone and voice coil
less output transformer and
plugs

70688 Transformer—output transformer
(T4)

(Used as alternate for EM speaker

stamped 92566-3W)

The alternate speakers will not fit on
the mounting bolts used with the original
speakers. If a replacement which differs
from the original equipment speaker be-
comes necessary, it is suggested that the
mounting bolts be cut off and the replace-
ment speaker mounted using rubber grom-
mets, spacers, and wood screws.

The top view of this model is shown on

page 17-18 of Rider's Volume XVII.
The tuning capacitor has six sections—
Cl and C2 Ant, Cl4 and Cl5 RF., and
Cl1 and C31 Osc. The tube and trimmer
location view shows only C1, Cl4 and
C31, which are used on the “A” and “B”
bands only.
The following change should be made in
the parts list on page 17-20. Replace Stock
No. 31970 spring with Stock No. 31418
spring—Drive or indicator cord spring.

The instrument label used on

DIAL BACK PLATE FOR MODEL GBS3 ] - . . . i some
T Instruments 1s incorrect in showing tube
— PyT ﬁ ¥ locations. The r-f shelf assembly should be
pr Co— i turned 90° clockwise. The correct tube
IN. M . .
E:—,_‘lim.’% F=a=—t i ; ; i TG locations are illustrated in the accompany-
% =—q 3
i ¢ 1 ety Check pownds to be ing diagram.
RD - G 0BG LHER  BEECE used when aligning o
SFY BUINTER TO END MARK wiITH TUNING COND. CLOSED ’h()’ RPA '”()lf(),;\ 665) ——
QOB55 and (B85X ] =
O1AL BACK PLATE FOR MOOEL QBSSX s
T Y &
AL 1 N0 bsw) e
P 1IN SF iR GG @
- —_— i
3H~-37 -l 1y D
IN.-
e 1 22 M pUILE
END  6OOKC 18OKC 15.2mc 7 1500KC I60KC s The correct tube locations for the RCA

Model QU-62.
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RCA QU-61

This was published in Rider's Manual
Volume 15, page 16-66. The following per-
tains to the powersupply ratings for this
receiver,

Only one powersupply rating (Symbol
Rating D) is applicable to QU6l. As
manufactured it may be operated on 100 to
260 volts, 5060 cycles. A universal type of
transformer having five voltage ranges is
used. The desired range may be selected
by the proper positioning of a link be-
neath a cover on the top of the power
transformer as follows:

110 position 100 to 115 volts

125 position 115 to 135 volts

150 position 135 to 165 volts

210 position 165 to 230 volts

M0 position 230 to 260 volts
The receiver is shipped with this link in
the 240-volt position.

CAUTION . . . Remove the power cord
from the line receptacle before changing
the position of the link.

‘The record changer is made for opera-
tion on a 60-cycle power supply but may
be converted to 50-cycle operation by the
addition of a conversion spring to the
motor shaft.

Change in Replacement Parts:

Stock No. 34183 Transformer
Delete “For Specification Ratings
A and C”
Add “For Specification Rating “D”

Stock No. 39786 Transformer
(No phonograph motors are avails
able to permit operation of this
instrument on 25-cycle current. How-
ever, this transformer may be used
for operation on 105 to 125 volts,
5060 cycles.)

RCA 8X521, 8X522

These models appear on  pages 18-43
through 1844 of Itider's Volume XVIII
On late production =ct=, =lotted holes wre
provided in the tuning capacitor mounting
bracket, and washers (maxiumim of five
required) are used on the tuning capacitor
<hatt (between dial knob and capacitor)
to permit adjustinent of the dial. If the
cabinet or tunmg capacitor should be re-
placed. it may be necessary to adjust the
mounting  of the tuning eapacttor  or
chunge the number of washers 1o prevent
rubbing of the dial on the cabinet,

The following changes should be made
in the parts list:

Delete: 70601 Cupacitor — tubular, 0.002
ut (C9)

Add: 74063 Capacitor — ceramie 200
wuul (C9)
74183 Washer — vellutex washer for

dial knob clearance

RCA 54BS
This model appears on pages 16-28
through 1630 of Rider's Volume XVI.

The following addition should be made to
the parts list.
70708

RCA Radiola 61-10 (RC-1023A and
RC-1023C)

This material appears in Rider’s Man-
ual Volume 15, pages 1683, 16-61, and
16-62. In some of the 1023A chassis, two
10-uuf capacitors are used in parallel in
place of the specified 22-uuf capacitor,
C-15.

In the case of the 1023C chassis, service
data given for the 1023A chassis will ap-
ply in toto.

Lead—battery lead assembly

RCA 711V2

This model appears on pages I7-44 to
1766 of Rider's Volume XVII. Inter-
ference has been noted on the broadcast
band in certain localities. This inter-
ference appears in the background of cer-
tain stations or between stations, and
generally takes the form of code or
amateur voice. An abnormal quantity of
whistles when tuning across the band is
also present. Connecting an external an-
tenna to the set merely makes the con-
dition worse.

A production change has been made to
overcome this condition. Receivers hav-
ing this change may be identified by the
letter L following the serial number on
the radio chassis. The antenna coil L3
bas been removed and a different loop
antenns installed. These changes may be
made as follows.

1. Remove radio chassis.

2 Refer to illustration and remove the
red lead connected from the loop
loading coil L3 to terminal 8 of S$4.

3. Unsolder the blue lead from loop load-
ing coil L3 and connect this lead to
terminal 8 of S4. L3 may be left in
the chassis without leads connected to
it.

4. Remove the loop cable from loop
and from the terminal board on the
rear of the cabinet.

5. Remove the lug from the end of the
yellow loop lead and solder this lead
to terminal 5 on the antenna terminal
board on the radio chassis.

6. Re-install the radio chassis.

7. Clip off pin 5 on chassis end of the
five-conductor flexible antenna cable
and file the remainder of the pin
smoth with surface of plug.

8. Plug the five-conductor cable into the
antenna terminal board on chassis (see
sketch). Note that with ome pin
removed, the plug can be moved one
pin to the right and plugged in, mak-
ing incorrect contact.

9. Carefully pull the yellow lead down
ward along the five-conductor cable
far enough to permit taping it to the
plug portion of this cable to prevent
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the yellow lead from breaking at the
soldered joint at terminal 5 when
flexed by opening of the radio door.

10 Connect the red and black loop leads
to the rear terminals 4 and 5 respect-
ively from which they were originally
removed. Close-link from 4 to 5§ if
an external antenna is not used. If
an cxternal antenna is used, it may
be connected as described on page 17-
64 of Rider's Volume XVII.

Il Remove the strew from terminal 6
in the antenna board on rear of
cabinet to avoid improper connection
1 the future.

12 Remove the old loop and install the
new loop in its place.

13. Plug the loop cable into the new loop.

14. Peak the loop trimmer on a weak
station around 1400 kec.

15. If a test oscillator 1s available, the
low-frequency oscillator core (L12)
adjustment should be made while
rocking the gang through 600 ke, to
obtain maximum output. Repeak loop
trimmer again at 1400 kc.

16. Grounding one of the the f-m antenna
terminals (connect terminal 1 to 5)
on the board on the rear of the
cabiret may prove advantageous to
reduce excess signals if an external
f-m antenna is used.

NOTE: The new loop referred to above
may be identified by a green paint dot
on one metal mounting bracket. Also, the
large coil has 20 turns of wire with only
a few turns, or no turms, visible through
the holes near the edge of the loop frame.
The original loop contains 13 turns, all of
which are visible through the holes npear
the edge.

The leads which are not shown in the
accompanying diagrams need no change.

welete 71863 cable from the parts list
and add the following.

73250 Cablt.;fne-conductor molded an-
tenna lead in cable

71614 Capacitor—120 uuf,  ceramic — in
shunt with the loop primary

73480 Loop——antenna loop complete. For
receivers without loop loading coil.

120 MMF, LooP
(N voop) —
~ i
o S&—TT [S]
S <
x| 2 ]
————— "
5 CONDUCTOR
CABLE z
o
2
H
7
(TED\MINAL = | ——
BOARD ON o f |
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SCHEMATIC

711 SERIES LOOP AND LOADING COIL WIRING CHANGE

(BROKEN LINES INDICATE ORIGINAL WIRING REMOVED)

Necessary connections for the new loop for the RCA model 711V2

®John F. Rider
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CHANGES PAGE 197

RCA 66BX, Chassis RC-1040B

This model is the same as model 66BX,
Chassis RC-1040 appearing on pages 16-87
and 1688 of Rider's Volume XV, except
for the following changes:

Chassis RC-1040B uses a 3V4 dutput
tube and a selenium rectifier. Resistor R3
and capacitor C8 in the converter stage
are omitted.

Resistor R17 in the power supply has
been changed in value to 2650 ohms. Re-
sistor R20 (2700 ohms) replaces resistor
R18 in the power-supply circuit. A 33-ohm
resistor (R31) has been added between
the selenium rectifier and the “hot” side
of capacitor C33. Capacitor C33 is now
grounded. See Fig. 1.

SELENIUM RrR21
RECT 33

ciz_la RI7 R20
2650 2700

|

Fig. 1. Power supply of the RCA Chassis
RC-1040B.

If the volume control needs replace-
ment, the following steps should be fol-
lowed. Bee Figs. 2 and 3.

1. Remove the 3V4 powér output tube.

2. Remove the three screws holding
the power cord bracket assembly. (Do not
damage insulatieg washers.)

3. Remove the screw holding the switch
assembly and remove the switch.

4. Remove the dial cord from the pulley.

5. Remove the secrew holding the volume
centrol bracket assembly.

8. Loosen the screw which maintains
pressure on the expansion assembly.

7. Remove the drum.

8. Remove the expansion assembly from
the volume control shaft.

= OM-OFF Sw.

9. Remove the nut nolding the volume
control to the bracket.

The following changes should be made
in the parts list. Delete the following:

éo -emmmw
=

Stock No.  Description

38875  Resistor—1800 ohms, 1 watt (K18)

71038 Resistor — ballast resistor, 2300
ohms, 6 watt (RI17)

30649 Resistor — 22 megohms, % watt
(R3)

70392 Cord — power cord

31709  Capacitor — ceramic 6.8-uuf (C7)

Add the following parts to the parts list.
Stack No. Description
39043 Capacitor—Ceramic, 6.8-uuf (C7)

70022 Cord — power cord

72283 Grommet — rubber grommet to
mount tuning capacitor
(4 required)

72543 Rectifier — selenium rectifier

71290 Resistor—33 ohms, 1 watt (R21)

30930 Resistor — 1800 ohms, ¥ watt
(R6, R15)

72760 Resistor — ballast resistor, 2650
ohms, 7 watt (R17)

14421 Resistor—2700 ohms, 1 watt (R20)

72541 Socket — tube socket - miniature
- 7 prong bottom mounted
with shield

72980 Side — case side — lLh. with
decorative ribs at top, bottom.
and both sides.

72979 Side — case side — rh. (loop

side) less capacitor assembly
with decorative ribs at top.
bottom, and both sides.

RCA Radiola 62-1 (RC-1017R)

This appeared in fider's Manual Volume
16, pages RCA 16-33 and 16-34. A 270,000-
ohm resistor, R12, is connected ucross the
pliono inpuy between the center contact
01'_ the phono jack. One lead of the resistor
lons the contaet which goes to switch SI
und the other lead joins the Jack at the
point where C4 is connected to it.

RCA 65U-1

Hiders Volume 16, pages RCA 1586
and 1558 lhist models 65U and 65AT.
These are the same as model 65U-1 The
difference is found in the cabinets. The
and AU niodels have g rounded top at

the front and the U1 has a beveled top
in front.

RCA 67V1, Chassis RC-606C

This model appears on pages 1635
through 1639 of Rider's Volume XVI.
Resistor R18 which was originally 470,000
ohms, appears in some chassis as 330,000
ohms and in some chassis as 220,000 ohms.

RCA 67VI1, 67AVI1

These models appear on pages 1636 lo
1639 of Rider's Volume XVI. In late
production models, resistor R18 connected
frore the phono jack to ground has been
changed from 120,000 ohms to 330,000
chma.

RCA 75X11, 75X12 (RC-1050)

The following changes have been made
in the wiring. The circuit appears in
Rider's Manual Volume 18 pages RCA
18-49 and 18-60.

Capacitor C18 is now connected between
pin #3 and pin #8 of the 35Z5GT recti-
fier. The service data indicates that it is.
connected between pin #3 of the above
rectifier tube and the junction of R17 and
C19.

Add to the parts list the following; un
der the heading of Chassis Assemblies:

39632 Capacitor-Mica 150-uuf (C13)

Fig. 2, above. Parts
layout of RCA chas-
sis RC-1040B. Fig. 3,
left. Volume control
dissassembly.

RCA 75X11, 75X12 (RC-1050A)

These models are the same ns ~models
75X11 and 75X12, chassis RC-1050, appeni-
ing in Kider's Volione 18 on pages RCA
18-49 and 1850 except for differences in
the i-f transformers. Here are the listing
of the i-f transformer part numbers for the
two different chassis,

Chaxsix RC-1050 uses:

Ist IF trans. stmuped 922246.7, Stock |
No. 71558 ;

2nd IF trans, stimped 940351-2, Stock
No. 71631

Chassis RC-1050A usces:

Ist IF trans. stamped 922246-11, Stock

No. 70128
2nd IF trans. stamped 922246-12, Stock
No. 70129
Connections  to the - fransformers are
identical for both chassis. Capacitors C8

and, OV of the 2nd if trunsformer stamped
422246-12 (RC-1050A) e 122.uuf  cach;
the windings of thix transformer have a
d-¢ vesistanee of 13 ohims each

RCA 76ZX12
This receiver is in Rider’s Manual Vol
ume 18, pages RCA 1861, 18-62. The fol-
lowing corrections are made in the parts
lists. Under the miscellaneous heading
Delete No. 36886 Knob and
Add No. 70414 Knob—control
ivory for 76ZX12

Sears 6686, Chassis 101.851

This model appears on page 17-1 o)
Rider's Volume XVII. It has been found
that the dial cord slips on some of these
models. To help correct this condition,
it will be necessary to replace the present
dial cord with a longer dial cord to change
the pointer hookup. The new cord should
be cut about 40 inches long and should
measure 163 inches folded after assembly
to the dial string tension spring. See the
accompanying diagram for correct hookup.

knob

Dial cord hookup for Sears chassis 101831

Dial slippage may be due to a tight
ganged tuning capacitor. If light lubrica-
tion does not correct the condition, the
thrust adjusting screw on the rear of the
tuning gang may be backed off very
slightly and securely locked in the new
adjustment. Use great care to avoid ex-
cessive loosening as the rotor and stator
plates may short. The set may require
reslignment after this adjustment,.

If frequency shift
oceurs, the following change is recommend-
ed to correct the condition:

1. Remove the screw and mica and bend
up the leaf of the capacitor shunted across
the a-m oscillator trimmer capacitor, C23.

2. Replace this part with a 15.uuf =+
10% ceramic capacitor.

3. Realign the a-m band of the radio
receiver.

This change is being incorporated in
production and will be effective on all
sets shipped after September 30, 1948.

©John F. Rider
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‘Seas 6230A, Ch. 101.802-1
This model is the same as model 6230.
ch. 101.802, which appears on pages 15-16
through 16-18 of Rider's Volume XV, ex-
cept for the following change.
A phono jack has been added to the
circuit. This phono jack is connected teo
.the control grid (pin 6) of the 1LB4 out-
put tube. Physically, the jack is located
on the top of the chassis in the rear
left corner near transformer T3.
Sears Roebuck 6362, 6363, 6364.
Chassis 101.581

These models appear on pages 1164,
1180, and 1182 of Rider's Volume XI. I
frequency shift in the a-m band occurs,
ithe following should be done. Remove
| the screw and mica and bend up the leaf
of the capacitor shunted across the a-m
oscillator trimmer capacitor C23. Replm"e
this part with a 15uuf, 10% ceramic
capacitor. Then realign the a-m band as
outlined on page 11-82 of Rider's Volume
X1. This change is being incorporated in
the present production of these models.

Sears Roebuck 7054, 8052, 8053
Models 8052 and 8053 are similar to
Model 7054, but include the change shown
on page 3 of the September issue of
Successful Servicing. Model 7054 appears
on pages 16-1 through 163 of Rider's Vol
ume XVI. It has been found that some pf
the failures of the 35Y4 rectifier tube'm
these models can be prevented by addlpg
a shunt resistor of 270 ohms across pins
pumber 1 and 4 of the 35Y4 tube. T'h!s
change was not made in product‘ion, SO.lt
18 sugéested that it be m.ade in service
when this type of failure is encountered.

Sears 7230, Ch. 101.802A

Basically, this model is the same as
model 6230, ch. 101.802. which appears on
pages 16-15 through 16-15 of Rider's Vol-
wme XV. However, it differs in the follow-
Ing respects.

A phono jack has bcen mounted on
the top of the chassis in the left -rear
corner near transformer T3. This jack is
connected to the grid (pin 6) of the 1L.B4
o put. tube

Also, the dial cord and pointer arrange-

ment has been changed to the hookup
<hown in the accompanying diagran.
R 43
R57010 (2) —
807
R 6807 —
4
He346
nwuh\

D:al cord arrangement. for the Sears Mod-
ol 7230

The battery =upply nsed with this model
i~ Cat. No. 6306 Batterv Pack.
Sparks Withington 1005.6.7.8

These models appear i Rider’'s Mannal
Voliome XV, pages 18-3 through 18-10.
The signal generator f{requency in opera-
tion ¥ in the alignment chart on page
18-5 should be changed to read 107 mega-

Sears 7100, Ch. 101.811-1

Model 7100, Ch. 101811, appears on
pages 16-1, 16-4, 165, and 168 of Rider's
Volume XVI. A change has been made
in the circuit as follows:

A tone-control network consisting of
resistor R16 and céapacitor C24 has been
connected from the plate (pin 2) to the
cathode (pin 7) of the 7C8 tube. In order
to accommodate this added circuit, some
rearrangergent has been made in the posi-
tion of parts on the bottom of the chas-
sis.

Stromberg-Carlson 1204

This 1949 model is similar to the pre-
viously manufactured Model 1204, appear-
ing on pages I5-j through 186 of Rider's
Voliime XVIII. The following changes
provide complete zervicing information:

Remove C-4 and R-5 and ground the
cathode of the rf amplifier (Pin 7).

Remove C-29 und R-20 and ground the
cathode of the 1st i-f wmplifier (Pin 7).

Remove C-37 and R-22 und ground the
cathode of the 2nd if awmplifier (Pin 7).

Short out L-18 und R-7 in the screen of
the -f amplifier (Pin 6).

Change R-9 from 650 ohms to 2200
ohms with an rf choke wound on the
resistor and connected in parallel with it.

Remove C-30 and short ot R-34 in the
screen of the 1st 1-f amplifier (Pin 6).

Remove C-38 and short out R-24 in the
screen of the 2nd i-f amplifier (Pin 6).

Add a 01-uf capacitor from Pin 8 to
ground and from pin 3 to ground on the
12H6 f-m detector.

Add a 10-megohm, Ya-watt resistor from
the grid (Pin 7) of the converter to the
ave string.

Add a 220,000-ohm, Y%2-watt resistor frowm
terminal 5 to terminal 7 of st i-f trans
former.

Disconnect Pin 5 of 2nd if transformer
from ground and insert a 0.01-uf capacitor
from Pin 5 to ground. Connect Pin 5 to
the ave string through a 100,000-ohin. %-
watt resistor.

Chanve the converter, lst i-f amplifier,
and 2nd i-f amplifier B-plus line to feed
from the low side of the filter choke.

Stromberg-Carlson 1210, 1408

The inforimation for Model 1210 appears
on pages 17-1 through 177 of Rider'’s
Volume XVII. The 1408 is tlie same ex-
cept that it is being manufactured in two
cabinet stvles, the blonde
(108119) and the mahogany 1408 PLM

(10811), both equipped with the VM-800

record changer and the 1210 radio chassis.

Now that the low-frequency f-m band
15 practically non-existent, these two mod-
els can be modified to give greater sensi
tivity on the high-frequency f-m band at
the sacrifice of the low-frequency fm
sensitivity. This is done by changing the
built-in f-m dipole on the back of the
cubinet. Use the following procedure:

Remove the original dipole attached to
the rear of the cabinet.

Cut a piece of 300-ohm transmission
line to 57 inches in length. This will be
the new dipole,

Short the two purallel leads together at
each lend of this transmission line and
solder.

At the center of one of the wires m the
300-olun line, break the lead and connect
another piece of 300-ohm line long enough
to reach from the top of the cabinet to
the dipole antenna terminals on the 1210
chassis. Solder the connection.

1408 M6A.

- |

Attach the 57-inch length of line to the
cabinet, dressing it so that it is kept away
{rom the a-m loop and so that the center
of the dipole is at the center of the cabi-.
net at the top.

Connect the other end of the lead-in to.

the -fm antenna terminals of the 1210
chassis.

Stromberg:-Carlson 1400, 1400
Special

These models are the same as Model
1200, uppearing on pages 181 through
183 of Ruder's Volume XVII, except for
the following changes. Omit R-9 (220
ohms) and connect the sercen grid of the
converter (12BA6, Pin 6) to the screen
grid i-f amplifier (12BE6, Pin 6).

Omit C2 (05 uf). Omit the dial lamp.
Omit R-14 (120 ohms 2 watt) and Jumper
the former terminals of the resistor to
make the heater string continuous.

The difference belween these models is
that Model 1400 has a dial with the num-
bers on the curved lens while Mod=l 1400
Special has a dial with numbers on the
flat glass plate behind the enrved lens

Teletone 149, 157

These models are the same as model
135 which appears on page Misc. 16-11
of Rider’s Volume XVI.

United Motors R-705

Add to the material on thrs model ap-
pearing in Rider's Volume XV1II puages
17-1 through 174 (the Electro-Tuner in
Volume XVIII] pages 186 and 18-%), the
Service Purt #7256226, Fuse Block.

Ignition interference on un R-705 re-
cently installed in a new convertible Stu.
debaker Commander has been suppressed
through the following procedure.

To eliminate chassis pickup:

Sand edges of the case and cover the
chussis unit and install additional cinch
clips to insure a tight cover to case fit.
Bond motor to firewall with part #6022
Braid. Bond heater cortrol wire sheath to
firewall at entrance point of firewall. Use
one-inch braid. Soldering the braid to con-
trol wire sheath is not recommended. A
mechanical connection is more desirable
since there is less danger of soldering the
control wire and sheath together.

To eliminate antenna pickup:

Bond antenna base to instrument puanel
using as, short a length of braid as pos-
sible. Install u choke coil in antenna ecir-
cuit. This may be accomplished by wirihg
choke part #1214382 into the chassis st
the antenna connector or using  part
#555382 adapter. This latter part 1s avail-
able only throngh the Oldsiobile Lansing
Parts Department Stores “A”, Lansing,
Mirchigan.
Westinghouse H-124

This model is the same as Model H-125
which appears on pages 168 through 16-10
of Riders Volume XV, except that the
side panels of the H-124 cabinet are a
darker shade of green. The following items
have been added to the parts list:

Part No. Description
V-34613 Cover, left hand
V-3459-3 Cover, right hand

Westinghouse H-186, H-187

This model appears on pages 18-26
through 1380 of Riders Volume XVIII.
The 01-uf resonant-type capacitor (C33)
18 not used on late production chassis.
This capacitor is shown connected be-
tween the B-plus line and ground in the
schematic diagram on page 18-26.

Lcyveles,

——

®John F. Rider
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Westinghouse H-164, H-166, H-166A,
H-167

These models appear on pages 18-12
through 18-19 of Rider’s Volume XVIII.
The changes are as follows:

The notes under Figs. 1 and 4 should
be revised to read: “All V.-2119 chassis
have 1Ist and 2nd i transformer adjust-
ments as shown by the dotted line.” The
dotted-line adjusting points apply to cur-
rent production chassis as well as to early
models. The adjusting points shown in
Fig. 3 apply to the V-2119-1 chassis which
was also used in the above models.

Early models of the V-2119 chassis used
a V-3295 power transformer which required
a voltage-dropping resistor (R50) betweer
the rectifier tube and the filter input to
provide the correct voltage at the input
to the filter. The V-2119-1 chassis and late
models of the V-2119 chassis use a different
power transformer (stock numbered V-
4761) and the voltage-dropping resistor,
R50, is no longer required.

Capacitor C76, which is shown connected
between the B-plus line and ground in the
schematic diagram on page 18-13, is not
being used on late production chassis.
The items listed below are incorrectly
listed in the replacement parts list. They
should be changed to read as follows:
RC30AE332K Resistor, 3,300 ohms, 1 w.

(R31)
V-4886-1 Choke, filament (L2, -13)

Westinghouse H-165
This model appears on pages 17-12
through 17-14 of Rider's Volume XVII.
The switch for this model was listed as
a complete assembly including a wafer
section (SW1) and an a-c switch section
(8W2). In cases where the a-c switch is
defective, but the remainder of the switch
is not damaged, repairs can most easily
be made by replacing the a-c section only.
For this reason, the a-c section of the
switch assembly is listed below as an ad-
dition to the parts list.
Part No. Description
V-4803-1 Switch, a-c (SW2) and
mounting plate

Westinghouse H-185 and H-195

These models appear on pages 18-23.

through 1826 of Riders Volume XVIII.
The changes are as follows:

The value of R3 on the schematic
diagram should read 220 ohms instead of
220K ohms as shown.

The 220K resistor, R7, which was pre-
viously connected between the common
negative line and the chassis, is not being
used in late production chassis. Also in
later production chassis, the value of R9
was changed from 3300 ohms to 1,800
ohms.

In later production receivers, an adjust-
ment hole was provided in the right side
of the model H-185 cabinet. It is recom-
mended that the rf trimmer (C6) be
adjusted with the chassis in the cabinet
and the rear cover closed. The plug that
fits this hole is listed below.

The following items should be added
to the parts lists:

RC20AE182K Resistor, 1,800 ohms, %

w. (R9)

V-1157-4 Cabinet, plastic (H-185
grey)

V.4836-6 Plug, button (H-185 grey
cabinet)

V-4836-5 Plug, button (H-185

maroon cabinet)

Westinghouse H-153, H-155, H-156,
H-171, H-171A. H-171C, H-184

Thes models are clectrically the same
ax Model H-122. appearing on pages 155
through 157 of Rider's Volume XV. The
cabimers difer from that of Model H-122.

The parts list <hould be changéd to in-
cinde the following:

{temr Part Now.

31 V3360
3L V-3364
31 V4373
35 V-4079
o5 V-5405

63 V-3393-)
V-3412

V4376
V4891

V-3677
V-3532

Vo34898-t

V6021

V-1125-1
V-1126
V-1128
Vel134-1
V5056
V-5286

V321981
V-5047
V.5287
V5734
V-3663
V.3662
V-3660
V3661
V-3665
V-3647
V4344
V-7009-1
V-7009-2
V-7011

V-3829

\-4902

V4228
V-3345-5

V-4973
V-5355-)
V.3510
V4321

V-5836
V-4362-2

V-4371-2
V-4361

V.1697.3
V-4362-1

V23714
V-33338.2

V-3894

V-6024-1
\'-4365

V-4384

V38361

V-3836-2

Desceip ion

Loop, anteana  (H-171  Mah.,
H-171A, H-171C, H-184)
Loop., antenna  (H-153, H-171

Blonde and Limed Oak)
Loop, antenna (11-156)
Revepiacle (H-153, 1H-171)

Socker, molded power (k-171,
1H:171C)

Suckei, receiver, a« power
(H-153)

Background, dist (H-153, H-171,
H-1714A, H-171C, H-184)
Bachground, dial (H-156)
Baffle and grill cloth assembly
(H-155)

Baffle, cardboard (H-156)

Bar, flat. re-ord changer mount-
ing (H-153, {1171, 1-171C)
Bumper (cabinet foot for H-153,
LI-15s, t1-156)

Bumper, %" dia., self-adhering
(11-184)

Bumper, 1" x 27, self-adhering
(H-184)

Binoper, bottom cover mounting
(H-184)

Cabinct (radio section — H-153,
H-171 Blonde and Limed Oak
Cabinet (11-155)

Cabinet (H-156)

Cabinet. less radio section
(H-184)

Catch,  bullet  (11-171  Blonde
and Limed Oak)

Catch,  bullet  (J1-171  Mah.,

JYTIA, HA710)

Cord, dial drive (spool)

Cover, back (H-171 Blonde and

Limed Oak )

Caver, back (11-171 Mahoginy )

Cover, bottom (H-184)

Decal, radio-phono  (IF-155, H-
156) .

Decal, stations (F1-155. 1i-136)

Decal, tone (F1-155, H-156)

De.al, volume (11-155, H-156)

Decal, Westinghouse  (FH-155,

H-156)

Dial (H-155)

Dial (H-156)

Door. front (11-17+ Limed Oak)

Door, front (H-171 Blonde)
oor, front (11171 Ahah.,

H-1714, H-171C)

Felt Strip, 14” x 1/16” x 83"

(H-153, H-171, L-1714,

H-171C, H-184)

Glide, furniture (H-171, 1H-171A

H-171C)

Grille Cloth (H-156)

Grommet,  variable  capacitor
mounting.

Hinge, (%uor (H-171 Blonde mimd
Limed Oak)

Hinge, door (l1-171 Mah.,

H-171A, H-171C)

Hinge, lid (H-171 Mah,, H-171A,
H-171C)

Hinge, Iid (H-153, H-171 Blonde
and Limed Oak)

Knoh, door (H-171A, H-171C)
Knobh, radio-phono (H-153, 11-171
Blonde and Limed Qal.

Knob, radio-pheno (H-156)
Knob, tuning and tone (H-153,
H-171 Bionde and Limed Oak)
Knobh, tuning and tone (H-156)
Knob, volume (}1-153, H-171
Blonde agd Limed Oak)

K=ob, volume (H-156)
Medallion (H-153. H1-155, [1-171
Blonde and Limed Qak)
Namep]me, Westinghouse (H-153,
U-171, H-171A, H-171C)

Plate, hinge (Ft-184)

Pointer, (H-153, 11-171 Blonde
and Limed Quk)

Pointer (11-156)

Pointer assembly, including

pointel, mount and slide (H-17]
Mah., H-1714, H-171C, H-184)
Pointer assembly, including
pointer, mount and slide (H-] 55)

V-3370 Pointer slide assembly, including
inter mount and inter slide
(H-153, H#171 Blonde and Limed
Oak)
V-3166S Pulley, 7/16” dia.
V-4379 Rail assembly, pointer (H-156)

RC20AE334M Resistor, 330K w.(part of rec-

ord changer)

V-3322 Shaft, tuning
V-3530 Spacer, felt, 1/16” x 3§” x 1”7
(H-1714, H-171C)
V-4323 Spacer, felt, 1/16” x 3§” x 17
(H-153, H-171 Blonde and
Limed Oak)
V-5057 Strike, bullet catch (H-171
Blonde and Limed Oak)
V-5290 Strike, bullet catch (H-171
Mah., H-1714, H-171C)
V-4324 Support, lid (H-153, H-171
Blonde and Limed Oak)
V-5291 Support, lid (H-171 Mah.,
H-171A, H-171C)
V-37528 Washer, felt, for small knobs
(H-171 Mah., H-1714, H-171C,
H-184)
V-4366 Washer, felt, for small knobs
(H-153, H-171 Blonde and
Limed Oak)
V-3668S Wacher, felt, for knobs (H-155)
V-5277-1 Washer, felt, for knobs (H-156)
V-5762 Washer, fibre, phono mounting
(H-1714, H-18%)
V-3267S-4 Washer, flat, chassis mounting
V-32158  Washer, spriny
V-3356 Window, dial (H-153, H-171,
H-171A, H-171C, H-184)
Wilcox-Gay 8]10
This model appears on pages 15-1 and
182 of Rider's Volione XVIHI Several

changes have been muade m late produe-
tion  veceivers. For receivers with  serial
numbers 14940 and up, the grid of the
61236 rube is grounded when the function
switch = set in tne "RECORD MIKLE"
noxition.  This  helps  eliminate  highre-
quency noise disturbances when vecording
from the microphone. Un receivers with
serial numbers 14,939 and below, the vel-
low wire connccted to pin #2 on the
61336 ~ocket should be moved to pin #7.

The output transformer (81-2106) on ull
receivers with setial numbers 25,001 and
up. has been replaced by a tapped primary
transformer (81-2109-1) with a neon limiter:
lamp  (45-2023) connected across the yel-
low and red primary leads, as shown in

Fig. 1.

OUTPUT TRANS
@_ 812109t
&

NEON LAMP
45-2023

NQ. 3 ON S

Fig. 1. New output transformer and limiter
circutt of the Wilcox-Gay 8J10.

This supersedes the previous limiting
circult nsing two neon lamips across the
secondary leads of the output transforner.

Tllu- single neon lamp linits the amount
ol voltaze to the crvsial so that the cry-
stal will not be damaged by the applica-
tion ol cxcessively strong signals.

Several cases have been reported where
the  coupling capacitor C13 has shorted
flu(' to excessive peak voltages. The short
ing of this capacitor places the d-c plate
voltage directly across the crystal record-
playbuck head, resulting in “burned-out”
or cracked crystals.

©John F. Rider
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CHANGE TO CONNECT LIMITER
G 600V, PANEL AS SHOWN
o) @&
—— .0l

3
NE 2
T3
TO “P~ ON

ar
FUNGTION SWITGH

Fig. 2. To climinate crystal fadure, thesc
changes should be made.

To chminate crystal failure from this
source, on all chassis having the double
neon bulb limiter panel and the 400-volt
coupling capacitor, the capacitor should be
changed to ome having a 600-volt vating
and the dual luniter panel should be con-
nected directly across the primary of the
output transformer. See Fig. 2. Every sct

Zenith S 13200

This model is the same as Model S
11468 on RCD. CH. Pages 15-1 through
168 of Rider’'s Volume XV, except that
the Model S 13200 has a Cobra tone arm
and a muting switch,

Zenith 6R886, Chassis 6E02

This model appears on  pages  17-16
and 17-17 of Ruder's Volume XVII. In
some cases when microphonics wre encoun-
tered, replacing the 6C4 tube mounted at
the top of the chussis alleviates thix con-
dition. The 6C4 tube ix eusily uceessible
after the screen in the record changer
compartment is removed.

Zenith 7R887, Chassis 7E22

This model appears on pages 18-33,34
through 18-36 of Rider's Volume XVIII.
When replacing defective or burned out
tubes in this receiver, care must be taken
that the 6SK7 if amplifier tube be re-

with the duul limiter that s returned tor
service should have this change made.
Failure of CI3 is eliminated on late
models by using the tapped-prunary trans
‘ormer described, previously.

Wilcox-Gay 6B10, 6B20. 6B30, 6B40,
and 6B42

These models are the same as Model
6B10, Late, on page 15-4 of Rider’s Volume
XV, except for the following changes. a
0.00005-uf capacitor (C34) has been con-
nected across R38.

A 6E5 tube has been substituted for the
6U5; the socket connections are the same.
A 6SJ7GT tube has been substituted for i
the 6J7GT formerly used. The socket con-
nections for the 6SJ7GT are:

placyd onfy with another 6SK7. Use of a
651}7GT or G tube will result in extreme
oscillation which can be controlled only
by the usc of the 6SK7 metal tube.

1 No connection 5 Cathode

| 2 Heater 6 Screen Grid
3 Suppressor Grid 7 Heater
4 Grid 8 Plate

Tie points are utilized for voltage meas-
urements, see the accompanying voltage
chart.

TYPICAL VOLTAGE CHART

— VOLTAGE TO GROUND PIN NO.
T ] 2 3 2 s 1] 6 | 7 | 8
68 | © 13 |2s0 | 80 | <10 | 156 | 13 26 |
6SK?| © 13 | 33 33 | 80 |13 240
esn?| o | 232 | es ) sS 16 |13 13
esa?| o ) s | o ) 68 [ 13 13 I
6v6 | o 13 | 225 [ 20| o | 240 | 13 13
6ss7| o 13 o ) o 33 [ 13 80 |
sv3 | o | ze0 275AC 27SAC 280
6es | 13 6 o | 240 1 13
H

MEASURED WITH 1000 OHMS PER VOLT METER.

SCALES USED ~3-30-150-300

ALL PLUNGERS IN RELEASED POSITION.
Typical voltage chart for the Wilecox-Gay 6B10, 6B20, 6B30, 6340,
and 6B42.

y
©John F. Rider



UNPACKING

Before operating the record changer, the follow-
ing procedure should be followed:

Remove all packing material and pieces of tape
from changer compartment.

Remove locking screw from back side of changer
compartment.

Remove the cardboard spacers between turntable
and cabinet shelf.

Remove shipping bolts from floating panel.

See that changer and mounting panel float upon
the spring mountings.

See that gears and cam tracks are lubricated (can
be checked by observation while in cabinet).

See that levers have not been displaced during
transit.

Check needle and p..xup for damage.

Run changer by hand through cycle to discover
any binding.

See that the changer is level.

CHECKING THE CHANGER

Check the needle landing with full stack of rec-
ords, intermixed. This is done by loading the spin-
dle shelf with 10 records, both 10” and 12" and press-

RECORD LOADING

The record spindle shelf is to be loaded to a
maximum of 12 ten inch, 10 twelve inch, or to the
red line on the spindle with both sizes, intermixed.
The stabilizer arms must be moved into the recess
of the spindle to prevent interference in loading
the records.

The tone arm set-down is always in 10” position
unless a 12” record has just been dropped from the
spindle shelf. In dropping to the turntable, the 12”
record strikes the intercepter lever # 58698, contact-
|ling the tone arm swing lever #58698, imparting
movement to the tone arm lift lever #58694 and
causing the tone arm to be set down to 12” position.

RECORD CHANGING

After the changer is loaded with records, the
control button is pressed to start the record change
cycle. Rotation of the main cam will actuate the
compression lever causing the compression rod to
depress the inner-spindle assembly. The four-prong

©john F. Rider
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SETTING UP CHANGER FOR OPERATION

Section 2

RCD. CH. FARNSWORTH PAGE 19-1

MODEL P71,
Capehart

ing the control button to reject a record and put
the changer into operation. The stabilizer arms
must be moved into the recess in the spindle to
prevent interference in loading the records. Allow
the first record to play through and trip, observing
the needle landing on several 10” and 12” records,
then trip records up to and including nine. Allow
the ninth record to play through and feed number
ten automatically, observe needle landing, auto-
matic trip and automatic shut-off.

Check electrical operation by turning radio pro-
gram switch to phono position and playing a record.
The noise eliminator should be checked in each po-.
sition by listening to reproduction. As a rule, old'
worn records should be played while the switch
is in the No. I position. Position 2 is for normal
records, while No. 3 gives wide-range reproduction
from the new high-fidelity recordings.

DEFECTIVE RECORDS

This record changer is adjusted to operate with
standard records. Records that are undersized, too
thick, or with deformed center holes, cannot be
expected to operate properly on this or any other
changer. Trip grooves that are not standard may
result in erratic tripping. Records should be ex-
amined for faults before making adjustments to
the changer.

DESCRIPTION AND OPERATION OF THE CHANGER

Section 3

spring support (spindle shelf) has receded into the
outer spindle and the rubber sleeve on the spindle,
being compressed, has expanded, and therefore
holds all but the bottom record which descends to
the turntable. Then the tone arm return lever
moves the tone arm into position to be lowered to
the récord by following the cam track. The tone arm
moves across the record until the selection is fin-
ished and the trip mechanism functions. Finally,
the tone arm is lifted and carried over the record
until clear of the record stack and the next record
is released, completing one change cycle. In this
manner all the records in the stack are played.

AUTOMATIC STOP

The weight of the records on the spindle allows
the record lift lever to follow the contour of the
main cam. When the last selection is played, a
spring lifts the record lift lever into position to
move the automatic stop pawl inward. The main
cam carries the stop pawl into engagement with
the switch lever, thus stopping the changer.
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SPRING MOUNTING

The changer is solidly mounted on a panel which
is floated upon spring mountings. These spring
mountings eliminate rumble or feedback and insu-
late the changer from any cabinet vibration oc-
casioned by the sound waves emanating from the
speaker. This vibration, if transmitted through
the tone arm to the pickup, would be amplified in
the audio system of the radio and passed into the
speaker again. The spring mountings also cushion
the changer from sudden jars or shocks.

STUDYING THE CYCLE

The record change cycle consists of the sequence
of motions required to move the pickup into po-
sition on a record, play the record, remove the pick-
up and place a record into position. Since move-
ments of various parts are being performed simul-
taneously, it is impossible to follow all of the ac-
tions at one time. A suggested method is to select
one certain cycle of operation. For example the
raising of the tone arm, moving it over the record
and the replacement on the record may be studied.
while running the changer slowly by hand. After
the motions associated with the tone arm are un-
derstood, another portion of the changer may be
observed.

TRIP ASSEMBLY

Motion of the tone arm is transmitted through
the tone arm crank to the tone arm lever and pin
assembly #15194 which is secured to the tone arm
support tube with lever #58695. When the needle
enters the trip grooves of a record, the increased
velocity of movemient impels the tone arm lever
against the starting reset lever #58853. The start-
ing reset lever then engages the starting pawl on
the turntable hub.

THE CHANGE CYCLE

The turntable is driven through an idler pulley
by the electric motor, the turntable being free on
the spindle. A gear on the turntable hub meshes
'with the main cam gear. Several teeth are left off
the main cam to stop it in playing position. After
.a selection has been played, the trip mechanism
moves the starting reset lever, which is part of the
main cam assembly #13672, forward at the right
speed and correct distance to permit it to mesh
properly with the starting pawl on the turntable

The compression lever #57240 will actuate the com-
pression rod #55424, which will in turn depress the

©Jonhn F. Rider
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To remove the changer from the cabinet, remove
four acorn nuts located on the corners of the mount-
ing panel and lift panel out of cabinet. In some
cases it is necessary to remove the cabinet drawer
before removing the mounting panel.

On the underside of changer loosen screw next
to spindle (paragrdph B, section 7), and turn lock
so that turntgble may be removed from changer.
Remove three screws and lift changer out of mount-
ing panel.

CYCLE OF OPERATION

Section 4

the rubber sleeve #62152 has expanded and is hold-
ing all but the bottom record. At the same time
the spindle shelf recedes into the outer spindle
#55334, dropping the bottom record to the turn-
table. By following the cam track the tone arm
return lever moves the tone arm into position to
Iower the pickup needle to the starting groove in
the record. The main cam is now in playing po-
sition, disengaged from the turntable hub gear. One
change cycle has been completed.

PICTORIAL REPRESENTATION

The following series of photographs, with a cor-
responding brief explanation of each phase, are
inserted to illustrate the movements of pertinent
parts of the changer during a change of record
cycle.

FIGURE A

The main cam is driven through the gear on the

hub. As the main cam rotates, the tone arm lift lever turntable hub. When a change cycle is completed,
#58694 lifts the tone arm upward and the tone arm the main cam disengages from the turntable gear
return lever moves the tone arm over the record. because several teeth are left off the main cam gear.

The tone arm is in position on the record and free
to follow the playing groove. This phase of cycle

inner-spindle assembly #11379. During this cycle is called the playing position.
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FIGURE B

FIGURE C

The change cycle has just begun. The tone arm The tone arm has moved outward, clear of the |
lift lever has raised the tone arm from the record turntable |
and the tone arm return lever has started to move . , .
the tone arm away from the turntable. The compres- into the outer spindle, dropping the bottom record

sion lever assembly has started to pull the compres- to the turntable. The rest of the record stack is held

and the spindle shelf has fully receded

sion rod, thus beginning to recede the spindle shelf
into the outer spindle and expanding the rubber
sleeve on the spindle.

The record changer should be lubricated and
cleaned periodically or when a major part or assem-
bly is replaced. Dirt, old oil, or grease may be re-
moved with carbon tetrachloride or other similar
cleaning fluid.

Use only a good grade of electric motor oil.

Care should be exercised to prevent an excess of
oil being used on any part and that no oil gets on
the velocity trip assembly, motor pulley, idler
pulley or turntable rim. There is a self-lubricating
type bearing in the turntable with an oil reservoir
which may be filled through the four holes in the
turntable hub.

Once a year a thin coat of light grease of the
vaseline type may be applied to all surfaces of the
main cam that contact lift levers and record lift
lever roller. Also grease all working parts on the
main cam and oil other moving parts (see figures
D & E) except those that rely upon friction, i.e,
contact surfaces being dry.

©John F. Rider

by the expanded rubber sleeve. The spindle shelf

has started to return to its former position.

CHANGER LUBRICATION

Section 5

PRECAUTIONS

With mechanical devices, much information per-
tinent to lubrication can be obtained by observa-
tion. Obviously, it will be seen that certain parts
ot rotating or sliding machinery must be lubricated,
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DO NOT GET OiL
ON iDLER PULLEY

FIGURE D
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but that gther parts depend upon contact surfaces
being dry and free from foreign substances, such
as grease, so that proper friction exists. Where 2
lubrication is indicated, it should be applied judi- ' y - S - o
ciously, avoiding any excess lubricant that may be ’ )
_ transferred or thrown to some part designed for

dry operation.

Inspect parts not requiring lubrication to make
certain they are clean. Always be sure to use the

type of oil or grease recommended for lubricating
. GREASE
specified items.

DO NOT LUBRICATE

| FIGURE E

PARTS IDENTIFICATION

Section 6

—2085-215
55337

FIGURE 1—Top View FIGURE 2—Top View with Turntable Removed
| FIGURE 1 FIGURE 2
Part No. Description Part No. Description

15196 — Automatic Stop Switch Assy.

55343 — Reject Plunger. 44064 — Phono Motor

57259 — Noise Eliminator Knob. 55328 — Tone Arm Adjusting Stud.
55336 — Mounting Bolt For Main Cam.
58698 — Tone Arm Interceptor Lever. 55337 — Motor Mounting Spacer.

» _ .
58862 — Tone Arm Tube only, 5870 Bearing Support Washer.

62173 — Rubber Motor Mounting Grommets.

59472 — Plastic Pickup Housing only. 2085-215 — Motor Mounting Bolt (#6-32 x %)
L—— — e e e R e —
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€4464 15193

FIGURE 3—Bottom View

FIGURE 3
Part No. Description

Q7651 — Record Lift Lever Assy.
15193 — Tone Arm Swing Lever Assy.
15195 — Compression Lever Assy.
15197 — Tone Arm Crank and Pin Assy.
15220 — Main Cam.
55397 — Trip Adjustment Screw.
58693 — Switch and Reject Lever.
58694 — Tone Arm Lift Lever.
58697 — Tone Arm Adjusting Lever.
58701 — Turntable Hold-Down.
64429 — Reset Spring.
64430 — Reject Spring.
64431 — Lift Lever Spring.
64464 — Switch Release-Spring.
80030 — Phono Output Jack,
80150 — 4 Prong Motor Plug (Male).
90243 — Tone Switch.
1 ]

=0,
ﬁ—_onw

——— 60597

—_———58716
.%._,;——BBIG

. 58716
60597

|
| ———— 58702

| I

P b MAIN FRAME

| ifil
f»e?on\,_‘:'R I
2019-002 : : 2019-002

2ooo—|55&—é g‘\ 2000-155

FIGURE 4—Turntable and Bearing Assembly

©John F. Rider
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FIGURE 5—Phono Motor Assembly

FIGURE 5
Description
37340 — Brass Washer.
44064 — Phono Motor.
55337 — Motor Mtg. Spacer.
62173 — Rubber Motor Mtg. Grommet.

2085-215 — Motor Mtg. Bolt (#6-32 x 34”).

11437 — Phono Motor Assy. Complete.

13819 — Idler Pulley.

15237 — Idler Brkt. and stud assy.

37421 — “E” washer (to mount idler pulley,
idler pulley brkt., and ventilator fan).

54308 — Fibre thrust washer (to mount idler
pulley and idler pulley brkt.)

54309 — Fibre thrust washer (to mount venti-
lator fan).

64471 — Spring for idler pulley.

80150 — 4 prong motor A. C. plug (male).
92335 — Felt washer (for ventilator fan).

62190 — Alternate rubber motor mounting.

FIGURE 4

Description

07594 — Turntable Assy.

13816 — Ball Bearing and Retainer.

58701 — Turntable Hold Down.

58702 — Bearing Support Washer.

58716 — Bearing Race Washer.

60597 — Cork Washer for Turntable Bearing.
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_ |
13674
{
H
36882 — v
| FIGURE 7—Tone Arm Assembly |
I FIGURE 7
Part No. Description
1 11377 — Tone Arm Tube & Bracket Assy.
62152
\g/ssm 11463 — Pickup Lead Assy.
' 36882 — H.P. Cotter.
37172 — #4-36 x 14" Special Flat H.M.S.
55339 — Hinge Pin.
55341 — Tone Arm Lift Rod.
IERAD === 57254 — Tone Arm End.
| 58862 — Tone Arm Tube Assy.
58863 — Spring Clip.
59472 — Pickup Housing.
. 64437 — Tone Arm Spring.
| 53334 71238 — Variable Reluctance Pickup.
37337
H —n / /—37335
~ 58709
37334
\ =1 _MAIN FRAME { \\ 58708
\
@ \ : il _ 64466
- ; I \»37337
| 37338 F
07593~ | '
\\ ( //375|2 \« - 2006-0H
- - N 64452
37390 D_TD‘/ NeZ N0 N
T e \ \
””””’”’”””&, e X 3733537337

FIGURE 8—Main Cam Assembly

w739//>@*\;5;1i4 37344 — Special Hex Nut (#3-48).
2020-003 e 2015-002 37390 — ‘(‘1}17;" Washer (small) for Record Spin-
FIGURE 6—Spindle Assembly 37512 — “E” Washer (large) for Record Spin-
FIGURE 6 dle.
Part No. Description 55334 — Outer Spindle.
07593 — Record Lift Lever Bracket Assy. 55345 — Sleeve Support Washer.
11379 — Inner Spindle Assy. 58789 — Compression Spring.
13674 — Upper Spindle Assy. 62152 — Rubber Sleeve for Record Spindle
15195 — Compression Lever Assy. 2015-002 — Hex Nut (#3-48).
37334 — H. H. Bolt (#10-32 x 74”). 2020-003 — Split Lockwasher (#3)

©Jonn F. Rider
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FIGURE 8
Part No. Description
15220 — Main Cam and Pin Assy.
37335 — Washer (#4 x 34" o.d).
37337 — Mtg. Screw for Levers (H.M.S #4-36
x 1/4").
55397 — Trip Adjustment Screw.
57248 — Main Cam Switch.
58706 — Starting Lever.
58707 — Reject Lever. 5336
58708 — Tone Arm Hold Out Lever. —°
| 58709 — Hold Out Locking Lever.
58853 — Starting Reset Lever.
58854 - Starting Lever Spring,
64452- — Cam Switch Spring.
64466 — Spring for Hold Out Lever.
64467 — Trip Spring.
2006-011 — #2-56 x 7/16”” Fil. M.M..S. MAIN FRAME
FIGURE 10 e Z
. —— ——37338
Part No. Description ]
36857 — 1/4-28 Hex. Nut (To Mount Main Cam) |
37338 — Shim Washer. |
37339 — Flat Washer (1/4” i.d. x %" o.d. x ) T e e I8 e ) 18 i 1
1/16” thick). — — Hi
55335 — Cam Spacer (Inside Main Cam Hub). I | |
55336 — Mtg. Bolt for Main Cam. |
2019-007 — 1/4” S.P. Int. Lockwasher.
Inspect parts not requiring lubrication to make
certain they are clean. Always be sure to use the
type of oil or grease recommended for lubricating ]
specified items, . | 3
[
O Il
l E oy | ! 55335
L
PHONO P!
PICK-UP }
== 0IMFD 5K == 02 MFD 33000 " i
= | 37339
et . 2019-007
|
36857
PHONO R moTor @/
MOTOR SW.

MOTOR PLUG
(PRONG SIDE}

FIGURE 9—Circuit Diagrams

A. ‘REASSEMBLING PARTS

When repairs are being made, a careful check
should be made of all moving parts in order to make
sure that no binding occurs. Check all moving parts
for binding before springs are connected.

Alllevers which operate on shoulder studs should
be assembled with the burred side of the retaining
washer away from the lever to prevent the washer

©John F. Rider

PARTS REPLACEMENT h

Section 7

turntable may then be raised from the top side of
the changer. Care must be taken not to damage the
from binding on the lever. ' cork washers next to the bearing.

FIGURE 10—Cam Mounting Assembly

B.TOREMOVE AND REPLACE TURNTABLE

Remove the changer from the cabinet, and from
the bottom side of the main frame (near the spin-
dle) loosen the screw which holds the turntable
down, so that it is clear of the pinion gear. The
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When replacing the turntable, see that the cork
washer 60597, then the bearing race 58716, bearing
retainer 13816, and another bearing race and cork
washer are installed in this sequence (see Figure
1). Align these parts with the center spindle. When
pushing the turntable over the spring assembly,
push firmly but cautiously, avoiding too much pres-
sure which may damage the springs. When the
turntable is in place, move hold-down into groove
in turntable hub and tighten screw.

C. TO REMOVE IDLER PULLEY

After the turntable has been removed, the idler
pulley can be removed by slipping off the small
hairpin cotter on the end of¢the idler pulley shaft.

When replacing the pulley a single drop of oil
should be used on the pulley shaft.

CAUTION:

Do not allow oil to get on either the idler pulley
or the turntable rim.

D. TO REMOVE AND REPLACE SPINDLE
ASSEMBLY

Remove nuts from bottom of compression rod.
Lift compression lever 57240 out of position. Re-
move E washers and record lift bracket 58700.
Pull spindle assembly out from top side. Do not
attempt to repair assemblies but replace with new
parts. To reassemble, push assembly inside of
outer spindle from the top. Put record lift bracket

in place and install E washers. Swing compression

lever inte position and install flat spring 58789,
nuts 37344 and 2015-002 and No. 3 lockwasher.
Tighten nuts on compression lever until rubber
sleeve on spindle reaches .330” to .337” diameter
when fully compressed. Use Glyptal to secure lock
nuts.

E. TO REMOVE AND INSTALL MAIN CAM

ASSEMBLY (Fig. 1)

Remove turntable (paragraph B). Remove nuts
from bottom of spindle and turn compression lever
back to clear cam. Disconnect spring from tone
arm lift lever 58694. Remove nut 36857 from under
side of cam and withdraw bolt 55336 from top
side of changer. Slide cam out carefully so as not
to bend any levers on baseplate side. Adjust screw
55397 so that tension on starting reset lever 58853
is 6 to 8 grams. Use Glyptal on bottom side of
!'screw. To reinstall the cam replace cam shim 37338,
slide bolt through from top side of changer and
slide cam into place being sure that spacing shim

OPERATIONAL ADJUSTMENTS

Section 8

J. TONE ARM HEIGHT ADJUSTMENT

DJohn F. Rider

FARNSWORTH TELEV. & RADIO CORP.

Load a 10” record on the spindle and turn the
turntable by hand through cycle until the tone arm

is at its highest point. From bottom side of chang- pin 55325 in lift lever. Insert lift lever in slot and

er, loosen hex nut 2015-007 and adjust screw 37511 connect spring.

37338 is not lost. Cam should have insert space
55335. Use flat washer 37339, lockwasher 2019-007
and hex nut 36857. Reinstall tone arm lift lever
58694 and attach spring 64431. Swing compression
lever into place and install flat spring, two nuts
and lockwasher. Secure these nuts with Glyptal
after spindle assembly has been adjusted. Reas
semble turntable (paragraph B.)

F. TO REMOVE AND INSTALL TONE
SWITCH & BRACKET ASS’Y 13825

Disconnect pickup lead wires from socket 80030.
Remove two screws which hold bracket to baseplate.
Lift bracket from assembly.

To reinstall, insert tone switch coupling 64464
between rejects plunger 55420 and switch 90243,
Replace screws 2000-157 and lock washers 2019-004.
Resolder pickup wires to socket; the black wire
should be connected to the center terminal.

G. TO REMOVE AND REPLACE TONE
KNOB & PLUNGER ASSEMBLY 09353

Remove Tone Switch and bracket assembly 13825
(paragraph F). Lift plunger assembly out from!
top side. Unscrew reject knob 59486 while holding
shaft 55420 rigid. Remove spring 64474 and knob
57262 by lifting over top of shaft. To reassemble,
place knob 57262 on shaft. Drop spring into knob
and screw reject knob onto shaft. Push assembly
in from top side of changer so that pointer is on
markings on baseplate. Reinstall tone switch and
bracket assembly (paragraph F).

H. SHIPPING CHANGER

The changer is solidly mounted on a mounting
board. The mounting board is mounted upon free-
floating springs.

When shipping the changer, a hold-down bolt
should always be used on each side of the changer
mounting board to hold the changer securely in
the cabinet. A cardboard spacer 14” thick should
be placed adjacent to the shipping bolts between
the mounting board and the cabinet. The tone arm
may be held securely to the outer edge of the turn-
table by arranging a cardboard strip to fit over the
spindle and hold the tone arm down.

I. INSERTING PHONO PLUG

The phono input plug must be inserted into the
phono socket as far as possible to avoid “grid hum”.
If hum presists, check ground connection of socket.

to tone arm height desired. Tighten locknut on
lift lever.

‘To remove lift lever 58694, release spring 54431
and withdraw lever from slot. To reinstall, insert
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K. NEEDLE LANDING ADJUSTMENT N. REPRODUCTION '
Place a 10” record on spindle and press reject | No response. |
button. Changer should continue in cycle until a. Audio svstem. Check with radio reception
coming into playing position. Observe whether - audio sy ) P 1
or not the needle lands in starting groove (about b. P‘lckup leads- shorted. .
3/32” from outside edge of record). If needle lands c. Pickup cartridge dead. Try new cartrldge.l
too close to outer edge of record, turn top tone arm .
adjusting screw 55328 with coin in direction in- 2. Distorted tone.
dicated on baseplate. If needle landing was too a. Worn needle. ) )
far from outer edge of record, turn adjusting screw b. “WOWS"” or variance in speed. .
in opposite direction. Hold top of spindle down and (1) Oil on idler pulley and turntable rim.
press reject button to check needle landing. c. Warped records.
12” needle landing will usually not require ad- d. Defective pickup cartridge.
justment. If required, it should be made only after 1. Use of badly chipped records or records
10” adjustment has been corrected. For erratic with breaks.
needle landm‘g, chegk the wix:e leads to see that 2. Dropping tone arm on record.
they do not bind or interfer with the tone arm. o
3. umping noise.
L. VELOCITY TRIP ADJUSTMENT a. Groove in idler pulley worn by motor drive
Break the seal on the adjustment screw 55397 pulley. Result of idler pulley being held
which is located in hole in bottom of cam near stationary with motor running.
spindle. Turn to the left to tighten until the tone 1. Sand idler pulley smooth or replace pulley.
arm will trip on the record. To check adjustment P "
lever 58706 on cam should contact both lugs on 4. "Grid Hum™. . .
turntable hub when tone arm 1is in last playing a. Insert phono input plug into phono socket
grooves of record before tripping. Seal screw as far as possible.
thread with Glyptal to prevent screw from coming b. Check electrical ground connection of phono
out of adjustment. socket.
M. RECORD FEED 5. Mechanical Hum.
1. DOES NOT DROP RECORDS Check alignment of turntable motor arma-
a. See that stabilizer arms are not down under ture. ) ]
the record stack. b. Check if phono plug and line cord are in
b. Check vertical clearance in spindle. Should their respective sockets.
be approx. 1/64”. . c. If further trouble, turn turntable several
c. Check the records to see that the label is not revolutions to be sure that changer was not
extended into the center hole. shut off during cycle. Press reject button
2. DROPS MORE THAN ONE RECORD to start.
a. Check center hole of record for being
® chipped or oversized. (This changer will not ¢ CHANGER SHUT-OFF
chip or break records). Changer should shut off after last record is
b. If 12” record hangs on interceptor lever played. S;;lmdle shoulddhave approx. 2{132"0"3"11‘3;1’
58698, check slot in changer head for burrs. motion when no records are on spindle. One
This 1 1 2 i light record should be sufficient weight to depress spin-
his lever should move freely with a slight : g P
drag on the side of the slot. dle so that changer will not shut off. If changer
does not shut off or if it shuts off before last record
3. CHANGER DOES NOT START is played, see that spindle is not sticking. It should
| a. If changer does not start immediately, press have a free vertical motion. Also check stop pawl
reject button a second time. for binding.
Part No. ] Déscription Part No. Description
| 57262 Noise Eliminator Selector knob ... 13816 Ball Bearing & Retainer (for turntable)
g;ggi %ecordb{.lf;\Levetr, Bracket Assy. . ... 13819 Idler Pulley ... . . ...
urntable Assembly ... . 13825 Tone Switch & Brkt. Assy. Complete..
8;2;{ ﬁecords Lift L;:\ver A?sy. e it 15193 Tone Arm Swing Lever Xssy. p .........
tg. Spring Assy. for 21P-4, 24P-4, 15194 Tone Arm Lever & Pin Assy. ..
26P-4, 29P-4 and 30P-4 .. . ... .. 15195 C i L Assy.
09362 Mtg. Spring Assy. (used on late 31P-4 15196 Aga‘;::isclogtopﬂé‘:itc;szwsy
and all other not previously listed)........ 15197 Tone Arm Crank & Pin Assy.
09365 Mtg. Spring Assy. (used on early 31P-4 15220 Main Cam (casting only) ... .. ..
11377 Tone Arm Support Tube & Brkt. Assy... 15237 Idler Brkt. and Stud Assy. (on phono
| 11378 %\:dagml:tlc Pickup and Housing Assy. MOtOT) ...
omplete ... . 25112 .01 mfd. 200 volt Condenser ... ... .
11379 Inner Spindle Assy. ... 25276 .02 mfd. 200 volt Condenser , ... ..
11437 Phono Motor Assy. ... 36857 %—28 Hex Nut (to mount main cam).
11463 Pickup Lead Assy. ... 36882 P Cotter i bt s s v
13674 Upper Spindle Assy. ... 37066 Acorn Palnut ... ... ... ...

©John F. Rider
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37155 Spa_ldc)Lug (for tone arm lift lever 58698 Tone Arm Interceptor lever
SPIINE) .o . 58701 Turntable Hold Down Brkt. ...
37332 %6 Special Flat Washer (to mount 58702 Bearing Support Washer (Under Turn-
reject lever Assy.) ... . e table Bearing) ...
37333 ;gag)VVasher (for tone arm adjusting 28706 g?arﬁng Lever ... e
............................................................ 8707 eiect | 4
37334 #1.0-312;( 74" H. H. Bolt (to mount outer 58708 TO;CCCA:::;{E,?S 83;“1_?:\:23
SPINCIE) ..o 58709 Hold Qut-Locking Lever ...
37335 f:ve:'(s ﬁl m(;.gl. CV;';S)her (for mounting gg;ég gcaring Race SVVa_sher (for turntable)....
all CaIM) - o bipye e ity .ompression Spring ...
37337 T4-36 x 114” bdg. HMS (mt_g' SCrews 58851 Tone Switch Brackgct e
for Ihcvcrs on main cam-—reject, tone 58852 Manual chcct Link
arm hold out) ... . e ing Reset Lavar e
37338 Shim Washer (to mount Main Cam). . S9ess  Suarting B Ve
37339 Flat Washer %" i.d. x %" od. x 1/16 J DILAR oot ooy
; ] 58862 Tone Arm Tube Only (Chrome) ...
thick To Mount Main Cam) ... 58971 Ventilator Fan for ph
37340 Brass Washer (to Mount Motor) ... _ F q 0 (Of piiono motor ...
L 59486 Reject Button for P-71 .. T
37341 #8-32 x 74" Hex Head Bolt (for tone 60597 Cork Washer for Turntable Bearing
arm crank assy.) ... .
37343 #3 x 5/16” o.d. flat washer (on bottom (for turntable) ... ... 7.
of record spindle) ... _ 62152 Rubber Sleeve for Record Spindle ...
37344 #3-48 Special Hex Nut (Spindle Height 22;3 g;’:’:{“ssff,’fg' Mtg. Grommets ...
Adj. nut) .. - p SRR T Vi
37390 “E” Washer (small) for record spindle g::g? EFchit Spring ...
37421 “E” Washer (to mount idler pulley, 64433 Sl t Lever Spring D S P TR
idler pulley Brkt. and Ventilator Fan) 64434 Spr;ng For Tone Arm Adjusjtmnet ...
37511  #10-32 x 54” H.H.M.S. (on tone arm lift pring For Tone Arm Interceptor Lever
lever) . ... oo oo 64437 Tone Arm Counterbalance Spring
37512 “E” Washer (large) for record spindle 24452 Cam switch spring .07
37646 Mounting Bolt (for mtg. changer to 61:2; %‘:;:ltccth_ilchas(c: Sp;'_mg e
mtg. board) (two required) ... 15 SRTE oupiing Link . ... .
54308 Thrust Washer for Idler Pulley and 64466 Spring For Tone Arm Hold Out Lever
Idler pulley Brkt. .. ... ... ... . 64467 Trip Spring ...
54309 Thrust Washer for Motor Ventilator g::;i gpr}ng II::or {zdl_cr P‘I‘;ICY -----
Fan ... pring For Reject Button ...
55325 Lift .L Pin ... 64476 Lead-in Spring ... "
52328 T;ne li‘lirenr Scltn Down Adjustment Stud 71238 Magnetic Pickup (Less Housing) ...
55329 Pin For Tone Arm Interceptor Lever. . 77240 3300 ohm 15 watt resistor ... ..
55332 Pin For Compression Lever 77426 15K ohm 1 watt resistor ..
55333  Pin For Record Lift Lever 80030  Phono Output Jack ... 7
55334 OQuter Spindle ... . ... 80150 4 Prong Motor Plug (male) ...
55335 Cam Spacer (inside Main Cam Hub) ... 80327 2 Prong Molded Pickup Socket ...
55336 Mounting Bolt for Main Cam ... . ggggg ';Olncvgcliﬂor Switch ... ...
55337 Motor Mtg. Spacer ... . IO elt Washer For Turntable  Bearing. ..
55339 Tone Arm Hinge Pin .. 92335 Felt Washer For Motor Ventilator Fan
55341 Tone Arm Lift Rod ... . 2003-155 #6-32 x 14” FH.M.S. (to mount tone
55345 Sleeve Support Washer For Record arm adjusting lever) . .. ..
Spindle ... . 2006-011 #2-56 x 7/16 Fil. HM.S. (to mount cam
55395 Hinge Pin for Reject Link ... . switch) ...
gggg? ’II\:Ic_)unXg_g Pin ForSStarting Lever ... 2015-001 #2756h)Std. Hex nut (to mount cam
rip justment Screw ... Switch) . e e o
55416 Mounting Bolt (One required to mount 2015-002 #3-48 Std. Hex nut (lock nut for spindle
changer to mounting board) ... .. height adj.) ...~ -
55420 Manual Reject Plunger Rod ... . .. 2015-007 #10-32 Std. Hex Nut ...
37722;48 ’IMoat::‘ aC;:;a igl}tf}:xsng ........................ 2017-004 #8 i.d. xk%” o.()i. flat washer (for tone
_ end housing ... arm crank assy.) ...
58863 Retainer Spring for Pickup .. 2019-007 %" S.P. Int. Lockwasher (to mount
58692 Interceptor Reset Lever ... .. ‘ main cam) ...
58693 Switch & Reject Lever ... ... 2085-205 #6-32 Iz T H.M.S. (for mtg.
58694 Tone Arm Lift Lever ... reject }l“cve/dr) russ ........ MS(formtg
58697  Tone arm adjustment lever ... 2085-215  Motor Mtg. Bolt #6-32 x $4°
Power Consumption at 117 volts ... . 18 watts Type of Pickup.........__ . Variable Reluctance
Voltage Rating ... 105 to 125 volts at 60 cycles Type of Needle .. ... Permanent Osmium Point

MOUNTING HARDWARE FOR P-71 RECORD CHANGER

09271 Mtg. spring assy. for 21P-4, 24P-4, 26P-4, 29P-4 and 30P-4

09362 Mtg. spring assy. (used on late 31P-4 and all other not previously listed)
09365 Mtg. spring assy. (used on early 31P-4)

37066 Acorn palnut (four required)

37646 Mounting bolt (for mtg. changer to mtg. board) two required

55416 ‘Mounting bolt (for mtg. changer to mtg. board) one required

©John F.

Rider
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ELECTRICAL CIRCUIT

Most service men working on Capehart instru-
ments have had considerable experience with
radio and phono radio combinations and can
handle both. However. some service men have
asked for an explanation of the electrical-me-
chanical trip system of the 16-E, so a schematic
diagram of the changer circuit as used on the
400M is given on page 5.

In the 400M series when the Phono Button on
the tuner is pushed. the "Off-On” Relay is actu-
ated as is the “"Selector Motor” Relay. These re-
lays are located in the tuner. The “O#-On” Re-
lay holds itself closed until the "O#f” button is
pushed, this operates the “locking” Relay which
opens the "O#f-On” Relay Coil Circuit. In the 100
series, the "Off-On"” Switch is mechanically oper-
ated and is ganged with the volume control
shaft.

In the 400M the “O#-On” Relay is used to
tum on the power for the entire instrument:
except for the 18V transformer in the tuner chassis,
which is always connected to the 117 Volt line,
so the relays can be operated at will. One set of
the "Off-On” relay contacts is used to keep its
coil energized until the "Off” button is pressed,
at which time the holding circuit is opened and
the relay restored to normal. Another set of con-
tacts is used for the 6.3 Volis for the heaters and
pilot lights in the tuner. Another set of contacts
completes the 117 volt supply for the Amplifiers,
Phono Motor (if phono is selected) and the
“"Reject” Relay (located in the Junction Box). In
the 100 series instruments, the AC phono switch
is ganged with the program switch. When the
program switch is turned to phono position, 117
VAC is supplied to the phono motor and reject
relay (located in cabinet junction box). Due to
the fact that the contacts of this Relay are closed
until the coil is energized, the 117 volts are ap-
plied to the clutch Solenoid in the Record Chang-
er. This causes the Record Changer to go through
its cycle, unless the Automatic Switch is in “Off”
position, before playing a record. thus the tubes
are given time to reach operating temperature.

©John F. Rider

In the 400M models, the “Selector Motor” re-
Iay controls the Phono-Radio indicator lights as
well as the Dial Scale lights, the “Phono” Relay
(in the Junction Box), the Selector Motor and
“Mutes” the signal when the program service is
changed by a push button.

In the Record Changer the Clutch Solenocid is
energized by the Phono Button (the program
switch phono position on all 100 K. & M. series),
the Reject Button, or the Automatic Trip Switch.

When the Reject Button is pressed, the Clutch
Solenocid is energized by the “Remote Reject”
Relay (in the Junction Box).

When the needle enters the trip or change
groove in the record, the motion of the Tone
Arm actuates the Automatic Trip Switch which
energizes the Clutch Solenoid.

Whenever the Clutch Solenoid is energized,
the changer goes into cycle. As soon as the cycle
is started, the solenoid circuit is opened by
breaking the top and center contacts of the
motor solenoid switch. If the instrument is turned
off during the cycle the changer continues to com-
plete the cycle due to the center and bottom con-
tacts of the Motor Solenoid switch by passing the
motor switch contacts of the Phono Relay and
Off-On Relay. ‘

The Automatic Trip Switch. located under
the Turntable, is actuated by the movement of
the Stop Trip Lever being transferred by the
Tone Arm. On the underside of the turntable
there is a fibre pin which moves the Stop Trip
Lever back. During each revolution of the turn-
table, the fibre pin hits the lever, thus resetting
the stop trip lever until the needle enters the
clrange groove; this causes the Clutch Solenoid
to be energized by closing the Automatic Trip
Switch. The automatic “O#f-On” switch is used
to open the Clutch Solenoid circuit. in the eveni
it is desirable to use the instrument manually.

e e e o o
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The best approach to a knowledge of the
16-E changer is to accept it on the basis that
it is really "Four Changers in One”. A study
of each of the four fundamentals will enable a
quick analysis of trouble.

The first operation, (Manual), is accomplished
by placing the Automatic Switch in the “Of_f”
position, thus opening the Clutch Solenoid cir-
cuit so the changer mechanism is not connected
to the Drive Shaft at the end of a record.

The second operation. (Repeat), is accomp-
lished by throwing the Automatic Switch to “On"
position and the Selector Lever to the “Repeat”
Position. Then, at the completion of a record, the
Automatic Trip Switch actuates the Clutch Sol-
enoid, thus connecting the changer mechanism
to the motor. The steps that follow are:

1. Pickup Arm is elevated.

2. Pickup Arm is swung clear of the Record
Tray.

3. The Record Magazine tilts but does not dis-
charge a record.

4. The Record Magazine starts to return, as
does the Pickup Arm.

5. While the Record Magazine is completing
its return the Pickup Arm engages the Stop Arm,
the needle is lowered to the record, and the
cycle is complete.

6. No record is released from the record maga-
zine during the repeat cycle since the record re-
lease lever has been pulled away from the Main
Cam by the Selector Lever.

During the change cycle the Pickup is short-
circuited by a muting switch.

The third operation, (Play one side).

1. Pickup Arm is elevated.

2. Pickup Arm swings clear of Record Tray.

3. Record Tray lifts to deliver record to Maga-
zine. ' :

4. As record in Record Tray strikes Record
Support Pins. another record is discharged from
the Magazine.

S. After record is expelled from the Magazine,
the Record Tray returns part way and pauses.

6. Magazine tilts, and waits to deliver record
to Record Tray, which starts down again.

7. Record Tray again pauses to allow record
to settle over Spindle.

8. Magazine returns to normal position as
does Record Tray.

9. Pickup Arm swings in and engages Stop
‘Arm. This positions pickup over record and then
needle is lowered to record.

The fourth operation, (Play both sides).

1. Pickup Arm is elevated and swings clear
of the Record Tray.

2. The Record Reverce Arm and Guide swing

©John F. Rider
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MECHANICAL OPERATION

around in front of the magazine,

3. The Record Tray places the record against !
the Reversing Arm and starts back to normal
position, pausing midway.

4. The Magazine tilts to slide the reversed
record onto the Record Tray, pauses in its re-
turn until the record touches the front of the
Tray. and then returns to normal position.

5. The record settles over the spindle.

6. The Tray returns to normal position.

7. Pickup Arm swings against Stop Arm.
8. Needle is lowered on record.

STEP BY STEP DESCRIPTION

REPEAT CYCLE. At the completion of the rec-
ord the needle enters the change groove, swing-
ing the Pickup Arm, thus closing the Automatic
Trip Switch, and energizing the Clutch Solenoid.
Energizing of the Clutch Solenoid engages the
two clutch sections, starting the change cycle. At
the time the Clutch sections are engaged, the
Clutch Solenoid Circuit is opened by breaking
top and center contacts of the motor solenoid
switch. Cycle is completed even though main
switch is turned off since the center and bottom
contacts of the Motor Solenoid Switch by-passes
the motor contacts of the phono-motor relay and
main on-off Relay causing the motor to run until
cycle is completed.

The Pickup elevation is accomplished by the
Pickup Lift Cam raising the Pickup Lift Shaft. As
soon as the Pickup is fully elevated, the Pickup
Arm is swung clear of the record by the Pickup
Swing Cam rotating the Pickup Arm Swing Lever.
Due to the fact that the mechanism is in cycle,
the Magazine is tilted by the Main Cam operat-
ing the Magazine Slide Arm. Just after the Maga-
zine starts to return to the normal position, the
Pickup Arm starts to lower and swing into play-
ing position. When moving in, the Pickup Arm
Lever Hook engages with the Pickup Arm Stop
Lever. With 12" records the Rubber Roller at the

‘end of the Stop Lever touches the edge of the

record and stops the inward motion of the Pickup
Arm. On 10 inch records this is done by an adjust-
able machine screw striking a stop which is ai
part of the baseplate casting. The Pickup Arm is,
swung against the Stop Lever by the Pickup Arm
Friction Cam. The Pickup Arm Stop Lever swings
back out of the way after the needle has touched
the record, but before the full weight of the pick-
up is on the needle.

ONE SIDE CYCLE

To play one side of the record, the Selector
Lever is moved to the One Side position (middle).
This engages the Clutch to allow the Record
Tray to be lifted by the Main Cam through the
Record Tray Cam Follower. When this Clutch en-
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gages, the Record Separator Hook Arm and
Roller Assembly swings over the periphery of
the Main Cam.

After playing the record, the needle enters the
change groove, thereby closing the Automatic
Trip Switch and energizes the Clutch Solenoid.
This action engages the Driving Clutch, and the
change cycle starts with the Pickup Arm being
elevated and swung clear of the Record Tray.
which lifts the record off the Turntable and de-
livers it to the Magazine. Just before the tray
with the record reaches the point where the rec-
ord touches the sloping face of the Record Sup-
port Pins, a record is ejected from the Magazine
by the Record Separator. When the changer is
in cycle, the Main Cam revolves; on its periphery
is a raised portion that lifts the Record Separator
Hook Arm and Roller Assembly, drawing the
Record Separator Hook down, thereby raising the
Record Separator and three records. One record
is lifted to the shoulder of the Lower Record Sup-
port Assembly and the Hook which is part of
the Record Separator. and located on the center
line of the Lower Record Support Assembly, en-
gages the two bottom records of the stack and
lifts them slightly. This assists in the discharge

 of the record from the Magazine by forcing the

second and third record back against the first
record, thereby helping to push it off the separ-
ator knife into the record well. The record drops
to the Rubber Bumpers in the well while the
Record Tray is delivering a record to the Maga-
zine. The tray starts downward and its curved
tailpiece lifts the record as the Magazine starts
to> tilt. The Record Tray pauses midway on its
downward trip until the Magazine moves to the
highest horizontal point, thus allowing the record
to slide out; the Magazine then remains station-
ary until the record slides against the front of the
Record Tray which has resumed its downward
movement, only pausing to allow the Magazine
to lower the center hole of the record over the
Spindle. The Record Tray returns to normal po-
sition as does the Magazine, the Pickup Arm
swings in and is lowered, as in the repeat cycle,
and the Clutch is disengaged by the Clutch
Throwout Cam striking the Clutch Throwout
Lever.

BOTH SIDES CYCLE

To play Both Sides. the Record Reverse Cam
Shaft Lever moves the Record Reverse Cam so
that it engages with the Record Reverse Cam Pin
in the Reverse Cam Shaft. In the other positions,
the Reverse Cam f{loats on the Cam Shaft and
does not rotate with the Shaft. The Record Re-
verse Arm und Roller rides over the face of the
reverse cam and operates the reverse arm assem-
bly thru an adjustable drive rod.

©John F. Rider
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After the Pickup is elevated, the Record Re-
verse Arm and Guide Assembly swings around
in front of the Magazine. When it gets to the re-
versing position and the Tone Arm is clear of
the Record Tray. the Tray raises. As the Tray
raises, the record slides back against the Rear
Rubber Bumpers. and the Tray compresses the
spring arms of the Record Reversing Guide. The
record hits the slanting face of the Support Pins
while the Tray continues up. and the record slides
up these faces to the top surface of the Support
Pins. When the Record Tray starts to return, the
spring tension of the Record Guide pushes the
bottom edge of the record off the support pins and
as the record Tray pauses midway to the normal
or playing position, the Magazine tilts, causing
the record to slide down the Record Guide. The
Magazine reaches its furthest excursion and re-
turns part way. where it pauses, and the Record
Tray continues downward to nearly the normal
position. About the time the record hits.the front
of the Tray, the Magazine returns to the normal
position after the record has dropped over the
Spindle. The Record Tray then returns to nor-
mal, and the Pickup Arm is returned as in the
repeat and one side conditions.

If one carefully watches the Magazine in the
Both Sides Position, it will be noted the travel
of the Magazine is shorter in the "Reversing”
cycle than in the change cycle. On the side of
the Main Cam, away from the rear of the instru-
ment, there are two cam tracks. On the Magazine
Slide Arm there are two rollers on a rocker arm.
and when the Repeat. Play One Side and the
change cycle of play Both Sides are in use, the
outer cam track is engaged. On one side of the
Record Reverse Cam is a pin which shifts the
arm and moves the rocker so the inner cam track
is used to change the Magazine travel. On the
arm is another pin, which is struck by the Maga-
zine Slide Arm Cam, changing the roller in use,
also the cam track. Due to the fact that the Re-
verse Cam’ Shaft runs half as fast as the Main
Shaft, the above action occurs every two cycles.
The Record Reverse Cam. making only one-half
turn per cycle, raises the Reverse Arm and Roller
every other cycle, and in raising it, the Reversing
Arm and Guide are swung around in front of the
Magazine. When the Reversing Arm and Guide
swing in front of the Magazine, the Record Sep-
arator Hook Arm and Roller are swung away
from the Main Cam to prevent discharge of «a
record from the Magazine in- the. "Reversing”
cycle.

Due to the impossibility of covering the action
of each part in the changer in the brief de-
scription above, it is essential that every service
man spend considerable time observing the ac-
tion of each part of the changer under each of
the four conditions outlined above.
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MOTOR DRIVE

A silent and smooth operating drive motor
and gear reduction unit, properly coupled to the
record changer, is of utmost importance for per-
fect reproduction of records. Unless these parts
are all functioning properly, there is a possibility
that waver or wows may be noticed in the
sound reproduction from records. It is also pos-
sible that an objectionable hum or rumble may
be discernible during low passages in records
or the change cycle. If such conditions are ap-
parent, we suggest a careful check and adjust-
ment in accordance with the procedures which
follow.

After freeing the record changer by removing
the four hold down bolts used in shipment. make
certain that the record changer is floating freely
on its rubber mounting supports, and that it does
not touch the record changer mounting shelf af
any point. There should be a feeling of entirely
free floating motion when the changer is shaken
slightly. If such is the case, it is a good indication
of tull free floating action. By making sure that
the record changer is "Free floating” the possi-
bility of acoustic feed-back, hum, or rumble is
eliminated.

Because of the importance for positioning the
record changer into a free floating position, it is
always advisable to check the alignment of the
record changer drive shaft with respect to the
gear reduction unit and between this unit and the
drive motor. Unless the correct relationship is
maintained, excessive hum or rumble may be
present as well as the possibility of uneven turn-
table speed causing waver or wows in the record
reproduction.

If the above conditions are apparent with
record changer in free floating position, shift the
gear reduction unit and motor assembly slightly
until a position is found where the difficulty is
eliminated or negligible. It may be necessary to
enlarge mounting holes in the motor and gear
unit assembly mounting board.

NOTE: Drive motors and gear reduction units
are “'run-in” and aligned on the mounting board
at the factory. and will seldom, if ever, require
adjustment in the field unless they have been
tampered with. or in the event the motor has
shifted due to rough handling in transit. If hum
or rumble persists after trying previous sugges-
tions, loosen the motor and shift slightly locking
it in place when minimum hum position is lo-
cated.

SAFETY CLUTCH--PURPOSE AND
ADJUSTMENT

The purpose of this feature is to uncouple the
record changer from the gear reduction unit in
the event a faulty record or improper operation
of the machine causes the record changer to
jam during some portion of the change cycle.

©John F. Rider

GEAR REDUCTION - DRIVE SHAFT ALIGNMENT

Essentially, this device consists of two metal
discs with a leather washer between. The driving
power is transmitted from the lower to the upper
disc through the leather washer because of the
pressure’ developed by the nut., part 368-2, con-
trolling the pressure of the spring, part 3938.
Pressure of the spring determines the amount of
back pressure, and by its adjustment, it may be
set so as to cause the clutch to slip if more than
normal drive tension or load develops some-
where in the record changer during its change
cycle, thereby acting as a “safety” feature.

The proper method of checking the adjust-
ment of the safety clutch follows. With the record
changer in cycle and the record magazine fully
loaded. apply a slight downward pressure on
the bottom of the record magazine, while the
magazine is tilting backward. When such pres-
sure is applied. it should cause the safety clutch
to slip and the turntable should stop revolving.
In the event the action of the safety clutch is not
as described. loosen nut, part 368-2, thereby re-
leasing pressure on spring, 3938, this will permit
safety clutch to unload sooner. After this adjust-
ment is made, the changer should be put through
a number of cycles to make certain that the
clutch does not slip at any point in the normal
change cycle as this would cause the changer to
stall.

The action of this safety clutch shouid always
be checked when the instrument is permanently
set up in the customer’s home since it acts as a
safety device to prevent record breakage or
damage to changer in the event of a jam because
of reasons previously mentioned. CAUTION: The
leather clutch facing should be kept free from
oil or grease.

NOTE: The Safety Clutch is locked together by
use of a "C” washer in the end of the shatft. If un-
able to make proper adjustment after clutch has
been slipping. remove clutch assembly and exam-
ine to determine if washer is out of position. If
the washer is" lost and none is at hand, the end
of the shaft may be drilled and a small cotter
key used to hold assembly together.

GEAR REDUCTION UNIT

At least once a year the gear reduction unit
should be checked to make certain it contains the
proper amount of oil. It should contain one-half
ounce, No. 10 S.A.E. oil. Stock No. 1315-1.

LUBRICATION

At least every six months a few drops of oil
should be applied to the drive motor oil cups. See
illustration. For this purpose. use the special
electrical motor oil which is carried by most all
oil companies for electric fans, sewing machine
motor, etc.
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TEE NUT” LAG SCREW
3643-1 36-551 L6706 5'79@* -
MOTOR DRIVE PARTS LIST
Part No. Description 13-151 410M Friction Drive Assembly
21156 Motor, 60 cycle 13-195 Motor Coupling & Set Screw
21157 Motor, 50 cycle 15-45 Gear Box, Cover, Pinion & Bearing
35107 Gear Box Worm Gear Assembly
3938 Spring. Safety Clutch 36-136 No. 10 Plain Washer J
4067 Bearing 36-141 6/32 x 147 R. H. M. S.
50126 Leather Disc 36-258 Spacers
50170 406M Drive Facing (Leather) 36-501 “C” Washers for Friction Drive
50225 Gear Box Cover Gasket 36-550 No. 10/32 x 3;” Slotted H. H. M. S.
5466 406M Upper Friction Drive Disc 36-551 Lag Screw
6019 /4" Allen Wrench 41-89 "C” Washer Pkg. 12
6179 5 Prong Motor Plug 54-38 Reduction Unit Shim
66105 Flexible Coupling 56-419 410M Shatt for Friction Drive
66399 Gear Box 60 cycle 56-415 411M Shatft for Friction Drive
66435 Gear Box 50 cycle 56-417 412M Shatft for Friction Drive
99-26-13 10/24 x 3 H. H. M. S. 56-418 406M Shatt
99-28-13 1/ x 20 x /4"’ Allen Set Screw 57-18 Lower Friction Drive Disc (all models)
99-34-7 406M Cotter Pin 60-144 Fibre Washer
99-42-13 1/, Steel Ball 62-46 Motor Grommet
99-42-14 13" Pipe Plug 67-88 Mtg. Board
13-148 411M Friction Drive Assembly 368-2 4CcM 3 x 32 Hex Nut
13-150 412M Friction Drive Assembly 1315-1 Reduct. Unit Oil S.A.E. 10, 1/2 oz.
13-141 406M Friction Drive Assembly 3611-4 No. 10 S. P. Lock Washer
99-28-13 Flexible Coupling Set Screw 3643-1 No. 10/32 Tee Nut

]
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ELECTRIC PLAY CONTROL
ADJUSTMENTS AND MAINTENANCE

M Series ,
T - 62-75
=
/" \ {
3-213——4 51 \
‘ '—}— 13-396

621—2—»@

30-133 —

22-126

PARY OF 16E
6448

FIGURE D. M SERIES PLAY CONTROL

PARTS LIST
Stock
No. Description
13-368 Play Control & Cabinet Light Assembly,
Complete

13-396 Ratchet Assembly

22-126 Cable and Plug Assembly
31-213 Dial Scale

56-1099 Shatt

56-1100 Steel Ball Bearing

59-142 Knob

59-143 Housing H
62-75 Rubber Grommet
64-311 Dog Spring

90-125 Light Switch

90-132 Acro Switch

90-133 Relay (Complete)
90-134 Master Switch
92-140 Back Cushion
621-2 Rubber Grommet
61163 Light Bulb

00000 |

©John F. Rider
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ELECTRIC PLAY CONTROL—M SERIES—Cont.

1. The following parts comprise a complete
play control installation. Play control with cables.
plug and switch, compartment light, mounting
bracket, two bracket mounting screws, two switch
mounting bolts, and four wood screws. Check
packing material so no parts are overlooked.

2. The mounting bracket should be installed
on the record changer first, see illustration.

3. The bracket is mounted on the boss which
supports the clutch fork shaift and the reverse
cam shait, on the side of the boss away from
the main cam, so the clutch fork shait sets in the
cutout. Pass the two screws that fit the tapped
holes in the switch bracket through the old play
control bracket holes when mounting the bracket.

4. Remove the plug button from the partition
between radio and changer, put the six prong
plug. the switch and the cables through the holes
in the partition. Fasten the play control on the
partition by means of the wood screws being
careful not to crack the plastic case by drawing

FARNSWORTH TELEV. & RADIO CORP.

MODEL 16-E,
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the screws too tight or driving the screws in
crooked. Also be sure the record tray clears the
play control housing before driving any screws.

5. Fasten the switch to the bracket by means
of the two bolts. See illustration. This puts the
switch in such a position that the throwout cam
can actuate the switch. Of course, the switch goes
on the bracket with the leads at the bottom and
pointing toward the left (when looking in the
back of the cabinet). this brings the spring finger
in line with the throwout cam.

6. Remove play control shorting plug (six
prong) from junction box and plug in cable from.
play control. Set play control at any number
except zero (off) and run changer through sev-
eral cycles. If the switch is too close to the throw-
out cam, the relay in the play control will buzz;
if not close enough, the action will be erratic.
Be sure the. bolts holding the switch and the
screws holding the bracket are properly tight-
ened.

TO ADJUST THE PLAY CONTROL

When setting a play control, the counter
should reset at Zero just as the needle touches
the record. That is. the play control cam. on the
record changer main shaft, should be from 4"
to 1/2”” beyond the plunger after the main clutch
has disengaged. The control cable is put in the
hole in the plunger and the set screw tightened,
then the cable housing should be held in place
by the set screw—do not set the screw tight. Turn
the bar knob pointer back and forth over the play
control dial, if the pointer catches or binds, slip
the cable housing away from the bracket slightly.
until the pointer runs free, then run the changer
through a cycle to see that the play control resets
properly, then tighten the screw.

When adjusting the play control, which is in
the record compartment, after removing the wood
screws which mount the control to the shell,
remove the clips holding the 110-volt leads to
the switch. Then remove the pointer and the two
round head machine screws from the back. The
stop spring of the stop spring and ball assembly,
No. 66324, should be tangent to the gear and the
ball should be in the space between the last
and the next to the last tooth, before the blank
space in the gear tooth. With the ball in this po-
sition, the set screw in the collar at the rear of
the unit should be firmly against the stop pin. To
make this adjustment, loosen the set screw. while

holding the gear, move the collar, then tighten

MECHANICAL PLAY CONTROL
MODELS PRIOR TO M SERIES

the set screw. In this position, the stitch pin, No.
48202, should hold the switch open and permit the
switch to close when the gear is advanced one
tooth. The stop bracket, No. 4450, for the re-
setting dog, should allow the dog to advance
only one tooth at a time, if it picks up more than
one tooth, move the stop toward the dog until it
advances only one tooth at a time.

The resetting dog. No. 3839, should not ride
on the gear tooth, as this will prevent turning
the pointer toward one hundred. Shift the stud,
No. 4354, until the dog clears the tooth, then
check the alignment of the plunger tube and the
cable housing stud, for if the cable is bent here,
the play control may fail to function.

When replacing the pointer, No. 6062, turn
the shait to the position, where the switch is open,
then turn the shaft ONE notch or stop toward
the one hundred. at this point. set the indicator
on ZERO and set up the set screw, checking to
see that the pointer does not ride on the dial at
any point.

If trouble is experienced examine the cable
for kinks or rust spots, in any case do not substi-
tute music wire as it does not have the proper |
hardness and probably will ‘not be the correct
diameter, if it is too large, it will bind: if too
small, it will kink.

Powdered graphite blown in cable or mixed
with light oil and run in cable will improve op-
eration.

e e e ——— e —

—— —_
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MECHANICAL PLAY CONTROL

<
“

¥-PART NO'S CHANGED ON “K"
PLAY CONTROL ONLY

3936 Spring, Dog

48202 Switch Pin

©John F. Rider

54103 6062 2852

S R G Nt s, UMD i T gt g Ay U7 AJ

PARTS LIST
Part No. Description Part No. Description
27123 Switch Assembly 5663 Control Cable
2852 Switch Arm “Straight” 6062 Bar Knob—Pointer
h 30142 Play Control Dial 63116 Plunger Tube Assembly
35101 Gear 5654 Plunger Tube Assembly, "K” only
3866 Play Control Split Cam, Long 6546 Complete Play Control Bracket for
3867 Play Control Split Cam. Short Field Assembly

| 64-32 Spring. Dog. “"K” only 66325 Bracket Assembly for 16E Chassis,
39219 Plunger Return Spring “"K” only
64-31 Plunger Return Spring, “K* only 66326 Dog Plunger Assembly
4458 Dog. Stop Bracket ) 13-79 Dog Plunger Assembly, "K” only

54103 Play Control Housing 99-26-13 10-24 x 3,;” Hex Head
5662 Cable Housing 99-33-4 No. 10 Special Shakeproof Washer

66324 63“6*
392|9* 99-26-13

3510l

i
‘5 /f
# Iy
; £ o
; : B ; 3936 %
i . : 13-79-K
; 'y 66326 ¥
— — 3866

—<J———3867
o7 o
5663 99-33-4 / / \
*

K i3-81 \
—5662— 99-20-3i G-H 66325 6546

FIGURE E. 16-E MECHANICAL PLAY CONTROL

66324 Stop Spring and Ball Assembly

99-20-31 10-32 x 3,” R. H. M. Screw
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To assist the service men, who have not had
the advantage of factory training nor experience
servicing the Capehart 16E Record Changer, we
have prepared this section, which covers the
more common complaints reported by users.
dealer's service departments, our salesmen and
field engineers.

Of course, there are many factors responsible
for the troubles encountered. Below we are list-
ing some of them.

1. Customers—Failure to properly load or op-
erate the instrument. Friends who drop in and
|l think they know all about everything. Owner not
having been properly instructed or their general
inability nor desire to learn.

2. Records—Variations from standards, rough
edges, thickness, warped. etc.

3. Adjustments—Not proper due to:
A. Improper operation of instrument.
B. Misuse and neglect.
C. Wear, due to lack of oil and grease.
D.

Improper inter-relation of parts due to
adjustments of one section without com-
plete follow through on other related
parts.

Below are listed some of the more common
complaints, along with some of the possible
causes., and reference to the service notes where
adjustments may be fourid. These are not com-
plete as it is impossible to cover every case but
we believe they will help the service man over
the rough spots.

1. Waver and Wow, poor tone. May be
caused by any one or all of the following: Refer
motor drive—Gear Reduction Unit—Drive Shait
Alignment section.

A. Loose set screws in motor to turntable
shaft and couplings.

B. Loose rivets in flexable couplings.
C. Leather coupling oil soaked and/or soft.

D. Improper alignment of gear reduction
shaft with turntable shaft. Must be with-
in 1/; inch. Remove top universal and
use shait for aligning.

E. Lack and grade of oil in gear reduction
unit.
F. Defective crystal pickup.

T

FARNSWORTH TELEV. & RADIO CORP.

©John F. Rider

MODEL 16-E
Capehart

QUESTIONS AND ANSWERS

2. Needle drops off edge of record or fails
to feed in at times.

A. Instrument not level. Check and level at
base plate near tone arm—not cabinet.

B. Pickup brush gone, worn or improperly
adjusted. Must extend 1/32 inch below
standard length needle and no other
length needle should be used.

C. Pickup arm stop lever and/or stop lever
hook impreperly adjusted. Refer Fig. 9A
and 13A.

D. Improper adjustment of Tone Arm feed
in cam. Refer Fig. 8.
Clearance between cam and tone arm
lift level should be about 1/32 inch
when changer is in play position.

E. Tension too great on pickup stop lever
spring. Refer Part No. 3984.

F. Pickup stop lever rubber roller worn or
out of round. See Part No. 5044.

G. Rough edges on 12” records causing
pickup and tone arm to jerk and jump
as rubber roller on stop lever comes in
contact with record.

3. Failure to trip properly.
too late).

A. Not sufficient tension or too much ten-
sion on trip lever friction joint.

B. Movable trip switch arm bearing stuck.
This occurs near salt water and in humid
climates.

C. Check for dirt and corrosion between
trip lever arm and base plate at fric-
tion contact mounting. Clean and apply
drop of light oil.

D. Check complete adjustment.

4. Excessive amount of tick at end of
record.

A. Tension too great on trip arm lever fric-
tion. Back off adjusting screw, clean and
oil between base plate and lever at
point of mounting.

B. Place piece of rubber tubing or tape
end of trip lever where contact is made
with tone arm trip bracket.

5. Excessive record wear.

A. Worn needles.

B. Friction on trip switch lever too great
causing wear near end of record.

C. Improper adjustment and alignment of
True Tangent Tone Arm. Pickup should
be in straight alignment with tone arm

(Too soon or
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D.

when needle is 1ll; inches from cen-
ter spindle of turntable shatft.

Tone arm binding in mounting or rest-
ing on tone arm feed in cam due to im-
proper adjustment of cam. Refer Fig. 8.

6. Clutch disengages before completion of

cycle.

. Insufficient tension on Solencid wedge

spring. Refer Fig. 12B.

. Solenoid Torsion spring in wrong hole

. Improper

for action desired.

adjustment motor solenoid
switch—Excessive upward tension on
clutch lever. Refer Fig. 10.

. Clearance . between drive and driven

sections of clutch. Refer Fig. 7.

. Excessive upward tension from muting

switch on clutch lever.

. Improper adjustment of Clutch Throwout

lever. Clutch only partly engaging. Refer
Fig. 10.

. Any binding of clutch action causing

clutch to not completely engage or dis-
engage,

7. Changer continues to cycle without play-
ing record.

A.

B.

C.

©John

Improper adjustment of clutch throwout
lever. Spring part No. 3990, holding
clutch” throwout- lever too high—misses
clutch throwout cam.

Solenoid Torsion spring in top hole in-
stead of center or bottom. Refer Fig. 10.

If buzzing sound is heard at end of
cycle look for reject button stuck, trip
switch contacts stuck or reject relay con-
tacts closed (should be open during
phonograph operation).

F. Rider
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8. Record breakage.

A.

B.

C.

D.

Clean with oil soaked cloth all polished
surfaces on magazine and record tray
with which records come in contact.

Check adjustment of magazine, espe-
cially back stop. Refer “B” Fig. 3.

Improper adjustment of vertical bumper
guide. Refer Fig. 2.

Note—If record break is half moon shape
record has stuck on slide rails and came
out late. If crack from edge toward cen-
ter hole, magazine is adjusted too far
forward. If chipped on edges, including
V shape breaks, damage is caused in
turn over position and requires com-
plete cleaning of record tray near lower
rubber bumpers and cleaning of reverse
arm upright polished surfaces. Also pol-
ish and check adjustment record sup-
port pins. Refer Fig. 2.

9. Noise when 12" records drop.

A.

Record caught between record reverse
arm and record tray prohibiting return
of reverse arm.

. Record reverse arm jammed or out of

C.

D.

position with reverse arm crank. Refer
Fig. G.

Excessive records
more than 18.

in magazine—not

Bent reverse arm and roller. Refer Fig. 4.

10. Records fail to unload from magazine
occasionally.

A.

Insufficient records. Should be 6 or more.
Six to fifteen records for best operation.

B. Warped records and/or chips on edges.

C.

Improper adjustment of record separa-
tor—adjusted too low. Refer Fig. 2.
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MECHANICAL ADJUSTMENTS
16-E RECORD CHANGER

Due to the fact that certain critical shortages have developed in the met-
als used in the 16-E Record Changer, we are listing in the parts lists the
standard parts, which have been used in the past, as well as those parts
consisting of the newer metals. Beginning with the Serial Number 20,000, a
new base of cast iron was incorporated. A new magazine is now being used,
as well as a zinc record tray. With the new tray, because of its extra weight,
a counterbalance spring and the necessary fittings are required, these fittings
are shown on page 35. A list of these parts is included in the parts price list

and these parts are marked with an *.

In making all adjustments of the assemblies
on the top of the record changer the turntable is
the datum point.

Before attempting any adjustments the service
man should learn to disengage clutch while
changer is in cycle by placing thumb of left hand
on top of clutch fork and forefinger under fork.
Lift with finger to disengage clutch and press
with thumb to engage clutch. This makes it
possible to stop changer in any desired position
while motor is running.

ADJUSTMENTS
1. TO LOCATE AND ADJUST THE RECORD

TRAY (6687) (Fig. F).

If it becomes necessary to replace a record
tray, the first tooth of the driver quadrant (6257)
(Fig. F) should mesh with the second tooth of the
driven quadrant of the record tray (3515) (Fig. F).
This is to permit proper adjustment of the tray
height, which adjustment is covered below.

An easy way to locate tray and match with
gears is to place selector lever in repeat position.
This releases quadrant gear (6257) (Fig. F). Then
place selector lever in one side position and lift
quadrant until it snaps in male and female clutch
position. The tray may then simply be placed
around turntable and pins inserted. Place selector
lever again in repeat position and lift tray for

3515

FIGURE F. RECORD TRAY GEARS

©John F. Rider

examination. Teeth should then be properly
meshed. Changer should be in play position
when this adjustment is made.

After the gears are properly meshed., the
record tray should be adjusted sidewise until
the turntable is uniformly spaced within the tray
at the time when the record tray is raised until
the front end of the 10" felts are level with the
turntable felt. After the tray has been properly
positioned sidewise, tighten the two Allen set
screws holding the record tray pivot pins, then
check to see that no side play exists.

TO ADJUST THE RECORD TRAY ELEVATION:

With the record control lever (6231) (Fig. 9B)’
in the "One Side’ position, run the record changer
thru a cycle until the large hole in the main cam
is exactly half way past the upper edge of the
record tray cam follower as shown at "A"” in
Fig. 5. In this position the front points of the
10 inch felts in the record tray should be level
with the turntable felt (a straight edge should be
used). If the level is not the same, loosen the nut
on the back of the eccentric screw (3237) (Fig. 5).
Adjust this screw until the felts are the same
heights, then while holding the screw to prevent
its turning, tighten the nut.

Unless this adjustment is carefully made, the
record center hole will miss the spindle, for if
the tray is tap low the records will slide over the
10” stop in the tray., while if the tray is too high
they will land with the spindle hole behind the
spindle.

2. TO LOCATE AND ADJUST THE RECORD

MAGAZINE (6686) (Fig. 1).

Before attempting any adjustment of the rec-
ord magazine, make certain that the center of
the right hand magazine pivot pin (34132) (Fig. 2)
is exactly 834" above the base plate. This is
shown in Fig. 2. This height is very critical and
may be the cause of records not being properly
delivered to the record tray. If this height is
found to be incorrect, it can be adjusted by
striking the buckhom with a rubber hammer.
Strike the underside if the height is less than
181%”. If more, strike the upper side of the buck-

orn.
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TO POSITION RECORD MAGAZINE:

The record magazine may be moved side-
ways by loosening the two set screws located
underneath the magazine pivot pins in the maga-
zine support assembly (Buckhorn) (6684) (Fig. 1).
The correct position of the record magazine is
determined by the position of the pin in the
Record Reverse Crank with respect to the slot in
the Record Reverse Fork. The illustration Fig. G,
below, shows this clearly. After this position has
been reached. the magazine should be securely
fastened by the Allen set screws which are lo-
cated in the Magazine Support Assembly.

Swing the Record Reverse Arm around in
front of the magazine to determine if the Record
Guide strikes either of the Record Support Pins
(34138) (Fig. 12A), If the guide strikes either of
the support pins, it will be necessary to bend the
interfering pin so that clearance is secured.

Next move the Record Selector Arm to the Re-
peat Position. This disengages the Record Repeat
Sliding Clutch and permits lifting the Record
Tray. After placing a 10” record on the turntable
and slowly raising the tray by hand, the record
should hit the pins simultaneously about halfway
between top and bottom of the angle surface of
the pins. If it does not, it will be necessary to
bend the pins until the record does. This adjust-
ment is predicated upon the fact that the rear
record bumpers are in good shape (not unequally
worn). If an adjustment of the pins is made, see
that clearance is maintained betweén the Sup-
port Pins and the Record Reversing Arm and
Guide, as well as the holes in the Record Tray.

It the magazine has been replaced or moved,
the Magazine Stop Screw, "B” Fig. 5. may need
readjustment. The correct adjustment is made
when the changer is in the playing position. The

FARNSWORTH TELEV. & RADIO CORP.
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record separator must be engaged by hook—and
should just touch the vertical portion of it. In this
position the record reverse arm should rest
against the stop tubing., and the record reverse
crank should be in the fork of the record reverse
arm as shown in the accompanying illustration.
This view is shown with reverse arm in Reverse
Position and looking down.

If it is necessary to shift the magazine, the final
check should be to determine that the Record
Separator Hook (4323) (Fig. 2) does not bind in
the slot at the end of the Record Separator Arm,
(6445) (Fig. 1). The adjustment of this separator
arm is covered in part 5 of this section.

3. MAGAZINE LINK ADJUSTING SCREWS (“A")
(Fig. 2).

The Record Magazine should always return
snugly against the Magazine Stop Screw (“B”)
(Fig. 5). It it does not, it is necessary to place
selector lever in repeat position and loosen the
two adjusting screws on the magazine actuating
link to a sliding tension, and run the changer
thru its cycle until the magazine attains the po-
sition shown in Fig. 2. Stop the cycle either by
disengaging the turntable clutch, or by discon-
necting the A. C. line cord. Press downward on
the lower part of the magazine thus lengthening
the Magazine Link Assembly. Now resume the
cycle, and when the magazine touches the Maga-
zine Stop Screw, the Magazine Link will adjust
itself, after which the adjusting screws on the
link assembly should be tightened securely.

4. TO ADJUST AND POSITION THE RECORD
REVERSE GUIDE (6444) (Fig. 1).

When a 12 record is placed in the Magazine.
the Record Reverse Guide should be parallel to
this record at the time when the guide is swung
from its normal resting position to a position in
front of the magazine. snugly against the rubber .
bumper as shown in Fig. 2. This is known as the
Reversing Position.

If the guide is parallel with the 12” record,
it should return and rest against the rubber
bumper on the Magazine Support Assembly, in
such a position as is shown in Fig. 1. If the Ec-
centric Cam (3825) (Fig. 11) is properly adjusted,
the guide will rest against the rubber bumper:
however. if the Record Reverse Guide does not
properly return, loosen the screw holding the Ec-
centric Cam and rotate the Cam slightly until the
correct position is secured.

If the Reverse Guide does not return to the
rubber bumper, check the position of the Crank
Pin in the Record Reverse Fork (under Maga-
zine Adjustments and Fig. “B"”),

If the Eccentric Cam is turned too far, the
Reverse Guide will not swing around far enough

FIGURE G. REVERSE PINION CRANK to rest easily on the rubber bumper (5043) (Fig. 1)
| AND PIN ASSEMBLY while in the playing position. i

©®John F. Rider
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With the Record Selector Lever in the Both
Sides position, run the changer thru a cycle until
the point is reached where the Record Reverse
Guide swings in front of the magazine. In this
position the Crank Pin should touch the side of
the Record Reverse Fork, that is, toward the
magazine without binding. To adjust the position
of the Crank Pin, while the Record Reverse Guide
is in the reversing position, loosen the lock nut
marked "D’ Fig. 11. Next, remove the shoulder
screw that holds the Reverse Assembly Link Rod
to the gear quadrant, (3550) (Fig. 11) and adjust
the length of the Link Rod by turning the end
which has just been disconnected. After correctly
positioning the Crank Pin tighten the lock nut.

5. TO ADJUST RECORD SEPARATOR (Figs.
1&2).

With a 10” record in the magazine, the upper

edge of the Record Separator (6445) (Fig. 1)
should be flush with the top of the Lower Sup-
port. To adjust the position of the Record Separa-
tor, move the Record Separator Stop to the po-
sition desired by loosening the two screws hold-
ing this stop. This stop (4520) is shown clearly
in Fig. 2 and is located at the bottom of the
right hand side of the magazine. The Record
Separator Hook should then be adjusted.

6. TO ADJUST THE RECORD SEPARATOR
HOOK (4323) (Fig. 2).

As the Record Separator Hook should enter
the slot in the end of the Record Separator with-
out binding, it will be necessary to readjust the
Record Separator Hook in the event it has been
necessary to adjust the Separator Stop. To ad-
just the Hook, loosen Nut (99-12-3) (Fig. 2) and
|| turn the Hook, which is threaded. until it enters
the slot in the Record Separator freely.

NOTE: IF IT IS EVER NECESSARY TO RE-
F ADJUST THE HOOK, BE SURE TO CHECK THE
HEIGHT OF MAGAZINE PIVOT PIN (SEC. 2).

Be sure the screw marked “E” in Fig. 11 is
screwed all the way in and locked with the
nut. This prevents the Separator Hook from eject-
ing a record from the magazine during the Re-
verse Cycle, allowing the record to be caught
under the returning magazine, due to its inability
to reach the turntable while another record is
being reversed.

7. TO ADJUST TONE ARM HEIGHT

When an unwarped 12 record is placed on
the turntable, the outer edges of this record should
oincide with the center of the rubber roller at

c
I the end of the Stop Lever (64197) (Fig. 9A). Run
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the changer through a cycle until the Tone Arm
Lever Hook just touches the Stop Lever, The cor-
rect tone arm height is secured when the center
of the Tone Arm Hook is the same height as the
top of the Stop Lever. To effect this adjustment,
lift the tone arm by hand. thus making accessible
two Allen set screws, normally covered by the
Tone Arm Base. After adjustment, and before
finally tightening these set screws, check the
clearance between the Pickup Head and the Rec-
ord Tray. This should be 53’ while the trayis in
the process of raising or lowering with the Pickup
Arm swung back by the swing cam, i. e., during
either the One Side or Both Sides cycle. The tone
arm lever hook should clear through the slot in
the stop lever when changer is in play position.

8. TO ADJUST THE PICKUP ELEVATION

After the Pickup Arm Lever Hook has moved
the Stop Lever in to the needle landing position.
the Hook moves down the Stop Lever. In its down-
ward journey, it pauses momentarily before the
Hook, and then enters the Slot in the Stop Lever,
thus permitting the Stop Lever to swing to its nor-
mal position. If the record changer is stopped at
this point in its cycle, it will be found that the ball
at the end of the pickup arm lift shaft is at the
point marked "F” on the Lift Cam (6449) (Fig. 8).

With the needle, which is to be used in the
Pickup. and the Lift Shagft at "F", lift the Pickup
and allow the needle to drop off the edge of the
Record. The needle point should extend below
the playing surface a distance equal to half the
thickness of the record.

.To make this adjustment, turn screw 99-22-29
.(Fxg. 13A) until the correct position of the needle
is reached. Be sure to retighten the lock nut.

THIS ADJUSTMENT IS IMPORTANT. DUE TO
THE VARIOUS LENGTHS OF DIFFERENT
BRANDS OF NEEDLES. UNLESS THIS ADJUST-
MENT IS CHECKED, IT MAY CAUSE THE
NEEDLE TO FALL OFF THE RECORD BEFORE
ENTERING THE PLAYING GROOVES.

8. TO ADJUST PICKUP FEED-IN

An examination of the Pickup Friction Cam
will disclose the fact that there is a flat leather
portion that applies friction to hold the Pickup
Arm Lever Hook against the Stop Lever until
the weight of the pickup is transferred to the
needle. ‘This friction should be applied long
enough to prevent the needle falling off the
record, but if maintained too long, the needle
may skip across the first few playing grooves,
and thus miss playing the first portion of the
record.

Before adjusting tone arm feed-in cam, be
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sure no end play exists in main shaft, otherwise
position will vary as main shaft shifts position.

In the earlier model changers this Friction
Cam is held on the shaft by a taper pin as well
as two Allen set screws. However, later models
employed the Allen screws only. If it is necessary
to advance or retard this Friction Cam, do not
tighten BOTH screws until the proper position is
secured, as the set screws have cup points, and
after being set up tightly, leave an imprint in
the shaft and thus have a tendency to “pull
back” into the old position. On instruments where
the set screws have been tightened, it might be
well to remove the main shaft, and smooth out
the old screw marks before attempting to reset
this cam. Rotating the cam in the direction of its
normal rotation relieves the pressure on the pick-
up arm earlier.

10. TO ADJUST THE MAGNETIC PICKUP

Remove the Pickup Cover and check the lo-
cation of the Stylus with respect’ to the Pole
Pieces (569) (Fig. 6). This stylus should be cen-
trally located in respect to these poles. To adjust
the stylus the spool assembly may be shifted,
after the set screws (99-28-3) have been loosened.
When tightening the set screws, exercise care not
to crack the bakelite bobbin. When checking the
pickup. carefully examine the rubbers as they
harden and split. Due to age. the majority of
complaints are traceable to this fact. It should
not be necessary to caution against steel chips
getting into the assembly.

11. TO ADJUST NEEDLE LANDING

The 12” landing should be adjusted first. In
Figs. 5§ and 13A the Stop Lever Hook (5658) is
shown. In the normal or playing position its flat
face is parallel with the bottom of the slot in the
Stop Lever, and when engaged with the Stop
Lever, the adjacent faces of the Stop Lever and
the Lever Hook are parallel. The Lever Hook is
adjusted by loosening the Bristol Set Screw No.
99-28-31 (Fig. 6 & 13A) located in the bottom of
the Center Bolt, which is the pivot for the Pickup
Head Bracket. The Lever Hook should be ad-
justed to allow the needle to land 3/32” from the
edge of a 12" record. Be sure the Bristol set screw
is retightened. Next, place a 10" record on the
tumtable and adjust screw 99-18-20, which is
located in the Stop Lever (Fig. 9A) until the

"neddle lands 3/32” from the edge of the 10”7
record.

CAUTION—The Lever Hook should not bind
when going through the slot in the stop lever.
12. TO ADJUST CLUTCH THROWOUT LEVER &

CAM (6460) (Fig. 10).
The Clutch Throwout Lever & Cam is ad-

©John F. Rider
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justed by loosening the shoulder screw holding
the cam to the lever, and adjusting the cam until

it just clears the point of the Clutch Throwout

Cam which is located on the main shaft. This
adjustment must be made with the changer in
the playing position, i. e., when the Pickup Arm
Lift Shaft is in its lowest position, as shown in
Fig. 8. Unless sufficient clearance is secured, the

changer may jam: excess clearance will cause the:

changer to cycle without playing records.

- The wire spring (3990) (Fig. 10) must lift the
cam far enough to clear the Clutch Throwout
Cam, otherwise the changer will jam: if it holds
the cam too high the changer will continue to
cycle.

13. TO ADJUST SOLENOID WEDGE SPRING
(39132) (Fig. 12B).

The Wedge Spring is located on one of the
three spacers used to mount the solencid plate
and is directly over the solenoid coil. Its purpose
is to prevent clutch bounce or chatter when the
clutch engages. It may be bent to proper tension
by means of a long screwdriver. If the clutch dis-
engages before a change cycle is completed, it
is advisable to increase the tension of this spring.

14. TO ADJUST REVERSE CAM SHIFT LEVER
(5326) (Fig. 3).

When the Record Selector Lever (Fig. 9B) is
moved to the “"Both Sides” position, the Record
Control Rod Pin (34145) (Fig. 9B) moves the
Record Control Shaft, which in turn moves the
Reverse Cam Shift Lever. This causes the Reverse
Cam (6325) (Fig. 4) to engage with the Reverse
Cam Pin (34144) (Fig. 4). The Shift Lever should
be positioned on the Control Shaft so that the
Reverse Cam is free of the Reverse Cam Pin in
the "Repeat” and “One Side” cycles, but is firmly.
engaged in the "Both Sides” cycles. Under no cir-
cumstances should the Shift Lever be positioned
so as to bind the Reverse Cam.

15. TO ADJUST RECORD REPEAT LOCK LEVER
(5334) (Fig. 3).

This lever is to prevent accidental shifting of
the Record Selector Lever during the change
cycle. In the playing position, the tip of this
lever should clear the Clutch to Solenoid Lever
by 3/16” while moving under it. In the “Repeat”

cycle, this lever is on the side of the Clutch Solen-

oid Lever away from the Main Cam. In the other
two cycles it encloses the Clutch Solenoid Lever.

16. TO ADJUST REVERSE CAM LOCK LEVER
(5339) (Fig. 3).

This lever serves the same purpose as the
Record Repeat Lock Lever and should clear the
Clutch Solenocid Lever by 1/16” while moving
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under it in the playing position. During the
“Both Sides” cycle, it is on the side of the Clutch
Solenoid Lever, towards the Main Cam, and in
the other two cycles it encloses the Clutch Solen-

oid Lever.

17. TO ADJUST RECORD REPEAT CLUTCH
LEVER (5332) (Fig. 3).

The Sliding Clutch permits disengagement of
the Record Tray Driving Quadrant during the
“Repeat”’ Cycle, when the same reccrd is used.

! The Clutch Lever should allow the clutch to en-

gage firmly in the "One Side” and “Both Sides”
cycles, but be entirely disengaged in the Repeat
Cycle. The Clutch Lever is secured to its shaft
by means of an Allen Set Screw.

18. TO LOCATE MAIN CAM SHAFT

Both end bushings of the Main Cam Shait
are movable. and are used to position the Main
Cam Shaft. To position this shaft, loosen the H. H.
Cap Screws (99-26-9) (Fig. 11) holding the bush-
ings. then move the shaft until the ball in the
end of the Tone Arm Lift Rod is exactly centered
on the Lift Cam as shown in Fig. 8. When tighten-
ing the Cap Screws, be careful not to crush the
Durex Bushings or crack the split bearings lo-
cated near the turntable shatt.

19. TO ADJUST AUTOMATIC TRIP SWITCH
(2792) (Fig. 9B)

This switch is located underneath the turn-
table and is actuated by the motion of the Tone
Arm being transmitted to the Trip Arms thru their
associated Friction Joint.

To adjust this ‘switch, remove the long trip
arm from the Switch Cover and the two F. H. M. S.
holding this cover. There should be 1/32” clear-
ance between the switch points. Replace the turn-
table on its spindle, and move the tone arm to-
ward the turntable spindle so that the trip quad-
rant moves the trip arm about 14", then turn the
turntable one complete revolution. This rotation
is for the purpose of having the Fibre Trip Pin. at
the bottom of the turntable, reset the Trip Arm.
Remove the turntable, and check the position of
the trip arm in respect to the movable contact
arm which should be equidistant from both bake-
lite insulators. In order to position the trip arm,
loosen both screws holding the switch and ad-
just it until there is approximately 1/32” clear-
ance between each bakelite insulator and the trip
arm. Recheck this position before replacing the
cover. When replacing the trip arm through the
slot in the cover, be sure that it is between the
bakelite insulators, otherwise it may make contact
with one side of the A. C. line and cause a fuse
to blow.

©John F. Rider
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A single strand of wire is soldered from one
side of the A. C. line to the movable arm of the
switch for the purpose of preventing chattering,
which may occur if the current flows only through
the bearings to the arm.

20. TO ADJUST SOLENOID MOTOR SWITCH
(Fig. 10).

The Solenoid Motor Switch is located under-
neath the cast cover (5226) (Fig. 3) and is used
to disconnect the Solenoid Coil during the change
cycle and to shunt the phono relay contacts in
order to keep the motor running until the change
cycle is completed, even though the instrument
is turned off. This switch is actuated by the Clutch
to Solenoid Lever.

The cover (5226) is secured by a bolt at one
end, and a screw at the other. When the clutch is
disengaged. the upper contacts should make
good electrical contact, and there should be ap-
proximately 3/32” clearance between the bottom
contacts. When the clutch engages, the upper
contacts should remain closed until the bottom
contacts close, after which they should open.
When the clutch is fully engaged, the bottom
contacts should be closed, and there should be
approximately 3/32” clearance between the up-
per contacts. To adjust the switch, loosen the
screw (or screws) holding the bakelite insulator
to the solenoid plate.

21. TO ADJUST AUTOMATIC TRIP SWITCH
FRICTION JOINT

This friction joint is located underneath the
record tray, and is used to transmit the motion
of the tone arm to the Automatic Trip Switch by
means of the two Trip Arms.

Place the Selector Lever (9B) in the Repeat po-
sition and raise the record tray. A flat spring,
which can be adjusted by a screw, holds the two
trip arms together against a cork washer. The
tension of the flat spring determines the friction
between the two trip arms. If the tension is too
great. the changer will cycle before completing a

record, and if not great enough, the changer may.

not trip at the completion of a record.

On some instruments a “Thump” may be
heard through the speakers during each revolu-
tion at the time when the Turntable Fibre Pin
strikes the Trip Arm. This motion is transmitted
to the needle point., and may be reduced or

eliminated by proper adjustment of the Friction ||

Joint. In some stubborn cases it may be necessary

to place a small piece of surgical rubber tubing

over, or to wrap several layers of cellophane tape
arpund the T.rip Quadrant where it touches the
Trip Arm, which will effectively kill the thump.
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22. TO ADJUST VERTICAL BUMPER GUIDE
(6693) (Fig. 1).

This Guide, located behind the Lower Support
Assembly, is used to guide the record when it
drops to the rubber bumpers and also when the
record is being raised by the rear of the record
tray (elevating hook). The guide should be just
far enough back from the lower record support to
1| allow a 12” record to drop freely upon the rubber
{ bumpers, and the lower points of this guide
should be far enough forward to tilt a 12 record
sufficiently to go freely behind the two points of
the upper record support. If the lower points of
the guide do not extend forward enough, there
is danger of the record bouncing against the
points of the upper record support and being
chipped. When adjusting the Vertical Bumper
Guide, make certain that the elevating hook (rear
 portion of the record tray) has clearance, other-
wise the record tray will not return to its correct
position.

23. TO ADJUST CLUTCH CLEARANCE.

: In order to insure proper disengagement of
the Driven Clutch (6326) (Fig. 7) and the Driving
Clutch 3630, the clearance should be .020”" when
the changer is in the playing position. This clear-
ance is obtained by loosening screw marked "G"
Fig. 10 and moving the Clutch Fork. Be sure
screw “G” is tightened after correct clearance is
, obtained.

24. OILING INSTRUCTIONS.

Due to careful design and precision workman-
ship the Capehart 16-E Record Changer requires
a minimum of oiling or mechanical adjustment.

Some 16-E Record Changers produced in the
ll past have had all cams, gears and sliding sur-
faces coated with graphite grease. These coated
surfaces should be greased with white vaseline,
which will replace the oil that has been used up
during operation.

An occasional LIGHT coat of vaseline should
be applied to all faces of the magazine at the
points where the records come in sliding contact
during the cycle, apply vaseline then wipe off
with the fingers.

A good grade of light machine oil should be

used on the sliding clutches (except motor slip
clutch) reverse cam shaft, and eccentric shoulder

SCrews.

DO NOT OIL DUREX BUSHINGS. DO NOT
USE AN EXCESS OF LUBRICANT.

Later production changers used Lubriplate in-
stead of Graphite.

On these. all surfaces of the main cam, the re-
verse cam. and the tone arm lift cam that come

©John F. Rider
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ix:xto contact with rollers should be coated with a
film of Lubriplate. Lubriplate can be purchased at
almost any electrical supply or hardware store.

The drive motor should have its oil cup filled
every six months.

The Gear Reduction unit used with the Emer-
son motor should be checked to make certain it
contains the proper amount of No. 10 S.A.E. oil.
(Amount required—1/2 oz.).

In the Gear Box of the Bodine Motor, the
grease should be replaced each year. This grease
r(r):f}y be 75% Vaseline and 25% S.A.E. 40 Motor

il

25. TO REPLACE RECORD REVERSE CAM.

There are two methods used in removing a
broken Record Reverse Cam, the first being to
remove the Turntable Drive Shaft, the second,
to drop the Main Cam Shatt.

To remove the Turntable Drive Shaft see
Fig. 7.

1. Mark the Drive and Driven Gears in order
that they can be again meshed in the same po-
sition. (This should be done regardless of which
ever method is used).

2. Remove turntable shaft.

3. Knock out the taper pin from the Driven
Gear (on Reverse Cam Shaft) also the Reverse
Cam Pin.

4. Move the Reverse Cam Shaift away from
the Main Cam until the Reverse Cam drops off
the shatt.

5. When replacing the Reverse Cam, make
certain that the Reverse Cam Shift Lever is prop-
erly engaged in the slot in the Reverse Cam, be-
fore pinning the Driven Gear to the Shaft. Re-
member this is a taper pin and only goes in one
way. Consequently, the shaft has to be properly
aligned or the pin will not enter. Next replace
the Reverse Cam Pin. Replace the Turntable Drive
Shait and check. If the Reverse Cam Shaft is only
partly withdrawn, the gears will remain properly
meshed.

6. Check in order to determine that the Re-
verse Arm and Roller Assembly does not ride on
the Reverse Cam: about 1/16” clearance should
be maintained. The shaft of the Reverse Arm may
be shifted by loosening the set screw that holds
the end of the shaft nearest the Main Cam.

TO REMOVE THE MAIN SHAFT

Put the instrument in playing position. Remove
the Eccentric Shoulder Screw holding the Maga-
zine Slide Arm, and the screw holding the recoil
slide arm. Loosen the single H. H. Cap Screw
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holding the front Durex Bushing; remove this
Bushing, and the bearing cap that holds the rear
Durex bushing. Work the shaft backwards out of
i the front bearing hole,

Knock the taper pin out of the Driven Gear,
and remove the collar from the front end of the
Reverse Cam Shaft. Move this shaft toward the
rear until the Reverse Cam drops off the Shait.
Replace with a new cam, put gear on shaft, push
Il shaft through Durex bushing and replace collar.
Replace taper pin in gear.

Replace the Main Shaft and put Durex bush-
ing on front end, after which mesh the driver and
driven gears in accordance with the guide marks
previously made. If the gears are properly
meshed. the Reverse Cam will slide under the
Reverse Arm and Roller Assembly without bind-
ing at the time the selector arm is moved into
the “Both Sides’” position. Rotate the Reverse Cam
180° with the fingers, and again move the Se-
lector Arm to the “Both Sides’ position. It should
go in without binding. Replace the rear bushing
and bearing cap. Replace the Magazine and Rec-
ord Tray Slide Arms. and adjust the Record Tray
height.

26. TO REMOVE RECORD CHANGER FROM
CABINET

As the new series (beginning at 20,000) are
equipped with cast iron bases, heavier maga-
zines, and record trays, exceptional care must be
exercised when removing a changer to prevent
marring the cabinet.

FARNSWORTH TELEV. & RADIO CORP,
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MODEL 16-E,||

Capehart

After disconnecting the pickup and shorting
leads, the play control cable and the drive shatt,
remove the middle screw of the three holding the
upper record support, and the shoulder screw
3239 (Fig. 1). Removal of the shoulder screw per-
mits the magazine to be swung parallel with the
base. Next, swing the Record Reverse Arm around
in front of the magazine by raising the Record
Reverse Arm Lock until the Reverse Arm is in
front of the magazine. Then, release the Lock
which will hold the Record Reverse Arm in place.

Lift the changer up and tilt it to clear the
shelf, then remove it through the back of the
cabinet.

As it is possible to mar the cabinet; the shelf.
the top, and side of the cabinet, should be pro-
tected in some manner while removing and in-
stalling the changer.

27. ALIGNMENT OF TRUE TANGENT PICKUP

When properly aligned. the pickup head and
the tone arm for a straight line when the needle
is 11/2” from the center of the turntable drive
shaft. To adjust, loosen the nut (43160) (Fig. 14A)
and turn the steering rod (43148) until the correct
adjustment is secured. After adjusting, determine
that there is still $3” clearance between the
Record Tray and the Pickup Head.

NEVER USE STEERING ARM TO ADJUST
NEEDLE LANDING.
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3029

PARTS LIST FIGURE I

Capehart
Part No. Description
3059 Automatic Switch Escutcheon
5745 Complete Turntable Assembly
4911 Turntable Felt
34176 Turntable Trip Pin, Fibre
6684 Record Magazine Support Assembly
34134 Reverse Guide Stop Pin
5043 Reverse Guide Pin Tubing
99.20-63 10-20 x 11/2” R. H. M. S.
—MOUNTING PARTS—
) 99.26-5 1/4-20 x 53 H. P. Cap Screws
6686 Complete Record Magazine Assy.
—MOUNTING PARTS—
34132 Magazine Pivot Pins
4020 Magazine Bushings, Durex
5517 Upper Record Support
—MOUNTING PARTS—
99-20-6 10-24 x Y4
R.H.M.S.
6685 Lower Record Support Assy.
4916 Felt
34138 Record Support Pin
6445 Record Separator & Hub
Assembly
—MOUNTING PARTS—
3242 Shoulder Screw
4520 Record Separator Stop
3982 Record Separator Spring
34157 Pin for 3982 Spring
5042 Reverse Arm Bumper, Rubber
6228 Record Reversing Arm & Fork
4321 Record Reversing Fork
5330 Record Reverse Lever
5615 Record Reverse Guide
99.35-5 00 x 1/2” Taper Pin
6444 Record Reverse Guide Assy.
39130 Record Reverse Guide Spring
99.41-11 13" x 13"’ Eyelet
__MOUNTING PARTS—
99-18-6 6-32 x 14 R. H. M. S.
4659 Record Reversing Arm Lock

—MOUNTING PARTS—
3318 Pivot Set Screw

©John F. Rider

Part No.

6687

6693
66424

Description
3982 Spring
34157 Pin for 3982 Spring
4923 Magazine Felt—Side
4915 Magazine Felt—Face

Complete Record Tray & Gear Assy.

4021 Record Tray Bushing, Durex
4665 Record Tray Shield
99-17-20 4-36 x !/ RHM.S.
4925 Felt
4912 Record Tray Felt 12”7 Record
4913 Record Tray Felt 10" Record
5036 Record Tray Bumper,
Rubber, Front
5037 Record Tray Bumper,
Rubber, Rear
34133 Record Tray Pivot Pin

Record Bumper Guide Assembly

4917 Bumper Guide Felt

Complete Tone Arm & Crystal Pickup
Assembly

2333 Complete Crystal Pickup

Assy.
FOR BREAKDOWN OF PARTS SEE FIG. 6

5769 Tone Arm Assembly

3653 Ball Bearing

42129 Spacer

43147 Pickup Center Bolt

43159 1/,-28 Cap Nut

4431 Auto Stop Trip
Quadreant Bracket

5484 Pickup Arm
Bracket

5658 Pickup Lever Hook

99-28-31 6-32 x 3/16” Bris-
tol Set Screw

66254 Ball Crank & Steer-
ing Rod Assy.

43151 Spring Plunger

39210 Spring

43192 5/16" Set Screw

36-144 Pivot Screw, Pick-
up

68285 Pickup Lead Assy.
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- _:.-':-r" = o " &
4323 99-12-3 4322 4720 99-20-4
i FIGURE 2
PARTS LIST
Part No. Description Part No. Description
3983 Record Separator Hook Spring 3239 Magazine Link
4322 Record Separatcr Hook Post -Shoulder Screw.
4323 Record Separator Hook See Fig. 1.
99-12-3 8-32 Hex Nut for 4323 4520 Record Separator Stop
4664 Record Reversing Arm Lock 6230 Reverse Pinion & Crank Assembly
Stop 3552 Reverse Pinion
99-40-4 No. 4 x 1/4” Drive 6327 Reverse Pinion Crank & Pin
Screw for 4664 Assembly
4719 Magazine Link, Upper 99-35-5 00 x 1/2”” Taper Pin
4720 Magazine Link, Lower 6686 Complete Magazine Assembly—
99-20-4 10-24 x 34" See Fig. 1.
R. H. M. S. 6693 Record Bumper Guide Assembly—

99-36-5 Flat Washer See Fig. 1.
62-26 Rubber Record Bumper—Left
62-27 Rubber Record Bumper—Right I

©John F. Rider
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3977 4238

3243

W 3539
R 5334

== T T

. I 5339

4022 Record Tray Shaft Bushing
4238 7/16” Collar for Taper Pin

—

©John F. Rider

FIGURE 3

PARTS LIST
Part No. Description Part No.
1173 Condenser 1 Mid.—400 Volt 5080
3243 Repeat Lever Shoulder Screw 50117
3539 Worm Gear 5226
3819 Record Repeat Throwout Cam 5323
3976 Record Separator Hook Lever Spring 5326
3977 Magazine Slide Arm Spring 5332
3978 Record Repeat Clutch Spring 5334
4018 Main Shaift Bushing Durex 5339
4020 Record Magazine Bushing Durex

Description

Porcelain Bushing and Nut
Frame Pad, Rubber

Solenoid Plate Cover

Magazine Slide Arm Lever
Record Reverse Cam Shift Lever
Record Repeat Clutch Lever
Record Repeat Lock Lever
Reverse Cam Lock Lever

6257 Record Tray Gear & Sliding Clutch
6713 Solenoid Assembly I

wwWw_americanradiohistorvy com
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|
4663 6450 3984
5333 3995 5046 2722

| _ e — — 3979

]

6224 4239 6233 6325 34144 5040 6691

FIGURE 4 }
! PARTS LIST

Part No. Description Part No. Description
2722 Toggle Switch 6224 Solenoid Lever Shaft & Collar Assy.
3979 Pickup Arm Brake Spring 3239 5/16” Collar for Taper Pin
3984 Tone Arm Stop Lever Spring 6233 Record Reverse Cam Shaft Gear &
3995 Reverse Arm Spring Collar Assembly
4663 Record Repeat Throwout Lever 6325 Record Reverse Cam & Pin
5040 Pickup Arm Brake Facing. Cork 34144 Record Reverse Cam Pin,
5046 Tone Arm Stop Lever Sleeve. Rubber 6450 Reverse Cam Arm & Roller Assembly
5333 Main Clutch Fork Lever 6691 Pickup Arm Friction Cam Assembly
6223 Record Reverse Arm Shaft & Collar 5041 Pickup Arm Friction Cam

Assembly Facing, Leather

©John F. Rider
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5658 66254

FIGURE 5
F PARTS LIST
Part No. Description
3237 Shoulder Screw, Record Tray Adjusting
34147 Record Tray Slide Pin
3977 Magazine Slide Arm Spring

4020 Record Magazine Bushing
6178 Chassis Plug—5 Prong Male
66254 Steering Arm Assembly—See Fig. 13A

UV

©John F. Rider
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3361~ 99-22-35
7o 5139
| 6723 " _5785
rJ /5768
99-18-6
| : O O
2331 — . ; 5784 61212 — 46213
| | )
{ e L4312
5484 NG :
; e e & 569
‘ . - 50173 99_||_|/ O\ t O
T by =" —99-22-29 5610
Y- Dy -28-
.Y 99-28-3) 4 6
| 68284 5Gl58 3g8-l 335
L FIGURE 6 PICKUP, CRYSTAL AND MAGNETIC J
PARTS FOR CRYSTAL PICKUP PARTS FOR MAGNETIC PICKUP
1 Part No. Description Part No. Description
2331 Crystal Cartridge 3323 Screw, Pickup Hole Piece
3361 Needle Scr 3356 Screw, Pickup Pole
i 1312 T crew 46213  Magnet Holder
g ) 5033 Rubber Insulating Bushing
50173 Tone Arm Bushing 5058 Rubber Bumper
5484 Pickup Arm Bracket 5059 Rubber Bearing (2)
5658 Pickup Lever Hook 5060 Dust _Rubber
5784 Pickup Back Crystal 5139 Terminal Block
569 Pole Piece
5785 Cover Crystal 5610 Stvlus
6723  Brush Assembly 5765  Pickup Cover
68285 Pickup Lead 5768 Pickup Back
99-18-6  6-32x }4” R.H. M. S. 61212 Pickup Magnet
99-22-29 6-32 x %” B. H. M. S. 6711 Spool Assembly
99-22-35 6-32 x /4" Mch. Screw Oval S bl
. 68285 Pickup Cord
Hd. Nickel
99-11-1 6-32 Hex Nut
99-28-21 6-32 x !g” Headless Set Screw 99-18-21 6-32 x 3%” R. H. M. S.
99-28-31 6-32 x 3/16” Bristol Set Screw 99-28-3  6-32 x 1/;” Headless Set Screw
368-1 Adjusting Screw Nut 99-28-21 6-32 x /3"’ Headless Set Screw

L 1

©John F. Rider
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-———4320
- 5038 PARTS LIST FIGURE 7
Part No. Description
3626 Ball Bearing
IH 3627 Ball Bearing
] l l 3630 Turntable Shaft Clutch
4019 Turntable Shaft Bushing, Durex
6719 4210 Thrust Washer
4320 Turntable Drive Shaft Cap
4331 Bearing Retainer Plug
4019 5038 Turntable Drive Shaft Cap Tubing
y 6326 Worm & Bushing Assembly
66111 Turntable Shaft Collar & Screw
4244 Turntable Shaft Collar

3319 Tumntable Shaft Collar Screw
| 1| «— 3630 6719 Turntable Shaft Assembly
99-38-2 No."2 Woodruff Key

TURNTABLE DRIVE SHAFT

§ When it becomes necessary to remove the
\ turntable drive shaft, it is necessary to remove
| | the upper flexible coupling and the Tumtable

" Collar No. 66111. After the collar is removed, the

| T «<—— 4210 shaft may be raised until the Woodruff Key
: L I “",L——' 3626 (99-38-2) is exposed. Grasp the upper end of the
= — IR~ 433| key in a pair of pliers and roll the key out of

ey I 6611l the driven clutch. After the key is removed, the
= shaft may be lifted out of the changer. If the
3319 Clutch is disassembled, be sure the thrust washer
(4210) is not lost.

FIGURE 7—TURNTABLE DRIVE SHAFT

©John F,~ Rider
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«<—— 3979

1 3316
~— 5423
5040

«——3980

6232

FIGURE 8. TONE ARM LIFT CAM AND LIFT ROD

PARTS LIST
Part No. Description
3316 10-24 Screw

3979 Pickup Arm Brake Spring
3980 Pickup Arm Lift Spring
5040 Pickup Arm Brake Facing
5423 Pickup Arm Brake

6232 Pickup Swing Lever & Collar Assy.
6449 Pickup Arm Lift Cam & Hub Assy.

©Jonn F. Rider
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E\ 57-15~
= E— 56-413
3044 ~mﬂP
34|30—7\99-la-2o i
4024 i"3984
99-28-~13
99-“-6—/‘ L5046
ﬁ 99-22-18
64197
FIGURE 3A—TONE ARM STOP LEVER
PARTS LIST
Part No. Description Part No. Description
64197 Pickup Arm Stop Lever Assembly 99-18-20 6-32 x 5” R. H. M. S.

5044 Stop Lever Roller Tubing 66107
34130 Pin Stop Lever Roller 3984
Tubing
4024 Stop Lever Roller 5046
Bushing 99-28-13
64201 Stop Lever & Bracket Assy. 99-11-6
56-413 Stop Lever Pin 99-22-18
99-11-5 6-32 Hex Nut

Stop Lever Collar Assembly

Tone Arm Stop Lever
Spring

Bumper—Rubber

1/4-20 x 14" Allen Set Screw

6-32 Hex Nut

6-32 x 114” R. H. M., S.

50i3-5014- 5015
b
)

34145
£

-~

x
39115

\
Y

6018

FIGURE 9B.
PARTS LIST
Part No. Description Part No.
2792 Record Trip Switch Assembly 5013
3046 Selector Lever Escutcheon
99-40-1 Escutcheon Pin 5014
39115 Trip Switch Spring
2831 Stationary Switch 5015
Finger
2846 Movable Switch 5051
Finger 6231
6510 Automatic Trip Lever Long
Assy. 6018
4533 Automatic Trip Lever Short 34145

©John F. Rider

AUTOMATIC TRIP SWITCH

Description

Heavy., Turntable Drive
Facing, Cork

Medium, Tumtable Drive
Facing, Cork

Light, Turntable Drive
Facing, Cork

Automatic Trip Lever Washer

Record Control Lever & Stud
Assembly

Record Control Lever Knob

Record Control Rod Pin
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0S-117

6178

FIGURE 10 SOLENOID CLUTCH LEVER AND MOTOR SOLENOID SWITCH
PARTS LIST
_ Part No. Description
] €178 Chassis Plug
08-117 Solenoid-Motor Switch
6713 Solenoid Assembly
3986 Solenoid Lever Torsion
Spring
66106 Main Clutch Fork & Lever Assembly

3244

5333
€455

6697

Clutch Throwout Lever
Throwout Screw

Main Clutch Fork Lever

Solenoid to Clutch Lever

62-20 Lever Bumper—

Rubber

Cluich Throwout Lever &

Cam Assembly

3317 Clutch Throwout
Cam Screw

3990 Clutch Throwout
Spring

565 Clutch Throwout
Cam

©John F. Rider
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6226

3238

3550 3240 3825 3241 533t 34141 Y “p" 34140

FIGURE 11 BOTTOM VIEW 16-E CHANGER
PARTS LIST

Part No. Description

2734 Pickup Shorting Switch

3238 Magazine Slide Arm Shoulder Screw
3240 Shoulder Screw, Reverse Segment
3241 Reverse Segment Link Shoulder Screw
34140 Reverse Segment Pin, Long

34141 Reverse Segment Pin, Short

3550 Record Reverse Pinion Segment
3825 Reverse Segment Stop Cam
3981 Record Reverse Cam Control Spring
5331 Record Repeat Throwout Hook Lever
6230 Reverse Pinion & Crank Assembly
6226 Separator Hook & Arm Assembly

| 6682  Main Shat Assembly

99-26-9  1/4-20 x 1Y3” H. H. Cap Screw

Record Support Pins set 19° angle so as to
match angle of record.

1. Record being released.

2. Next Record in line.

3. Second and Third Records being forced
against first record, pushing first off record knife.

©John F. Rider
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19° 19°
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34138

FIGURE 12A LOCATION RECORD SUPPORT PINS
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FIGURE 12AA LOCATION RECORD SUPPORT PINS

z «— 3986
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FIGURE 12C RECORD
SEPARATOR AND RECORDS
EDGE VIEW

FIGURE 12B SOLENOID TORSION AND WEDGE SPRINGS
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PARTS LIST—FIGURE 14

Part No. Description
56-1085 Spring Bracket

36-801 1/,-20 x 114”7 R. H. M. S,
99-14-1  1/4-20 Hex Nut

64-309 Record Tray Spring
56-1104 Spring Spacer

DRILL HOLE WITH
*7, (.201) SIZE DRILL

USE TAP 14-20

FIGURE 14—ADDITIONAL PARTS REQUIRED FOR ZINC TRAY

If it is necessary to replace the aluminum tray
used on changers having a serial number below
20,000, it is necessary to add the above parts.
which are necessary due to the additional weight
of the zinc tray which is now available.

The bell crank which is used to swing the
I magazine must have a 1/4-20 hole tapped in the
location shown: 14” from one edge and 5/16”
from the other edge. A No. 7 drill is used for the
|| bole. and a plug tap should be used for threading
the hole.

When assembling the screw (36-801), nut
(99-14-1) and spacer (56-1104), 1/16” space
I should be left between the spacer and screw
head to allow free motion of the tray spring

| (64-309).

©John F. Rider

Assemble spring bracket (56-1085) under the
nut holding the tray slide arm roller, as shown
in the illustration above. The spring should be
used in the middle hole of the bracket.

"At the point marked "X” in the illustration
there is a guide mark and a semi-circular spot
has been milled in the cam track. It is necessary
that this track be bent so the semi-circular spot
is flush with the remainder of the cam wall. This
can be done best by means of an iron block and
heavy hammer. Hit the block with the hammer
until the track is straight. This is necessary to
prevent the spring holding the tray lift shaft so-
the sliding clutch cannot be properly engaged
when changing from Repeat to One or Both Sides.
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GENERAL PARTS LIST
Part No. Description Part No. Description
565 Clutch Throwout Cam 99-18-6 No.6-32x!,;”R.H. M. S,
569 Pole Piece 99-18-21 No. 6-32 x 35" R.H. M. S.
5610 Stylus 99-20-4 No. 1024 x 3% R. H. M. S.
5615 Record Reverse Guide Fork Only 99-20-31 No. 1032 x %" R. H. M. S.
5658 Pickup Lever Hook 99.22-29 Screw—Pickup Stop
5662 Cable Housing 99.22-35 No. 6-35 x 13”7 M. S. O. H. Nickel
5663 Control Cable 99-26-9  No. %;-20 x 1} H. H. Cap Screw
5745 Complete Turntable Assembly 99.26-13 No. 10/24 x %" H. H. M. S
5765 Pickup Cover 99.28-3  No. VD e
5768 Pickup Back -28- o. 6-32 x Y,” Headless Set Screw
. -28- 1 201/,” Allen Set Screw
5769 Tone Arm Assembly Less Pickup 99-28-13 1y x & e
5784 Pickup Back-Crystal 99-28-2]1 No. 6-32 x 1 Hecxfiless Set Screw
5785 Cover-Crystal 99-28-31 No. 6-32 x 3/16” Bristol Set Screw
6018 Record Control Lever Knob 99-33-4 No. 10 Special Shakeproot Washer
6019 1/4’* Allen Wrench 99-34-7 Cotter Pin
6062 Bar Knob-Painter 99-35-5 00 x 1/2” Taper Pin
6178 Chassis Plug—S5 prong male 99-38-2 No. 2 Woodruff Key
6179 S prong Motor Plug 99-41-11 " x 14" Eyelet
61163 Light Bulb 99-42-13 1/,” Steel Ball
61212 Pickup Magnet 99-42-14 13" Pipe Plug
6223 Record Reverse Arm Shait & Collar 13-79 Dog Plunger Assembly—"K" only
Assembly 13-81 Bracket Assembly for 16E Chassis—
6224 Solenoid Lever Shatt & Collar Assembly “K” only
6226 Separator Hook & Arm Assembly 13-141 406M Friction Drive Assembly
6228 Record Reversing Arm & Fork 13-148 411M Friction Drive Assembly
6230 Reverse Pinion & Crank Assembly 13-150 412M Friction Drive Assembly
6231 Record Control Lever & Stud Assembly 13-151 410M Friction Drive Assembly
6232 Pickup Swing Lever & Collar Assembly 13-195  Flexible Coupling & Set Screw
6233 Record Reverse Cam Shaft Gear & 13-368 Play Control Cabinet & Cabinet Assy..
Collar Assembly Complete
6257 Record Tray Gear & Sliding Clutch 13-396 Ratchet Assembly
6325 Record Reverse Cam & Pin 15-45 Gear Box, Cover, Pinion & Bearing
6326 Worm & Bushing Assembly Assembly
63116 Plunger Tube Assembly 22-126  Cable and Plug Assembly
6444 Record Reverse Guide Assembly 31-213 Dial Scale
6445 Record Separator & Hub Assembly 36-136 No. 10 Plain Washer
6449 Pickup Arm Lift Cam & Hub Assembly 36-141 6/32 x }4” R. H. M. S.
6450 Reverse Cam Arm & Roller Assembly 36-258 Spacers
6455 Solenoid to Clutch Lever 36-501 “C” Washer for Friction Drive
6460 Clutch Throwout Lever & Spring 36-550  No. 10/32 x 3,” Slotted H. H. M. S.
_ Assembly 36-801 *1/,-20 x 1}/, R.H. M. S.
64197 Pickup Arm Stop Lever Assembly 41-89 “C” Washer—Package 12
6510 Automatic Trip Lever—Long 54.38 Reduction Unit Shim
6682 Main Shatt Assembly 56-415  411M Shait tor Friction Drive
6684 Record Magazine Support Assembly 56-416  Shaft for Friction Drive 111 & 112
6685 Lower Record Support Assembly 56-417  412M Shait for Friction Drive
6686 Complete Record Magazine Assembly 56-418 406M Shait
6687 Complete Record Tray & Gear S6 1085 *Spring Bracket
] Assembly . 56-1099 Shait
6691 Pickup Arm Friction Cam Assembly 56-1100 Steel Ball Bearing
6693 Record Bumper Guide Assembly 56-1104 *Spring Spacer
6697 Clu}t‘ch Throwout Lever & Cam 57-18 Lower Friction Drive Disc
ssembly 59-142 Knob, M Play Control
66105  Flexible Coupling—Set Screw 59.143  Housing, M Play Control
NO- 99-28-13 60-144 Fibre Washer
66106 Main Clutch Fork & Lever Assembly 62-26 Rubber Record Bumper—Left
66107 Stop Lever Collar Assembly 62-27 Rubber Record Bumper. Right
66111 Turntable Shaft Collar and Screw 62-46 Motor Grommet
66254 Ball Crank & Steering Rod Assembly 82-75 Rubber Grommet
66324 Stop Spring and Ball Assembly 64-31 Plunger Return Spring, “K” only
66325 Bracket Assembly for 16-E Chassis 64-32 Spring, Dog—"K" only
66326 Dog Plunger Assembly 64-309 *Record Tray Spring
66389 Motor Coupling and Set Screw 64-311 Dog Spring
(New No. 13-195) £7-88 Mounting Board
66399 Gear Box, 60 cycle 90-125 Light Switch
66435 Gear Box, 50 cycle 90-132 Acro Switch
6711 Spool {&ssembly 90-133 Relay (Complete)
6713 Solenoid Assembly 90-134 Master Switch
6718 Tumtable Shaft Assembly 92-140 Back Cushion
6723 Brush Assembly 368-1 Adjusting Screw Net
68285 Pickup Lead Assembly 368-2 406M 3; x 32" Hex Nut
98-11-1  No. 6-32 Hex Nut 621-2 Rubber Grommet
99-11-6  No. 6-32 Hex Nut 1315-1  Reduction Unit Oil S.A.E. 10, 1/2 oz.
99-12-3 No. 8-32 Hex Nut for 4323 3611-4 No. 10 S. P. Lockwasher
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MODEL 16-E,
Capehart

FARNSWORTH TELEV. & RADIO CORP.

GENERAL PARTS LIST

Description Part No. Description

Condenser, 1 mid.—400 volt

Motor, 60 cycle

Motor, S0 cycle

Crystal Cartridge

Complete Crystal Pickup Assembly

Toggle Switch

Pickup Shorting Switch

Record Trip Switch Assembly

Switch Assembly

Switch Arm—Straight

Switch Arm-—Bent

Selector Lever Escutcheon

Automatic Switch Escutcheon

Play Control Dial

Shoulder Screw, Record Tray Adjusting

Magazine Slide Arm Shoulder Arm

Magazine Link

Shoulder Screw, Reverse Segment

Reverse Segment, Link Shoulder Screw

Shoulder Screw

Repeat Lever Shoulder Screw

Clutch Throwout Lever (Throwout
Screw)

No. 10-24 Screw

Clutch Throwout Cam Screw

Pivot Set Screw Pole

Screw Pickup Hole Piece

Screw, Pickup Needle

Needle Screw

Stop Lever Roller Pin

Magazine Pivot Pin

Record Tray Pivot Pin

Reverse Guide Stop Pin

Record Support Pin

Reverse Segment Pin, Long

Reverse Segment Pin, Short

Record Control Rod Pin

Record Tray Slide Pin

Pin for 3982 Spring

Turntable Trip Pin, Fibre

Worm Gear

Record Reverse Pinion Segment

Gear

Gear Box Worm Gear

Ball Bearing

Ball Bearing

Turntable Shift Clutch

Ball Bearing

Record Repeat Throwout Cam

Reverse Segment Stop Cam

Play Control Split Cam, Long

Play Control, Split Cam Short

Spring. Dog

Spring, Safety Clutch

Record Separator Hook Lever Spring

Magazine Slide Arm Spring

Record Repeat Clutch Spring

Pickup Arm Brake Spring

Pickup Arm Lift Spring

Record Reverse Cam Control Spring

Record Separator Spring

Record Separator Hook Spring

Tone Arm Stop Lever Torsion Spring

Solenoid Lever Torsion Spring

Automatic Trip Lever Spring

Clutch Throwout Spring

Reverse Arm Spring

Trip Switch Spring

Record Reverse Guide Spring

Spring for Ball Crank

Plunger Retum Spring

Main Shaft Bushing, Durex

Turntable Shaft Bushing, Durex

©john F. Rider

4020
4021
4024
4067
4210
4238
42129
4312
4320
4321
4322
4323
4331
43147
43159
4431
4458
4520
4533
4659
4663
4664
46213
4719
4720
48202
4911
4912
4913
4915
4916
4917
4923
4925
S013
5014
5015
5033
5036
5037
5038
5040
5041

5042
5043
5044
5046
5051
5058
5059
5060
5080
50117
50126
50170
50173
50225
5139
5226
5323
5326
5330
5331
5332
5333
5334
5339
5423
5466
5484
54103
5517

Magazine Bushings, Durex

Record Tray Bushing, Durex

Stop Lever Roller Bushing (Metal)

Bearing. Gear Box

Thrust Washer, Worm Shatt

7/16” Collar for Taper Pin

Spacer, Pickup

Bushing. Tone Arm Pivot

Turntable Drive Shaft Cap

Record Reverse Fork

Record Separator Hook Post

Record Separator Hook

Bearing Retainer Plug

Pickup Center Bolts

1/4-28 Cap Nut

Auto Stop Trip Quadrant Bracket

Dog. Stop Bracket

Record Separator Stop

Automatic Trip Lever Short

Record Reversing Arm Lock

Record Repeat Throwout Lever

Record Reversing Arm Lock Stop

Magnet Holder

Magazine Link, Upper

Magazine Link, Lower

Switch Pin, Play Control

Turntable Felt

Record Tray Felt 12’ Record

Record Tray Felt, 10”” Record

Magazine Felt—Face

Felt, Lower Record Support

Bumper Guide Felt

Magazine Felt—Side

Felt, Outer Record Way

Tumtable Drive Facing, Heavy

Turntable Drive Facing, Medium

Tumtable Drive Facing. Light

Rubber Insulating Bushing, Tone Arm

Record Tray Bumper, Rubber. Front

Record Tray Bumper, Rubber, Rear

Turntable Drive Shaft Cap Tubing

Pickup Arm Brake Facing. Cork

Pickup Arm Friction Cam Facing.
Leather

Reverse Arm Bumper, Rubber

Reverse Guide Pin Tubing

Stop Lever, Roller Tubing, Rubber

Tone Arm Stop Lever Sleeve, Rubber

Automatic Trip Lever Washer

Rubber Bumper

Rubber Bearing (2)

Dust Rubber

Porcelain Bushing and Nut

Frame Pad. Rubber

Leather Disc

Clutch Drive Facing (Leather)

Tone Arm Bushing

Gear Box Cover Gasket

Terminal Block

Solenoid Plate Cover

Magazine Slide Arm Lever

Record Reverse Cam Shift Lever

Record Reverse Arm

Record Repeat Throwout Hook Lever

Record Repeat Clutch Lever

Main Clutch Fork Lever

Record Repeat Lock Lever

Reverse Cam Lock Lever

Pickup Arm Brake

Upper Friction Drive Disc

Pickup Arm Bracket

Play Control Housing

Upper Record Support
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OVERARM

RFCORD PUSHING
PAWL

RECORD SPINDLE

RECORD
PLATFORM

INDICATOR LEVER
FIXING SCREW

STRIKER OlL

START. STOP & REIECT
KNO8

Diagram 1

GARRARD ENG. & MFG.

AUTO TRIP FRICTION
ADJUSTING SCREW

TRIP LEVER PUBBER

OPERATING INSTRUCTIONS

CO. LTD.

MODEL 65

PICK-UP

DROPPING

ADIUSTING
SCREWY

PICK - UP HEAD
FIXING SCREW

L POWER SUPPLY
TERMINAL BLOCK

The “GARRARD” Record Changer
will play any number of records up to eight 10” and
12” mixed in any order.

To operate, proceed in the following order:—

1. If a permanent needle is not used insert a needle—
the type that will play 10 or more records—in the
pick-up; lift the Pick-up Arm to do this.

2. Place the record spindle in position, the sloping
part leaning towards the record platform, raise over-
arm, and place any number up to eight records on
the record spindle, their lower edge resting on the
record platform, then lower overarm.

3. Move the left-hand knob to “Start.”” The motor will
start and the Changer operate.
When the last record has been played, the Changer
will automatically stop.
To remove records, raise overarm and withdraw the
record spindle.
To reject a record, move the left-hand knob to the
reject position.
The Changer can be stopped by moving the left-
hand knob to the “Stop” position.

If the Changer is switched off while a record is play-
ing, that record will be automatically rejected, and the
next record commence when switching on again.

If desired a 10” record may be repeated any number
of tmes by placing the record on the turntable, raising
the overarm and switching on with no records on the
record spindle. When it is desired to stop the record,
lower the overarm, and the Changer will automatically
switch off at the end of the record.

This cannot be done with 12” records as the pick-up
arm will automatically come to the 10” position when
there are no records on the platform.

Should the Record Changer be stopped with the
pick-up arm not on its rest, the pick-up should not be
handled, but the left-hand knob moved to “Start,” the
pick-up will then return to its rest.

When the Changer is fitted with a High Fidelity
Pick-up of any type, extra care should be taken to avoid
accidental damage to the pick-up, and attention should |
be given to the following points:—

The Changer should not be switched off cither by
the switch on the Changer, the switch on the set, or
the house switch during its changing cycle, as this
may lead to the pick-up being lowered on to the turn-
table covering when the Changer is next used.

If it is suspected that the Changer has been switched
off in the wrong position, place a 12” record on the
Turntable before switching on.

Do not use badly warped records, they may not drop
and the pick-up will lower on the Turntable cover-
ing, also badly warped records will give trouble by
slipping during playing. Care should be taken in-stor-
ing records to prevent contact with dirt and dust which
sets up abrasive action and causes rapid wear.

NEEDLES.

It is emphasized that if for any reason the needle,
whether of the permanent or semi-permanent type, is
taken out of the pick-up head after it has played even
only a part of a record, it should be discarded and not
used again, as a small flat is worn on the side of the
needle tip which rests on the record and as the needle
cannot be put back into the pick-up without turning
it slightly the flat will not rest on the record in its
original position, and will form a cutting edge to tear
up the record groove.

©Jjohn F. Rider
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MODEL 65

DIMENSIONS.

The cabinet space required for fitting is 153%in. long
by 134in. with 5%in. clearance above and 43in. clear-
ance below unit plate.

FITTING TO CABINET.

(i) The “ GARRARD” Automgtic
Record Changer is supplied with Spring Suspension
to prevent acoustic feedback occurring between the
loud speaker and the pick-up. Ample clearance
should be left between the edges of the unit plate
and the cabinct to allow the Record Changer to
float freely. Diagram 2 illustrates the assembly of
the spring suspension.

In cases where there is no possibility of acoustic
feed-back occurring such as where the loud speaker
is in a separate cabinet, the spring suspension is
not necessary and the Changer can be screwed
down to the motor board with four of the wood
screws supplied for the spring suspension.

Two additional holes will be found in the unit
plate, these are for transit fixing screws which
should be used to fix the Changer rigid to the cabinct
during transit. and removed on final installation.
These are only necessary when using the spring
suspension.

(ii) If desired, a template for cutting the motor board
when fitting the Record Changer into the cabinet
may be obtained on application to The Garrard
Eng. & Mfg. Co. Ltd. After installation see that
the Changer is level by placing a spirit lcvel on a

VOLTAGE.

The “GARRARD” Model R.C.65 Record Changer
is made in two types:—

R.C.65/D.16 Dual Voltage -Range 100/130 and

200/250 volts 40/60 cycles.

R.C.65/U.16 Universal Voltage Range 100/130 and

200/250 volts D.C. and A.C. 25/60 cycles.

On installation, the links in the terminal block
should be set to the correct position to correspond
with the voltage of the power supply, as shown in
diagrams 4 to 7.

A red terminal block cover is fitted to the Universal
type (R.C. 65/U.16).

A brown terminal block cover is fitted to the A.C.
type (R.C. 65/D.16).

The motor should be carthed by connecting a lead
from the earthing tag, located under onc of the motor
end cover screws and a good earth connection.

When adapting an A.C./D.C. (Universal) Radio
Receiver, Amplifier or one using a D.C. Power Pack
for the reproduction of gramophone reccrds, a pick-up
transformer or condensers in series with the pick-up
leads should be fitted, otherwise the pick-up circuit
becomes alive. Also, the leads from the radio set or
amplifier to the pick-up should be as short as possible
to prevent picking up mains hum.

CONNECT BOTH BARS THUS

FOR 200/250 VOLTS. FOR

7 @ _®
© @)bl_ e |©

S5 Link Connections, RC 65 D 16
© | ©
MAINS LEADS
Diagram 4.

CONNECT BOTH BARS THUS

FOR 200/250 VvOLTS, FOR
@ ® ~
IT \© -
® @ =7 Link Connections, RC 65 U 16
74
MAINS LEADS
Diagram 6.

CONNECT BARS THUS
100/130 VOLTS.
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é

GARRARD ENG. & MFG. CO. LTD.
INSTALLATION

record on the turntable. If not level, adjust by
means of the spring suspension fixing nuts. Finally,
the nuts and threads of the spring suspension
fixing screws should be coated with a locking paint
such as shellac varnish to prevent the nuts work-
ing loose due to vibration.

SPEED SETTING.

Due to the wide voltage range of the motors it may
be necessary on some power supplies when installing
the unit to make a slight re-adjustment of the speed
Indicator Lever so that the speed of the Turntable
corresponds with that shown on the Indicator scale.

To set the speed on alternating current power supply
ot 50 or 60 cycles use the “GARRARD” Stroboscopic
Speed Indicator enclosed with each Record Changer.
To set speed on direct current power supply or supplies
having frequencies other than those covered by the
stroboscope, the turntable should be checked with a
watch. Set speed so that turntable revolves at 78 r.p.m.,
remove the turntable and carefully loosen the screw
holding the indicator lever to the vertical brake shaft,
move the indicator lever to the centre position on the
indicator plate and tighten up the screw (diagram 3). On
some models the screw is not accessible from
the top of the unit. In this casc lift the changer from
the cabinet and adjust the screw from underneath the
unit plate. The speed should now be correct.

One side of the stroboscopic speed indicator is de-
signed for usc in adjusting speed on a SO cycle, and
the other side a 60 cycle power supply.

METHOD OF SPRNG SUSPENSION

Cifidenes RN

m————

Diagram 2.

a )
W
®

MAINS LEADS

Diagram 5.

CONNECT BOTH B4RS THUS

100/130 VOLTS.

"l@f'

Diagram 3.

©
@
Y4

MAINS LEADS
Diagram 7.
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GARRARD ENG. & MFG. CO. LTD.

SERVICE ADJUSTMENTS

MOTORS.

The R.C. 65/D.16 is fitted with a governor controlled
Induction Motor for use on A.C. only. The stator coils
are connected in scries on the high voltage range and in
parallel on the low voltage range.

The R.C. 65/U.16 is fitted with a governor con-
trolled serics wound universal motor for use on A.C.
or D.C,, and in this case the windings are connected
m series with a voltage dropping resistance, a portion
of which is shorted out when the mator is used on the
low voltage range. A condenser is connected across a
section of the resistance to keep the motor torque con-
‘stant over the frequency range when on A.C.

OILING.

Duc to the oil retaining bearings, the motor only
requires oiling at intervals depending upon the length of
time the Record Changer is used. Lift off the Turn-
table and the oil holes (diagram 1) are accessable. A
few drops of “GARRARD?” or thin lubricating oil are
sufficient.

Wavy or watery reproduction of the record is often
due to dry gevernor pads. These should be lubricated
by saturating the felt pads with a thin oil. Occasionally
the governor will rattle badly and the reproduction
will be distorted. This is caused by the surface of the
governor spindle, on which the governor slecve slides
as the balls fly outwards, becoming dry, and it should
be lubricated with a thick oil.

Thick oil should on no account be used for the motor
bearings.

STARTING FAILURES.

If the motor fails to start when the control knob is
turned to the Start position, first check the power sup-
ply and ascertain that the current is reaching the motor
terminals. Give the turntable a turn by hand to help
it round, in case, when the Record Changer was last
used, the motor was switched off during the changing
cycle, in which case it is possible for the motor to be
unable to start under the full load of the Record
Changing Mechanism.

Disconnect the mains supplv and examine the ter-
minal block to sec that the leads and nuts are tight,
also examine the switch contacts, clean and adjust if
necessary. If a thick oil has been used to lubricate the
motor bearings, the motor will appear weak, and pos-

Now refit this screw in an adjacent hole according to
the adjustment required. Moving the screw to a hole
nearer the platform lengthens the link and increases
the inward movement of the platform. By moving the
screw in the opposite direction the link is shortened 4nd
the outward movement of the platform increased. The
permissible adjustment is one hole in either side of
existing position of the screw.

RECORDS FAILING TO DROP.

If the records fail to drop correctly, the angle of the
record spindle should be checked from the template
printed at the end of this manual and corrected 11 nec-
essary, using great carc in doing this as the thin neck
of the spindlc is very easily broken if unduly bent. If
the spindle is correct slide off the name plate on the
record platform cover and examine the record pushing
pawl (diagram 8). It will be noted that the lower rear
tail of this pawl engages a stop at the back of the plat-
form as the platform moves back when a 10” record
is to be played. When a 12” record holds the pawl
down the lower tip passes over the stop. When the
platform is in the playing position, that is, when the
changing cycle has finished and the needle is playing
the record there should be a gap of approximately 1”
between the rear of the pushing pawl and the front
of the stop. If this gap is incorrect, the stop can be

sibly not start. It will be ncecessary to dismantle the
motor, and clean away all traces of the thick oil, it is,
therefore, essential to lubricate the motor bearings with
a good quality thin machine oil.

In the case of the U.16 Motor periodical cxamination
of the carbon brushes should be made. If they are
allowed to become dirty or worn, brush noises will
occur, and occasionally the motor may run unsteadily
or stop. The brushes can be cleaned by lightly scraping
the contact surface with a penknife. The brushes should
be a perfectly free sliding fit in the brush tubes. It is
essential the brushes should be replaced in the same
holder and in the same way round as originally found.

New brushes are %7 long under the Springs.
When worn down to 3", they should be replaced. To
remove the brushes unscrew the brush caps and the
brushes can be withdrawn. If the copper Commutator
upon which the brushes rest has become corroded, dirty
or greasy, it should be cleaned with a rag damped with
petrol or lighter fucl. When finally replacing the brushes
always ensure that the brush caps are screwed up tight.
Should the motor get too hot first see that the voltage
changeover links are set correctly to correspond with the
voltage of the power supply. To check the motor
windings insert a milliameter in either motor lead. The
maximum current should not exceed:—

High Range 0.11 amp.
0.

R.C. 65/D.16 Low Range 50 cycles 22 amp.
Low Range 60 cycles 0.24 amp.
High Range A.C. 0.15 amp.
R.C.65/U.16 Low Range A.C. 0.14 amp.
High Range D.C. 0.16 amp.
Low Range D.C. 0.19 amp.

If readings in excess of the above figures are obtained,
the motor units or coils should be returned to our Ser-
vice Department for cxamination.

If the motor has to be removed from the Record
Changer, disconnect the switch leads from the switch
and remove the clips holding the leads, then remove
the motor fixing screws and the motor can be withdrawn.
When withdrawing the motor note car¢fully how the
divided speed control lever parts in two, so that it may
be correctly re-assembled when the motor is replaced.

adjusted by releasing its two firing screws and moving
it backwards or forwards ds necessary, finally re-
tightening the screws.

OVERARM.

Note that when a batch of records is on the record
spindle and the overarm is lowered thereon, only the
pad nearest to the platform should rest on the records.
There should be a gap of approximately 1” between
the other pad and the surface of the top record. This
side of the overarm only comes into action when the last
record is a 10”. It then prevents the record tipping
as the platform moves back leaving the record bal-
anced on the record spindle.

RECORD SPINDLE.

.Should an intermittent squeak develop it is probably
due to the anti-slip sleeve on the spindle having become
dry and may be cured by putting a spot of thin oil
between the sleeve and the spindle.

TEMPLATE FOR R.C.65 RECORD SPINDLE.

Should the record spindle be accidentally bent out
of position through being dropped or other reasons, the
record dropping will be affected. If trouble is experi-
enced with erratic record dropping, lay the record
spindle on template and check that it conforms to the
shape thereof.

———

—
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PICK-UP DROPPING POSITION.

The pick-up arm has been finely adjusted so that
the needle comes on to 10in. records in a 94in. diameter
circle and 12in. records in a 11§in. diameter circle.
These positions were arrived at after checking a very
wide selection of records of various makes.

There may be a few records where the record track
starts further away from the centre, (i.e., nearer the
edge), and in these exceptional cases the needle may
alight on the record a few grooves from the start. If
the pick-up dropping position were set for these ex-
ceptional discs it would not be suitable for average
records.

Should the dropping position of the pick-up require
adjustment the pick-up adjusting screw — accessible
through a hole in the unit plate (diagram 1)—should
be turned with the Changer in its start position; that
is, with the pick-up arm on its rest.

The pick-up adjusting screw should be turned either
to the right or left, according to requirements. A quarter
of a turn in cither direction will give vou the maximum
adjustment. After adjustment, switch on, check the
dropping position and re-adjust if necessary.

PICK-UP HEIGHT.

The Pick-up should lift sufficiently high for a long
needle to just clear the surface of the eighth record on
the turntable when the pick-up returns to its rest. If
it is necessary to adjust the amount of lift look for the
“Adjustment for pick-up lift” shown on diagram 3.

When viewing from back of the Record Changer,
this adjustment is immediately underneath the pick-up
arm pivot spindle and appears as two similar screw
heads. The left-hand head is the locking screw and the
right-hand head is the eccentric adjustment screw. To
adjust this, first operate the changer and stop when the
pick-up arm is moving back across the record to its rest.
Loosen the two nuts on the back of the serews, then
turn the eccentric adjustment screw as necessary to
give the correct height. One half a turn of this screw
will give the maximum amount of adjustment. After
making the necessary correction, re-tighten the nuts
on the back of the screws.

SELECTOR
ADIUSTMENT

ADJUSTING
LINKS PLATFORM
™mr

ADIUSTING
LINKS PLATFORM.
PUSHING POSITION

GOVERNOR SLEEVE

GARRARD ENG. & MFG. CO. LTD.

AUTO-TRIP MECHANISM.

The satisfactory operation of the Record Changer
depends upon the operation of the auto trip. Occasional
adjustment of the auto trip friction spring may, there-
fore be necessary.

If, at the end of a record, the auto trip does not
operate—that is, the pick-up remains at the end of a
record—first see that the record has a run-off groove
in its centre (as only records with run-off grooves can
be played automatically on Record Changers). If the
record is in order in this respect see that the trip lever
is clear of the unit plate, since any added friction here
will prevent it moving in towards the striker. If it is
quite free, increase the tension of the friction spring by
turning the auto trip friction adjustment screw (see
diagram 1) in a counter-clockwise direction; about
half a turn is all that should be necessary. This screw
is accessible on removing the turntable. Should the
changer operate before the end of a record, or a bumping
or tapping noise be audible, first examine the trip lever
rubber and if it is worn, give it half a turn to present
a new surface to the striker. If badly worn, renew. If
trip lever rubber is in good condition, reduce the ten-
sion of the friction spring by giving the auto trip friction
adjusting screw (see diagram 1) half a turn in a clock-
wise direction.

RECORD PLATFORM ADJUSTMENT.

When despatched from our Works the record plat-
form is set to accomodate records of average dimensions:
Qccasionally, however, records may be found outside
the normal limits; if necessary, therefore, the platform
may be adjusted to take them.

To control the platform movement are two adjustable
links, cach fitted with two screws. One link, with its
pivot at the bottom of the platform lever, controls the
platform tilt, whilst the other controls the distance the
platform pushes inward (see diagram 8).

It is this latter link which mayv be adjusted to accept
records differing from the normal in diameter. To do
this, loosen the screw further away from the platform
and remove the other screw.

CLUTCH TRIP LEVER
{STOP POSITION)

FIBRE GEAR  CLUTCH LEVER
F A— r)

ADIUSTMENT
FOR FINAL
SWITCH OFF

PYIK - UP LEAD
TERMINALS

"~ ADJUSTHENT
FOR PICK.UP
LIET
SCAEWS SECURING POSITION
OF RECORD SPINDILE
Diagram 8.
— —_——————————————————1
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ADJUSTMENT TO PICK-UP

“GARRARD ” Mugnetic types of pick-up arc
interchangeable with the Crystal type or vice-versa
without alteration to the pick-up arm on these Record
Changers, provided the pick-up is fitted in a “GAR-
RARD” Head.

All “GARRARD” pick-up heads are of the plug-in
tvpe, connections being made by two plugs and sockets
at the back of pick-up hcad.

To remove the pick-up head, unscrew the pick-up
fixing screw, withdraw the pick-up, casing the pick-
up lead under the arm, and remove the two plug con-
nections from back of pick-up.

If reproduction ceases, or becomes distorted when
fitted with a “GARRARD” standard magnetic pick-
up. first make sure that the amplificr is in order.
Should this be found satisfactory, a slight adjustment
to the pick-up may be necessary or the damping rubber
may neced renewing.

To examine the pick-up proceed as follows: Unscrew
the two screws to be found underneath the head, (do
not touch the two screws located on each side of the
needle), and remove the pick-up unit from the head,
then, viewing the front of the pick-up examine the
armature to sec¢ that it is in the centre of the gap
between the pole pieces.

If it is touching onc of the pole picces it must be
re-centred. To do this, loosen the two screws holding
the adjusting plate, sliding the latter until the armature
is in the centre, then retighten the screws.

If the armature will not retain its centre pgsition, it
will be necessary to rencw the damping rubber. This
can be done by removing the adjusting plate, replacing
the rubber and rec-assembling the plate.

Adjust the plate until the armature is centred before
tightening the screws.

The top damping rubber tends to perish in time. It
should, therefore, be replaced whenever it appears that
the necdle stiffness has increased, otherwise excessive
record wear may occur.

Distortion may be caused by dirt or foreign matter
in the gap between the pole pieces. To remedy, remove
the adjusting plate and damping rubber and clean gap.

The pick-up coil winding can be checked for con-
tinuity with an ohmmeter.

If a Crystal or High Fidelity Pick-up is suspect,
the pick-up head should be returned for examination.
A continuity test cannot be carried out on Crystal
pick-ups with an ohmmeter.

Crystal Cartridges or High Fidelity Pick-ups must
not be opened or the manufacturers will disclaim all
responsibility.

SPARE PARTS LIST FOR R.C.65

MODEL

5

NAME OF PART NUMBER NAME OF PART NUMBER
Record Spindle A.45380A Motor Field Coils U.16 ... A.47775
Turntable A.45390 Change Over Block Cover D.16 Brown B.45473
Turntable Cover A.45395 Change Over Block Cover U.16 Red A.46806
Main Spindle with Fibre Gear A.45348 Motor Resistance complete U.16 A.47778
| Pick-up Arm B.47654 Spring Trip Lever A.41602
Overarm Bracket B.47597 Auto Trip Friction Spring A41513
Pick-up Connector Assembly ... A.47592 Auto Trip Lever Rubber Bush A.47247
Pick-up Lead D.16 A 47786 Switch Contact Spring A41597
| Pick-up Lead U.l6 A.47787 Pick-up Top Damping Rubber A 45303
Platform Bracket B.47438 Rotor Spindle with Rotor A.45337
Platform A.45150 Screw securing Pick-up Head A.40241
Governor Spring D.16 A.41520 Carbon Brush and Spring U.16 A.46319
Governor Spring U.16 A.41572 Brush Cap U.16 A. 46409
I Motor Stator Coils D.16 ...... A.47750

© John F. Rider
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MODEL 70

i SCREW FOR_ADIUSTING
INTER WHEEL RECORD PICK-UP DROPPING
RECORD CLIP PLATE SPINDLE POSITION, THROUGH

HOLE IN UNIT PLATE

PLATFORM
PAWL 12"

PLATFORM
PAWL 10° SCREW

FOR ADJUSTING
AUTO-TRIP,
THROUGH HOLE
IN-UNIT PLATE

CHANGE - OVER
KNOB FOR 10"~
12° RECORDS

RUBBER
INTER WHEEL

MOTOR PULLEY

FIXING SCREW
FOR PULLEY

START-STOP-
REJECT
KNOB

OPERATING

The “GARRARD” Model R.C.70 Automatic
Record Changer will play any number of records up
to ten 10” records or ten 12”, not mixed.

To operate the Record Changer proceed in the
following order:—

1. If a permanent ncedle is not used, lift the pick-up
head and insert a needle of the type that will play
ten or more records. On some models the pick-up
head will turn to facilitate needle changing.

2. Place the record spindle in position, the sloping
part leaning toward the record platform. Set the
record selector knob to 10” or 12” according to the
size of the records it is desired to play, raise the
record clip and place any number up to ten records
on the record spindle, their lower edge resting on
the record platform, then lower the record clip.

3. Move the front left-hand knob to “Start.” The
motor will commence to run and the changer oper-
ate. When the last record has played, the changer
will automatically switch off. To remove the
recerds, raise the record clip and withdraw the
record spindle.

To reject a record, move the left-hand knob to
the “Reject” position,

The changer can be switched off by moving the left-
hand knob to the “Stop” position. If this is done while
a record is playing, that record will be automatically
rejected and the next record commenced when switch-
ing on again.

If desired, one record may be repeated any number
of times by placing the record on the turntable, setting
the Sclector Knob to the size of the record. and
switching on with no records on the record spindle and
the record clip raised.

T FIXING
SCREW FOR
PICK-UP

VOLTAGE
OolL CHANGE - OVER
8LOCK

Diagram 1.

INSTRUCTIONS

When it is desired to stop the record, lower the
Record Clip and the changer will automatically switch
off at the end of the record.

NOTE.

Should the record changer be stopped with the
Pick-up Arm not on its rest, the pick-up should not
be handled but the left-hand knob moved to “Start.”
The Pick-up Arm will then return to its rest.

When the Changer is fitted with a High Fidelity
Pick-up of any type, extra care should be taken to
avoid accidental damage to the Pick-up and attention
should be given to the following points:—

The Changer should not be switched off, either by
the switch on the changer, the switch on the set, or the
house switch during its changing cycle as this may
lead to the pick-up being lowered on the turntable felt
when the changer is next used. If it is suspected that
the changer has been switched off in the wrong
position, place a 12” record on the turntable before
switching on.

Do not use badly warped records, they may not
drop and the pick-up would lower on the. turntable
felt, also badly warped records will give trouble by
slipping during playing.

Care should be taken in storing records to prevent
contact with dirt and dust which sets up abrasive
action and causes rapid wear.

MAINTENANCE.

The motor and intermediate wheel bearings being
the oil retaining type will rarely need lubricating. When
the need for oil is apparent a few drops of fine machine
oil is all that is necessary.

The rubber rim on the intermediate wheel must be
kept free of oil.

©Jonn F., Rider
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INSTALLATION

DIMENSIONS.

The Cabinet space required for fitting is 154 ins.
long by 13ins. wide with 5% ins clearance above and
2% ins. clearance below the plate.

loudspeaker and pick-up. Ample clearance should be
left betweeen the edges of the unit plate and the
cabinet to allow the Record. Changer 10 float freely.
Diagram 2 illustrates the assembly of the spring sus-
pension,

FITTING TO CABINET.

The “ GARRARD” Model R.C.70 Automatic
Record Changer is supplied with spring suspensions
to prevent acoustic feed back occurring between the

VOLTAGE.

The “GARRARD?” Model R.C.70 Record Changer
is suitable for use on 100/130 and 200/250 volts
50 cycles.

A motor driving pulley can be supplied for 40 or

METHOD OF SPRING SUSPENSION 60 cycle mains if desired.
UNIT PLATE

In cases where there is no possibility of acoustic

On installation, the links on the terminal block
should be set to the correct position to correspond to
the voltage of the power supply as shown in diagrams
3 and 4.

The links are set for operating on the 200/250 volts
range when the changer leaves the factory, and need
only be altered if it is required for use on the 100/130
volt range.

CONNECT BARS THUS

CONNECT BOTH BARS THUS  Eg
FOR 200/250 VOLTS. R 100/130 vOLTS.

S\ /’/{9‘:%
PAS

feed back occurring, such as where the loud speaker > \

is in a separate cabinet, the spring suspension is not @ © | ® @J ©
necessary and the changer can be screwed down to the NTIN ey
motor board with four of the wood screws supplied \ \ I5)

for the spring suspension. UL )

Two additional holes will be found in the unit plate;
these are for transit fixing screws which should be
used to fix the changer rigid to the czbinet during
transit and removed on final installation. These are
only necessary when using the spring suspension.

If desired, a template for cutting the motor board
when fitting the record changer into a cabinet may be
obtained on application to The Garrard Engineering
& Manufacturing Co. Ltd.

After installation see that the Changer is level by
placing a spirit level on a record on the turntable. If
not level, adiust by means of the spring suspension
fixing nuts. Finally, the nuts and threads of the spring
suspension fixing screws should be coated with a lock-
ing paint such as shellac varnish to prevent the nuts
working loose due to vibration.

PICK - UP

PICK- UP
TERMINAL BLOCK LEAD SWING LEVER

ECCENTRIC

ADJUSTMENT

FOR PICK-UP
HEIGHT

é

ADJUSTING SCREW
FOR _AUTO_TRIP

MAINS LEADS

Diagram 3.

MAINS LEADS

Diagram 4.

The motor should be earthed by connecting a lead
from the earthing tag, located under one of the motor
end cover screws and a good earth connection.

When adapting an A.C./D.C. (Universal) Radio
Receiver, Amplifier or one using a A.C./D.C. Power
Pack for the reproduction of gramophone records, a
pick-up transformer or condensers in series with the
pick-up leads should be fitted, otherwise the pick-up
circuit becomes alive. Also the leads from the radio
set or amplifier to the pick-up should be as short as
possible.

KNOCK - OFF
LEVER

ECCENTRIC
ADJUSTMENT
FOR PLATFORM

ACCESSIBLE THRO" j
HOLE IN UNIT
PLATE
KNOCK - OFF
LEVER i
— EXTENSION
—— MOTOR

SCREWS »D**+ —

3 o
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SERVICE ADJUSTMENTS

SPEED.

No adjustment for speed is provided on this model,
there being no governor, and the motor being of the
constant speeed induction type, maintains the turn-
table at 78 r.p.m.

It is essential that the driving surface of the small
brass pulley on the motor spindle, the rubber tyred
pulley and the drum of the turntable, be kept abso-
lutely free from all oil or grease. If the speed should
become slow or varying, this is the first point that
should be checked, and the pulley drum and Inter-
mediate wheel should be cleaned with a rag and a few
spots of petrol or lighter fuel.

MOTORS.

If the motor fails to start when the control knob is
turncd to ‘‘start,”” first check the power supply and
ascertain if current is rcaching the motor terminals.

Next disconnect the mains supply and examine the
terminal block and sec that the leads and screws are
tight, also cxamine the switch contacts accessible under-
neath, clean and adjust if necessarv.

If a thick oil has been used to lubricate the motor
bearings the motor will appear weak or will not start.
It will be necessary to dismantle the motor and clean
away all traces of the thick oil. It is, therefore, essen-
tial to lubricate the motor bearings with a good quality
thin oil.

Should the motor get too hot, sce that the voltage
change over links are set correctly to correspond with
the voltage of the power supply. If corrcct, check the
motor windings by inserting an A .C. milli-ammeter in
either motor lead. The rv;aximum current consumption
should not exceed 100/130 volts, 50 cycles, 0.26 amp.,
200/250 volts, S0 cvcles, 0.13 amp.

If readings in ecxcess of the above figures are ob-
tained, the motor unit should be returned for exam-
ination.

To remove the motor, first make sure the electricity
supply is disconnected, then remove the insulated plate
on the vnderside of the terminal block, underneath the
plate will be disclosed the nuts on the screws securing
the terminal block to the unit plate—these should be
unscrewed and the screws lifted out. The terminal
block will then be frec from the unit plate and only
attached to the motor leads.

Next, while supporting the motor underneath, un-
screw the nuts on the three suspension screws, which
secure the motor to the unit plate. Before drawing the
motor away from the unit plate, make a careful note
of the sequence of steel and rubber washers on each
suspension screw in order to reassemble correctly when
refitting the motor. This is important as the height
of the motor in relation to the -intermediate wheel is
critical.

PICK-UP DROPPING POSITION.

The Pick-up Arm has been finely adjusted so that
the necdlec comes on to 10 in. records in a 9§ in. dia-
meter circle and 12in. records in a 11§ in. diameter
circle, These positions were arrived at after checking
a very wide selection of records of various makes.

There may be a few records where the record track
starts further away from the centre (i.e., nearer the
edge), and in these cxceptional cases the necdle may
alight on the record a few grooves from the start of
the record. If the pick-up dropping position were set
for these exceptional records it would not be suitable
for average records.

Should the dropping position of the pick-up reauire
adiustment. the pick-up adiusting screw — accessible
through a hole in the unit plate, see Diagram 1, should
be turned with the charger in its start position, that
is. with the pick-up arm on its rest.

The pick-up adjusting screw should he turned either
to the right or left, according to reouirements. A
quarter of a turn in cither dircction will give vou the
maximum adiustment.  After adjustment, switch on.
check the dropping position and re-adjust if necessary.

PICK-UP HEICHT.

[t desired the pick-ur heicht can be adjusted by
loosening the nut securing the “Fecentric adjustment
for pick-up height,” Diagram 3, and adjust the eccentric
pivot with screwdriver in slot at back. Finally re-
tighten locking nut.

MODEL 70 GARRARD ENG. & MFG. CO. LTD.

CAUTION.

When making any adjustments to the Pick-up Arm,
it should NEVER on any account be forced into
position. If the turntable is turned by hand it should
NOT be turmed backwards.

If the pick-up does not run into the record grooves
after alighting on the record edge, see that the record
changer is level by placing a spirit level on a record on
the turntable. Also make sure that the flexible wire
leading to the pick-up is not twisted or held in such a
manner as to prevent the free movement of the pick-up
arm; also sec that the associated levers are free.

AUTO TRIP MECHANISM.

The auto trip mechanism is set to operate when the
needle reaches a 14 in. radius, or if it oscillates in an
eccentric groove.

Occasionally records having a smaller or larger
radius at the end of the playing grooves, are encoun-
tered. If it is desired to adjust the mechanism to take
these exceptional records, the screw visible through
hole in unit plate (Diagram 1) should be adjusted.

To make the trip operate earlier for larger radius
records loosen the screw, and holding the pick-up arm
steady, move the screw a shade towards the turntable.
To make the trip operate later for small radius records,
move the screw away from the turntable. .

After each adjustment check with record, and re-
adjust if necessary. Finally retighten the screw.

It is emphasised that this screw should be moved
a barely visible amount at ecach adjustment.

RECORD PLATFORM ADJUSTMENT.

When despatched from our Works the record plat-
form is set to accommodate records of average dimen-
sions. Occasionally, however, records may be found
outside the normal limits; if necessary, therefore, the
platform may be adjusted to take them.

To set the platform, the nut locking the “Eccentric
adjustment” for Platform, Disgram 5, should be
loosened, and with the mechanism set for 12 inch
records, the pick-up arm in the plaving position, and
the largest 12 inch record available loaded on the

platform, turn the “Eccentric Adjustment” until there
is a gap of not more than 3" between the edge of the
record and the front edge of the platform pawl. Finally
retighten the locking nut.

If the changer fails to drop either 10” or 12~ records,
the above adjustment should be carried out.

AUTO STOP.

When the last record on the platform drops on to
the turntable, it allows the record clip to fall and
this unlocks the auto stop which should switch off the
motor at the end of the record. If when the last record
has been played and the record clip has fallen the
mechanism does not automatically stop, the following
procedure should be carried out.

1. Compare the underside of the record changer with
diagram in the Service Manual and find the “Swing
Lever” and the “Knock-off Lever.” Note that in the
upper edge of the knock-off lever there is a step. With
the record clip lowered and the needle removed from the
pick-up head, start the changer with a hand on the
turntable, slow it down to the slowest possible speed

at which the mechanism will operate. Move the control

lever to the “Reject” position. The swing lever should
row move outwards until it engages the step on the
knock-off lever and should remain engaged until the
record changer switches off. If the swing lever does
not engage the step but passes over it, proceed as at
(a) to correct. If the swing lever engages in the step,
set as at (b) following.

(a) Load two records on the platform spindle in the
usual way. Lower the record clip and start the
changer The first record will now drop on to the
turntable leaving one remaining on the platform.
Again. with the hand operating as a brake to slow
down the turntable, move the control lever to the
“Reject” position. The tip of the step on the
knock-off lever should now clear the surface of
the swing lever in its outward movement by 1/64".
If this dimension is incorrect, stop the changer
when the swing lever is directly over the step in
ghe knock-off lever. The knock-off lever is dividea
Into two parts which are held together by a screw

©John F. Rider
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and a rivet. Loosen the screw to adjust the height
of the lever until the 1/64” clearance is obtained,
then retighten the screw. Finally re-check the
changer with the record clip lowered to ensure
that the swing lever engages the step. Should the
auto stop still fail to operate, set as at (b) below.
(b) Loosen the screws at D (Diagram 5) and bring
the two parts of the lever together in order to
shorten slightly the effective length and retighten
the screws. Check and repeat the adjustment if
necessary until changer operates correctly.

PICK-UP.

“GARRARD” Magnetic types of pick-ups are inter-
changeable with the Crystal type or vice-versa without
alteration to the pick-up arm on these Record Changers,
provided the pick-up is fitted in a “GARRARD?” head.

All “GARRARD” pick-up heads are of the plug-in
type, connections being made by two plugs and sockets
at the back of the pick-up head.

To remove the pick-up head, unscrew the pick-up
fixing screw, withdraw the pick-up, easing the pick-up
lead under the arm, and remove the two plug con-
nections from back of pick-up.

If reproduction ceases, or becomes distorted when
fitted with a “GARRARD?” standard magnetic pick-up,
first make sure that the amplifier is in order. Should
this be found satisfactory, a slight adjustment to the
pick-up may be necessary or the damping rubber may
need renewing.

To exdmine the pick-up proceed as follows:—

Unscrew the two screws located underneath the Base
Plate of the Pick-up Head, when the plate carrying
the pick-up unit can be removed from the cover. Be
careful not to loosen or disturb the two screws located
one each side of the needle holder on the inclined por-
tion of the base plate, otherwise the adiustment of the
pole pieces will be upset. By viewing the pick-up unit
from the front, examine the armature to see that it is
in the centre of the gap between the pole pieces.

If it is touching one of the pole pieces, it must be
re-centred.

To do this, loosen the two screws holding the
adjusting plate, sliding the latter until the armature
is in the centre, then tighten the screws.

If the armature will not retain
its centre position, it will be nec-
essary to renew the damping
rubber. This can be done by Te-
moving the adjusting plate, re-
placing the rubber and re-assem-
bling of the plate.

Adjust the plate until the
armature is centred before tight-
ening the screws.

The top damping rubber tends
to perish in time. It should,
therefore, be replaced whenever
it appears that the needle stiff-
ness has increased, otherwise
excessive record wear may occur.

The pick-up coil winding can
be checked for continuity with an
ohmmeter.

If a Crystal or High Fidelity
pick-up is suspect, the pick-up
head should be returned for ex-
amination. A continuity test
cannot be carried out on Crystal
pick-ups with an ochmmeter.

Crystal Cartridges or High
=y Fidelity Pick-ups must not be
opened or the manufacturers
will disclaim all responsibility.

TEMPLATE FOR RC 70

» RECORD SPINDLE.

P e Should the record spindle be
accidentally bent out of position
through being dropped or other
reasons, the record dropping will
be affected. If trouble is exveri-
enced with erratic record drop-
ping, lay the record spindle on
the template and check that it
Ji conforms to the shape “thereof.

Diagram 6.

SPARE PARTS LIST FOR RC70

Name of Part. Ref. No.
Record Spindle A.47408
Turntable B.46744
Turntable Cover A.45395
Main Spindle Unit A.46509
Pick-up Arm B.47654
Record Clip A.46582
Pick-up Spindle Unit A.46584
Pick-up Lead A.47786
Platform Housing A.46572
Platform B.46564
Inter Wheel Unit A.46529

©John F. Rider

Name of Part. Ref. No.
Pulley (50 cycles) A.47216
Pulley (60 cycles) A.47226
Cover for Change Over Block B.45473
Screw for Cover A.40045
P.U. Needle Screw A.40048
Trip Pawl . A.47273
Spring for Trip Pawl A.41602
Switch Contact Spring A.41597
Pick-up Top Damping Rubber ... A 45303
Rotor Spindle with Rotor A.47168
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GENERAL

This record changer is designed to operate from a power
supply of 105-125 volts a-c, 60 cps. It will automatically
play twelve 10-inch records or ten 12-inch records at a single
loading.

MANUAL OPERATION

1. Turn selector arm knobs so that the blades will, permit
a record to slip down the spindle onto the turntable.

2. Move the control knob to the MANUAL-position.

3. Gently place tone arm on the first groove of record and
when finished playing return the tone arm to its rest position.

4. Stop turntable rotation by moving switch plate knob
to the OFF position.

AUTOMATIC OPERATION

1. Lift and rotate the selector knobs and position them
for 10-inch or 12-inch records, as desired. The arrow should
point directly at the spindle.

2. Place up to either twelve 10-inch or ten 12-inch records
on selector arms. Do not intermix 10- and 12-inch records.

3. Move control knob on switch plate to REJECT posi-
tion and release it. The changer will now play the entire stack
and repeat the last record.

4. To shut off the record changer before or after all
records are played, move control knob to OFF and lift the tone
arm and move out to the rest position.

5. If you wish to reject a record before it has finished
playing, move the control knob to REJECT and release it.
The changer will reject the record and then continue to play
the remainder of the stack.

6. To unload records, turn the control knob to OFF.
Remove any remaining records on the selector arms. Lift
and turn selector arm knob until arm clears records, then
remove records from turntable.

OPERATION PRECAUTIONS

1. Use only unwarped records for automatic operation.
For warped, odd-size or home-recorded records, play as for
manual operation.

2. Never use force to start or stop the motor or any part
of the record changing mechanism.

3. Do not store the records on the record post or on the
turntable as they may warp, especially if the temperature is
high.

4. Do not allow oil or grease to come in contact with the
drive wheels or any rubber part.

LUBRICATION

Use light grease (Lubriplate or equivalent) on the following:
1. Cam surfaces.
2. Gear teeth.
Use light machine oil on the following:
1. All shafts.
2. Turntable spindle.

Do not lubricate:
1. Clutch engagement lever (6).
2. Idler wheel rim.
3. Turntable rim.

PICK-UP

A special General Electric magnetic pick-up is used with
this changer which will give superior results from the stand-
point of high fidelity, low surface noise, and negligible record
wear. This pick-up is not replaceable with a crystal pick-up
as the ratio of output levels of the two types is at least 70
to 1, the pick-up supplied having an extremely low output.

The pick-upis supplied with a semi-permanent type stylus.
Dust and foreign matter should be removed with a soft brush.

Make sure the stylus arm is centered between stops. The
clearance should be maintained on both sides at 9 to 11 mils.

CYCLE OF OPERATION

NOTE—AI!l reference numbers used in this explanation are
shown on an illustration.

INITIATING THE CYCLE:

Pushing the control button (50) from OFF to REJECT
positions turns the power ON and starts the changer into
automatic operation. This movement transferred to the con-
trol slide (1) causes the power switch (2) to be actuated by
its arm which rides in the eccentric groove (A) in the con-
trol slide. Simultaneously, the control slide (1) moves the
reject slide (4) towards the center of the record changer,
which moves the trip lever (5) sufficiently to disengage it
from the clutch engagement lever (6). This clutch engage-
ment lever (6) and trip lever (5) are mounted on the drive
gear (8). When the control knob is released, it returns from
REJECT to AUTO position.

CYCLING:

The release of the clutch engagement lever (6) caused the
lug (D) on the rotating pinion gear (7) to strike the extended
portion of the clutch engagement lever (6) so as to push the
drive gear (8) sufficiently so that its teeth enmesh with the
pinion gear (7). (The open section of the drive gear (8)
permits the pinion gear to rotate freely, except during the
change cycle.) The rotation of the drive gear (8) results in
the following cam actions:

1. The vertical cam (E) moves the tone arm lift pin (9),
thus raising the tone arm.

2. The cam (J) actuates the drive link (10) that induces a
quarter turn by which the selector arms (42) release a record..

3. Surface (H) on the locked tone arm lever (11) resets
the trip by latching the clutch engagement lever (6) to the
trip lever (5).

4. Cam surface (G) moves the tone arm lalch lever (21)
so as to unlatch the tone arm lever (11) at the point of latch-
ing. Thereafter the stud (K) on the fone arm lever (11)
follows the receding cam (F).

36

37

MODEL P2

Top View of Record Changer
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5. Spring pressure from the tone arm locator (12) moves
the fone arm lever (11) and tone arm toward the record.
Selector arm settings determine the point at which the fone
arm locator (12) stops at the surface on the reset slide (13).

6. Stud (K) is contacted by the retard lever (14) holding
it in position during the time of the lowering of the needle
on the record.

7. Tone arm lift pin (9) follows the vertical cam (E) on
the drive gear (8) and lowers the tone arm to the record.
After the needle has touched the record, the booster spring
(15) exerts a slight pressure, causing the needle to enter the
starting groove of the record.

As the needle starts in the groove, drive gear (8) com-
pletes its rotation and is locked in open-tooth position by the
drive gear stop lever (16) in the detent in the cam (G).

TRIP ACTION:

When the record has finished playing, the needle enters
a center spiral groove of the record. This starts a new change
cycle by either of two actions releasing the clufch engagement
lever (6).

I. Minimum diameter cut-off occurs when the frip shoe
(17) strikes the trip lever (5).

2. Eccentric groove cut-off occurs when the tone arm is
moved away from the spindle (43). The sawtooth edge of the

Drive Gear Assembly

Bottom View of Record Changer

trip plate (fastened to tone arm lever, 11) engages and moves
the trip dog, causing the (rip lever (5) to function.

MANUAL OPERATION:

With the control knob in the MAN position, the control
slide (1) causes four conditions to exist.

1. The motor switch (2) is turned ON.

2. The end of the control slide (1) acting through the
manual lafch lock (38) partially disengages the fone arm
latch lever (21) from its locked position. It now serves as a
detent for the tone arm while in rest position and prevents
its movement due to accidental bumping.

3. The manual lockout (20) on the control slide prevents
the fone arm locator (12) from moving inward, thereby per-
mitting free movement of the tone arm by hand.

4. The reject slide (4) is in position so that the clufch
engagement lever (6) is held, preventing tripping.

SERVICE ADJUSTMENTS

A. SELECTOR ARM AND BLADE (41) (42):

The leading edge of the blades (41) must be smoothly
rounded and well polished. The blades (41) must be very
free in their mounting so that they will return to normal
position by their own weight. The selecfor arms (42) must be
parallel with each other, and must be synchronized so that a
record will drop evenly onto the turntable.

If the blades need adjustment, place a 10-inch record of
average thickness (.074 in.) on the selector arms and manually
rotate the turntable clockwise until the selector blade con-
tacts the record. The blade must rise after it first contacts
the edge of the record. This rising action results whenever
pressure is applied to the leading edge of the selecfor blade
(41). The blade may be adjusted by bending, very slightly,
to correct position (use pliers with tape-lined jaws). The
height to which blades are set must be less than the minimum
record thickness, otherwise the blade will attempt to change
two records at a time, due to the cam action which always
operates in an up direction. When necessary, make the same
adjustment on the 12-inch selector blades, using a 12-inch
record (approx. .090 in. thick).

B. INCORRECT LOCATOR SPRING TENSION (33):

Insufficient tension in the locafor spring (33) will produce
erratic or incorrect tone arm landing since the locafor (12)
will not seat in the fixed 10-inch or 12-inch indexing position.
It will also result in jerky action of the fone arm (42), since
the fone arm lever (11) will not accurately follow the cam
surface of the drive gear (8).

©Jonn F. Rider
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Bottom View of Record Changer Less Drive Gear

Excessive tension in the locator spring (33) will result in a
stiff, heavily loaded ‘‘feel” as the tone arm is moved into
rest position. It may also produce a stiff action of the control
slide (1) and cause increased wear of the moving parts.

C. TONE ARM HEIGHT:

The height to which the tone arm (42) rises is correct
when there is an approximate fg-inch clearance between it
and the bottom of a 10-inch record on the selector arms (42).
This clearance is regulated by the tone arm adjusting screw
(23), see Figure 5.

The down position of the tone arm is fixed by lug (R) on
the tone arm hinge assembly. The correct height is that which
will allow the bottom edge of the tone arm and cartridge to
clear the turntable surface by approximately i inch. This
adjustment may be corrected by a slight bend of the lug
(R).

D. TONE ARM POSITIONING:

If the tone arm landing is not corrected by adjustment B,
the following procedure may be used: Set the control knob
(50) in the OFF position with power plug out and place a
10-inch record on the turntable. Set the selector arms (10-
inch) so the arrows point directly at the spindle. Loosen the
Allen socket cap screw (22) just enough to allow the tone
arm lever (11) to still hold its position. Line up the tone arm’s
outer edge evenly with the panel edge. This gives the tone
arm an approximate setting. Push the control knob to RE-
JECT and release it. Rotate the turntable clockwise and

Tone Arm Adjustments

observe where the needle first touches the record. This
should be about one-eighth inch from the edge. Variations
should be corrected by slipping the fone arm lever (11) in
the correct direction. Caution—Before tightening the Allen
screw, make certain that there is enough vertical clearance
in the tone arm shaft to avoid binding while the tone arm
swings.

E. STYLUS PRESSURE:

The stylus pressure on the record is controlled by the
counter-balance spring (24) in back of the tone arm. The
pressure is variable through the counter-balance adjusting
slide (25). The needle pressure should be 1-115 ozs.

F. TRIP SHOE (17):

The trip shoe (17) located on tone armlever (11) is movable
and loosening its holding screw permits it to be adjusted as
required. This adjustment is correct when the needle is 1%
inches from the record center and the trip shoe pushes the
trip lever (5) which releases the clutch engagement lever (6).

G. TURNTABLE REMOVAL:

The turntable should be removed by lifting carefully,
tapping spindle lightly if necessary. This will expose top
spindle bearing. When, replacing turntable, the slot in hub
must seat properly over the spindle pin. (Rotate 180 deg
for best fit.) Push idler wheel in while lowering, so rubber
rim will not be damaged by turntable edge.

Bottom View of Record Changer

MODeL, P2

L
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MODEL P2 GENERAL ELECTRIC CO.

TROUBLE SHOOTING CHART

SYMPTOMS

REMEDIES OR CAUSES

RECORD SELECTION

1. Record jams, prevents changer from working.
2. Record drops from one side only.

3. Records drop more than one at a time.

TONE ARM MOVEMENT
1. Needle lands incorrectly.

2. Needle fails to feed in after landing.
3. Needlelands properly on record but slides in on record.

Tone arm hits bottom record on selector arms during
cycling.

TRIPPING-CYCLING
1. Changer fails to trip.

2. Changer repeats tripping.

MOTOR
t1. Change is sluggish or motor overheats.

2. Motorrumbleor ‘“‘wow’ heard in record reproduction.

1. (a) Check adjustment A. '
(b) Odd-sized, warped, or damaged records. Play in
“MAN" position.

2. (a) Check center hole in records—probably too large.
(b) Check adjustment A.

3. (a) Check adjustment A.

1 (a) Check adjustment B.
(b) Tone arm retard lever (14) binds; check spring.

Check adjustment D.

Check booster spring (15)—probably too weak.
Check for broken stylus in pick-up.

Booster spring (15) too strong.

Check adjustment C.

Check adjustment C.

w
—~
»

4. (a)

Check adjustment F.

Tight tone arm lead wire.

Clutch engagement lever (6) not unlatching. Clean,
do not lubricate.

Trip lever (5) binding at pivot point and failing to
unlatch engagement lever (6).

Clutch engagement lever (6) fails to latch. Examine
trip lever (5) for bind or weak trip lever spring (29).
Control knob binding in REJECT position. Check
control slide (1) or its associated assembly.

Failure of stop lever (16) to properly detent drive
gear.

) Check lubrication—oil old or, gummy.

) Incorrect line voltage.

) Defective motor winding.

) Check binding of moving parts.

) Worn rubber rim on drive wheel.

) Shipping bolts not removed from motor board.

¢) Check for binding of spindle. Qil sparingly if neces-
sary.

REPLACEMENT

PARTS

Cat. No. Description

Cat. No. Description

"RAC-017
RAX-009

RAX-010

RBH-005
RDE-023
RDX-029
RDX-030
RHM-029
RHM-030
RHS-001
RHS.002
RHX-006
RHX-007
RMC-015
RMG-001
RMG-002
RML-001
RML-002
RML-003
RML-004
RML-005
RMM.-018
RMM-019
RMM-020
RMM-021
RMM.022
RMO-002
RMO-003

COVER—Switch cover

SElLfECTOR ARM AND BLADE ASSEMBLY—
eft rear

BI;IADE—lo-in. sclector blade and arm assembly

. 2

MOTOR—Phonomotor, 60 cycle

ESCUTCHEON—Control escutcheon

KNOB—Selector arm knob assembly

KNOB—Control knob assembly

BUMPER—Trip dog bumper (rubber)

BUMPER—Trip lever bumper (rubber)

SCREW-—Allen socket cap screw

SCREW-—Tone arm adjusting screw

HINGE—Tone arm hinge assembly

BUMPER—Retard lever bumper (rubber)

HUB—Tone arm locator hub

GEAR—Drive gear

GEAR—Pinion gear

LEVER—Clutch engagement lever

LEVER—Tone arm latch lever

LINK—Connecting link

LEVER—Tone arm retard lever

LOCK—Manual latch lock

SLIDE—Reject slide

SLIDE—12-in. reset slide

SHOE—Trip shoe ) i

SLIDE—Counter-balance adjuating slide

SHAFT—Tone arm shaft .

BLADE—Selector blade and arm assembly

SWITCH—Power switch

RMP-006 PIN—Tone arm lift pin

RMP-007
RMS-057
RMS-058
RMS-059
RMS-060
RMS-061
RMS-062
RMS-063
RMS-064
RMS-065

PIN—Stop lever pivot pin
SPRING—Counter-balance spring
SPRING —Drrive link spring
SPRING—Manual lockout spring (outer)
SPRING—Manual lockout spring (inner)
SPRING—12-in. reset lever spring
SPRING—Tone arm locator and latch spring
SPRING-—Tone arm booster spring
SPRING-—12-in. reset slide spring
SPRING-—Stop lever spring
SPRING—Trip dog spring
SPRING—Trip lever spring
SPRING—Retard lever spring
SPRING—Idler wheel spring
TURNTABLE—Turntable assembly
SHAFT—Selector shaft assembly
ROD—12-in. reset rod

SHAFT—Drive gear shaft
WHEEL—Idler wheel

LINK—Drive link assembl.
ASSEMBLY—Power switch plate assembly
LEVER—Reset lever assembly
LOCATOR—Tone arm locator assembly
CRANK—Drive crank assembly
LOCKOUT—Manual lockout assembty
LEVER—Tone arm lever assembly
LEVER—Drive gear stop lever assembly
ASSEMBL Y—Spindle and housing assembly
LEVER—Trip lever assembly
SPINDLE—Turntable spindle assembly
PICK-UP—Magnetic pick-up

©Jonhn F. Rider
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ITEM_NO. PART NO.

DESCRIPTION

31
32
33

35
36
31
38

40
41

43
44
45
46
47
48
49

21A73601
55-73613
12-73087
33-73349
62-74536
2087-5
33-74543
43A72960
66475025
69-73657
32-74055
33-73340
12-75361
33-74053
43-73113
32-18893
43-73069
1417 -A
1338-A
PER ORDER
10-74368
65~73144
1399-Y
1398-Y
58-73096
TA73831
2073-2
1272975
3713772
65-73595

2011-A
1022-A
30AT2491
32=72485
2089-5
28A73704
1906-C
1333-A
33-73408
12-73007
55A74605
33-74602
2211-A
55-74599
32-16901
56-73555
37-73031
1695-V
10-73132
33=74530

SPINDLE CAP ASSEMBLY
STABILIZER

STUD

SPRING

RECORD SUPPORT

SET SCREW

SPRING LOCK
ECCENTRIC ASSEMBLY
TURNTABLE ASSEMBLY
TONE ARM

WASHER

SPRING

ECCENTRIC PIVOT PIN
SPRING

TONE ARM TOP CAM

"C" WASHER

TONE ARM BOTTOM CAM
SCREV:

PICKUP MOUNTING SCREW
PICKUP

SWITCH PLATE

SLREVE

SCREW

SCREW

SWITCH

SHIELD & INSUL. ASSY.
SET SCREW

TONE ARM SUPPORT
GROMMET

DRIVING COLLAR (9

SCREW

NUT

THRUST BEARING ASSEMBLY
WASHER

SET SCREW

PINION ASSEMBLY
LOCKWASHER

SCREY

MOUNTING SPRING

PIN

10" FROG ACTUATING LEVER ASSY.
SPRING

RIVET

10" FROG ACTUATING LEVER
"C" WASHER

MOTOR

SNAP PASTENER

WASHER RUBBER

TONE ARM HINGE BRACKET
DETENT SPRING

7/

v
-.\‘

£

I
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ITEM NO. PART NO.
51 55A74635
52 55-73102
53 1201-A
54 55-73163
55 55-75048
56 2252-0
57 12-73060
58 43475235
59 19A75358
60 56«76142
61 33-76156
62 33-73577
63 S5473045
64 57474568
65 55A74813
66 33-73610
67 10475238
68 33-73135
69 2209-B
70 1932-C
71 1042-A
72 28-73084
73 2079-8
74 32-73301
75 65=-75007
76 12-73568
4 12-73102
78 33=71342
79 12-75139
80 1344=-A

@ MCLYOES 54,35 . 564ST

DESCRIPTION

VEL. TRIP LEVER ASSY.
REJECT TRIP LEVER

SPEED NUT

SELECTOR FROG

STATIONARY FROG

RIVET

SELECTOR FROG STUB

CAM & FROG ASSEMELY
SPINDLE ASSEMBLY

CAM TRIP ACTUATOR

ACTUATOR SPRING

SPRING

LIPT & SWEEP LEVER ASSY,
MOTORBOARD ASSEMBLY:
ACTUATING LEVER ASSY.

CLIP

POSITIONING BRACKET SUB ASSY.
SPRING DETENT

RIVET

LOCKWASHER

NUT

PINION

SET SCREW

SPINDLE CAP ROD RETAINER
LINER LOWER BEARING SLEEVE
ACTUATING LEVER PIN

PIN

SPRING

CAM TRIP ACTUATOR PIN
SCREW

SNI TTVAHANIAD
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ITEM NO. PART NO, DESCRIPTION

ITEM NO. PART NO. DESCRIPTION

21473601
56=73613 STABILIZER
12-73057
33=73349
62-73620 RECORD SUPPORT

2087-8

33=-74543
43A72960 ECCENTRIC ASSY.
66A75025 TURNTAHLE ASSY,
69=-73657
32=74055
33-73340
12-75361
33=-74053
43-73113
32-18893
43=T73069

1417=-4A
1338=-A

PER ORDER

SPINDLE CAP ASSY,

STUD
SPRING

SET SCREW
SPRING LOCK

TONE ARM

WASHER

SPRING

ECCENTRIC PIVOT PIN
SPRING

TONE ARM TOP CAM
"C" WASHER

TONE ARM BOTTOM CAM
SCREW

SCREW

PICKUP CARTRIDGE

10-74368 SWITCH PLATE

65-73144

1399=-Y
1398=Y

SLEEVE
SCREW
SCREW

5873096 SWITCH

TAT3831

2073-7

SHIELD & INSULATOR ASSY.
SET SCREW

12-72975 TONE ARM SUPPORT
37=73772 OGROMMET
65=73595 DRIVING COLLAR

2011-A
1022-A

SCREW

NUT
30A72491 BALL BEARING ASSY.
32-72485 WASHER

2209-B RIVET
28A73704 PINION ASSY.
1906=-C LOCKWASHER
1333-A SCREW

33-73408 MOUNTING SPRING
12-73007 PIN
55-73884 ACTUATING LEVER 10"

33-73889 SPRING
33=73881 SPRING

1612-A

32-16901 "C" WASHER

WASHER

34
G A YSLOns 85406

56-73555
37-73031
S55A74635
10-73132
2089-5

12-72987
55=73102
1602-A

55-73153
55=75048
2252-G

12-73060
43A75411
19A73025
55-75142
33-75136
33=-73577
55A73045
57A73290
55A74813
33=T73610
10A75238
33=-73135
2211-A

1932-C

1042-A

28-73084
2079-8

32=73301
65=75007
12-73568
12-73120
33=T71342
12-75139
1344=A

1311-4A

33=72963
1900-A

1028=-A

33=74530

MOTOR
SNAP FASTENER
VELOCITY TRIP ASSY.
TONE ARM HINGE BRACKET
SET SCREW

CAM PIVOT STUD

REJECT TRIP LEVER
WASHTER

SELECTOR FROG
STATIONARY FROG

RIVET

STUD

CAM & FROG ASSv.
SPINDLE ASSY.

CAM TRIP ACTUATOR
SPRING

SPRING

LIFT & SWEEP LEVER ASSY.
MOTORBOARD ASSEMBLY
ACTUATING LEVER ASSY.
CLIP

POSITIONING BRACKET SUB ASSY.
SPRING - DETENT

RIVET

LOCKWASHER

NUT

PINION

SCREW

SPINDLE CAP ROD RETAINER
LINER

ACTUATING LEVER PIN

PIN

SPRING

CAM TRIP ACTUATING PIN
SCREW

SCREW

GROUND SPRING
LOCKWASHER

NUT
DETENT SPRING

)
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RCD. CH. GEN _INST PAGE 19-5
GENERAL INSTRUMENT CORP. MODELS 700F, TOOR

All Series 700 Record Changers are of the single post, fully
automatic drop type, featuring single button control and. eccen-
tric spindle cam record selection. The series 700R Record
Changer has the record support platform in the left rear corner.
Series 700F has tke record support platform in the left front
corner.,

OPERATION

Starting - when the switch Button (58-73096) is moved to the

ON™ position, power is connected to the Motor (56-73555)
causing the Turntable Assy. (66A74682) to rotate, and automatic
cycling, which is required to drop the first record, is accom-
plished by pulling the Switch Plate (10-74368) in the direction
indicated by the arrow, When automatic cycling is started the
Manual Trip Lever (55-73102) 1is advanced until it contacts the
Cam Trip Lever (55A74833) mounted on the Main Cam (43-73159)
which moved sufficiently to permit the spring loaded Pinion
Actuating Lever (55A74813) to function, which, in turn, 1ifts
the floating brass Pinion Assy. (28A73704) directly beneath the
spindle so that a projection on this floating Brass Pinion 1s
caused to engage a finger on the adjustable collar (65-73595)
fastened to the Turntable Hub.

The combination of the foregoing causes the turntable to become
connected with the Main Cam which through its single revolution
Eerforms all of the required change cycle functions. It 1is to

e noted that, except during the change cycle, the motor power
is used only to revolve the Turntable.

Cycling -~ As the Main Cam rotates, the spring loaded lever which
actuates the Floating Pinion is automatically depressed and thus
reset for the next change cycle.

At the end of the change cycle the Motor power is disconnected
from the change mechanism when the Plastic Washer mounted on

the Floating Brass Pinion drops into a depression on the top

edge of the rim of the Main Cam. This position, called home
position of the Main Cam, is retained by a Leaf Spring (33-72963)
detented in the cam hub.

Record Selection - Record Selection 1s accomplished during one
complete revolution of the Eccentric Cam Assy (43A72960) at the
top of the lower section of the spindle. This portion of the
change cycle is accomplished when the extended section of teeth
of the Main Cam engages and rotates the Spindle Cam Pinion
(28-73084)., The home, or in line position of the Record Select-
ion Eccentric Cam is retained by a Leaf Spring (33-73135) which
detents into a slot in the underside of the Spindle Cam Pinion.
Successive record drops are accomplished by a repetition of

this action.

©John F. Rider



RCD. CH. PAGE 19-6 GEN INST
MODELS 700F, 700R GENERAL INSTRUMENT CORP.

Pickup Arm Movement - The movement of the Tone Arm Assy.,
(69A73087) during cycle is controlled entirely by the surface
and grooving of the Main Cam. These movements are plcked up
by the Sweep Lever Assy. (55A73045). After a record has been
played or when 1t is rejected, the Trip mechanlsm causes the
' Main Cam to rotate which, in turn, 1ifts the Tone Arm off the
records sweeping it clear to permit a record to drop and re-
I turning it to the edge of the record. The Tone Arm Support
mechanism is so designed to permit the Tone Arm to be handled
during any part of the change cycle without damage to the
mechanism, Thls is accomplished by two spring loaded Mating
Cams (43-73069) (43-73113) which disengage when any restraint
prevents 1t from following the motions of the Sweep Lever.
The Tone Arm is also vertically spring loaded allowing it to
be lifted upward to an almost vertical position to permit
ready changing of needles or cartridge.

Automatic Trip - This trip is so designed that it will start
the automatic cycling mechanism when the Tone Arm moves toward
the Spindle at a rate of speed greater than 1/8" per revolution
of the Turntable. This Trip, therefore, 1is practically uni-
versal as it will operate on any center 1leading groove or
center eccentric cirecle groove records conformin g to RMA.
specifications. However, the Trip does not become operative
except within a distance of approximately 3" from the Spindle.
Thus, manual resetting of the Tone Arm is possible at distances
greater than 3" from the Spindle.

The Velocity Trip is composed of three major elements: The Trip
Lever Assy (55A73042), the "V" Lever (55-72966) and the
Crescent Lever (55-73066). The Trip Lever and "V" Lever work
together through a Friction Clutch (10-72953), the tension

for which is maintained by a Coil Spring (33-73334) which is
one of the elements in the assembly of these two parts. As

the Tone Arm moves toward the spindle center, the sickle

shaped sectlon of the Sweep Lever comes into contact with one
leg of the "V" lever causing the tip of the Trip Lever to move
toward the center of the Turntable by energy transmitted
through the Friction Clutch., This movement continues until

the tip of the Trip Lever is in the range of the Finger of the
adjustable Collar mounted on the Turntable H ub. Once this
position 1s attained and so long as the movement of the needle
toward the Spindle is less than 1/8" per revolution the tip

of the Trip Lever will be retarded from further movement by
being pushed away once during each revolution of the Turn-
table. This retarding movement means that the Friction

Clutch slips a corresponding amount. When the needle moves
into a fast spiral or an eccentric center groove of the record,
the tip of the Trip Lever will move so rapidly toward the
center of the Spindle 1t will allow the tip of the Crescent L
Lever to slide off the flat surface of the Cam Trip Lever and
engage itself behind the Lever. In the next revolution of the
Turntable the finger on the adjustable Collar will force the

Trip Lever outward causing the Crescent Lever to move the Cam
Trip Lever far enough to unlatch the Floating Pinion Actuating
Lever, thus setting up the change cycle as previously described.

©Jjohn F. Rider




_ __RCD. CH. GEN INST PAGE 197
GENERAL INSTRUMENT CORP. MODELS 700F, 7OOR|

10" and 12" Operation - The 10" and 12" indexing 1s determined
by the main cam by allowing the sweep lever piln to enter either
the 10" or 12" indexing track. This switching is controlled
by means of a Frog (12-73060) which i1s moved from one side to
another by the Frog Actuating Lever Assy. (55A73886 Rear) or
(55A74605 Front) extending from the Record Support Assy.
(62A73129 Rear) or 62474720 Front). This lever shunts the
sweep lever pin into the indexing track dependent upon whether
the record support is pushed toward or away from the spindle
for 10" or 12" records.

ADJUSTMENTS

Tone Arm Index - The tone arm should be indexed at the start
of every record approximately 1/8" from the edge for both the
10" and 12", If the needle index is too far in or out, this
this may be corrected by loosening one of the two set screws
found in the lower cam located in the bottom of the tone arm
approximately 3" above the top of the motorboard, and advancing
the other set screw sufficiently to bring about proper indexing.
The proper setting having been obtalned, both screws should be
locked tightly. This action 1s accomplished by means of the

two screws contacting a flat on the vertical shaft at an angle

that wlll cause the shaft to turn with any movement of either
screw,

Adjustment of Record Support - When the record is centralized
with the lower part of the spindle, the record support plat-
form in both 10" and 12" position should clear the edge of the
record by approximately .015" (1/64). To move this setting
for the 12" record, it 1is necessary to advance or retract the
set screw nearest the spindle on the upper part of the support
beneath the motorboard. The screw farthest away from the
spindle will adjust the 12" posltion in a similar manner.

Spindle Alignment - If the spindle eccentric cam is not lined
up perfectly with the lower part of the spindle while out of
cycle, the main cam should be moved to its home position as
determined by its detent spring and the spindle pinion gear
should also be moved to its home position as determined by

its detent spring. Loosen the set screws in the hub of the
spindle pinion gear and line up the eccentric with the spindle,
then tighten set screws.

The spindle cap should be positioned so that the slide is point-
ing towards the center of the record support. This may be
positioned by loosening the screws on the square retaining bar
found in the lower bracket. There should be approximately

.005 total vertical play in the spindle assembly after both
adjustments to prevent binding.

———— .

©John F. Rider
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MODELS 700F, 7008  GENERAL INSTRUMENT CORP.

Main Cam Frog Movement - When the record support is in the 12"
position, the phosphor bronze spring that actuates the 10" or
12" selector Frog pin should be high enough to clear the frog
pin., When the record support is in the 10" position this
spring should cause an interference with the frog pin enough
to move it into position to shunt the sweep lever pin into the
10" indexing track. This spring is slit for the purpose of
easy adjustment. If this spring does not move the frog enough,
it should be rebent to do this. It should be remembered that
the frog is so constructed that as the sweep lever pln goes
past it, it will automatically reset the frog in the 12" posi-
tion, and to play a 10" record this pin must be reset by the
spring everytime,

Removing Turntable - To remove the turntable for any reason,
remove the small horseshoe-like spring found around the spindle
near the turntable top. 'Then meke sure that the trip lever

1s moved far enough away from the turntable center to allow

1t to clear the extremities of the bakelite washer of the
floating pinion. The turnablemay then be removed by 1lifting
up. In replacing the turntable care should be taken to see

that the idler tire is properly positioned within the I.D. of
the turntable and that the trip lever 1s also out of the way

so that it will not be bent by the bakellite pinlon gear washer.

Adjustment of Tone Arm Helght - If tone arm needle does not
clear a stack of records, loosen the set screw securing the
vertical tone arm shaft underneath the motorboard and raise
the shaft up. In some extreme cases the zinc sweep lever
itself may be bent. If the needle is set too high to play
the first record, retract the set screw found on the top of
the motorboard directly behind the tone arm.

DIFFICULTIES

Failure to Feed Record - This could be caused by the spindle
eccentric cam not lining up with the lower splndle sleeve at
the end of 1ts cycle. First determine whether the detent
spring 1s in the pinion depression., If this is so, and it

1s still out of alignment, loosen the screw and adjust as
previously explained under SPINDLE ALIGNMENT. Secondly, check
the position of the record support as previously explalned.
Check the record thickness for a maximum of .10" at center
hole (RMA maximum thickness).

T —

©John F¥. Rider
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GENERAL INSTRUMENT CORP. MODELS 700F, TOOR

Drops two or more Records at Once.- Check thickness of record
at center hole. Record should be not less than .070" at this
point. If the records are within this RMA minimum, check the
spindle slide. It should be flush to .020" below the bottom
of the spindle cap. If it 1s too low file it off, if 1t is
too high remove the pin in the cap and file the slot to get
the proper dimension. This pin is held in the cap by a light
knurl fit and can be easily replaced. Be careful not to bend
the spindle rod during this process.

If two records still drop, check the record support setting
(see above). N ote: Proper record diamenter for all settings
of the record support should be:

9-7/8" % 1/32 for the 10" record
11-7/8" + 1/32 for the 12" record (RMA STANDARDS)

Continuous Trip - This is caused by the floating pinion not
dropping far enough away from the projection of the collar

on the turntable hub. Make sure the maln cam is in home posi-
tion and that the floating pinion falls in the depression of
the cam edge and remains there until the record 1s completed.
Rotate the turntable to make sure that the collar clears it

by approximately 1/32. Reject the changer and check to insure
approximately 3/64 or better engagement with the collar finger.
Check the manusal trip lever to make sure it clears the cam
trip lever,

No Tripping - If the changer wont trlip manually, check the
manual trip lever to make sure 1t moves the cam trip lever
enough to unlatch the pinion actuating lever. This action .
should occur before the switch plate reaches its maximum allow-
able rotation.

No Automatic Trip - Check the pickup lead to make sure it 1is
not binding the tone arm movement, particularly as the needle
approaches the spindle. Check the V lever to make sure 1t
rotates freely and the clutch has movement. Put the cam in
home position and make sure the crescent trip lever 1s free
and contacts the flat side of the cam trip lever. Move the

V lever and make sure the clutch imparts enough force to

the trip lever to allow the crescent lever to move along the
flat and drop behind the trip lever. There should be no
friction or binds in any of these mechanisms. Non-tripping
can be caused by any binds or by too tight or light a spring
load on the crescent. This spring load 1s adjustable by
anchoring the crescent lever spring in any one of three holes,

©John F. Rider
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JRCD._CH_MOTOROLA PAGE 19-1

GENERAL

RECORD CHANGER RC~30-A. Record Changer RC-30-A is
a single-post changer designed to play automati-
cally, 10 ten-inch or 8 twelve-inch records, not
intermixed. The "motor" and "reject" switches re-
quired to operate this changer are part of the radlo
rece iver. Pushing the "R" button will energlze an
electro-magnet and start the changing cycle. How-
ever, from then on, at the end of each record, the
cycle Is started mechanically and the trip coll Is
no longer required.

That method of rejecting records is the essen-
tlal difference between the RC-30 and the RC-30-A
changers. The RC-30 used an electrical solenold
coil each time a record was dropped.

IMPORTANT POINTS TO REMEMBER

WARNING: Do not 1ift the record changer by
record post or record support platform. Always 1lift
the changer by its base cnly.

IMPORTANT: Flinal adJustments on record chan-
ger are to be made with the changer horlzontal and
supported by its 4 corners., AVOID DISTORTING THE
BASE WHEN MAKING FINAL ADJUSTMENTS.

CHECK THE RECORD FIRST

Before attempting to service or adjust the
record changer, check the records first to make
sure they are not causing the trouble. This Iin-
strument will handle most of the 10 or 12 Inch re-
cords available on the market, but It 1s not guar-
anteed to handle all of them. Records must be In
good mechanical condition and should not be chipped,

MOTOROLA INC

RC-35

INFORMAT ION

The top appearance of the two changers 1s
identical, but the RC-30-A can easily be identified
on the under side by the position of the rejlecting
coll. The coll is near the gear arm on the RC-30,
but it s close to the outer edge of the mountling
plate on the RC-30-A.

RECORD CHANGER RC-34, Same as RC-30-A except all
palinted parts are red mahogany (instead of green)
and rubber shock mounts are used in place of spring
cushions for mounting changer in radlo cabinet.

RECORD CHANGER RC-35, Same as RC-30-A except all
palinted parts are red mahogany Iinstead of green.

WHEN SERVICING RECORD CHANGERS

particularly around the center hole. Do not try
to play automatically, records that are too thick,
too thin, or that are overslized or undersized, In
regard to the dlameter of record or center hole.
Do not mix 10 and 12 inch records on the changer.

Warped records can slip on the turntable and
introduce "WOWS". Such records may be flattened by
placing between the two pleces of flat plate glass
and then heating in the sun or oven. Do not over-
neat. Allow record to cool for several hours be-
fore removing glass.

0l1d records, made before the days of automatlic
record changers, may not change automatlically, due
to the difference 1in thickness, or to lack of the
proper groove at the finish. Most of the 0ld re-
cords, however, may be played cne at & time.

RECORD CHANGER OPERAT ION

(Throughout the following instructions, refer to Figure 1).

WHICH RECORDS CAN BE PLAYED

As many as 10 ten-inch or 8 twelve~inch re-
cords may be placed on the record changer which
will play them all In sequence, repeating the last
record until the instrument is turned "OFF", Do
not overload the Instrument by attempling to stack
more records on 1t at one time.

This record changer will accommodate most 10
and 12 Inch records now avallable on the market,
but is not guaranteed to handle all of them. Re-
cords must be in good condition, as no record chan-
ger will operate properly with chipped or warped

records, Records Iin which the center hole Is worn

or chipped should not be played automatically on
this changer.

Occasionally, a new record may fit tightly
over the center spindle due to the label attached
to the record not belng properly centered. This
condition may be readily remedied by reaming out the
center hole with a hexagonal lead pencil.

When operating this automatic record changer,
play only the size record for which the adjustment
on the record support plate Iindlicates. Do not in-
ter-mix 10 and 12 inch records.

©John F. Rider
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MODELS RC-30-A, RC-3L,

RC-35

TO LOAD RECORDS

1. Adjust the Record Support Plate
The turning of the record support plate auto-

matically adjusts the changer for either ten or

twelve-inch records. For playing ten-inch records

the numeral (10) will be nearest the record post.

2. AdJust the Record Clamp

This clamp is mounted on the record support
plate, and serves to sSteady the stack of records.
Flip it ’away from the turntable.

3. Turn the record post cap so it s ‘out of line
with the record post.

4. Load the Records

Place the records over the record post so they
rest on the record support plate and on the small
ledge formed by the record release eccentric offset

in the spindle. Records may be loaded and played
one at a time, or as many as 10 ten-inch or 8 twelve
inch records may be loaded at one time. Do not try
to play & larger quantity,

6. Readjust the Record Holding Clamp

Flip the record holding clamp back over the re-
cord support so it rests on the rim of the top re-
cord and holds the stack of records steady.

TO PLAY RECORDS AUTOMATICALLY
1. Turn radio "ON" and set the PHONO-RADIO selec-
tor control to PHONO position.

This record player Is equipped with a perma-
nent point long-life needle that is good for sev-
eral thousand plays unless damaged by mishandling.
To replace phonograph neecdle, loosen the small
knurled nut that hclds the needle in place. The
.nut s accessible from the bottcm of pickup arm.

RECORD POST RECORD HOLDING
CAP s~ CLAMP~_
::#R'& %”{’D‘?’i PLAYING LOADING

NG RECORDS.

R VIEIIIIIIII I 20

AN ARRARARTR

srrsser. CIIIIIIIEIII 2 IS
—

RECORD SUPPORT /i
PLATE

MOTOROLA INC.

2. Push the "M" button in. The button will lock
in and the turntable will now revolve,

3., Momentarily push the ®*R® button. The first re-
cord of the stack will drop to the turntable and be
played. After all records have been played in turn,
the instrument will repeat the last record until it
1s turned off. Pushing in the *M* button will now
stop the turntable. The ®"R®™ button may be pushed
in to reject a record before 1t has been completely
played.

NOTE: Never touch the pickup arm when the
instrument Is in a changing cycle. Should you move
it out of adjustment, stop the changer and gently
move the pickup arm from side to side until you hear
it *snap" back into position.

TO UNLOAD RECORDS
1. Allow the Instrument to go through its complete
cycle and start to play the last record over,

2. As soon as this occurs, push the "M* button to
stop turntable. (Alternate pushes start and stop
the motor).

3. Lift the plickup arm off the record and place it
on its resting post.

4._ Turn the record post cap so {t is in line with
the record post.

6. Lift the records off.

HOW TO REPLACE NEEDLE

Use a palr of lcng nose pliers or tweezers to avold
damaging the crystal cartridge. Recommended re-
placement needle 1s Motorola Part No, 47K4715986.

CAUTION: Standard type needles will not work.

RECORD HOLDING

2" POSITION
10" Posmon\\ / CLAMP

RECORD RELEASE (
ECCENTRIC

k-]

RECO';EASTUEPPORT ROTATE RECORD SUPPORT PLATE SO A
NUMERAL INDICATING RECORD SIZE -

BEING USED FACES TURNTABLE. &

4

H

-

RECORD POST o
CAP H

TURN TO THIS PO- 2|
SITION FOR REMOV- S

ING RECORDS,

RECORD RELEASE
ECCENTRIC

RECORD POST

TURNTABLE

PICK UP ARM
RESTING POST

1999 IIIOII s
ANARRL IR
Srrssssrssrrs

AW
1072 I I ISP S0

PICK UP,
ARM

FIGURE 1.

OPERATING INSTRUCTION DETAIL
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NOTE: Humbers in farenthesis (

The turntable is rimdriven. Power 1s trans
mitted to it from the motor shaft by means of a
rubber-tired drive wheel (84). The record post
(48) does not revolve; 1t 1s fixed to the record
changer base.

GUIDE GROOVE FOR
CONTROLLING LATERAL
MOVEMENT OF PICK-
UP ARM. (11G)

STRAIGHT
SECTION

s, (11A)

TRIGGER RESET
EXTRUSION (11H)

TOP VIEW

The only mechanism that operates during the
playing of a record, 1is the motor and turntable.
The changing mechanism 1is disengaged until the
change cycle starts.

The change cycle starts when the phono plckup
needle comes within 1-7/8" of the record post.
This causes screw (55) on trip arm (82) to actuate
trip 1link (97) which trips the trigger by moving the
latch arm (86) and allowing the small trip arm (105)
to sllp from its notch. Now spring (103) through
bell crank lever (84) moves the drive arm (22) so
that drive pulley (23) comes 1in contact with the
inside rim of the revolving turntable, starting the
change cycle.

With the same mction of the bell crank lever,
Its roller (94A) leaves the detent notch (11F) In
the rim of the cam wheel and the cam wheel revolves.
The roller (94A) now rides on the rim (11G) of the
cam wheel and in this manner, holds the drive pulle}
(23) firmly agalnst the turntable, The pressure
with which the drive pulley bears against the turn-
table is ad Jus ted by means of eccentric stud (94B).

As the cam wheel revolves, the pickup 11ift
rod (54) rides up the inclined section (11B), lift-
ing the pickup arm off the record., After the plck-
up arm 1s elevated, continued rotation of the cam
wheel swings the pickup arm cutward. The lateral
movement of the arm Is ccntrolled by the selector
stud (824) which rides in a specially shaped groove
(11C) In the cam wheel.

MOTOROLA INC.

THEORY OF OPERATION

) refer to parts shown in Figures 2, 3, 4, 5 & 6.

FOR CONTROLLING SAFETY
SWITCH AND VERTICAL MOVE-
MENT OF PIGK-UP ARM.

INCGLINED
SEGCTION

';
/ \
f. / \"'. "'"?z
DETENT___ \
NOTGH 5, [ l’g
(11F) i‘\ 3
|3
RIM B\ Ji
——\
(116) VA
2 &4
: 2 ; LR i
SELECTORRSTUD . "/ DIRECTION \:"ﬁx s o 2 uie
GUIDE_SPRING — —l F ROTATION 3
(75) "‘h,, wﬁ"" OF RO " =~ ) Wsh‘wamsso SEGTION
AL AAAAAA WA VMNAAAAARYY T FOR AGCURATELY

FIGURE 2. CAM WHEEL

MODELS RC-30-4, RC-3L,
RC-35

The heart of the record changer 1s the cam
wheel (11). On it are cast all the cams, extru-
sions, etc., required to perform all the operations
during the changing cycle. See Figure 2.

GUIDE GROOVE FOR

CONTROLLING RECORD

DROP MECHANISM.
 AASEUEANA 3 (110}

ALIGNING
ECCENTRIC AND

BOTTOM VIEW RECORD POST.

The gear arm roller (254), riding in the spe-
clally shaped groove (11D) located on the bottom of
the cam wheel, controls the dropping of records.
Movement of the gear arm (25) causes the eccentrlic
(24) to turn through 1800, When the eccentric (24)
is in line with cap (12), 1t picks up a record and
when It rotates back into line with the record post
(48), the record is dropped onto the turntable.

Continued rotation of the cam wheel swings the
pickup arm (by action of the selector stud (82A)

riding Iin groove 11C) back over the first groove In
the record and the arm 1s gently lowered onto the
record when the inclined section (11B) reaches the
Plckup 1ift rod (54).

As the cam wheel approaches the full 360 degree
polint of its rotation, the trigger reset extruslion
(11H) pushes against the trigger reset roller (1094)
of the small trip arm, causing the trigger to be
"cocked® ready for the next cycle, and in the same
motlon applles spring tenslon through the torsion
spring (103) to the bell crank lever (109) so that
when the cam wheel detent notch (11F) reaches the
bell crank lever roller (94A), the roller falls into
it pulling the cycle drive pulley (23) away from
the turntable rim and the cam wheel stops, ending
the cycle.

After the drive pulley 1s pulled away from the
turntable, 1ts motlon 1s arrested Immedlately by a
brake (See Flgure 3) to prevent re-cycling.

©John F. Rider
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SEE DETAIL *C’

10,91,62 FIGURE 4.

J"‘ 23

| FIGURE 3. PARTS LOCATION - TOP VIEW

DETAIL A’

=
DETAIL "B’ DETAIL 'C’

FIGURE 4. PARTS LOCATION - DETAILED ASSEMBLIES

©John F. Rider
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MOTOROLA INC. MODELS RC-30A, RC-3lL,

RC-35

SEE DETAIL A
FIGURE 4.

FIGURE 5. PARTS LOCATION - BOTTOM - COMPLETE

FIGURE 6.

S N A A

36 66 49A 79 52 74 65 50 60

PARTS LOCATION - BOTTOM - PARTLY DISASSEMBLED

51

75

SEE DETAIL'B’
FIGURE 4.

25A

L
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Turning the record support plate (48), to ac-
commodate the size record being used, automatli-
cally sets the mechanism so the needle set-down
point will be correct for the size records being
played. Selector lever (82B) is moved by the stud
on selector plate (69), changing the angle between
trip arm (82C) and selector lever (82B).

An external momentary contact (REJECT) switch
i1s used to manually start the change cycle or to
reject a record before 1t has been completely

USE OF

To operate this record changer independently

of the radio receiver, it will be necessary to ob-

tain or construct a test cord. Figure 8 shows the
hookup and parts required.

A ready-made cord can be obtalned from Motorola

P

PLUG
(PIN VIEW)
(49A)

PHONO
MOTOR
(36)

€3A804926-0

DIAG. NO.

FIGURE 7. RC-30-A WIRING DiAGRAM

JofE:

ECCENTRIC STUD ADJUSTMENT

This adjustment is one of the most important
tor dependable cycling of the record changer. It
must be followed closely, as too tight an adjust-
ment will cause slow cycling and undue motor wear,
or the changer may keep cycling continuously; a
loose adjustment may prevent changer from cycling
at all.

1. Set changer in cycle and stop turntable when
pickup arm comes back to within one Iinch of right
of turntable (almost the set-down position.)

2., Loosen eccentric stud (94B) completely, so drive
pulley (23) moves completely free of the turntable.

Rotate turntable by hand (counterclockwise) 90°
Pickup arm should

‘3.
(174 turn) and back (clociwlse).
‘not move.

4. With a screwdriver, turn eccentric stud until
pickup arm begins to move when rotating turntable
by hand clockwise., Do not hold screwdriver on ec-
centric stud while checking adjustment.

6. When pickup arm moves down with the clockwlise
rotation of turntable without slipping, but not up
with countercloclwise rotation, the critical posi-
tion of the adjustment has been reached.

8. Then tighten the eccentric Just far enough to
pick up the pickup arm when rotating the turntable
counterclockwise and setting is complete-

L

MOTOROLA INC.

played. Pushing the "R® button will energize the
trip coil (106) and will move the latch arm (96),
allowing the changer to cycle as previously de-
scribed.

A special clutch device, bullt into the base
of the pickup arm, prevents damage to the mechanism
should the arm be accidentally touched while the
instrument {s in cycle. Should the arm be acclden=-
tally moved out of adjustment, stop the changer and
move the arm from side to side until you hear It
snap back into position.

TEST CORD

-Order Part No. 1X471448 - List $2.70. It will
only be necessary to attach a wall outlet plug to
the red and gray leads to prepare this cord for use.
The black lead 1s not used and can be cut off.
(This cordi is the same as used on some 1947 Moto-
rola home sets).

RECEPTACLE
PART NO 9K470402
{BACK VIEW)

‘ 110-120 V
REJECT SW. ! S
(MOMENTARY CONTACT) p— | =]
[
(
‘,__o/‘low
) MOTOR SW.

FIGURE 8. TEST CORD WIRING DIAGRAM

OFF
DIAG NO 63A4TBT1T-0

ADJUSTMENTS

Reference numbers in parenthesis refer to Pigures 3, 4, 5 & 6.

7. To check for too tight adjustment, complete
cycle of changer with motor operating. Complete
.change cycle should not take more than 7 seconds;
1f it takes longer, eccentric stud should be re-
ad jus ted.

RECORD SUPPORT PLATFORM ADJUSTMENT

It 1s important that all points on the "1lip"
of the record support platform be equi-distant from
the center point of the spindle. This will assure
that all points of the record will leave the plat-
form at the same time. If the record support is
too far out of alignment, the record would actually
hang on the point nearest the spindle and fail to
drop properly from the record post.

1. Turn the spindle cap (12) so 1t is in line with
record post (48). Turn record support platform
(46) to the 10" position, making sure it 1s turned
so that the selector spring (74) falls into the de-
tent notch.

2. Place a standard 10" record on the record spin-
vdle and hold it in line with the record support
platform (46) and eccentric (24).

3. If parts are adjusted and aligned correctly,

the record should clear the 1ip of the record sup-

port platform equally at all points and the gap be-
tween record and record support platform should be

Just large enough to let the record clear the plat-

form.. ,

NOTE: The 10" record used should have a diameter

of 9-7/8" + 1/64",

©John F. Rider
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4. If one point of the record support platform (48)
1s nearer the record than the other, the positlion of
the platform may be adjusted after loosening the two
Allen head screws (589) located directly under record
support platform (46). (Use a $8 Allen head drliver
-Motorola Part No. 66X10704).

6. Spacing between the record post (48) and record
support platform (46) can be varied by loosening the
two screws (65) located underneath record support
post (48). Correct spacing 1s indicated as in Step
3 above.

NOTE: A rstandard gauge" (Motorola Part Number
66A75278) can be used In place of a record when ad-
Justing the platform.

8. TEST: After tightening the setscrews, test the
adJustment by running a ten-inch record through a
complete cycle and check the point where the needle
falls. If the needle misses the record by one inch,
the record support platform (46) Is 180 degrees out
of line with the detent plate (69) and should be
turned one-half turn without turning the detent
plate,

NEEDLE SET-DOWN POINT

1. Turn the record support to the twelve-inch posi-
tion.

2. Place a standard twelve-inch record on the turn-
table.

3. Start the changer and allow it to go through
its cycle.

4. Note the point at which the needle contacts the
record. It should contact the record in the middle
of the area between the rirst'groove and the edge
of the record.

6. If the needle doesn't come down at the proper
point, cycle the changer and stop it just as the
pickup arm is coming down on the record.

8. Place a full stack (elght) of twelve-inch re-
cords on the turntable.

IMPORTANT: It Is imperative to make thils adjustment
while the selector stud (82A) is still riding in the
groove of the cam wheel (11). If the record player
Is stopped Just before the needle contacts the top
record of a full stack of records, the selector stud
(82A) will still be in the cam wheel groove and the
pilckup arm will not be free to move annoyingly about
while the adjustment is belng made. This 1is the
reason for using a full stack of records on the
turntable, If excessive pickup arm side play s
noted at thlis polint, check selector stud gulde
spring (75) on cam wheel. EXcesslive play between
the sclector stud (82A) and cam wheel groove will
prevent needle from coming down at exactly the same
spot on the record each time.

7. Loosen the adjustment lockscrew (68) and then
move the plckup arm until phono needle 1s posi-
tioned correctly over the middle of the area between
the edge and the first groove In the record.

8. After adjustment, tighten the adjustment lock-
SCrew,

9. Check the adjJustment by putting the changer
through its cycle.

RC-35

10. If necessary, repeat above stéps.

11. Check adjustment, using a 10 inch record. If
necessary, make minor compromise adjustments so
needle will come down properly on both ten and
twelve~inch records,

TRIP ADJUSTMENT

This adjustment must be made after the needle
set=down point has been adjusted.

1. Draw a 3-3/4" dlameter circle on a plece of
paper, punch out a 1/4" dlameter hole In exact cen-
ter of the circle and slip the paper over the record
post.

2. Turn the support platform to 12 inch record
position.

3. Cycle the changer once; at end of cycle, pickup
arm will rest along side turntable. Do not turn off
changer.

4. Grasp the pickup arm and slowly move it towards
the record post. As the plckup needle crosses the
circle 1line, a click should be heard, indlicating
start of change cycle.

5., If change cycle start does not occur as needle
crosses circle line, adjust screw (55) on trip arm
(82) till cycle starts at correct point. Turn ad=-
Justment screw (55) clockwise If change cycle starts
after needle crosses circle line, and counterclock-
wise 1f change cycle starts too Soon.

RECORD DROP MECHAN [SM

(Cycle the record changer once. At the ernd of
the change cycle, stop the changer and carefully
observe the position of the eccentric (24) with
respect to record post {(48). They should line ug
perfectly. If not, re-adjust as described below:

1. Put the record changer in cycle and slowly re-
volve the turntable by hand until the gear arm
roller (25A) 1s resting on the raised section (11E)
of the record drop groove on the cam wheel. The
raised section of the groove Is very small and re-
sembles what 1s often taken for "flash" on castings.
It serves to narrow down the groove at this point
and in thls manner, Insures closer allgnment of the
eccentric (24) and record post (48).

2. Loosen the slab head setscrew (81) 1in the spin-
dle gear (26). The eccentric (24) willl now turn
freely.

3. Turn the eccentric (24) so 1t 1s in perfect
alignment with the record post (48).

4, Tighten slab head setscrew (61) in spindle gear
(28). WARNING: DO NOT USE EXCESSIVE PRESSURE WHEN
TIGHTENING SLAB HEAD SETSCREW. EXCESSIVE PRESSURE
MAY DENT THE ECCENTRIC TUBE AND CAUSE BINDING.

VERTICAL ADJUSTMENT OF PICK-UP ARM

The pickup 1ift rod (54) controls the vertical
movement of the pickup arm. If this adjustment is
not correct, the needle may not rest properly on the
first record, the needle may not clear a full stack
of records, or the plckup arm may rub against the
bottom record on the support post.

©John F. Rider

MODELS RC-304, RC-3L,




RCD. CH. PAGE 19-8 MOTOROLA

MODELS RC-304, RC=-3L,
RC-35

1. After the changer has completed its cycle and
plckup arm is resting in playing position, stop
the changer. The pickup .lift rod (54) wlll now be
resting on the bottom of the inclined section (11B)
of the cam wheel (11) and the pickup arm will be
at its lowest point of vertical travel.

2. The pickup now should be resting by the slide
of the turntable and the needle should be exactly
level with the top of the turntable. If it isn't,
11ft the plickup arm straight up, exposing the pilck-
up 11ft rod (54). With long nose pllers, bend
the pickup 1ift rod (along its flat portion) In
the required direction ti1ll the pickup needle point
is exactly level with the top of the turntable.

SERVICE

MECHANISM IS SLOW IN STARTING OR MOTOR HEATS UP

1. Check 1lubrication.

2. Dirt in bearings. Wash dirt out with carbon
tetrachloride or similar solvent and re-lubricate,
Use Univis P-48 01l in the phono motor and turntable
bearings and Stay-Put grease on all other bearings
and moving parts,

3. Check line voltage and frequency.

4, Motor damaged. Replace motor,.

6. Room temperature abnormally low.

8. Eccentric stud adjustment (94B) set at maximum
throw, causing cycle drive wheel to drag on turn-
table rim. Correct by setting eccentric stud per
instruct ions under ECCENTRIC STUD ADJUSTMENT.

7. Slow motor., Replace motor,

8. Grease on rubber rim idler wheel and/or Inner
rim of turntable. Clean off with carbon tetra-
chloride,

MOTOR FAILS TO RUN

1. Check to see that power is being supplled to
motor,

2. Trouble in motor winding. If easlily seen, re-
pair; otherwlse, replace.

3., Damaged or frozen bearings. Replace motor.

4.
and pole-plece.

Gummed o011 or foreign material between armature
Clean out.

©John F. Rider

MOTOROLA INC.

LUBRICATION

Factory lubrication should be sufficient for
a long perlod of service. However, If the record
changer 1s subjected to severe operation condi-~

tlons, 1t 1s best to clean and re-lubricate all
moving parts,

Use Univis P-48 o0il (Motorola Part Number
11M2340) on the eccentric and tube assembly (24)|
and Stay-Put grease (Motorola Part No. 11M476047)
on all other moving parts. Use grease and oil
sparingly; do not overlubricate, |
CAUTION: Do not allow grease or oil to come In
contact with any rubber parts., "The motor spindle
and inside rim of turntable must be perfectly clean
of grease, If grease gets on any of these surfaces,
it should be removed Immediately with carbon-tetra-
chlor ide.

INFORMAT | ON

SQUEAKS OR OTHER NOISES DURING PLAYING OF RECORDS

|
1. Check lubrication (1f squeaks are heard, they|
will usually be found to come from the records -
not from mechanism, )

2., Compare the squeaks with and without a load of|
records. If squeak disappears when records are re-|
moved, themr nolse 1s obviously from records. Coy-{
rect by rubbing a 1little wax on the record post.

CHANGER IS NOISY WHEN IN CYCIE
1. Check lubricatlion. |

2. See 1f any part has become loose or bent and 1s|
rubbing against a moving part.

3. Check center post eccentric tube (24) lubrica-
tion.

"WOW* IN RECORD REPRODUCTION

1. Record is warped or otherwise defective, or the

instrument 1s not beling operated at normal room tem-
perature (700F). See CHECK THE RECORD FIRST.

2, May be caused by slippage due to grease on idler|
wheel or inside rim of turntable.
PICK=UP ARM TRIPS OUT OF GROOVES
1. Record changer not level,
2. Pickup arm shaft (71) binding in bearing.

(A) Ream out the hole.

R e ey
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(B) Sometimes the trip arm (82).may be too RECORD WILL NOT DROP WHILE CYCLING

close to the base, causing a bind. To remedy,
loosen its two setscrews (59) and space slightly. 1. Eccentric (24) out of line with record post
{(48). Correct as shown in ADJUSTMENT OF RECORD DROP

#, Selector lever (82B) may be bent out of shape MECHANISM,

and binding against detent plate (89). Straighten.
2. Setscrew (61) loose on spindle gear. Tighten

4. Selector lever (82B) slot or retaining rivet on after readjusting.
detent plate (69) may be undersize or overs ize, res- . '
pectively, effectively causing a binding feeling on 3. Record platform (46) not set correctly. See
the pickup arm. Correct by spreading slot in sel- RECORD SUPPORT PLATFORM ADJUSTMENT. i

ector lever (82B). CHANGER WILL NOT CYCLE

6. Needle defectlve. Replace. 1. Open trip coil (106). Replace.

CHANGER KEEPS CYCLING 2, Defective wiring. ‘
|
1, Eccentric stud adjustment (84B) set too tight. z = Biniing drive arm (22), bell crank arm (94) or|
Correct per instructions found under ECCENTRIC STUD agm wheel (11) on shafts. Replace parts or remove
ADJUSTMENT. burrs. ;

4. Eccentric adjustment stud (94B) set at minim
throw. Cycling drive wheel (23) Is not against|}
inner rim of turntable., Correct by setting up as!

3. Bell crank arm (84) or drive arm (22) binding shown under ECCENTRIC STUD ADJUSTMENT. i

on their shafts.

2. Defective reject switch on radlo. Repalir or
replace.

6. Record finish groove may be Yoo far from center‘.‘
Trip switch will not be actuated until needle comes
within 1-7/8" of record post. Use standard records.

NOTE. DO NOT APPLY
LIFTING FORCE TO RECORD

CHANGER BASE, APPLY ONLY |
TO RUBBER SHOCK MOUNT
AS SHOWN.
T
OO%RgaDE C;RECORD
T HANGER
METAL STR|? » BASE
RECORD CHANGER
SHELF IN RADIO
SHOCK
CABINET MOUNT
ET Ne. 69848 925 [o]
FIGURE 9. RC-34 SHOCK MOUNT ASSEMBLY FIGURE 10. HOW TO REMOVE RECORD CHANGER RC-34

FROM RECORD CHANGER SHELF

©John F. Rider
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NO. PART NO.
1 45K470538
45K482820
1X470570
1X48429¢
4 1X478181
5 78471487
6 7B4702686
/ 35A470831
8 43K4780
9 43A478167
10 43K71249
11 1X471999
12 1B470508
iz 589A471595
14 42K13135
15 42475809
16 42A76484
17 42A72314
19 QA72670
21 35A726828
22 1X470584
23 1X71795
24 1B470524
25 1X470593
28 44B71634
30 1X470532
32 487657
34 487671
35 29R5239
36 59K470458
37 47K4715906
29 251375
40 257004
41 35A74864
42 35A74685
44 47A746866
45 47A71685
46 1X470535
1X482826
47 4 6K470827
46K482816
48 47B470276
49 46B470831
46K4532817
49A 28A470534
50 BA470260
51 552834
52 552824
53 5K21337
54 47A471481
55 3526087
59 389700

MODELS RC-30A, RC-3k,

RCUACHAPAGEIQK)MOTORQLA

DESCRIPTION
Arm, plckup: arm only; painted green

(HC=20mA) tiiiieirnerenonansonsnsananns
Arm, pickup: arm only; palnted red

mahogany (PC~34 & RC-B5) eessesescccces
Arm, plckup complete; includes crystai

cartridge, needle, connecting lead amd
shaft assembly;
Arm, plckup: complete; Iincludes crystal
cartridge, needle, connecting lead and
shaft assembly; arm painted red mahogany

(RC-34 & RC=B5 ceveeaenescensensssanses
Bracket, adjustment: Includes screw and

NUL sececscssvecscnsccsssscesscscsscnnses
Bracket, plckup arm & gulde .eescscescss
Bracket, SPINAle ..eeececccesccssscnssss
Bumper, TUDDEr sesceccssaccscesoacasnsse
Bushing: .250 X «171 X 2187 cecsccccnsen
Bushing, shaft DICKUD ececcsccscccacscas
Bushing, SDBCET cceeseecicescscasscsanss
Cam Wheel & Spring Assembly c.eeececscese
Cap & Spindle ASSEMDLY seeecsscacncnsace
Cartridge, crystal: needle Included ....
Clamp, cable: 1/2" .ecceeececescsscancss
Clip, cartridge ret8iNEr seeeeccsssssscse
Clip, drive wheel Tret8iner ceeececcscsss
Clip, retalner: 7/8" blued eeeececensss
Contact, pin terminal s.eeeceesscocscess
Cushion, pickup arm: 3/8" x 1/2" sponge

TUDDEL cevesevencnccocenscasscassansess
Drive Arm Assembly: complete with bearing

and 1dler ERAL ceceececccscnscsnsssncas
Drive Pulley & ShAft cieseeecscenscacess
Eccentric & Tube ASSEMD]Y eeeecscesncoas
Gear Arm & Bushing ASSemDlY eecescccases
Gear, sSpIndle ceecececccssccacsscsansane
lead, plckuDp cONNECLINg ceceeesnsecscass
Loc kwasher: #8 external; cadmium pla-

T€d eeeevccsnseccccccacescccscnsnsscnsne
Lockwasher: 48 split; cadmium plated....
Lug, soldering: #8, 10Ng 8D sieeeecnase
Motor, phono: 105~120V, 60C; complete

with rubber tired 1dler pPulley seeesees
Needle, phono: 1ong=11f€ seeececesssncces
Nut: 8-32 x 11/32 heXx; cadmium plated...
Nut: 3/8-32 x 9/16 hex; cadmium plated..
Pad, cartridge (large): rubbDer ..eeesees
Pad, cartridge (small)
Pin, cartridge locating: TUDDEr ceeees e
Pin, pICKUD BI'M SUPPOTT sevevessos seceee
Plate & Clamp Assembly; palnted green

(RC-B0~A) seeevvscrcnncecacnssonaanscne

Plate & Clamp Assembly; palnted red
mahogany (RC-34 & RC~35) seevcscceecans
Post, plckup resting: green plastic
(RC~B0=A) sevesesasssoscecannssansenacs
Post, pickup resting: red mahogany plastlic
(=2 & RE=EE)) cooooo00000000000000000
Post, record & bUShINg seeevecescccssncs
Post, record support: painted green
(RC=-30-4)

Post, record support: painted red mahogany

(8= & RE=E8)) cooo0000000000000000000
P & ) 50000000000000000 00000000000
Receptacle, phono OULPUL cocecccscencces
Rivet: .08 x 8/64 brass; nlckel plated.
Rivet: .122 x 5/32 steel; burnished

Brass fInish ceeeeceeccccescccccssccncs
Rivet, shoulder: .130 X .230 sevsesscnss
Rod, plckKup 11fl ceceeeccecevecnnccccnes
Screw: $2 x 5/8 PKZ plalin hex head sheet

metal screw; cadmium plated seececcceecs
Setscrew: 6-32 x 3/16 Allen head; cad-

mium PlBLEd cesecccecsccccncceccnscscne

REF.
NO.

80

61

R

arm painted green (RC-30-A

89
70
71

74
75
76
77
78
79
8e
83

84
85
86
87
88

89

g1

92
93
94
95
96
97
98

99
100

101

102
108
104
106
106

107
108

109
110
111
112

113
114

MOTOROLA INC.

PART NO.
353376

387108
387342
357374
352291
358177
3520857
252878
35476110

1X470480
47B470269
474471471
41Aa71469
41A71635
414471085
414471681
41A14244
41A470592
464470257
1X470539
59C4 70590

59K4 82840

4421941
4A470846
494470239
487623

457587
451765

4K76609
4421491
1X481432
14481442
1X481447
45A74582
4587695

29R3004
587716

352689

41A76681
41A71678
46A71610
1X76787
24B481418
4K24125
357109

1X481431
354481870
2A484206
35488108

43A484295
458214

DESCRIPTION

Screw: ¢8 X 1/4 PKZ slotted hex he&d shee®

metal screw; cadmium Pl8ted seeesessess
Screw: 6-32 x 5/16 slab head setscrew;
cadmium plated (Ltrip C01l) eseeeseecsssns
Screw: 6-32 x 5/8 slotted binderhead
machine screw; cadmium plated .eeeeeee..
Screw: 8-32 X 5/18 slotted hex head
machine screw; cadmium plated
Screw: 8-32 X 5/16 slotted hex head
machine screw; antique copper finish...
Screw: #8 X 3/8 PKZ slotted hex head
sheet metal screw; cadmium plated .....
Screw: 8-32 x 1/2 slotted hex head
machine screw; cadmium plated eeeesees.
Screw: #8 x 5/8 plaln locking hex head
sheet metal screw; cadmium plated .eo..
Screw: 8-32 x 3/4 Phillips round head
machine screw; cadmium plated seeeeeeee

Selector Shaft & Plate ASSemDlY cececeee
Sliey BE coooo0oo0000006000066000000000

SNALL, DICKUD teeeesscsveasssccccaccncns
Spring, COMPreSSION sesescescscsccnnsesns
Spring, SEleClOr ceeseevecsccecocancnnes
Spring, selector Stud BUIde eeeeeeccnase
Spring, tension COIl eeeeeececscancnecan
Spring, tension coll: 1/8 X 23/32 .eesee
Spring, tension coll: 1/4" X 1" teveeens
Stud, ZEAr ATM eeesessscscsssscscsscense
Trip Arm & Selector Lever Assembly .....
Turntable, phono: incluies oilite bearing;
reen (RC=E0-A) cieeeseescosccnssceanan
Turntable, phono: Includes oilite bear-
inz; brown (RC-34 & RC—35).............
Tire, phono motor idler pulley e.eeeess.
WASHET, MCM .eeeienessessesasescnnscanes
Washer, cam Sh8IU ceevevssesssenascncnne
Wheel, spindle StOD & DPIN vteeececcacsean
Washer: 3/8 x 11/64 x .G33 thick; antique
COPPEr fINISh ceuceseeacnsencncscanncss
Washer: 7/16 x .171 x .033 thick; cadmium
DPlELEA cesnvesescccrcscacscscscnscsnses
Washer: 1/2 x .147 x 1/64 thick cadmium
Plated cevecerscnsevocsecasconeanansanne
Washer: 9/16 x .315 x . 010 thick; brass.
Washer: 9/18 x .315 x .020 thick; brass.
Bell Crank Lever ASSEmBLY veeeessseceees
Bracket & Bushing; coll mounting ..e....
Latch Arm & Bushing ASSembBly eececoesess
LINK, trID ceececcaccsesscanecosccscecese
Lockvasher: #5 internal; cadmium plated
(soldering lug)
Lug, soldering: #6, DenNt seeecescecconse
Rivet: .122 x 5/32 steel; antique copper
(501dering 1UZ) seesscasscascsccsnnasce
Screw: #4 x 5/16; PKZ Phillips binderhead;
ANCLIQUE CODDET eeescccssnceanccscncnccse
Spring, TatChel seeeeescececscsncscecnes
Spring, torsion
Stud, shoulder (12tCh 8IM) ceececccocees
Trip arm, SmMBll seeeeecesscccecccccncces
Trip COIl & COTE eveeveesccosconcscsnnsns
Washer, "Cr® (latch 8IM) eecesoecccccence
Setscrew: 6-32 x 5/16 slab head, cup
point machine SCTeW seeecsccccccessssss
Bell Crank Lever & Arm Assembly: Includes
94, 103 & 105 secescscsesescsascnssnssne
Mount, Shock TUDDED cecececcccaccaccces
Nut, shock mount tapered L€€ seeececsase
Screw: 10-32 x 1-3/8 Phillips flathead
machine screw; antique copper finish ..
Sleeve, shock mount: rolled seeeeeeesess
Washer: 7/8 x .208 X .087; cade Dl c.euse

©John F. Rider




RCD. CH. PHILCO PAGE 191
PHILCO CORP. MODEL M-8

DESCRIPTION OF
OPERATING CYCLE

Power for the motor is applied through the on-ofi
switch. The turntable is rim-driven by a rubber-tired
idler wheel mounted between the motor shaft and the
turntable rim.

The turntable hub is a combined shaft and gear
(figure 1). This small hub gear engages a large cam
gear (figure 2) when the retractable segment of the
cam gear is brought into position by the action of
the trip mechanism; the cam gear, in turn, operates
the changer mechanism.

The tone arm is operated by two link assemblies
attached to actuator levers (figure 3) which are in
contact with the cam surface ot the cam gear.

The record-shelf push-off mechanism is connected,
through a series of bars (figure 4), to a push-off
actuator; the mechanism is operated when a roller on
the cam gear comes in contact with the actuator.

. . . . RETRACTABLE
The trip mechanism is operated by a trip finger, SEGMENT

riding over a ratchet screw (figure 5), which starts AR
the change cycle when the needle is traveling in the

eccentric finish groove of the record. The trip mech- Figure 2—CAM GEAR, SHOWING RETRACTABLE SEGMENT
anism is locked in a disengaged position when the con-

trol button is in the manual position.

TURNTABLE

TP-4184

TP-4101 TP-4181

Figure 1—TURNTABLE AND HUB GEAR
il

_——RECORD-SHELF
ASSEMBLY

PUSH-OFF BAR

: i ASSEMBLY
ACTUATOR LINK
LEVERS ASSEMBLIES
figure 3—LINK ASSEMBLIES AND ACTUATOR Figure 4—RECORD-SHELF AND PUSH-OFF
LEVERS ASSEMBLIES

©John F. Rider
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ITODEL M-8

i e
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Figure 5—TRIP FINGER AND RATCHET SCREW

PHILCO RADIO-PHONOGRAPH

The following tests are given for quickly localizing
trouble in either the radio or phonograph section of
the radio-phonograph combination. Be sure to make
each test, in the order givem, before removing either
the radio chassis or the record changer from the
cabinet. If the trouble is found to be in the audio
amplifier, refer to the radio service manual for the
particular model under test. If the trouble is in some
part of the record changer, refer to this record-changer
manual.

Audio-Amplifier Test

The audio amplifier is common to both the radio
and the phonograph sections of the combinations
using the M-8 changer.

Tune in a station, and note the volume and tone
quality. If the performance is abnormal, refer to the
radio service manual for the particular model under
test, and correct the trouble.

Pickup Test

Play a familiar record on the phonograph, and
again note the volume and tone quality.

NOTE
It is advisable to carry a familiar record as

a part of the service test equipment.

If distortion is noted when playing the record, first
try a new needle. If the distortion continues, a faulty
crystal pickup is indicated.

RATCHET SCREW

PHILCO CORP.

I
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]
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~
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¥ =

) p—]

TRIP FINGER

TP-4135

TROUBLE-SHOOTING PROCEDURE

Changer-Mechanism Test

The following series of record-changer operating
tests is given for quickly locating any troubles that
may be encountered. Each test should be performed
with several records before making any adjustments.

Set the record shelf to the 10” position and place
the tone arm on the rest post (figure 6). Place a 10”
record over the spindle and onto the record shelf.

Push the control button to RE] (reject), and ob-
serve the record-dropping action. The record should
fall smoothly, the edge leaving the lips of the record
shelf after the center has started to fall.

TP-4103

Figure 6—CHANGER, RECORD SHELF IN 10”7
POSITION

©John F. Rider
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PHILCO CORP.

' TP-4105
Figure 7—CHANGER, RECORD SHELF IN 12~
POSITION

The tone arm should rise from the rest post, and
the needle should come down on the record, starting
about 14’ from the outer edge.

Play the record through and observe the tripping
action; the trip mechanism should operate within the
first two or three revolutions after the needle has en-
tered the eccentric finish groove.

Remove the record from the turntable and set the
record shelf to the 12”7 position (figure 7). Place a
12” record over the spindle and onto the record shelf.
Push the control button to RE]J., and observe the rec-
ord-dropping action. The record should leave the lips
of the record shelf after the center has started to fall.
Refer to = - — — - the record-shelf adjustment, if
needed. 1he tone arm should rise from the rest post,

CLEANING AND

The M-8 record changer, like any other mechanism,
requires lubrication after long periods of use. When-
ever a major part or assembly is to be replaced, the
changer should be cleaned and lubricated. Carbon
tetrachloride or other similar cleaning fluids may be
used to remove old gease, oil, and dirt. Apply lubri-
cants sparingly. All lubrication points are shown in
figures 8 and 9. It may be necessary to remove some
parts and assemblies in order to lubricate their bear-
ings—for example, the actuator and cam gear must
be removed to lubricate the actuator stud and the cam-
gear spindle.

PARTS NOT TO BE LUBRICATED

The following parts should not be lubricated at
any time: Trip receiver; trip finger; ratchet screw on
trip plate; selector.

PARTS TO BE GREASED

The following parts are to be lubricated with a
grease having the consistency of vaseline:

and the needle should come down on the record, start-
ing about 18" from the outer edge.

Play the record through and observe the tripping
action. Trip adjustments are given on page 10.

Observe whether the lower edge of the tone arm,
during a change cycle, clears the top of the hook on
the tone-arm rest post by a minimum of 18”. Take
the tone arm off the rest post, and place the pickup
over the changer base plate; the needle point should
clear the base plate by at least 14", and should be no
higher than the turntable top.

Turntable and Motor Test
NOTE

Before making this test, warm up the motor
by allowing it to run for at least ten minutes.

Set the control button to MAN. (manual), load
the turntable with ten 12" records, and place the tone
arm on the top record.

Place a stroboscope disc, such as Philco Part No.
45-2900, on the record, and illuminate the disc with
a lamp (preferably a neon bulb) operated on 60-
cycle a.c. The dots in the row calibrated for 78 r.p.m.
should appear to remain stationary, or drift wvery
slowly, but smoothly, backward or forward.

If the turntable speed is steady, but is appreciably
below 78 r.p.m., refer to the lubrication data on the
turntable upper bearing, motor bearings, and motor
idler plate, given under CLEANING AND LUBRICA-
TION,- - - —if the lubrication appears to be ade-
quate, the motor is probably defective.

Unsteady drift of the dots on the stroboscope disc
indicates uneven turntable speed, the cause of wows;
see UNEVEN TURNTABLE SPEED (WOWS),

LUBRICATION

Record-Shelf Assembly (point A of figure 9)
Four protruding dimples.

Bridge Assembly and Slider Control Bar (point B
of figure 8)

Three dimples and four upturned ears.

Cam Gear (point C of figure 8)

Cam-gear teeth, cam surfaces, and cam-gear
spindle.
Main Assembly (points D, figures 8, 9, and 13)

Trip-plate ear where contact is made with gear
segment.

Actuator stud.

All parts with ears sliding on changer base plate.

Index-lever surface which slides on base plate.

Push-off-actuator dimples which slide on base
plate.

Turntable shaft (upper bearing).

Tone-arm shaft.

®Jonn F. Rider

MODEL M-8
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B GREASE

o
(©) GREASE

TP-4107
Figure 8—BOTTOM VIEW OF CHANGER, SHOWING LUBRICATION POINTS
PARTS TO BE OILED Trip-Plate Bushings (point G of figure 8)

The following parts are to be lubricated with S.A.E.
20 oil:

! Cam-Gear Roller (point H of figure 8)
Tone Arm (point E of figure 9)

Tone-arm pivot pin where pin rides in elongated CAUTION

hole of tone arm—apply one drop with a pointed rod.

| Motor (points F, figures 8 and 9) Do not get any oil or grease on the motor
Motor idler’plat e drops in each shaft or the idler-wheel tire. Should this
dimple. occur, remove the oil or grease immediately
Motor bearings.

with carbon tetrachloride.

©John F, Rider
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PHILCO CORP. MODEL M-8,

©

OlL GF@ASE GR@ASE

Figure 9—TOP VIEW OF CHANGER, SHOWING LUBRICATION POINTS TP-4108

ADJUSTMENTS

10” Index Adjustment Tighten the clamp screw, leaving 4,”" vertical
or clearance, between the trip arm and the base

e

Set a 10” record on the turntable; push the control play,
button to RE]., and rotate the turntable 414 turns by plate.
hand. Tte tone arm should then be approximately 127 |ndex Adjustment

V2" above the record. Make the 10” index adjustment first. The 12 in-

Loosen the clamp screw on the trip arm (figure 10). dexing will ordinarily be satisfactory after the 10”
Hold the tone arm (steady) 14” in from the edge of adjustment is made; if not, bend the selector, 56-
the record, and set the trip arm so that the trip-arm 4618FA3, slightly to the right or left as required for
stop is in contact with the selector hinge. See fig- proper indexing of the needle on the record, as shown
ure 10. in figure 11.

| i e e S e e

—— e

©John F. Rider
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HMODEL M-8 PHILCO CORP.

76-2978
BRIDGE ASSEMBLY

56-4617FA3
SELECTOR HINGE

56-4614
—TRIP~-ARM STOP

76-3065
L-TRIP ARM

___ TRIP-ARM
56-4778FA38 ; TN CLAMP SCREW
CONTROL-BUTTON 10-32 X1
SPRING

Figure 10—10” INDEXING ADJUSTMENT P4l
Figure 11—12” INDEXING AND TRIP-RECEIVER ADJUSTMENTS TP-4104

56-4618FA3
SELECTOR

56-4614
TRIP-ARM STOP

56-4615
TRIP RECEIVER

TRIP-RECEIVER
HOLDING SCREWS.
4-40 X 5/16

76-3065
TRIP ARM

©John F. Rider
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MODEL M-8

PHILCO CORP.
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Figure 12—TONE-ARM HE
Tone-Arm Height and Lift Adjustments

With the changer out of cycle (change cycle com-
pleted; tone arm lowered), and the tone arm off the
rest post, the needle point should clear the changer
base plate by at least %", and should not be higher
than the turntable top. See figure 12. To adjust the
height, shape the fop ear of the tone-arm swivel,
shown in figure 12 (bending the ear downward
raises the tone arm}).

To adjust the lift, take the tone arm off the rest post,
push the control button to RE]., and rotate the turn-
table (approximately 1V2 turns) by hand until the
tone arm comes against the rest post. See figure 13;
the lower edge of the tone arm should clear the top
of the protruding hook on the rest post by not less
than 14", and not more than 14”. Adjust by shaping
the lower ear of the tone-arm swivel (bending the
ear downward raises the tone arm).

LIFT PIN

ADJUST

LOWER EAR

UST

TP-4000

IGHT ADJUSTMENT
Tone-Arm Vertical and Horizontal Timing

Adjustments NOTE

Before making these adjustments, make the
tone-arm height and lift adjustments given
above.

For the vertical adjustment, start with the changer
out of cycle, push the control button to RE]., and
rotate the turntable, by hand, three-quarters of a
revolution; this setting can be obtained more accu-
rately by making a mark on the turntable to coincide
with some starting point. At the three-quarter-revolu-
tion point, the leading edge of the cam surface is ap-
proximately 14” from the end of the lift actuator
lever; this is the lower actuator lever, shown in fig-
ure 14. Adjust the wire loop of the short link (link,
cord, and spring assembly), attached to the tone-arm
life pin, by squeezing or opening the loop until the
tone-arm lift pin makes contact with the lower ear
of the tone-arm swivel (figure 13).

Figure 13—TONE-ARM LIFT ADJUSTMENT

TP-4102

CLEARANCE
ABOVE HOOK
1/4(MAX)

©John F. Rider
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MODEL M-8

56-4607FA3
SHORT LINK ASSEMBLY
(ADJUST LOOP)

4 —\ .ﬁ>
() C}t’ﬁ“‘*f««\\«_“:\
\I(\

Figure 14—TONE-ARM VERTICAL TIMING ADJUSTMENT

For the horizontal adjustment, rotate the turntable
another three-quarter revolution from the point at
which the vertical adjustment was made. At this
point, the leading edge of the cam surface is approxi-
mately 14” from the end of the horizontal-return
actuator lever; this is the upper actuator lever, shown
in figure 15. Adjust the wire loop of the long link
and spring assembly, attached to the trip arm, by
squeezing or opening the loop until the tone arm
makes contact with the rubber bumper on the tone-
arm rest post.

Trip-Finger and Trip-Receiver Adjustments

For the trip-finger adjustment, move the tone arm
toward the spindle. Adjust the screw on the trip-
receiver plate (figure 16) so that the trip finger,
when riding over the ratchet screw on the trip plate,
assumes an angle of 25° to 30° with respect to the
screw. Do not bend the trip finger to obtain the cor-
rect angle.

PHILCO CORP.

LIFT ACTUATOR LEVER
CPART OF 76-2987)
1/4"FROM LEADING EDGE

OF CAM GEAR

TP-4116

For the trip-receiver adjustment, place the tone arm
on a record with the needle resting in the eccentric
finish groove. The vertical center line of the trip
finger should coincide with the center line of the
ratchet screw. To adjust the centering of the trip
finger over the ratchet screw, loosen screw B slightly,
and screw A completely (see figure 11). Rotate the
trip receiver about screw B, as a center, to obtain the
correct adjustment (see figure 16). Tighten the
screws.

Approximately 18" of the trip-arm stop should en-
gage the selector (see figure 11). To adjust the en-
gagement of the trip-arm stop, loosen screw A slightly,
and screw B completely (see figure 11). Rotate the
trip receiver about screw A, as a center, to obtain the
correct adjustment. Tighten the screws.

The above adjustments will affect each other
slightly; therefore, it may be necessary to repeat each
adjustment until both are correct.

After making the above adjustments, it will be
necessary to correct the index adjustments.

| &

©John F. Rider
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e —

Record-Shelf Adjustment

Place the shelf in the 10” position, and the changer
out of cycle.
45-1470 (also used for M-4), over the spindle and

onto the record shelf, as shown in figure 17. Loosen

Place the Philco record-shelf gauge,

the two hex-head screws which hold the record-shelf
assembly to the changer base plate (figure 13). Move
the record-shelf assembly away from the record spin-
dle until the large curved part of the gauge drops
even with the record-shelf lips, as shown in figure
17. Now push the record shelf and gauge lightly
against the spindle, taking out all play toward the

spindle; keep the lips of the record shelf in even

=

PHILCO CORP

56-4606FA3
LONG LINK ASSEMBLY
CADJUST LOOP)

Figure 15—TONE-ARM HORIZONTAL TIMING ADJUSTMENT

il e LS § b:mmu

'\.N

=

HORIZONTAL .
ACTUATOR LEVER
C(PART OF 76-2987)
174" FROM LEADING EDGE
Of CAM-GEAR .

TP-4129

contact with the edge of the gauge. Tighten the two

hex-head screws.

Push-Off Adjustment

Push the control button to RE]., and rotate the
turntable 215 revolutions, by hand; at this point, the
push-off actuator is in its most forward position, in
contact with the roller on the cam gear (see figure
19). Loosen the push-off-bar locking screw, shown
in figure 18. Squeeze the push-off-bar ears toward
each other to the point where the slider blade on the
record shelf extends Y4,” beyond the lips of the

shelf. Tighten the hex-head locking screw.

©John F. Rider
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ADJUSTMENT
! SCREW
56-4612 4-40 X 7718
TRIP FINGER
786-2991 78-2990 56-4615
BALL-BEARING TRIP PLATE TRIP RECEIVER
ASSEMBLY
Figure 16—TRIP-FINGER ADJUSTMENT TE=IER

Figure 17—SPECIAL CAUGE, SHOWN IN COR- Uneven Turntable Speed (Wows)

RECT POSITION ON RECORD SHELF
AND SPINDLE

Uneven turntable speed (wows) may be caused
by the following:

Dirt under and around the turntable or idler-
wheel assembly. Remove the turntable and clean out
the dire. Be careful to lift the turntable straight up.
When replacing the turntable, be sure the idler is
behind the turntable rim before the turntable is fully
lowered (the spindle may be used to hold the idler
back).

Flat or worn spots, or grease, on the rubber tire
of the idler wheel.

Defective turntable shaft or bearing assembly.

Replace the defective parts as directed under RE-
PLACEMENT OF PARTS AND ASSEMBLIES.

Lack of lubrication on idler-wheel assembly. Fol-
low the directions under CLEANING AND LUBRI-
CATION

TP-24121

©John F. Rider
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> PUSK-OFF
56-4774FA3 BAR LOCKING SCREW
REAR PUSH-OFF BAR 6-32> /94

54'447 9

RECORDYSHELF CONTROL iy
ASSEMBLY BUTTON. = . 2
HOLDING SCRENS | -~ 56-4778FA3
8-32 X 3/8 QONTROL BUTION SPRING

TP-4117

Figure 18—PUSH-OFF-LEVER ADJUSTMENT

Figure 19—PUSH-OFF ACTUATOR AGAINST CAM ROLLER

TP-4134

......

76-2989
CAM=-GEAR ‘ 5€-4588FA3
ASSEMBLY PUSH-OFF ACTUATOR

©John F. Rider
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PHILCO CORP.

REPLACEMENT OF PARTS AND ASSEMBLIES

The following procedures are recommended for
correct replacement of parts and assemblies. The part
should be replaced by reversing the order of removal,
and adjusted according to the directions given in the
ADJUSTMENTS section of this manual.

When any part is to be removed, the control button
should be in the AUT. (automatic) position, and the
changer should be out of cycle.

1. Needle

There are two types of needle chucks, depending
upon the type of pickup cartridge in the tone arm.
One type of chuck has a setscrew, for vertical needle
insertion; the other has a knurled nut, for horizontal
needle insertion.

To remove needle from tone arm, loosen setscrew
or knurled nut in front of crystal cartridge, and pull
needle out.

2. Crystal-Pickup Cartridge

At the present time, the pickup cartridge may be
either of two types, one identified by vertical needle
insertion, and the other by horizontal needle inser-
tion. The cartridge type may be identified by the
part number stamped on the bottom of the cartridge.
Since the loading circuit in the radio differs for each
type of pickup, the two cartridges are not interchange-
able.

a. Bring tone arm toward center of turntable.

Figure 20—TONE ARM (35-2663),

35-2664FC55
TONE ARM SHELL

76-2983
SHAFT 8 SWIVEL
ASSEMBLY

76-2982
PULL-CORD
ASSEMBLY

CABLE ASSEMBLY

b. Remove the two screws, nuts, lock washers, and
spacers which hold cartridge to tone arm.

c¢. Drop cartridge below tone arm sufficiently to
allow removal of the two clips from cartridge, as
shown in figure 20. If pickup leads are shielded, un-
solder shield.
NOTE

When mounting cartridge, be sure to insert
long spacer in side toward spindle. For
cartridge 35-2643, use mounting spacers
56-4601 and 56-4601-1; for cartridge 35-
2671-1, use mounting spacers 56-4601-2 and
56-4601-3.

3. Motor

a. Push control button to MAN. position.

b. Remove spindle. Remove turntable by pulling
straight out.

¢. Remove switch cover, and unsolder motor lead
from switch contact.

d. Loosen screw of clamp which holds wire
against base plate, and pull wire through clamp.

e. Unsolder second motor lead from power plug
or disconnect at splice from chassis power lead,
whichever is used.

f. Remove ground lead from lug on motor.

g. Remove the three screws, washers, and bush-
ings from motor frame (figure 21), and lifc motor
out.

CRYSTAL CARTRIDGE (35-2643) REMOVED

TP-4130

PICKUP MTG,
SCREWS
3-48X5/8

56-4601-1
Lo NG SPACER

s

SHORT SPAC ER

41-3723-1

CRYSTAL PICKUP
CARTRIDGE

LOCKWASHERS

HEX NUTS—O
5548~ — 0

©John F.
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SWITCH MTG.

SCREWS

4-40%X1/4
LOCKWASHERS{/

42-1750-3
SWITCH

56-1880
SWITCH COVER

Figure 21—MOTOR, SWITCH, AND MOUNTING HARDWARE

4, Tone-Arm Assembly

a. Unsolder tone-arm lead wires from terminal
panel on underside of changer base plate.

b. Remove pull cord from spring and short link,
56-4607FA3.

c. Loosen clamp screw which holds trip arm to
tone-arm shaft, 76-2983 (figure 22). Lift out tone
arm and shaft.

5. Bridge Assembly

a. Remove the two hex-head screws from bridge
plate.

b. Remove link rod, 56-4589FA3, from slider con-
trol bar. Complete assembly of bridge is shown in
figure 23.

6. Trip Plate

a. Remove bridge assembly, 76-2978, as directed
in paragraph 5,

b. . Slide trip plate, 76-2990, off cam-gear spindle.

MOTOR MTG. SCREWS—.

/ 8-32X 5/8
r
/

WASHERS’ a
56-4926
}MOTOR MTG
SPACERS
54-4491
MOTOR MTG:
GROMMETS \_o

76-2374
IDLER WHEEL

35-1332
MOTOR

~

TP-4133

7. Cam-Cear Assembly

a. Remove bridge assembly and trip plate, as
directed in paragraphs 5 and 6.

b. Remove ball-bearing assembly, 76-2991 (figure
16), by pulling it off.

c. Remove large hairpin, 1W42706FAl, from cam-
gear spindle, and slide washer off.

d. Slide cam gear off spindle.
cam-gear assembly.

Figure 24 shows

8. Tone-Arm Actuator Levers

a. Remove large hairpin, IW42706FA1, from ac-
tuator stud.

b. Slide lower actuator lever from stud, and re-

move short link, 56-4607FA3.

c. Remove upper actuator lever from stud, and
disengage long link, 56-4606FA3. Figure 24 shows
actuator-lever assembly.

9. Push-Off Actuator

a. Remove two motor-mounting screws, and loosen
the third one; swing motor to one side.

b. Remove tone-arm actuator levers, 76-2987, as
directed in paragraph 8.

| —

©John F. Rider
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?_MTc.scnc'w
6-32X1/4

56-4604FE15 o> -LUG
\O—SPRING

TONE-ARM 56 4603 FA38
PIVOT PIN E-ARM

76-298 BIAS 3PRING
SHAFT A SPRING
SWIVEL 76-2982

PULL-CORD

_ASSEMBLY

56 4631
TONE ARM i
LIFT PIN BRIDGE_ | SLIDER
PLATE CONTROL BAR

-LOCKWASHER

MTG. SCREW
6-32X1/4

76-2990
TRIP PLATE

CLAMP SCREW
10-32 X 1

It ARG U T Figure 23—BRIDGE ASSEMBLY  TP-4180

s d. Slide push-off actuator, 56-4588FA3, over, to
TRIP ARM align upturned ears with cutout in base plate. Slide
actuator off stud.
NOTE
After removing the push-off actuator and
TP-4132 push-off-bar assembly, the slider blade on the
Figure 22—TONE ARM AND TRIP ARM, record shelf may slide out of the assembly.
REMOVED When reassembling, this blade should be in-
serted in the record-shelf assembly with the
c. Press push-off rod, 56-4595FA3, and push-off elongated hole toward the 12” position of
hanger bar, 56-4596FA3, together, and pull down- the record shelf. The push-off assembly is
ward, releasing the entire assembly. shown in figure 25.

Figure 24—CAM GEAR, PUSH-OFF ACTUATOR AND TONE-ARM ACTUATOR LEVERS 1p.4)52

56-4588FA3
PUSH-OFF
ACTUATOR

76-2989
CAM-GEAR
ASSEMBLY
76-2987
TONE-ARM
ACTUATOR LEVERS
1ws52627
CAM-GEAR:
WASHER

1W42708 FA1——§ 1W42706 FA1
HAIRPIN HAIRPIN——Q

©John F. Rider
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56-4597FA3
PUSH-OFF BAR

56-4595FA3
PUSH-OFF ROD

56-4596FA3
PUSH-OFF HANGER

56-4599FA3
SAFETY SLIDER

56-4600FA38
RETURN SPRING

56-4774FA3
REAR PUSH-OFF BAR

‘ﬁ LOCKWASHER

g SCREW
6-32 X t/4

Woear
TP-4178 76-2584
PUSH-OFF COVER
), ASSEMBLY
54-4460
BUMPER
56-4594 FA37
PUSH-OFF
~ SLIDE PLATE
56-4593 56-4629
FULCRUM PUSH-OFF
PLATE SADDLE
54-4479 [70) .
CONTROL e 56-4630FA38
BUTTON = SHELF SPRING
KL

»_ 56-4627 FA3
RETAINER SPRING
'55-4628FA38
SPRING RING
RECORD-SHELF

HOLDING SCREWS
&-32 X378

56-4597FA3
PUSH-OFF BAR

56-4595FA3

_PUSH-OFF ROD
56-4599FA3

» SAFETY SLIDER

'}_56-4595FA3

PUSH-OFF
HANGER

*'  56-4600FA38
FETURN SPRING

56-4774FA3
REAR PUSH-OFF BAR

4

Figure 25—PUSH-OFF ASSEMBLY  TP-4183
Figure 26—RECORD-SHELF AND PUSH-OFF

ASSEMBLIES. REMOVED
10. Record-Shelf Assembly

a. Remove push-off actuator assembly as directed
in paragraph 9.

b. Remove the two hex-head screws which hold
record-shelf assembly to base plate (figure 18).

c. Align ears on record-shelf assembly with cut-
out on basz plate. Lift out record-shelf assembly.
Record-shelf assembly is shown in figure 26.

Figure 27—TRIP-ARM AND TRIP-RECEIVER

ASSEMBLIES TP.4227
[} CLAMP SCREW NUT
e 10~ 32
76-3065

TRIP ARM

g\M’I’G. NUTS
4~-40
. 58-4613FA38

sz SPRING

56-4615
CLAMP SCREW  TRIP RECEIVER
10-32 X1 .

56-4614
TRIP-ARM STOP

2
WASHERS@

4

MTG. SCREWS &ADJUST!NG SCREW

4-40 X 5/16 % 4-40 X 7718

©John F. Rider
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56-4616FE1S5
FEELER

1W57117
TUBULAR CLIP

56-4670 FA38
FEELER SPRING

2W53954
WASHER

1W36521
ESCUTCHEON PIN

56-4618 . 56-4617FA3
SELECTOR SELECTOR HINGE
Figure 28-SELECTOR AND SELECTOR-HINGE ASSEMBLY TP-4123
11.  Control-Button Assembly 12. Trip-Arm Assembly
a. Remove flat spring, 56-4778FA38, by sliding a. Loosen clamp screw on trip arm, 76-3065 (fig-
| it laterally through underside of button (figures 10 ure 27). .
and 18). b. Raise tone arm and shaft sufficiently to clear
trip arm. Remove trip arm.
b. Remove the two hex-head screws and drop NOTE

bridge assembly, 76-2978 (shown in figure 10). When assembling, maintain 14,” vertical

c. Disengage control link, 56-4589FA3, from un- play (clearance between trip arm and base
derside of control button. Lift out control button. plate) in tone-arm shaft.
Figure 29—BOTTOM VIEW OF CHANGER, WITH PARTS IDENTIFICATION TP-4107
56-4607FA3 76-2989 56-4606FA3
SHORT LINK\ CAM-GEAR ASSEMBLY LONG LINK

76-2978 g e 76-2990
BRIDGE ASSEMBLY g , TRIP PLATE

35-1332
MOTOR

56-4617FA3
SELECTOR HINGE

56-4588FA3
PUSH-OFF
ACTUATOR 56-4618FA3
SELECTOR
56-4774FA3 4
REAR PUSH-OFF &
BAR | 56-4614
TRIP-ARM STOP
56-4589FA3

CONTROL LINK
56-4615.

56 -4599FA TRIP RECEIVER
SAFETY SLIDER
56-4585FA3
56-4600FA38 INDEX LEVER
RETURN SPRING
76-3065
TRIP ARM
56-4596FA3 )
PUSH-OFF -56-4608FA38
HANGER LINK SPRING
_ ) 76-2982
CONTROLL TONE “ARM
BUTTON PULL-CORD
SPRING ‘ ASSEMBLY
1WA42706FA1 " 56-4608FA 38
54-4479 HAIRPIN LINK SPRING
CONTROL BUTTON 76-2987 12W45655
TONE-ARM 30-4519 TERMINAL STRIP
L ACTUATOR LEVERS CONDENSER 1

©John F. Rider
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13.

14.

plate.

Trip-Receiver Assembly

trip arm (figure 27).

Remove trip receiver.

Selector Assembly

NOTE

PHILCO CORP.

move feeler spring from attachment point on motor

I
|
|
|
|
|
|
:
Remove cam gear as directed in paragraph 7. Re- !
board. Tilt selector assembly, and remove from base :
|
|
|
|
|
|

T™"OFF - ON SWITCH

Remove the three screws, washers, and nuts from

O

MODEL M-8||

When assembling selector assembly, be sure
to maintain .005” clearance between selector
hinge, 56-4617FA3, and washer, 2W53954.
For correct assembly refer to figures 28 and

| SN

15V AC

MOTOR

W

CRYSTAL

PICKUP
TP 4073

11. Figure 30—CHANGER WIRING DIAGRAM
i SERVICE SERVICE SERVICE
PART NO. DESCRIPTION PART NO. DESCRIPTION PART NO. DESCRIPTION
35-1332 Motor 56-4593 Plate, fulcrum 56-4630FA38 Spring, shelf
35-2643 Crystal - pickup cart.ridge 56-4594FA37 Plate, push-off slide 56-4631 Tone-arm lift pin
‘ fi‘(;f")"“‘ needle inser- Isc 4505FA3  Rod, push-off 56.4670FA38 Spring, feeler
[
{135-2663 Tone-arm assembly (for 56-4596FA3 Hanger, push-off 56-4774FA3 Push-off bar, rear
cartridge 35-2643) 56-4597FA3 Bar, push-off 56-4778FA38 Spring, control-button
35-2663-2 Tone-arm assembly (for |56-4599FA3 Slider, safety 56-4926 Spacer, motor mtg.
cartridge 35-2671-1) 56-4600FA38 Spring, return | 7617941 Plug (M8 console) ,
35-2669 N‘:i?dlee (3f;>_;6§3c)kup car- 156-4601 Spacer, 742" (for cartridge] 76-2172 Cable, motor assembly
35.2670 N edlg ‘ ick 35-2643) | 76-2374 Idler wheel (for motor
: S eidee <3;’_'2617"1°_1‘)‘P €ar- 156.4601-1  Spacer, %2” (for cartridgel 35-1332) 4
35-2671-1 Crystagl pickup cartridge 35-2643) 452978 Bridge assembly
(horizontal needle in- 56-4601-2 Spacer, 33" (for cartridge| 76.2982 Pull-cord assembly, tone
sertion ) 35-2671-1) arm
35-2672 Tone-arm shell 56-4601-3 Spgl;ezré;/lwi' (for cartridgel 76.2983 Shaft-and-swivel assembly
35-3066 Turntable assembly - D . 76-2984 Push-off cover assembly
. 56-4603FA38 Spring, tone-arm bias }
I41-3704 Cable assembly, shielded, i } 76-2987 Levers, tone-arm actuator
tone arm (M-8 con. |56-4G04FE15 Pin, tone-arm pivot 76.2988 Base-plate assembl
sole) 56-4606FA3 Link, long g L4 |
. 76-2989 Cam-gear assembly
42-1750-3 Switch 56-4607FA3 Link, short .
44460 B 6-460 R link 76-2990 Trip plate
g S ptalatl ks Sl.armg, ":l 76-2991 Ball-bearing assembly
54-4479 Button, control 56-4612 Fmger, trip 76-3065 Trip arm
dgldal Grommet, motor meg.  56-4613FA38 Spring, stop 76-3556 Idler wheel (for motor
56-1880 Cover, switch 56-4614 Stop, trip-arm 35-1339)
56-2027 Plug 56-4615 Trip receiver | 76-3557 Idler wheel (for motor
56-2071-2 C 1 56-461GFE15 Feeler 35-1341)
i ol;rler, plug, motor-assem- ‘ R 1W36521 Escutcheon pin
y cable (M-8 console) |56-4617FA3 Hinge, selector o
6-4585FA3 L ind 1W42706FA1 Hairpin
pea Ll eYer, index 56-4618FA3 Sele.ctor . 1W52627 Cam-gear washer
56-4587FA8 Spindle 56-4627FA3 Spring, retainer 1W57117 Clip, tubular
56-4588FA3 Actuator, push-off 56-4628FA38 Spring ring 2W53954 Washer, selector
56-4589FA3 Link, control 56-4629 Saddle, push-off 12W45655 Terminal strip

©John F.
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B,

TP-4101A

ACTUATOR
%@ LEVERS

RETRACTABLE
SEGMENT

//

TURNTABLE

PHILCO CORP

LINK
ASSEMBLIES

HUB GEAR

TP-4184

TP-4182

Figure 2—CAM GEAR, SHOWING RETRACTABLE SEGMENT

Figure 3—LINK ASSEMBLIES AND ACTUATOR

LEVERS

PUSH-OFF BAR

ASSEMBLIES

)

TP6340

TP-4181

-RECORD-SHELF
ASSEMBLY

ASSEMBLY

L T

’3"&& B

Figure 4—RECORD-SHELF AND PUSH-OFF

© John F, Rider
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Power for the motor is applied through the on-off
switch. The turntable is rim-driven by a rubber-tired
idler wheel mounted between the motor shaft and the
turntable rim.

The turntable hub is a combined shaft and gear
(figure 1). This small hub gear engages a large cam
gear (figure 2) when the retractable segment of the
cam gear is brought into position by the action of
the trip mechanism; the cam gear, in turn, operates
the changer mechanism.

The tone arm is operated by two link assemblies

PHILCO RADIO-PHONOGRAPH

The following tests are given for quickly localizing
trouble in either the radio or phonograph section of
the radio-phonograph combination. Be sure to make
each test, in the order given, before removing either
the radio chassis or the record changer from the
cabinet. If the trouble is found to be in the audio
amplifier, refer to the radio service manual for the
particular model under test. If the trouble is in some
part of the record changer, refer to this record-changer
manual.

Audio-Amplifier Test

The audio amplifier is common to both the radio
and the phonograph. sections of the combinations
using the M-9 changer.

Tune in a stat‘on. and note the volume and tone
quality. If the performance is abnormal, refer to the
radio service manual for the particular model under
test, and correct the trouble.

Pickup Test

Play a familiar record on the phonograph, and
again note the volume and tone quality.

r!

.i' A

=

LEERERTTNN L

g

w_

PHILCO CORP.

DESCRIPTION OF OPERATING CYCLE

RATCHET SCREW

MODEL 1M-9

attached to actuator levers (figure 3) which are in
contact with the cam surface of the cam gear.

The record-shelf push-off mechanism is connected,
through a series of bars (figure 4), to a push-off
actuator; the mechanism is operated when a roller on
the cam gear comes in contact with the actuator.

The trip mechanism is operated by a trip finger,
riding over a ratchet screw (figure 5), which starts
the change cycle when the needle is traveling in the
eccentric finish groove of the record. The trip mech-
anism is locked in a disengaged position when the con-
trol button is in the manual position.

TROUBLE-SHOOTING PROCEDURE
NOTE

It is advisable to carry a familiar record as
a part of the service test equipment.

If distortion is noted when playing the record, first
try a new needle. If the distortion continues, a faulty
crystal pickup is indicated.

Changer-Mechanism Test

The following series of record-changer operating
tests is given for quickly locating any troubles thar
may be encountered. Each test should be performed
with several records before making any adjustments.

Set the record shelf to the 10" position and place
the tone arm on the rest post. Place a 10" record
over the spindle and onto the record shelf.

Push the control button to RE]J. (reject), and ob-
scrve the record-dropping action. The record should
fall smoothly, the edge leaving the lips of the record
shelf after the center has started to fall..

TRIP FINGER

-

Figure 5—TRI!P FINGER AND RATCHET SCREW

TP-4135-1

9

|

© John F. Rider
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The tone arm should rise from the rest post, and
the needle should come down on the record, starting
about 13” from the outer edge.

Play the record through and observe the tripping
action; the trip mechanism should operate within the
first two or three revolutions after the needle has en-
tered the eccentric finish groove.

Remove the record from the turntable and turn the

record shelf to the 127 position. Place a 12" record
"over the spindle and onto the record shelf. Push
{the control button to RE]., and observe the record-
dropping action: The record should leave the lips of
the record shelf after the center has started to fall.
Refer to page 11 for the record-shelf adjustment, if
Ineeded. The tone arm should rise from the rest post,
|and the needle should come down on the record, start-
ing about 18" from the outer edge.

- Play the record through and observe the tripping
action. 7

Observe whether the lower edge of the tone arm,
during a change cycle, clears the top of the hook on
the tone-arm rest post by a minimum of 14”. Take
‘the tone arm off the rest post, and place the pickup
over the changer base plate; the needle point should
clear the base plate by at least }14”, and should be no

The M-9 record changer, like any other mechanism,
requires lubrication after long periods of use. When-
ever a major part or assembly is to be replaced, the
changer should be cleaned and lubricated. Carbon
tetrachloride or other similar cleaning fluids may be
used to remove old grease, oil, and dirt. Apply lubri-
cants sparingly. All lubrication points age shown in
figures 6 and 7. It may be necessary to remove some
parts and assemblies in order to lubricate their bear-
ings—for example, the actuator and cam gear must
‘be removed to lubricate the actuator stud and the cam-
gear spindie.

PARTS NOT TO BE LUBRICATED

The following parts should not be lubricated at
any time: Trip receiver; trip finger; ratchet screw on
trip plate; selector.

PARTS TO BE GREASED

The following parts are to be lubricated with a
grease having the consistency of vaseline:

CLEANING AND

PHILCO CORP.

higher than the turntable top.

Turntable and Motor Test

NOTE

Before making this test, warm up the motor
by allowing it to run for at least ten minutes.

Set the control button to MAN. (manual), load
the turntable with ten 12’ records, and place the tone
arm on the top reeord.

Place a stroboscope disc, such as Philco Part No.
45-2900, on the record, and illuminate the disc with
a lamp (preferably a neon bulb) operated on 60-
cycle a.c. The dots in the row calibrated for 78 r.p.m.
should appear to remain stationary, or drift very
slowly, but smoothly, backward or forward.

If the turntable speed is steady, but is appreciably
below 78 r.p.m., refer to the lubrication data on the
turntable upper bearing, motor bearings, and motor
idler plate, given under CLEANING AND LUBRICA-
TION, — — — — if the lubrication appears to be ade-
quate, the motor is probably defective.

Unsteady drift of the dots on the stroboscope disc:
indicates uneven turntable speed, the cause of wows;
see UNEVEN TURNTABLE SPEED (WOWS).

LUBRICATION

Record-Shelf Assembly (point A of figure 7)

Four protruding dimples.

Bridge Assembly and Slider Control Bar (point B
of figure 6)

Three dimples and four upturned ears.

Cam Gear (point C of figure 6)

Cam-gear teeth, cam surfaces, and cam-gear
spindle.

Main Assembly (pgdints D, figures 6, 7, and 11)
Trip-plate ear where contact is made with gear
segment.
Actuator stud.
All parts with ears sliding on changer base plate.
Index-lever surface which slides on base plate.
Push-off-actuator dimples which siide on base
plate.
Turntable shaft (upper bearing).
Tone-arm shaft.

© John F. Rider
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® ©

oliL GREASE OIL

GREASE (D)

oiL B

GREASE (©)
{
GREASE (D)
GREASE|
| ®
L;i ' ' TP 6539
i L

Figure 6—BOTTOM VIEW OF CHANGER, SHOWING LUBRICATION POINTS

PARTS TO BE OILED Trip-Plate Bushings (point G of figure 6)
The following parts are to be lubricated with S.A.E.
20 oil: Cam-Gear Roller (point H of figure 6)
Tone Arm (point E of figure 7)
Tone-arm pivot pin where pin rides in elongated CAUTION

hole of tone arm—apply one drop with a pointed rod.
Motor (points F, figures 6 and 7) Do not get any oil or grease on the motor

Motor idler plate—one or two drops in each shaft or the idler-wheel tire. Should this
dimple. occur, remove the oil or grease immediately

Motor bearings. with carbon tetrachloride.

© John F. Rider
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FMODEL M-9

©

GREASE

PHILCO CORP.

o (®

e PRIPESERPIR S

10” Index Adjustment

Set a 10” record on the turntable; push the control
button to RE]J., and rotate the turntable 41 turns by
hand. The tone arm should then be approximately
15” above the record.
 Loosen the clamp screw on the trip arm (figure 8).
Hold the tone arm (steady) 14” in from the edge of
the record, and set the trip arm so that the trip-arm
stop is in contact with the selector hinge. See fig-
ure 8.

Figure 7—TOP VIEW OF CHANGER, SHOWING LUBRICATION POINTS

ADJUSTMENTS

GREASE

TP8S3T

Tighten the clamp screw, leaving 145" vertical
play, or clearance, between the trip arm and the base
plate.

12” Index Adjustment

Make the 10” index adjustment first. The 12”7 in-
dexing will ordinarily be satisfactory after the 10”
adjustment is made; if not, bend the selector, 56-
4618FA3, slightly to the right or left as required for
proper indexing of the needle on the record, as shown
in figure 9. )

— e ﬂ ]

© John F. Rider
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PHILCO CORP. MODEL M-9|}

i 76-2978
1 BRIDGE ASSEMBLY

56-4617
SELECTOR HINGE

586-4614
TRIP-ARM STOP

76-4204 )

TRIP ARM
i g 1 TRIP-ARM
’ s : = . e CLAMP SCREW
L ' ' i 10-32 X1
=3 2 .:-ﬂ‘ i i~
\
56-4778
CONTROL-BUTTON {
Sl ‘Fi , EX TN TPE534
xe Figure §—10” INDEXING ADJUSTMENT !

56-4618FA3
SELECTOR

‘TRIP-ARM STOP
56-4614

56-4615
TRIP RECEIVER °

TRIP-RECEIVER
HOLDING SCREWS

4-40 X 5/16
76-4204 i
TRIP ARM
] . - '. i i \&‘- " &
Figure 9—12” INDEXING AND TRIP-RECEIVER ADJLSTMENTS TP-4104-1

© John F. Rider
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Tone-Arm Height and Lift Adjustments

With the changer out of cvcle (change cvcle com-
pleted; tone arm lowered), and the tone arm off the
rest post, the needle point should clear the changer
base plate by at-least 1, ,”, and should not be higher
than the turntable top. See figure 10. To adjust the
height, shape the rop ear of the tone-arm swivel.
shown in figure 10 (bending the ear downward
raises the tone arm).

To adjust the lift, take the tone arm off the rest post,
| push the control button to RE]., and rotate the turn-
table (approximately 112 turns) by hand until the
i tone arm comes against the rest post. See figure 11;
Ithé lower edge of the tone arm should clear the top
|of the protruding hook on the rest post by not less
ithan 157, and not more than 14”. Adjust by shaping
the lower ear of the tone-arm swivel (bending the
ear downward raises_the tone arm).

LIFT PIN

» Figure TO—TONE-ARM H.EICHT ADJUSTMENT

 ADJUST
LOWER EAR

I—TONE-ARM LIFT ADJUST

P’IODEL M-9 PHILCO CORP.
« _ ADJUST ;
S1 TOP EAR
;
L = 3
! =
E- 9
| E 8 !
L = A
[ =3
=
=
|
| CLEARANCE k.
, 1/16"(MIN) S

TP-4000
Tone-Arm Vertical and Horizontal Timing

Adjustments NOTE

Before making these adjustments, make the
tone-arm height and lift adjustments given
above,

For the vertical adjustment, start with the changer
out of cycle, push the control button to RE]., and
rotate the rturntable, by hand, three-quarters of a|
revolution; this setting can be obtained more accu-
rately by making a mark on the turntable to coincide
with some starting point. At the three-quarter-revolu-
tion point, the leading edge of the cam surface is ap-
proximately 14" from the end of the lift actuator
lever; this is the lower actuator lever, shown in fig-
ure 12. Adjust the wire loop of the short link (link,
cord, and spring assembly), attached to the tone-arm
lift pin, by squeezing or opening the loop until the
tone-arm lift pin makes contact with the lower ear

of the tone-arm swivel (ficure 11). T AT

CLEARANCE
ABOVE HOOK

1/74(MAX)

John F. Rider
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56-4607FA3
SHORT LINK ASSEMBLY
CADJUST LOOP) :

]

\

Y '\mmum\m
o o( S5

\<=

For the horizontal adjustment, rotate the turntable
another three-quarter revolution from the point at
which the vertical adjustment was made. At this
point, the leading edge of the cam surface is approxi-
mately 14” from the end of the horizontal-return
actuator lever; this is the upper actuator lever, shown
in figure 13. Adjust the wire loop of the long link
and spring assembly, attached to the trip arm, by
squeezing or opening the loop until the tone arm
makes contact with the rubber bumper on the tone-
arm rest post.

Trip-Finger and Trip-Receiver Adjustments

For the trip-finger adjustment, move the tone arm
toward the spindle. Adjust the screw on the trip-
receiver plate (figure 14) so that the trip finger,
when riding over the ratchet screw on the trip plate,
assumes an angle of 25° to 30° with respect to the
screw. Do not bend the trip finger to obtain the cor-
rect angle.

PHILCO CORP.

Figure 12—TONE-ARM VERTICAL TIMING ADJUSTMENT

MODEL M-9

LIFT ACTUATOR LEVER
__ . (PART OF 76-2987)

st 174 FROM LEADING

: EDGE OF CAM GEAR

TP-4116-1

For the trip-receiver adjustment, place the tone arm
on a record with the needle resting in the eccentric
finish groove. The vertical center line of the trip
finger should coincide with the center line of the
ratchet screw. To adjust the centering of the trip
finger over the ratchet screw, loosen screw B slightlv.
and screw A completely (see figure 9). Rotate the
trip receiver about screw B, as a center, to obrain the
correct adjustment (see figure 14). Tighten the
screws.

Approximately 18” of the trip-arm stop should en-
gage the selector (see figure 9). To adjust the en-
gagement of the trip-arm stop, loosen screw A slightly.
and screw B completely (see figure 9). Rotate the
trip receiver about screw A, as a center, to obtain the
correct adjustment. Tighten the screws.

The above adjustments will affect each other
slightly; therefore, it may be necessary to repeat each
adjustment until both are correct. :

After making the above adjustments, it will be]
necessary to correct the index adjustments.

© John F. Rider
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MODEL M-9

56-4606FAJ

Record-Shelf Adjustment

Place the shelf in the 10 position, and the changer
out of cycle. Place the Philco record-shelf gauge,
45-1470 (also used for M-4), over the spindle and
onto the record shelf, as shown in figure 15. Loosen
the two hex-head screws which hold the record-shelf
assembly to the changer base plate (figure 16). Move
the record-shelf assembly away from the record spin-
dle until the large curved part of the gauge drops
even with the record-shelf lips, as shown in figure
15. Now push the record shelf and gauge lightly

against the spindle, taking out all play toward the

spindle; keep the lips of the record shelf in even

PHILCO CORP.

LONG LINK ASSEMBLY
CADJUST LOOP)

Figure 13—TONE-ARM HORIZONTAL TIMING ADJUSTMENT

HORIZONTAL i

ACTUATOR LEVER |

(PART CF 76-2987) |

1/4°"FROM LEADING EDGE
OF CAM-GEAR

TP-4129

contact with the edge of the gauge. Tighten the two

hex-head screws.

Push-Off Adjustment

Push the control button to RE]., and rotate the
turntable 215 revolutions, by hand; at this point, the
push-off actuator is in its most forward position, in
contact with the roller on the cam gear (see figure
17). Loosen the push-off-bar locking screw, shown
in figure 16. Squeeze the push-off-bar ears toward
each other to the point where the slider blade on the
record shelf extends 14,”” beyond the lips of the

shelf. Tighten the hex-head locking screw.

e e i

© John F. Rider
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PHILCO CORP. MODEL M-9

J
| I

"mym.f.l.umi@l M “._l_.ﬁ Ve

ADJUSTMENT
SCREW
4-40 X 7/16

56-5644FAS

SPINDLE 76-2990 54-7613
“U" SPRING TRIP PLATE TRIP
MOUNTING : FINGER
BRACKET
76-2991
BALL-BEARING 56-4615
ASSEMBLY TRIP RECEIVER
TP&53s
Figure 14—TRIP-FINGER ADJUSTMENT
Figure 15—SPECIAL GAUGE, SHOWN IN COR- Uneven Turntable Speed (Wows)

RECT POSITION ON RECORD SHELF
AND SPINDLE

Uneven turntable speed (wows) may be caused
by the following:

™~ Dirt under and around the turntable or idler-
wheel assembly. Remove the turntable (see Spindle
and Turntable)- — — — — and clean out the dirt. Be

careful to lift the turntable straight up. When replac-
ing the turntable, be sure the idler is behind the
turntable rim before the turntable is fully lowered.

Flat or worn spots, or grease, on the rubber tire
of the idler wheel.

Defective turntable shaft or bearing assembly.

Replace the defective parts as directed under RE-
PLACEMENT OF PARTS AND ASSEMBLIES.

Lack of lubrication on idler-wheel assembly. Fol-
low the directions under CLEANING AND LUBRI-
CATION.

TP8538

©® John F. Rider

wwWw.americanradiohistorv-com



RCD. CH. PAGE 19-28 PHILCO

MODEL M-9

76-2989
CAM-GEAR
ASSEMBLY

L -

PHILCO CORP.

'PUSH-OFF
BAR LOCKING SCREW
6-32 X 1/4

56- 4774 FA 3
REAR PUSH-OFF BAR

54-2479
CONTROL

56-42Z89FA3

RECORDYSHELF CONTROL

ASSEMBLY BUTTON LINK
HOLDING SCREWS 56-4778FA33 :
CONTROL-BUTTON SPRING
e - =

8-32 X 378

e

tan ks I s

Figure 16—PUSH-OFF-LEVER ADJUSTMENT

Figure 17—PUSH-OFF ACTUATOR AGAINST CAM ROLLER

56-4588FA3
PUSH-OFF ACTUATOR

TP-4117A

TP-4134

-t

L —

® John F. Rider
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r PHILCO CORP. MODEL M-9]
REPLACEMENT OF PARTS AND ASSEMBLIES

The following procedures are recommended for
correct replacement of parts and assemblies. The part
should be replaced by reversing the order of removal,
‘and adjusted according to the directions given in the
ADJUSTMENTS section of this manual.

| When any part is to be removed, the control button
lshould be in the AUT. (automatic) position, and the
I(:hanger should be out of cycle.

|
]'l. Needle

I To remove the needle, loosen knurled nut from
junder front end of crystal cartridge, and slide needle
out horizontally.

When replacing needle, tighten thumb nut and add
la dab of cement in thumb-nut hole to prevent nut
from loosening due to vibration.

{2, Crystal Pickup Cartridge

a. Bring tone arm toward center of turntable.

i
b. Remove the two screws, nuts, lock washers, and

spacers which hold cartridge to tone arm.

I c. Drop cartridge below tone arm sufficiently to
allow removal of the two clips from cartridge, as
| shown in figure 18. If pickup leads are shielded, un-
| solder shield.

H -

35-2672FC%S
TONE-ARM SHELL

76-2983
SHAFT AND SWIVEL
ASSEMBLY

76-2982
PULL-CORD
ASSEMBLY

) _ out.
l Figure 18—TONE ARM (35-2663-2), CRYSTAL CARTRIDGE REMOVED

NOTE
When mounting cartridge, be sure to insert
long spacer in side toward spindle.

2A. Spindle and Turntable
a. Unhook both ends of spindle spring from "“V”
mounting bracket (figure 14).
b. Uncoil spring wire through spindle hole.
c. Pull out spindle.
d. Remove turntable by pulling straight up.

3. Motor
a. Push control button to MAN. position.

b. Remgve spindle and turntable, as directed in
paragraph 2A.

¢. Remove switch cover, and unsolder motor lead
from switch contact.

d. Loosen screw of clamp which holds wire
against base plate, and pull wire through clamp.

e. Unsolder second motor lead from power plug
or disconnect at splice from chassis power lead,
whichever is used.

f. Remove ground lead from lug on motor.

g. Remove the three screws, washers, and bush-
ings from motor frame (figure 19), and lift motor
8

IWI44G60FA4 4
MTG SCREWS

SPACERS
56-4601-2

CRYSTAL .‘56-460[-3

(SEE PARTS LIST)

35-2670 v
NEEoi C,g LOCK WASHERS

HEX NUTS A o

3-48

© John F. Rider
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4. Tone-Arm Assembly
a. Unsolder tone-arm lead wires from terminal
panel on underside of changer base plate.

b. Remove pull cord from spring and short link,
56-4G07FA3.

c. Loosen clamp screw which holds trip arm to
tone-arm shaft, 76-2983 (figure 20). Lift out tone
arm and shaft.

5. Bridge Assembly

a. Remove spindle spring; then remove the two
hex-head screws from bridge plate.

b. Remove link rod, 56-4589FA3, from slider con-
trol bar. Complete assembly of bridge is shown in
figure 21.

6. Trip Plate

a. Remove bridge assembly, 76-2978, as directed
in paragraph 5.

|l__b. Slide trip plate, 76-2990, off cam-gear spindle.

2

MODEL M-9 PHILCO CORP.
MOTOR MTG. SCREWS—.
6-32X 5/8
WA ////
- SHERS\a
SWITCH MTG. a .
SCREWS
. 4-40X1/4 56-4926 /’
LOCKWASHERS\O ‘%/M:J'nggsrc.\i
42-1750-3 ‘ i 54-4491
MOTOR MTG.
GROMMETS\O
76-2374 L 3
IDLER WHEEL
56-1880
SWITCH COVER
35-1332
MOTOR
Figure 19—MOTOR, SWITCH, AND MOUNTING HARDWARE TP-4133

7. Cam-Gear Assembly

a. Remove bridge assembly and trip plate, as
directed in paragraphs 5 and 6.

b. Remove ball-bearing assembly, 76-2991 (figure
16), by pulling it off.

c. Remove “E” washer, 1WG0980FE5.

d. Slide cam gear off spindle. Figure 22 shows
cam-gear assembly.
8. Tone-Arm Actuator Levers

a. Remove "E” washer, 1WG60980FES5.

b. Slide lower actuator lever from stud, and re-
move short link, 56-4607FA3.

c. Remove upper actuator lever from stud, and
disengage long link, 56-4606FA3. Figure 22 shows
actuator-lever assembly.

9. Push-Off Actuator

a. Remove two motor-mounting screws, and loosen
the third one; swing motor to one side.

b. Remove tone-arm actuator levers, 76-2987, as

directed in paragraph 8.

© John F. Rider
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?“MTd%CREW
6-32X1/4 -

UG

56-4604FE1S

56-4803FA38

TONE-ARM
BIJA,S SPRING

O—'spamc

! PHILCO CORP. TIODEL M-9
|

76-2982
PULL-CORD
ASSEMBLY
58-4631
TONE ARM
LIFT PIN BRIDGE

SLIDER
CONTROL BAR

£3—%LOCKWASHER

MTG. SCREW
& 6-32X1/4
e
. |

e
76-2990
TRIP PLATE
Figure 21—BRIDGE
CLAMP SCREW ASSEMBLY
10-32 X 1 ; ‘ TP-4180

d. Slide push-off actuator, 56-4588FA3, over, to

SQUARE NUT align upturned ears with cutout in base plate. Slide

10-32 actuator off stud.
; 16-4204 NOTE After removing the push-off actuator and
1' ! TRIP ARM push-off-bar assembly, the slider blade on the
T Figure 20—TONE ARM AND record shelf may slide out of the assembly.
TRIP ARM, REMOVED When reassembling, this blade should be in-

| TP-4132-1

| €. Press pusl‘;—oﬂ rod,”;6-4;95FA3, and push-off
hanger bar, 56-4596FA3, together, and pull down-
ward, releasing the entire assembly.

serted in the record-shelf assembly with the
elongated hole toward the 12” position of
the record shelf. The push-off assembly is

shown in &gure 23.
_ACTUATOR LEVERS

56-4588FA3
PUSH-OFF
ACTUATOR

76-2989
CAM-GEAR
 ASSEMBLY
I ‘ 76-2987
TONE-ARM
W52627 ACTUATOR LEVERS
i CAM-GEAR
WASHER

l. Ipajs2 ey e e

“ a ) IW60980FES IW60980FES
€ WASHER "E"WASHER
, B

I

® John F. Rider
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PHILCO CORP. MODEL M9
56-461€FE15 :
FEELER
1W57117
TUBULAR CLIP
2W53954 56-46T70FA38
WAS:ER FEELER SPRING
1w38521
ESCUTCHEON PIN
-56-4618 56-4617FA3
SELECTOR SELECTOR HINGE I
Figure 26—SELECTOR AND SELECTCR-HINGE ASSEMBLY TP-4123
Figure 27—BOTTOM VIEW OF CHANGER, WITH PARTS IDENTIFICATION
=
76-2989 56-58644FAS 76-2978
CAM-GEAR SRINDLE BRIDGE 76-2990  56-4606FA3 56-A585FA3
ASSEMBLY SERING ASSEMBLY TRIP PLATE  LONG LINK INDEX LEVER
35-1332
MOTOR
56-4617FA3
56-4588FA3 SELECTOR HINGE
PUSH-OFF
ACTUATOR .
S56-4774FA3 I
REAR PUSH-OFF 56-4618FA3
BAR SELECTOR
$6-4599FA3
SAFETY SLIDER™_ PP
TRIP STOP
56-4600FA38 I B adis
NG . 6-
RETURN ST TRIP RECEIVER |
B
56-4596FA3 .
PUSH-OFF _.’ 76-4204
HANGAR) \\ b/ TRIP ARM
56-4589FA3 S 56-460TFA3
CONTROL LINK - . SHORT LINK
| : " 4
56-447BFA38
CONTROL-BUTTON 7S 20 &
SPRING TONE-ARM
PUL L-CORD
54-4479 IWE09BOFES 76-2987 56-4608FA38 A
CONTROL BUTTON 'E WASHER ~ TONE-ARM LINK SPRING
g ACTUATOR LEVERS - ; -
T T a " 3 o e Teesas i |
p—_" T — CE—_ e - e e . S — e ——
© John F. Rider =
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MODEL M-9
!
11. Control-Button Assembly

a. Remove flat spring, 56-4778FA38, by sliding
it laterally” through underside of button (figures 8
and 16).

b. Remove the two hex-head screws and drop
Ibridge assembly, 76-2978 (shown in figure 8).

c. Disengage control link, 56-4589FA3, from un-
derside of control button. Lift out control button.

I
12.  Trip-Arm Assembly

PHILCO CORP.

14.

Remove cam gear as directed in paragraph 7. Re-
move feeler spring from attachment point on motor
board. Tilt selector assembly, and remove from base

plate. NOTE

When assembling selector assembly, be sure
to maintain .005” clearance between selector
hinge, 56-4617FA3, and washer, 2W53954.
For correct assembly refer to figures 26 and 9.

Forr-oNswiteh I

Selector Assembly

ure 25).

‘b

13.

NOTE

When assembling, maintain 4.’
play (clearance between trip arm and base
plate) in tone-arm shaft.

Trip-Receiver Assembly

Remove trip receiver.

a. Loosen clamp screw on trip arm, 76-4204 (fig-

Raise tone arm and shaft sufficiently to clear
trip arm. Remove trip arm.

" wvertical

Remove the three screws, washers, and nuts from
[teip arm (figure 23).

i
I
| o— =
| "5V AC
1 7 a2
| / }
: /_MOTOR |
: |
—
| P—=
1
| 1
r _ |
i
L 0 |
b |
# CRYSTAL }
| PICKUP
L __________________ —Jl 1P-4073

Figure 28— CHANGER WIRING DIAGRAM

REPLACEMENT PARTS LIST

© John F.

Rider

S SERVICE SERVICE SERVICE
PART NO. DESCRIPTION PART NO. DESCRIPTION PART NO. DESCRIPTION
1
| 27-4787 Plug 56-4595FA3 Rod, b;l)ush-olf-link as- | 56-4630FA38  Spring, record shelf
35-1332 Motor, 6O cycles R 56-4631F ' .arm i
5 56-4596FA3  Hanger, push-off-link P B, e g [
35-1332-2 Motor, 50/60 cycles assembly 56-4670FA38  Spring, feeler, selector
35-2663-2 Tone arm 56-4597FA3 Bar, push-off-link as- assembly
i 35-2670 Needle y sembly 56-4774FA3 Ba;;S rez;)rl, push-off-tink
i , 56-4599FA3  Slider, safety, push-off- embly
35-2671-1 Crystal link assembly 56-4778FA38  Spring, control knob
35-2672FC55  Tone-arm shell 56-4600FA38  Spring, return, push- | 56.5644FA5 Spring, spindle
35-2674 Crystal (for tropic usc off-link assembly 76-2978 Brid ’
only) 56-4601-2 Spacer, tone arm 3 ' ridge assembly
35-3066-2 Turntable 56-4601-3 Spacer, tone arm s Pull-cord assembly
! 41-3869 Cable 56-4603FA38  Spring, ipdex and tone- 76-2983FA3 Shaft and swivel
i 41-3869-1 Cable arm bias 76-2984 Push - off, record - shelf
| TS Switch tor. 50 cycles 56-4604FE15 Pin, tone-arm pivot assembly
2- -3 witch, motor, / -
] 1 y 56-4G06FA3 Link, long 76-2987 Actuator assembly, tone
54-4479- Co.ntro utton 56-4607F A3 Link, short . arm
54-7613 Trip finger 56-4608FA38  Spring 76-2988-3 Base plate assembly
56-1146 Cover (plug) 56-4613FA38  Spring, stop 76-2989 Cam-gear assembly
56-1880 Switch cover, 50 cycles 56-4614 Stop, trip arm 76-2990 Trip-plate assembly
56-2832FA3 Cable clamp 56-4615 Trip receiver 76-2991 Bearing assembly
56-3630 Motor conversion 56-4G16FE15  Feeler, selector assembly | 76-3556 Idler wheel
spring, 50 cycles (for 26 : . \
pSS-ngSZ-Z o)v,ﬂy) ;2 :217?:; :lllnge, selector assembly | 76-3926 Spindle
-4618 electo g
56-4460 Bumper i . cror 76-4204 Trip arm
56-4626-1FA7  Record shelf W 1446 P
56-4585FA3 Index lever - s ) OFA44 Screw, crystal mtg.
56-4627FA3 Retainer, spring, record-
! 56-1588FA3 Actuator, push-off shelf assembly 1W29126FA3 SPacerl;l selector  as-
=2 A2 . . sembly
56-4589FA 3 Link, control 56-1628FA38  Spring ring, r~cord-
! iy | | shelf assembly 1W36521FA3  Pin, escutcheon, selector
56-4593 Fulcrum plate bl
7 P 56-4629 Push-off saddle, record- ) assembly
56-4594FA37 Plate, push-off slide shelf assembly IWGO980FES "E" washer
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g

TP-6667
Figure 1. Philco Record Changer and
Record Player Combination, Model M-9C

INTRODUCTION

The Philco Automatic Record
Changer and Record Player Model
M-9C, figure 1, which is used in sev-
eral 1949 Philco radio-phonograph
combinations, incorporates the use of

PHILCO CORP.

MODEL M-9C

two tone arms. One tone arm is used
in conjunction with the record-changer
mechanism, which plays ten 12" rec-
ords or twelve 10” records automat-
ically at the standard speed of 78 r.p.m.
The other tone arm is used manually,
to play the new Columbia Long Play-
ing Records at a speed of 33-1/3
r.p.m.; the record player shuts off au-
tomatically at the end of the Long
Playing Record.

Power is applied to the motor through an off-on
switch and a mercury switch which is controlled by
the position of the record-player tone arm. The two
switches are connected in series.

A control is mounted on each side of the record-
shelf assembly. The RE]J.—AUT.—MAN. control
controls the record-changer section of the combina-
tion. The STD. PLAY—LONG PLAY control has
two functions. When it is pushed to LONG PLAY,
a link underneath the base plate pulls a selector lever
mounted on the base plate. The selector lever is con-
nected to a shift lever which is part of the motor. On
this shift lever is mounted a pulley which is connected

DESCRIPTION OF OPERATING CYCLES

by a belt to the motor shaft, as shown in figure 2.
When the control is in LONG PLAY position, this
pulley, which is larger in diameter than the motor
shaft, engages and drives the idler wheel, which in
turn drives the turntable at the slow speed of 33-1/3
r.p.m. When the control is at STD. PLAY, the larger
pulley is retracted and the motor shaft engages the
idler wheel, to provide a turntable speed of 78 r.p.m.
By action of the STD. PLAY—LONG PLAY control,
the double-pole, single-throw switch, mounted on the
base plate under the turntable, is actuated. To this
switch are connected the output leads of the two tone
arms. When the control is at LONG PLAY position,

© John F. Rider
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IDLER
WHEEL

LARGE
PULLEY

MOTOR

PULLEY
SHAFT

BELT |

TP7014

Figure 2, Motor, Showing Pulley, Bolt, and

Shift Lever

RETRACTABLE
SEGMENT TP4182
Figure 3. Cam Gear, Showing Retractable

Segment

the switch cuts out the output from the record-changer
tone arm and closes the circuit for the record-player
tone arm. When the control is at STD. PLAY, the
reverse action takes place.

The record-changer change cycle takes place when
the rurntable hub gear, which is part of the turntable
shaft, engages the cam gear through a retractable seg-
| ment mounted on the cam gear; see figure 3. This
retractable segment is brought into position by the
action of the trip mechanism. The cam then operates
the changer mechanism.

The record-changer tone arm is operated by two
link assemblies (figure 4) attached to actuator levers,

TONE -ARM

LINK
ASSEMBLIES ACTUATOR LEVERS

Figure 4. Link Assemblies and Actuator Levers

RECORD-SHELF
ASSEMBLY

PUSH-OFF BAR
ASSEMBLY

Figure 5. Record-Shelf and Push-Off Assemblies

which are in contact with the cam surface of the cam
gear. The record-shelf push-off mechanism is con-
nected through a series of bars, to a push-off actuator
(figure 5). The mechanism is operated when a roller,
mounted on the cam gear, comes in contact with the
actuator. The trip mechanism is operated by a trip
finger riding over a ratchet screw (figure 6), which
starts the change cycle when the needle is traveling
in the eccentric finish groove of the record. The trip
mechanism is locked in a disengaged position when
the RE].—AUT.—MAN. control is in the MAN. po-

sition.

o John F. Rider
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RATCHET TRIP

h SCREW FINGER TP701

Figure 6. Trip Finger and Ratchet Screw

56-5¢87
TONE-ARM
STANCHION

76-4198
RESET
TRIP ARM

ADJUSTMENT
SCREW

« — PROTRUDING

i LEG

. d 54-7613
T—~TRI(P
R FINGER
! 76-4197
RATCHET

LATCH
PLATE

TP7010

Figure 7. Trip Assembly, Showing Trip Finger

Riding Ovar Ratchet Plate

' 76 -2.40-2
MERZURY
SWITCH

76-4195
BRACKET AND
CLIP ASSEMBLY

56-5913
THRUST
BEARIMNG

-
T TONE-ARM
AN SHAFT SURPORT

2740993 VWBO9TTFET

RUBER GE.OMMET £ WASHEF TPessa

Figure 8. Merzury Switch, Shown in ON Position

PHILCO CORP.

MODEL I1-GC

76-2982-1
PULL-CORD
ASSEMBLY

¥ 76-4196
SWITCH
BRACKET

76-2140-2
MERCURY SWITCH

76-4193 56-5990 %
ACTUATOR® LIFTER
LEVER LINK

TPese2

Figure 9. Mercury Switch, Shown in OFF Position

The record-player section contains a separate tone
arm. Attached to this tone arm is a reset and tri'p-arm
assembly, which has a protruding leg and trip finger
(figure 7). When the tone arm of the record player
is resting on the rest post, the leg on the reset trip
arm contacts an ear of the bracket-clip assembly
(mounted on the switch bracket), and this tips the
mercury switch mounted on it to the ON position,
(figure 8). The motor circuit is now controlled only
by the on-off switch.

‘When the record-player tone-au: needle is travel-
ing in the eccentric finish groove of the record, the
trip finger, which is mounted on the reset trip arm,
rides over a ratchet on the ratchet latch plate. The
ratchet latch plate is mounted on the switch assembly
(figure 7), and trips the latch, causing the bracket-
clip assembly to drop and tip the mercury switch to
the OFF position (figure 9). This opens the motor
circuit and stops the turntable.

A pull cord and link assembly is attached to the
record-player tone arm, and is connected to a link-
actuator lever. This permits the tone arm to be lifted
and set on its rest post if the record changer is put
into a change cycle. The pull-cord assembly, Part
No. 76-2982-1, and the link-actuator lever, Part No.
76-4193, are shown in figure 9.

© John F. Rider
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Pickup Test

Play a familiar record on the phonograph and note
the volume aud tone quality.

NOTE

It is advisable to carry a familiar record as
a part of the service test equipment.

If distortion is noted, try a new needle. If the dis-
tortion persists, a faulty crystal pickup is indicated;
refer to page 12.

Changer-Mechanism Test

The following series of record-changer operating
tests is given for quickly locating any trouble that
may be encountered. Each test should be performed
with several records before making any adjustments.

Set the record shelf to the 10” position and place
the tone arm on the rest post. Place a 10” record
over the spindle and onto the record shelf. Push the
STD. PLAY—LONG PLAY control to STD. PLAY.

Push the RE]J.—AUT.—MAN. control to RE]. and
observe the record-dropping action. The record should
fall smoothly, with the edge of the record leaving the
lips of the record shelf afser the center has started to
fall. Adjustment of the record shelf is given on
page 9.

The tone arm should rise from the rest post, and
the needle should come down on the record, about
13" from the outer edge. The index adjustment is
given on page 7.

Play the record through and observe the tripping
action; the trip mechanism should operate within the
first two or three revolutions after the needle has en-
tered the eccentric finish groove. Trip adjustments
are given on page 9.

Remove the record from the turntable and set the
record shelf to the 12” position. Place a 12" record
over the spindle and onto the record shelf. Push the

The Model M-9C record changer, like any other
mechanism, requires lubrication after long periods of
use. Whenever a major part or an assembly is to be
replaced, the changer should be cleaned and lubricated.
Carbon tetrachloride or other similar cleaning fluids
may be used to remove old grease, oil, and dirc. Ap-
ply lubricants sparingly.

All lubrication points are shown in figures 10 and
11. It may be necessary to remove some parts and as-

PHILCO CORP.

RECORD-CHANGER TESTING AND TROUBLE-SHOOTING
PROCEDURE

RECORD-CHANGER CLEANING AND LUBRICATION

RE].—AUT.—MAN. control to REJ., and observe the|
record-dropping action. The edge of the record should
leave the lips of the record shelf afser the center has
started to fall. (Refer to page 9 for the record-shelf
adjustment, if needed.) The tone arm should rise
from the rest post and the needle should come down
on the record, about 18’ from the outer edge. If the
index adjustment is required, refer to page 7.

Observe whether the lower edge of the tone arm,
during a change cycle, clears the top of the.hook on
the tone-arm rest post by a minimum of 4”. Take
the tone arm off the rest post, and place the pickup
over the changer base plate; the needle point should
clear the base plate by at least 14", and should be no
higher than the turntable’ top. Lift and height ad-
justments are given on page 7.

Turntable and Motor Test

NOTE

Before making this test, warm up the motor
by allowing it to run for at least ten min-
utes.

Set the RE].—AUT.—MAN. control to MAN., and
set the STD. PLAY-—LONG PLAY control to STD.
PLAY. Load the turntable with ten 12" records, and
place the tone arm on the top record.

Place a stroboscope disc, such as Philco Part No.
45-1614, on the record, and illuminate the disc with
a lamp (preferably a neon bulb) operated on 60-cycle
a.c. The dots in the row calibrated for 78 r.p.m.
should appear to remain stationary, or to drift very
slowly, but smoothly, backward or forward.

If the turntable speed is steady, but is appreciably
below 78 r.p.m., refer to the lubrication date on the
turntable upper bearing, and check the idler wheel,
idler spring, wiring, etc.

Unsteady drift of the dots on the stroboscope disc
indicates uneven turntable speed, which is the cause
of wows; see UNEVEN TURNTABLE SPEED
(WOWS), page 11.

semblies in order to lubricate their bearings—for ex-
ample, the actuator and cam gear must be removed
to lubricate the actuator stud and the cam-gear spindle.

PARTS NOT TO BE LUBRICATED

The following parts should not be lubricated at
any time: Trip receiver, trip finger, ratchet screw on
trip plate, selector, and all parts of the record-player
section.

o John F. Rider
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GREASE
GREASE
(o) ©
oiL GREASE GREASE GREASE
BV , oyl N Blad shose i aTpeBSS
Figure 10. Top View, Showing Lubrication Points
PARTS TO BE GREASED Turntable shaft (upper bearing).

The following parts are to be lubricated with a I LRl

grease having the consistency of vaseline:

Record-Shelf Assembly (Point A of Figure 10)
Four protruding dimples.

PARTS TO BE OILED
The following parts are to be lubricated with S.A.E.

20 oil:
g;lgiggeurﬁsls?Tbly and Slider Control Bar (Point B Tone Arm (Point D of Figure 10)
Three dimples and four upturned ears. Tone-arm pivot pin where pin rides in elongated

hole of tone arm—apply one drop with a pointed rod.
Trip-Plate Bushings (Point E of Figure 11)
Spindle (Point E of Figure 11)

Cam-Gear Roller (Point E of Figure 11)

Cam Gear (Point C of Figure 11)

Cam-gear teeth, cam surfaces, and cam-gear spindle.

Main Assembly (Points C of Figures 10 and 11)
Trip-plate ear where contact is made with gear seg-

ment. CAUTION
Actuator stud.

. s Do not get any oil or grease on the motor
All parts with ears sliding on changer base plate. shaft or the idler-wheel tire. Should this oc-

Index-lever surface which slides on base plate. cur, remove the oil or grease immediately
Push-off-actuator dimples which slide on base plate. with carbon tetrachloride.

John F. Rider o
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56-5985
SELECTOR LEVER

IWB09877FET
‘E"WASHER

tW58308FES
SPRING WASHER

58-5986
LOCK PLATE

() cREASE L\ J ; TPE669

Figure 11. Bottom View, Showing Lubrication Points

1 RECORD-CHANGER ADJUSTMENTS

10” Index Adiusl’ment adjustment is made; if not, bend the selector, Part No.
56-4618FE15, slightly to the right or left as required
for proper indexing of the needle on the record, as
shown in figure 14.

Place a 10” record on the turntable, push the RE]J.
—AUT.—MAN. control to RE]., and rotate the turn-
table 415 turns by hand. The tone arm should then
be approximately 15" above the record.

Tone-Arm Height and Lift Adjustments

Loosen the clamp screw on the trip arm (figure 12).

Hold the tene arm (steady) '%” in from the edge With the changer out of cycle (change cycle com-
of the record, and setr the trip arm so that the trip- pleted; tone arm lowered), and the tone arm off the
arm stop is in contact with the selector hinge (Part rest post, the needle point should clear the changer
No. 56-4617FA3). See figure 13. base plate by at least 14", and should not be higher
Tighten the clamp screw, leaving 14" vertical play, than the turntable top. To adjust the helgl?t, shape
or clearance, between the trip arm and the base plate. the top ear of the tone-arm SWIVC'I, shown in figure
15 (bending the ear downward raises the tone arm).

12” Index Adius"ment To adjust the lift, take the tone arm off the rest
Make the 10” index adjustment first. The 12” in- post, push the REJ—AUT.—MAN. control to RE],
dexing will ordinarily be satisfactory after the 10" and rotate the turntable approximately 115 turns by

© John F. Rider
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PHILCO CORP. MODEL M-GC

ADJUSTMENT LQOP ADJUSTMENT LOOP
CLONG LINK) (SHORT LINK)
56-46068FA3

LONG LINK 56-4607FA3
SHORT LINK

TRIF-ARM
CLAMS® SCREW &

76-2982
PULL-CORD —.
ASSEMBLY

Figure 12. Loop Adjustments and Trip-Arm Clap Screw

568-4617FA3
SELECTOR
HINGE

Figure 13. 107 Indexing Adjustment

©John F. Rider
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56-4618FE1S
SELECTOR

56-4614
TRIP-ARM—
STOP

56-6404
TRIP RECEIVER

uwlllln.-ﬂlllllllnqyll' iy

Ll L1

& .

Figure 14. 12" Indexing Adjustment, Showing Trip Stop Arm in Contact with Outside Selector

hand until the tone arm comes against the rest post. to the trip arm, by squeezing or opening the loop un-
The lower edge of the tone arm should clear the top til the tone arm makes contact with the rubber bumper
of the protruding hook on the rest post by not less on the tone-arm rest post.

than 8", and not more than 14”. Adjust by shaping
the lower ear of the tone-arm swivel, shown in figure

16 (bending the ear downward raises the tone arm). Trip-Finger and Trip-Receiver Adjustments

For the trip-finger adjustment, move the tone arm

Tone-Arm Vertical and Horizontal Timing towgrd the spindle. Adjust the screw on the trip-

Adiust t receiver plate (figure 19) so that the trip finger, when

justments riding over the ratchet screw on the trip plate, as-

NOTE sumes an angle of 25° to 30° with respect to the screw.

Before making these adjustments, make the

tone-arm height and lift adjustments given
above.

For the trip-receiver adjustment, place the tone arm
on a record with the needle in the eccentric finish
groove. The vertical center line of the trip finger
For the vertical adjustment, start with the changer should coincide with the center line of the ratchet

out of cycle. Push the REL—AUT.—MAN. control ~ screw. To adjust the centering o “;? grip ﬁ“g;f over
to REJ., and rotate the turntable, by hand, three- ;\e ratclet lsc.rew, ﬁoosen lscre"l‘{ s lght y, and screw
quarters of a revolution; this setting can be obtained bcomp &3 Yé seeihigure 9'T' (Ltate the trip recelhver
more accurately by making a mark on the turntable ahout _scrgw b EB & centiir. 1ghten the screws when
to coincide with some starting point. At the three- the trip hnger 1s centered.

quarter-revolution point, the leading edge of the cam Approximately 18" of the trip-arm stop should en-

surface is approximately 14"’ from the end of the lift gage the selector; see figure 19. To adjust the engage-

actuator lever, Part No. 76-4193; this is the lower ment of the trip-arm stop, loosen screw A slightly,

actuator lever, shown in figure 17. Adjust the wire and screw B ccmpletely. Rotate the trip receiver about

loop of the short link, cord, and spring assembly (fig- screw A, as a center, to obtain the correct adjustment.

ure 12), attached to the tone-arm lift pin, by squeez- Tighten the screws.

ing or opening the loop until the tone-arm lift pin . .

mfkes copstactgwith thep lower ear of the tone-af;m The above adjustments will affect each other

swivel. slightly; therefore, it may be necessary to repeat each

adjustment until both are correct. After making the

For the horizontal adjustment, rotate the turntable above adjustments, it will be necessary to correct the

another three-quarters revolution from the point at index adjustments.

which the vertical adjustment was made. At this point,

the leading edge of the cam surface is approximately Record-Shelf Adjustment

147 from the end of the horizontal-return actuator o

lever; this is the upper actuator lever, Part No. 76- Place the shelf in the 10” position, and the changer

2987, shown in figure 18. Adjust the wire loop of the out of cycle. Place the Philco record-shelf gauge, Part
long link and spring assembly (figure 12), attached No. 45-1470 (also used for M-4), over the spindle and

©John F. Rider
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ADJUST
TOP EAR.

CLEARANCE
1/16"(MIND

TP4000

onto the record shelf, as shown in figure 20. Loosen
the two hex-head screws which hold the record-shelf
assembly to the changer base plate. Move the record-
shelf assembly away from the record spindle until the
large curved part of the gauge drops even with the
record-shelf lips, as shown in figure 20. Now push
the record shelf and gauge lightly against the spindle,
taking out all play toward the spindle; keep the lips
of the record shelf in even contact with the edge of
the gauge. Tighten the two hex-head screws.

Push-Off Adjustment

Push the REJ.—AUT.—MAN. control to REJ:, and
rotate the turntable 212 revolutions, by hand; at this
peint, the push-off actuator, Part No. 56-4588FA3, is in
its most forward position, in contact with the roller
on the cam gear; see figure 21. Loosen the push-off-
bar locking screw, shown in figure 21. Squeeze the
push-off-bar ears toward each other to the point where
the slider blade on the record shelf extends 14." be-
vond the lips of the shelf. Tighten the hex-head lock-
ing screw.

Figure 16, Tone-Arm Lift Adjustment

LIFT PIN

ADJUST
LOWER EAR
/

CLEARANCE
ABOVE HOOK

1/4(MAX)

©John F. Rider
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7¢-4193
LIFT ACTUATOR LEVER
174" FROM LEADING EDGE
OF CAM GEAR SURFACE

TPGESS
= TResse)

Figure 17. Tone-Arm Vertical Timing Adjust-
ment, Showing Lower Actuator Lever in
Contact with Cam Gear

Uneven Turntable Speed (Wows)

Uneven turntable speed (wows) may be caused by
the following:

Dirt under and around the turntable or idler-wheel
assembly. Remove the turntable and clean out the dirt.
Be careful to lift the turntable straight up after re-
moving the spindle first (see page 12). When re-
placing the turntable, be sure that the idler is behind
the turntable rim before the turntable is fully lowered

SCREW A

ADJUSTMENT
SCREW

( RATCHET TRIP

FINGER TP7011

[ . SCREW

Figure 19. Trip-Finger and Trip-Receiver
Adjustments

PHILCO CORP.

UPPER ACTUATOR LEVER
174" FROM LEADING EDGE
OF CAM-GEAR SURFACE

BEARING
ASSEMBLY

Figure 18. Tone-Arm Horizontal Timing Adjust-
ment, Showing Upper Actuator Lever in
Contact with Cam Gear

(the spindle may be used to hold the idler back).

Flat or worn spots, or grease, on the rubber tire of
the idler wheel.

Defective turntable shaft or bearing assembly.

Replace the defective parts as directed under RE-
PLACEMENT OF PARTS AND ASSEMBLIES, page
12. If the 33-1/3 r.p.m. speed is incorrect, replace
pulley belt, Part No. 45-6479 (remove idler wheel to
replace belt).

i TP6670
Shelf Cauge, Shown in Correct Position
on Record Shelf and Spindle

Figure 20,

-

© John F. Rider
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586-4596FA3 56-4595FA3 56-4588FA3
PUSH-OFF PUSH-OFF PUSH-OFF-BAR PUSH-OFF
HANGER BAR ROO LOCKING SCREW ACTUATOR

5 — g
- > U

hs S X

4 *)” :

3 Pl 565644
\ A et | eul Bl W SPINDLE
- s A / § SPRING

76-3926
SPINODLE

Figure 21, Push-Off Adjustment, Showing
Push-Off Actuator in Contact with
Roller on Cam Gear

REPLACEMENT OF PARTS AND ASSEMBLIES ON RECORD
CHANGER

The following procedures are recommended for cor- 4. Motor, Part No. 35-1371

rect replacemnent of parts and assemblies on the record . _
changer. The part should be replaced by reversing the oy iy (E DI, G (0 bt

FO P ——

TPOBSS PUSH-OFF-BAR EARS

order of remcval, and adjusted according to the direc- po;itio}ri.emove spindle as directed in paragraph 3
tions given in the RECORD-CHANGER ADJUST- above. P

MENTS section of this manual.

¢. Unsolder motor lead from mercury switch.
When any part is to be removed, the REJ.—AUT.—

d. Disconnect second motor lead by unsoldering

MAN. coatrol should be in the AUT. position, and it at splice from switch lead. The motor assembly is
the changer should be out of cycle. shown in figure 23.
1. Needle, Part No. 45-1597 e. Remove ground lead from lug on motor.

f. Remove the three screws, washers, and bushings
from motor frame (figure 23), and lift out motor.

5. Tone-Arm Assembly, Part No. 35-2663-2

a. Unsolder tone-arm leads from terminal panel on

To remove needle, loosen knurled nut under crystal
cartridge, and pull needle out.

2. Crystal-Pickup Cartridge, Part No. 35-2671-1

a. Bring tone arm toward center of turntable. underside of changer base plate.

b. Remove the two screws, nuts, lock washers, and b. Loosen clamp screw which holds trip arm to
spacers which hold cartridge to tone arm. tone-arm shaft, Part No. 76-2983FA2 (figure 12). Lift

¢. Drop cartridge below tone arm sufficiently to out tone arm and shaft. The tone-arm assembly is
allow removal of the two clips from cartridge, as shown in figure 22.

sl:lmréejnShfii:glsre 22. If pickup leads are shielded, 6. Bridge Assembly, Part No. 76-2978
u 2
NOTE a. Remove the two hex-head screws from bridge
plate.

b. Remove link rod, Part No. 56-4589FA3, from
slider control bar. Complete assembly of bridge is

3. Spindle, Part No. 76-3926 shown in figure 24.

a. Unhook both ends of spindle spring, Part No. 7. Trip Plate, Part No. 76-2990
56-5644, from “U”-shaped bracket mounted under a. Remove bridge assembly, Part No. 76-2978, as
changer base plate (figure 21). directed in paragraph 6 above. '

b. Uncoil ends of spring through spindle. b. Slide trip plate, Part No. 76-2990, off cam-gear
c. Pull out spindle. spindle.

When mounting cartridge, be sure to insert
long spacer in side toward spindle.

PHILCO CORP. MODEL M-9C

©John F., Rider
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35-2872FC5S
TONE-ARM SHELL

. 76-2983FA2
SHAFT AND SWIVEL
ASSEMBLY

4 76-2982
PULL~-CORD
B ASSEMBLY

PHILCO CORP.

IWl14460FA4 4
MTG SCREWS

SPACERS
56-4601-2

"‘ 56-4601-3

CRYSTAL ——
35-2671-I

L NEEDLE
—45-1597

C,Z LOCK WASHERS
HEX NUTS i S

3-48

45-303|

TP85689-1

Figure 22. Record-Changer Tone-Arm Assembly, Part No. 35-2663-2

8. Cam-Gear Assembly, Part No. 76-2989
a. Remove bridge assembly and trip plate as di-

| rected in paragraphs 6 and 7 above.

b. Remove ball-bearing assembly, Part No. 76-2991
(figure 18), by pulling it off.

¢. Remove large “E” washer, Part No.
1WG60980FE5, from cam-gear spindle, and slide off
cam washer, Part No. 1W52627.

6-32 X 5/8
MOUNTING SCREWS

_—~MOUNTING.__
@ WASHERS 6
= 56-4926 - 6-32X5/8
a SPACER\u B “MOUNTING SCREW
°—54-4501 .
GROMMET, o s

fi—s6-4926

SPACER

45-6479
PULLEY BELT

6481 35-13714

5
IDLER WHEEL

Figure 23,

MOTOR TP7104

Motor Assembly

d. Slide cam gear off spindle.

The cam-gear as-
sembly is shown in figure 25.

9. Tone-Arm-Actuator Levers, Part No. 76-2987
a. Remove “E” washer, Part No. 1WG0980FES,
from actuator stud.

b. Disengage short link, Part No. 56-4607FA3,
from link spring.

 MTC.SCREW
6-32X 174

exp>— GROUND LUG

\/)“sg—uqo
USPRING

BRIDGE SLIDER

CONTROL BAR

~LOCKWASHER

MTG. SCREW
6-32X1/4

76-2990
TRIP-PLATE
ASSEMBLY

TP4180-

Figure 24. Bridge Assembly
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F. Rider
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76-2989
CAM-GEAR
ASSEMBLY

1w52827
CAM-GEAR WASHER

o

1WBO0960FES
"E” WASHER
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56-4588FA3
PUSH-OFF ACTUATOR

76-2987
_  TONE-ARM
ACTUATOR LEVER

76-4193
LIFT ACTUATOR
LEVER

TP7015

Figure 25.

¢. Slide lower actuator lever from stud.

d. Disengage lifter link, Part No. 56-5990, from
actuator lever.

e. Remove upper actuator lever from stud, and dis-
engage long link, Part No. 56-4606FA3. The actuator-
lever assembly is shown in figure 25.

10. Push-Off Actuator, Part No. 56-4538FA3
a. Remove selector lever, Part No. 56-5985, as di-
rected on page 20, paragraph 8.

Cam-Gear Assembly and Actuator Levers

b. Remove tone-arm actuator levers as directed in
paragraph 9 above,

¢. Press push-off rod, Part No. 56-4595FA3, and
push-off hanger bar, Part No. 56-4596FA3 (figure 21),
together and pull downward, to release the entire
assembly.

d. Slide push-off actuator, Part No. 56-4588FA3,
over, to align upturned ears with cut out in base plate.
Slide actuator off stud.

PUSH-OFF BAR

Figure 26. Push-Off Assembly
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NOTE

After removing the push-off actuator and
push-off-bar assembly, the slider blade on the
record shelf may slide out of the assembly.
When reassembling, this blade should be in-
serted in the record-shelf assembly, with the
elongated hole toward the 12” position of
the record shelf. . The push-off assembly is
shown in figure 26.

11. Record-Shelf Assembly

a. Remove push-off assembly as directed in step ¢
of paragraph 10,

b. Remove the two hex-head screws which hold
record-shelf assembly to base plate.

¢. Align ears on record-shelf assembly with cut out
on base plate. Lift out record-shelf assembly. The
record-shelf assembly is shown in figure 27.

12. RE).—AUT.—MAN. Control Assembly, Part
No. 54-4479-1

a. Remove flat spring, Part No. 56-4778FA38, by
sliding it laterally through underside of button
(figure 21).

b. Remove the two hex-head screws, and drop
bridge assembly, Part No. 76-2978.

¢. Disengage control link, Part No. 56-4589FA3,
from underside of control button (figure 8). Lift out
control button.

13. STD. PLAY—LONG PLAY Contro!, Part No.
54-4634

a. Remove flat spring, Part No. 56-4778FA38, by
sliding it laterally through underside of button.

b. Remove selector lever, Part No. 56-5985, as di-
rected in paragraph 8, page 20.

c. Disengage selector link, Part No. 56-5991, from
selector lever (figure 8).

d. Lift out control button.

14, Trip-Arm Assembly

a. Loosen clamp screw on trip arm, Part No.
76-4204 (figure 12).

b. Raise tone arm and shaft sufficiently to clear
trip arm. Remove trip arm, and disengage link

spring. NG

When assembling, maintain 14.” vertical
play (clearance between trip arm and base
plate) in tone-arm shaft.

15. Trip-Receiver Assembly, Part No. 56-6404

a. Remove the three screws, washers, and nuts from
trip arm (figure 28).

b. Remove trip receiver.

16. Selector Assembly

Remove cam gear as directed in paragraph 8. Re-
move feeler spring from attachment point on motor
board. Tilt selector assembly, and remove from base

plate.
NOTE

When assembling selector assembly, be sure
to maintain .005” clearance between selector
hinge, Part No. 56-4617FA3, and washer,
Part No. 2W53954. For correct assembly,
refer to figure 29,

©Jonn F. Rider
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RECORD-PLAYER TESTING AND TROUBLE-SHOOTING
PROCEDURE

Pick-Up and Needle Test

Place a 12” Columbia Long Playing Record on the
turntable, lift the tone arm from the rest post, and
place it on the starting groove of the record. Listen
to the tone of the record. If distortion is noted, re-
place crystal cartridge as directed on page 12. If
trouble persists, -check for loose wiring, bad contact
points, etc.

Shut-Off Test

Place the tone arm in the finish groove of the record
and observe the shut-off action. The record player
should shut off within three revolutions of the turn-
table, after the pickup needle has entered the finish
groove of the record. The trip adjustments are shown
on page 9.

RECORD-PLAYER

Tone-Arm Needle Pressure and
Vertical Friction

Hold the Philco Gram Scale, Part No. 45-9531, on
its side and set the pointer to the center line of the
scale. This is the 0 point, and each small division on
either side of 0 is equal to one gram. After the scale
has been set to 0, place it on the turntable with the
guard on the scale in an open position, at right angles
to the scale, as shown in figure 30. Now set the
needle of the tone arm into the hole at the end of the
pointer and observe the reading on the scale. This
reading is the needle pressure; the correct needle
pressure is 6 to 72 grams.

Selector Assembly

Clearance Test

Remove the record from the turntable and place
the tone arm over the base plate. Observe whether
there is a minimum of 144" clearance between the
needle point and base plate. Refer to page 7 for
adjustment.

Turntable and Motor Test

Allow the motor to run for at least five minutes;
then place a stroboscope, such as Philco Part No.
45-1614, on the turntable, and illuminate the disc with
a lamp operating on 60-cycle a.c. The dots in the row
calibrated for 3314 r.p.m. should appear to remain
stationary or to drift very slowly, but smoothly, for-
ward and backward. If the dots are moving in either
direction very fast or with a jerky motion, refer to
UNEVEN TURNTABLE SPEED (WOWS), page 11.

ADJUSTMENTS

To determine the vertical friction proceed as fol-
lows: Press down on the head of the pickup, then
let it return to its normal position, and note the read-
ing: Raise the pickup slightly, then gently lower it
to the normal position, and again note the reading.
The vertical friction is the difference between the
two readings obtained. For example: if the scale read-
ing is 714 grams after the pickup is depressed and
released, and is 634 grams after the pickup is raised
and lowered, the vertical friction is 74 minus 634 or
V5 gram. The vertical friction should not exceed 2
grams.

©John F.

Rider
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Tone-Arm Horizontal Friction

Hold the gram scale flat in the palm of the hand
and set the pointer to “0”. Take the tone-arm off
the rest post, and place a counterweight on top of the
rear end until the tone arm is balanced in a horizontal
position. Place the pointer of the scale against the
side of the pickup head (figure 31) and move the
pickup toward the center of the turntable. Then
move the pickup outward, away from the center of
the turntable. The horizontal friction is the average
of the two readings taken, when the pickup is moved
both inward and outward. At no time should it take
more than 2 grams pressure on the pointer to move the
tone arm.

Pickup Holder :

The pickup holder should be centrally spaced be-
tween the walls of the tone arm so that there is no
binding or rubbing against the inside of the tone arm
when the pickup cartridge is moved vertically. To
obtain proper spacing, first remove the tone arm (see
page 19); loosen the screw which holds the pickup
bracket mounting. Move the mounting until it is
centrally spaced between the walls of the tone arm,
and maintain }3.” clearance between the tip of the
ears on the holder and the inside surface at the front
end of the tone arm, as shown in figure 33.

PHILCO CORP.

Figure 30. Measurement of Needle Pressure and
Vertical Friction with Gram Scale

Pickup-Base-Plate Clearance and Height Ad-
justment

With the tone arm off the rest post and resting over
the base plate, the needle should be at least 14¢” and
not more than 316” above the base plate, as shown in
figure 34. To adjust, grasp the tone arm and raise or
lower (whichever is required) with a little pressure

ik e TPBB6S.

Figure 31.

Measurement ot Horizontal Pressure

©John F. Rider
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SPRING ADJUSTABLE IN NOTCHES
EACH NOTCH = { GRAM

LIFT
JUSTMENT
SCREW

56-5987
STANCHION

SWITCH LIWB0977FE7 RATCHET
BRACKET E' WASHER LATCH PLATE Treces

1 Figure 32. Needle-Pressure Adjustment

1/32 INCH CLEARANCE FROM Trip-Switch Adjustments
WALL OF ARM

With the tone-arm on the rest post, the mercury
switch attached to the bracket-and-clip assembly,
Part No. 76-4195, should be in a horizontal or ON
position, as shown in figure 8. To adjust, loosen the

MOUNTING PICKUP HOLDER reset-trip-arm clamp screw (figure 35), and while
SCREW CENTERED

TPE596
Figure 33. Pickup-Holder Adjustment

holding the tone arm on the rest post, move the trip

arm until the leg on the reset trip arm engages the
bracket-and-clip ear, and at the same time, the long ear

to obtain the correct clearance. Then adjust the screw of the bracket and clip is approximately 14, above
on the pivot assembly (figure 32) so that the tone the cut-out notch on the ratchet-plate assembly, Part
arm will clear the rest hook on the stanchion, Part No. 76-4197, as shown in figure 35.

No. 56-5987.

56-5903 TRIP ARM T
UPPER BEARING \ CLAMP SCREW |
: 4 o/ {
abebib NG iLi )
|

P
~ s

1/716" IMIND

LEG ON RESET TRIP ARM ol
ENGAGING EAR ON BRACKET %
AND CLIP ASSEMBLY

: ADJUST UNTIL 76-4197

i 1732 CLEARANCE RATCHET I
S ’ y TPEESE IS MAINTAINED LATCH PLATE
Figure 34. Tone-Arm Height Adjustment Figure 35. Trip-Switch Adjustment

© John F. Rider
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Trip-Finger Adjustments

Place the tone-arm needle in the finish groove of a
record, and observe the trip finger riding over the
ratchet on the ratchet-plate assembly, Part No. 76-4197.
The trip finger should assume an angle of 25° to 30°
while riding over the ratchet, as shown in figure 7.
Adjust the screw on the trip-arm receiver to obtain
the proper angle.

PHILCO CORP.

Selector-Lever Stop Adjustment

The selector-lever “throw” is adjusted by loosening
the screw in the lock plate, Part No. 56-5986 (figure
11), and centering the lock plate so that when the
STD. PLAY—LONG PLAY control is in either posi-
tion, the shift lever on the motor will not bind against
either side.

76-40886
PICKUP BRACKET
AND
HINGE ASSEMBLY

T

k]

45-1610
TONE ARM SHELL ASSEMBLY

LEAD-DRESS

A TUBING
45-1609
PICKUP AND
NEEDLE ASSEMBLY MCURTING
SCREW
4-40
35-2678
NEEDLE

76-4335
PIVOT ASSEMBLY

56-5882
COUNTERWEIGHT

% ©
b =
&

MOUNTING SCREWS
AND LOCKWASHERS

TP6&04-§

Figure 36.

Record-Player Tone-Arm Assembly, Part No. 35-2686

REPLACEMENT OF PARTS AND ASSEMBLIES ON
RECORD PLAYER

1. Crystal-Cartridge Assembly, Part No. 45-1609

To remove the crystal cartridge, grasp the crystal
by its sides, and pull it down and out. When replac-
ing the cartridge, push it up into the head of the tone
arm, until it is seated in position.

2. Tone-Arm Assembly, Part No. 35-2686

a. Unsolder tone-arm leads from terminal panel on
underside of changer base plate. The tone-arm as-
sembly is shown in figure 36.

b. Unhook pull cord, Part No. 76-2982-1, from
spring and link assembly, Part No. 56-5990 (figure 9).

c. Loosen clamp screw which holds reset trip arm
to tone-arm shaft.

d. Lift out tone arm.

3. Tone-Arm Thrust Bearing, Part No. 56-5916

a. Remove tone arm as directed in paragraph 2
above.

= ==
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Figure 37,

b. Remove “E” washer, Part No. IWG60977FE7,
from bearing shaft (figure 8).

c. Lift bearing out of rubber grommet, Part No.
27-4099-3, mounted on tone-arm-shaft support.

4. Tone-Arm Stanchion, Part No. 56-5987
a. Remove tone arm as directed in paragraph 2
above.

b. Remove hex-head screw from each end of tone-
arm stanchion, under changer base plate.

c. Lift our stanchion (figure 7).

5. Tone-Arm Upper Bearing, Part No. 56-5903
a. Remove tone-arm stanchion, Part No. 56-5987,
as directed in paragraph 4 above.

b. Remove “E” washer, Part No. 1W60981FE7,
from bearing shaft mounted on tone-arm stanchion
(figure 35).

€. Remove bearing from grommet, Part No.
54-4624, by sliding it out from underside of stanchion.

6. Ratchet Latch Plate, Part No. 76-4197
a. Remove “E” washer, Part No. IW60977FE7,
from switch bracket, Part No. 76-4196 (figure 32).

b. Slide ra:chet plate off switch bracker.

Model M-9C, Wiring Diagram

7. Switch Bracket, Part No. 76-4196

a. Remove mercury switch, Part No. 76-2140-2,
from clip.

b. Unhook pull-cord spring, Part No. 76-2982-1,
from link.

¢. Remove two hex-head screws which hold switch
bracket to base plate.

d. Unhook link from actuator.

8. Selector Lever, Part No. 56-5985

a. Remove “E” washer, Part No. 1WG0977FE7,
from stud which mounts selector lever, Part No.
56-5985, underneath base plate (figure 11).

b. Remove spring washer, Part No. 1W56306FE15,
from stud.

¢. Remove "U”-shaped spring, Part No. 56-5995,
between selector lever and base plate.

d. Loosen lock-plate screw (figure 11).

e. Loosen motor-mounting screws and cock motor
to one side.

f. Set STD. PLAY—LONG PLAY control to STD.
PLAY position.

8. Align ears of selector lever with cut out on base
plate, and pull out selector lever from stud on under-
side of base plate.

h. Disengage selector lever from control-button
link.

© John F. Rider
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REPLACEMENT PARTS LIST

Service Service

Part No. Description Part No. Description
35-1371 Motor 56-4631FA15  Pin, tone-arm lift
35-2663-2 Tone-arm assembly, record changer 56-4670FA38  Spring, feeler (selector assembly)
35-2671-1 Crystal, standard 56-4774FA3 Bar, push-off (rear)
35-2672FC55  Tone-arm shell 56-4778FA38  Spring, control knob
35-2678 Needle for special crystal 56-4926 Spacer, motor
35-2686 Tone-arm assembly, record player 56-5644 Spring, spindle
35-3066-2 Turntable 56-5882 Counterweight
41-3869-2 Cable and plug 56-5903 Bearing, upper
42-1750-3 Switch, motor 56-5916 Thrust bearing
42-1873 Switch 56-5981 Trip receiver, record-player tone arm
45-1597 Needle 56-5985 Lever, selector
45-1609 Pickup-and-needle assembly 56-5986 Plate, lock
45-1610 Tone-arm assembly (shell) 56-5987 Stanchion, record-changer tone arm
45-3031 Nut, knurled 56-5990 Link, lifter
45-6479 Pulley belt 56-5991 Link, selector
45-6481 Idler wheel 56-5995 Spring, “U” (selector lever)
54-4479-1 Control, RE].—AUT.—-MAN. 56-6404 Trip receiver, record-player tone arm I
54-4460 Bumper 76-2140-2 Switch, mercury
54-4501 Motor-mounting grommet 76-2978 Bridge assembly
54-4634 Control, STD. PLAY—LONG PLAY 76-2982 Pull-cord assembly, record-changer
54-7613 Trip finger tone arm
56-1880 Cover, switch 76-2982-1 Pull-cord assembly, record-player
56-2832FA3 Clamp, cable (L3 eRem
56-4585FA3 Tdlss e 76-2983FA2 Sh::;]and swivel, record-changer tone
56-4588FA3 Aguator, push-off 26-2984 Push-off, cover
56-4589FA3 Link, control
56-4593 Plate, fulcrum 76-2987 Ac;;:\]tor lever, record-changer tone
56-4594FA37 Plate, push-off slide 76-2989 Cam-gear assembly
56-4595FA3  Rod, push-oft 76-2990 Trip-plate assembly
56-4596FA3 Hanger, push-off 76-2991 Bearing assembly
56-4597FA3 Ba?r, push-off 76-3926 Spindle
56-4599FA3 Sl:d.er, safety 76-4086 Bracket (pickup and hinge)
Zg-jg?)(l)FzA}S 21;::;% return 7?-2192 Base plate f

) . 76-4193 Actuator, lift lever
56-4601-3 Spacer . 76-4194 Trip-switch assembly
56-4603FA38 In.dex spring 76-4195 Bracket-and-clip assembly
56-4G04FE15 an’ tone-arm pivot 76-4196 Switch-bracket assembly
Zgigggi:g Iii:i’ i(::)i 76-4197 Ratchet.latch plate
56-460SFA38  Spring gls Reset trip arm
56-4610 Spring, “U” (bridge assembly) UL 1D e (Grlretiil i)
56-4613FA38  Stop s;,)ring 76-4335 Pivot assembly, record-player tone arm
56-4614 Trip-arm stop 1W14460FA44 Screw (3-48x%%”), crystal mounting
56-4616FE15 Feeler (selector assembly) 1W36521FA3  Pin, escutcheon
56-4617FA3 Hinge (selector assembly) 1W52627 Cam-gear washer
56-4618FE15 Selector 1W5G306FE15 Spring washer, selector-lever assembly
|l 56-4626-1FA7  Record shelf 1W57117 Tubular clip
56-4627FA3 Rel;iliir)ler, spring (record-shelf assem- 1WG60977FE7 "E;lzzzsl:;rd( tfl?rr lssilgit:rri[:;\;er, ratchet
y y 1}
56-4628FA38  Spring, ring 1WG0980FE5  “E” washer (for cam and actuator
56-4629 Saddle, push-off (record-shelf assem- stud)
bly) 1WG0981FE7  “E” washer (for upper bearing)

56-4630FA38  Spring, record shelf 2W53954 Washer, selector assembly

o John F. Ride;
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PHILCO CORP. MODEL M-12C

PUSH-OFF EARS *U'SPRING ‘E'WASHER
56-5995 IW60977

FIGURE (13) SPECIAL PHILCO RECORD-SHELF
GAUGE, SHOWN IN CORRECT POSITION

LIFTER
LINK
56-5990 :
4 ded
PUSH- OFF BAR PUSH-OFF ACTUATOR
LOCKING SCREW 56-4588FA3 IN CONTACT
WITH ROLLER ON CAM GEAR
FIGURE (14) PUSH-OFF ADJUSTMENT TP7I%0

FIGURE (I5) PHILCO GRAM SCALE, SHOWN IN POSI-
TION FOR MEASURING NEEDLE PRESSURE AND
VERTICAL FRICTION

NOTCHES FOR
ADJUSTING SPRING

TP7349

FIGURE 16) NEEDLE-PRESSURE
ADJUSTMENT
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PHILCO CORP.

MODEL IM-12C
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MODEL M-12C PHILCO CORP.

TONE -ARM SHELL CRYSTAL
56-5758

CARTRIDGE

. NEEDLE

Y 45-1597
KNURLED NUT —®@
. BIAS SPRING 45-3031
56-4603FA38

COUNTERWOIGHT
56-5755

PULL-CORD ASSY. /

76-2982

MTG.SCREWS

4-40x1/4
SHAF T-AND~- SWIVEL

ASSY 76-3997

MTG. SCREWS
TR7354 4-40X1/4

FIGURE (22) CHANGER TONE-ARM ASSEMBLY (35.2675)

TONE-ARM ____—
SHELL 4%-i810

PICKUP-AND-
SRR INGE BRACKET
76-4086

COUNTE RWEIGHT
56-5882

LOCK WASHER

PULL= CORD
ASSY
76-2982~|

-4

MTG. SCREW

i PICKUP
cm /‘ CARTRIDGE
PRESSURE SPRING

45-161
NEEDLE > 2
45-1613

PIVOT PIN

PIVOT-AND-
SHAFT ASSY
76-4338%

MTG.SCREWS

TP7361

FIGURE (23) LONG-PLAY TONE-ARM ASSEMBLY (35.2686)
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MODEL 11-12C|

PHILCO CORP.
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MODEL M=-12C - PHILCO CORP.

()
6X58/8
{ MTG, SCREWS ——____
()/msmzas\
SPACER }
56 -4926 6% 5/8
I MTé, SCREW

(- MTG. GROMME T T
o — 84-4501 \QO\* Y
S “ o} WASHER
SPACER
E/ss-:tgzs
;‘SM MTG. GROMMET

\ J 54-4501

MOTOR
35-1371

MOTOR PULLEY
45-6480

PULLEY BELT
45-6479

IDLER WHEEL

45-648I
TP-7014
FIGURE (24) MOTOR ASSEMBLY (35-1371)
,J""—N A
o ", CAM-GEAR ASS'y
o 2 76~ 3995
PUSH-OFF
ACTUATOR
56-4588FA3

9, 5
Rt iengin®

ACTUATOR

CAM-GEAR 76-2987

WASHER
ws2627

' LINK ACTUATOR
\E WASHER 76-4193
IW 609 80

FIGURE (25 CAM-GEAR AND ACTUATOR ASSEMBLIES TP-7015

©Jonn F. Rider

— — SN S



RCD. CH. PHILCO PAGE 19-69

PHILCO CORP.

MoDeL 11-12C

56~ 4397FA3
L.

PUSH~OFF ROD
56- 4595FA 3
SAFETY SLIDER
PUSH-OFF BAR 36- 4590FA3

et -

—~REAR PUSH-OFF
BAR
./ ©56-4774FA3

FULCRUM PLATE
56-5743

SPRING RETAINER
56-4627FA3

MTG.SCREW
(8-32 X3/8) %
WASHER —B

ER

/

56-5742

SPRING WASHER
IW56306

76-3993

PUSH-OFF PLATE
( 56-4594

PUSH-OFF COVER
76-3994

FIGURE (27) RECORD-
SHELF ASSEMBLY

CONTROL SUPPORT ,/

CONTROL BUTTON —

PUSH-OFF
HANGER
36-4596FA3
s i e
RETURN
SPRING

58-46800FA 38

TUBULAR CLIP IW5717

y SPRING RING
56-4628FA38

} SHELF SPRING
56-4630FA38

§——— MTG. screw

= 5 (8-32%3/8)
D 71 WA SHER

CONTROL SUPPORT
56- 5742
N

SPRING WASHER
IW S563C6

CONTROL BUTTCN
76-3993

PUSH-OFF SADDLE
& 56-5984FJ6

HOLD-DOWN BUMPER
54-4592

|
iy

TP7360
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PHILCO CORP.

MODEL M-12C
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PHILCO CORP. VMODEL M-12C |\

E_ CLAMP-SCREW
NUT 10-32

MTG.NUTS
4-40

STOP SPRING
56 -4 613FA38

TRIP ARM \

(SUBASSEMBLY) 76-4204

TRIP RECEIVER
56-5981

TRIP
CLAMP SCREW STOP
10-32XI 56-4614

WASHERS /@ @
SO ~

MTG.SCREWS ADJUSTING SCREW
4-40X5/16 - p 4-40X 7/16

TP4227-1

FIGURE @ TRIP-ARM AND TRIP-RECEIVER ASSEMBLIES

FEELER
56-46I16FEIS

WASHER
2W53954

FEELER SPRING
56-4670FA38

TUBULAR CLIP
IWS717

ESCUTCHEON PIN

SELECTOR SELECTOR HINGE
IW3852IFAD

TP 412 3 56-4618FEIS S6-4617FA3

FIGURE (29) SELECTOR ASSEMBLY

e e E——
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PHILCO CORP.

MODEL M~-12C
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REPLACEMENT OF PARTS AND ASSEMBLIES (Concluded)

18. Long-Play-Tone-Arm Upper Bearing, 56-5903

a. Remove long-play-tone-arm stanchion, 56-5987, as directed in paragrqph 17.

b. Remove “E” washer, 1WG60981, from upper-bearing shaft mounted on long-
play-tone-arm stanchion (figure 19).

c. Remove upper bearing from rubber grommet mounted on long-play-tone-arm
stanchion.

19. Selector Lever, 56-5985 .

a. Remove “E” washer, 1W60977, from stud which mounts selector lever on
changer base plate. See figure 14.

b. Remove spring washer, 1W56306, from stud.

¢. Remove “U”-shaped detent spring, 56-5995, between selector lever and changer
base plate.
d. Loosen lock-plate screw.
e. Align ears of selector lever with cutout slots on changer base plate.
f. Remove selector lever from stud. *
g. Disengage selector link, 56-5991, from selector lever

STANDARD
CRYSTAL
P-30

PHILCO
SPECIAL
CRYSTAL

ON-OFF

SWITCH

o
RECORD

PHONO CHANGER
MOTOR PLUG

o

MERCURY
SWITCH

TP-8396

FIGURE 30) WIRING DIAGRAM OF MODEL M-12C

— e ——— e —————
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REPLACEMENT PARTS LIST |

SERVICE SERVICE

PART NO. DESCRIPTION PART NO. DESCRIPTION
35-1371 Motor 56-5754 Pivot pin (changer tone arm)
35-2671-1 Crystal pickup (changer) 56-5755 Counterweight (changer tone arm)
35-2675 Tone-arm assembly (changer) 56-5758 Tone-arm shell (changer)
35-2686 Tone-arm assembly (long play) 56-5882 Counterweight (long-play tone arm)
35-3066-1 Turntable 56-5903 Bearing (long-play tone arm)
41-3869-2 Cable and plug 56-5912 Stop (long-play tone arm)
42-1873 Switch 56-5916 Bearing, thrust
45-1597 Needle (changer) 56-5981 Trip receiver (trip arm)
£5-1609 Pickup-and-needle assembly (long 56-5984F]6 Saddle, push-off

play) 56-5985 Lever, selector

45-1610 Tone-arm shell (long play) 56-5986 Plate, lock
45-1612 Pickup cartridge 56-5987 Stanchion (long-play tone arm)
45-1613 Needle (long play) 56-5990 Link, lifter
45-3031 Knurled thumb nut 56-5991 Link, selector
45-6479 Pulley belt 56-5995 Spring, detent (“U” shaped)
45-6480 Motor pulley 56-6404 Trip receiver (reset trip)
45-6481 Idler wheel 76-2140-2 Switch, mercury
54-4501 Grommet, motor mtg. 76-2982 Pull-cord assembly (changer tone
54-4592 Bumper (record-shelf hold-down) arm)
54-7613 Trip finger 76-2982-1 Pull-cord assembly (long-play :one
56-2832FA3 Cable clamp arm)
56-4585FA3 Lever, index 76-2987 Actuator assembly (changer tone arm
56-4588FA3 Actuator, push-off 76-2990 Trip plate
56-4589FA3 Link, control 76-2991 Bearing assembly
56-4594 Plate (push-off slide) 76-3926 Spindle
56-4595FA3 Rod, push-off 76-3993 Control button
56-4596FA3 Hanger, push-off 76-3994 Push-off cover (record shelf)
56-4597FA3 Bar, push-off 76-3995 Cam gear
56-4599FA3 Slider, safety 76-3997 Shaft and swivel (changer tone arm)
56-4600FA38  Spring, return 76-3998 Bridge 4ssembly
56-4603FA38  Spring, index 76-4008 Base-plate assembly
56-460GFA3 Link, long 76-4010 Cover assembly (switch)
56-4607FA3 Link, short 76-4086 Bracket (pickup and hinge)
56-4608FA38  Spring 76-4193 Link, actuator
56-4613FA38  Spring, stop 76-4194 Trip switch
56-4614 Trip-arm stop 76-4195 Bracket-and-clip assembly
56-4616GFE15 Feeler (selector assembly) 76-4196 Switch bracket
56-4617FA3 Hinge, selector 76-4197 Latch assembly
56-4618FE15  Selector 76-4198 Reset and trip
56-4627FA3 Retainer, spring 76-4201 Base-plate assembly
56-4628FA38  Spring ring 76-4204 Trip arm (subassembly)
56-4630FA38  Spring (record shelf) 76-4335 Pivot assembly
56-4647 Retainer, spring 1W14460 Screw, 4-40 x ¥4, crystal mtg.
56-4670FA38  Spring (feeler) 1W36521FA3  Pin (escutcheon)
56-4774FA3 Bar, push-off (rear) 1W52627 Cam-gear washer
56-4926 Spacer, motor mtg. 1W56306 Spring washer
56-5644 Spring, spindle 1W57117 Tubular clip
56-5742 Support (control button) 1W60977 “E” washer, small
56-5743 Plate, fulcrum 1W 60980 “E” washer, medium
56-5744 Tone-arm rest (changer) 1W60981 “E” washer, large
56-5753 Push-off saddle 2W53954 Washer, selector assembly

© John F.
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DESCRIPTION OF OPERATION

Power for the motor circuit is controlled by two
mercury switches. These switches are inserted into
clips; one of these clips is a part of a latch-plate-and-
clip assembly, Part No. 76-4237, and the other is a
part of a reset-plate-and-clip assembly, Part No. 76-
4238, These two plate-and-clip assemblies are mounted
on a switch-bracket assembly, Part No. 76-4235, which
is located underneath the base plate, as shown in
figure 1.

The tipping of the mercury switches to the OFF
and ON position is accomplished by the trip arm,
which is attached to the tone-arm shaft, and therefore
is controlled by the tone arm.

When the tone arm is pulled back and set on its
rest post, a protruding leg on the trip arm contacts the
reset-plate-and-clip assembly, Part No. 76-4238, and
raises it upward and tips the mercury switch mounted
on it to the OFF position, as shown in figure 1. By
the same action, the reset plate contacts an ear on the
latch-plate-and-clip assembly, Part No. 76-4237, and
holds it in an up, or horizontal, position. This tips
the mercury switch mounted on it to the ON position,
as shown in figure 1.

76-2140-2
MERCURY SWITCHES

. 765-4238
RESET PLATE
- T e

AND
CLIP ASS'Y

76-4237
= LATCH PLATE
ND

A
CLIP ASS'Y

LI

Figure 1

The two mercury switches are electrically connected
in series. Since one of them is in the OFF position
when the tone arm is on the rest post, the motor cir-
cuit is open and no power is supplied 1o the motor.
When the tone arm is taken off the rest post and
placed on a record, the reset-plate-and-clip assembly is
permitted to drop down, tipping its mercury switch
to the ON position. See figure 2. The motor circuit is
now closed, and the record player is turned on.

During the playing of a record, 3 trip finger
mounted on the trip arm rides over a ratchet on the
latch-and-bushing assembly, Part No. 76-4197; see
figure 3. When the pick-up needle enters the eccen-

tric finish groove at the end of the record, the trip
arm, which is connected to the tone arm through the
tone-arm shaft, will oscillate in a forward and back-
ward motion, causing the trip finger to trip the latch-
and-bushing assembly, Part. No. 76-4197. This per-
mits the latch-plate-and-clip assembly to drop down,
and tip its mercury switch to the OFF position. The
motor circuit is now open, and the record player is
turned off.

76-4197
LATCH AND _
BUSHING
ASSEMBLY

Figure 3

TESTS
STARTING

With the tone arm on the rest post, place a 12-inch
Columbia Long Playing Record on the turntable, lifc
the tone arm from the rest post, and place it on the
starting groove of the record. The turntable should
start immediately after the tone arm is off the rest
post. If not, refer to page for the adjustment of the
switches.

©John F. Rider
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PICKUP AND NEEDLE

After the tone arm has been placed on the record,
listen to its tone. If distortion is noted, replace the
crystal cartridge as directed on page If the trouble
continues, check for loose wiring leads, bad con-
tacts, etc.

SHUTOFF

Place the tone arm in the finish groove of the rec-
ord, and observe the shutoff action. The record player
should shut off within three revolutions of the turn-
table, after the pickup needle has entered the finish
groove of the record. Refer to page for trip-finger
adjustments,

BASE-PLATE CLEARANCE

Remove the record from the turntable, and place
the tone arm over the base plate. Note whether there
is 2 minimum of lg-inch clearance between the needle
point and the base plate. Refer to page for the base-
plate-clearance adjustment.

TURNTABLE AND MOTOR

Allow the motor to run for at least 10 minutes, then
place a stroboscope disc such as Philco Part No.
45-9531 on the turntable, and illuminate the disc with
a lamp operating on 60-cycle a.c. The dots in the
row calibrated for 334 r.p.m. should appear to re-
main stationary or drift very slowly, but smoothly,
forward or backward. If the dots are moving in either
direction very fast or in a jerky motion, refer to
“Uneven Turntable Speed and Rumble,”

ADJUSTMENTS
NEEDLE PRESSURE AND VERTICAL FRICTION

Needle pressure and vertical friction can be meas-
ured by means of the Philco Gram Scale, Part No.
45-9532. The scale consists of a long, flat pointer
spring set in a movable pivot. The end of the scale
has a number of divisions, with each division equal
to one gram. The center line is zero.

Hold the scale on its edge, with the setscrew up,
and set the pointer spring to the midpoint, or zero,
position. Lift the tone arm slightly off the rest post
and place the needle point in the dimple in the
pointer spring. Lift the tone arm approximately 14
inch with the scale, as shown in figure 4, and note
the reading. Then lower the scale V5 inch again and
note the reading; see figure 4A. The midpoint be-
tween the two readings is the needle pressure, and
the difference between the two readings is the vertical
friction. The needle pressure should be not less than
5 grams and not more than 7 grams, and the vertical
friction should be not more than 2 grams.

PHILCO CORP.

e O A—— . e YW Nl W
e cn——————
| e—
- | ——
T ———

TP8623,

Figure 4A

Example:

With the scale attached and the tone arm raised
12 inch, the reading is 7 grams. With the tone
arm lowered, the reading is 614 grams. The mid-
point between the two readings, or the needle
pressure, is approximately 6% grams. The differ-

©John F. Rider
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ence berween the two readings, or the vertical
friction, is 34 gram.

To obtain the correct needle pressure, bring the
tone arm to the center of the turntable and unhook
the spring, shown in figure 6, from the notch of the
pivot-and-shaft assembly, Part No. 76-4092. Place the
spring in different notches until the correct necdle
pressure is obtained.

HORIZONTAL FRICTION

Lay the Philco Gram Scale, Part No. 45-9532, flat
with the scale divisions up, and set the pointer spring
to the midpoint, or zero, position.

Take the tone arm off the rest post and place a
weight on top of the back section of the tone arm.
Move the weight until the tone arm is balanced in a
horizontal position.

Hold the scale so that the pointer spring bears
against the side of the tone-arm head as shown in

figure 5; move the tone arm with the spring toward
the center of the turntable, and note the reading while
the tone arm is being moved horizontally.

At no time should the reading be more than 3
grams.

PICKUP HOLDER

The pickup holder should be centrally spaced be-
tween the walls of the tone arm so that the pickup
cartridge does not bind or rub against the inside of
the tone-arm wall when the cartridge is move ver-
tically.

To obtain the proper spacing, first remove the tone
arm (see page ); loosen the screw which holds the
pickup-bracket mounting. Move the mounting until
it is centrally spaced between the walls of the tone
arm; maintain a Y4.-inch clearance between the tip
of the ears on the holder and the inside surface at the
front end of the tone arm, as shown in figure 7.

Figure 5

©John F. Rider
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m TRIP SWITCH

SPRING

With the tone arm on the rest post, both the reset-
plate switch, Part No. 76-4238, and the latch-plate
switch, Part No. 76-4237, should be in a horizontal
position, as shown in figure 1. To adjust, turn the
record player around and, from the rear, loosen the
trip-arm clamp screw. Hold the tone arm on the rest
post, and move the trip arm until the trip-arm leg
engages the reset-latch ear. At the same time, the
latch-plate ear should be approximately 1., inch above
the cut-out on the ratchet-plate-latch assembly, Part
No. 76-4197. Refer to figure 9 for the correct posi-
tion of the latch ears. After the adjustments are made,
tighten the clamp screw on the trip arm.

Note: Before tightening the clamp screw, be sure
Figure 6 to leave .010-inch vertical clearance between the spacer
in the trip arm and the tone-arm-shaft support.

1732 INCH CLEARANCE FROM
WALL OF ARM

MOUNTING PICKUP HOLDER TRIP -ARM
SCREW CENTERED LEG

I — - TP6596/
RESET EAR
Figure 7
LATCH PLATE EAR
1/32 INCH ABOVE -
TOUT ON
TONE-ARM BASE-PLATE CLEARANCE O A
With the tone arm off the rest post and lying over
the base plate, as shown in figure 8. the needle Figure 9

should be at least V4-inch, and not more than % ;-inch
above the base plate. If the clearance is incorrect,

grasp the tone arm and raise or lower it, whichever is TRIP FINGER
1 required) with a little pressure to obtain the correct Place the tone-arm needle in the finish groove of a
clearance. record, and from underneath the rear of the record

player observe the trip finger riding over the ratchet
on the latch-bushing assembly. The trip finger should
assume an angle of 25° to 30° while riding over the
ratchet, as shown in figure 3. Adjust the screw on the
trip arm to obtain the proper angle.

TRIP-FINGER CENTERING

The trip-finger center line should be directly over
the ratchet on the latch-and-bushing assembly when
the tone-arm needle is in the finish groove of the
record. To adjust, remove the mercury switches from

their clips by pulling them out. Loosen the two nuts

‘ y which hold the switch-assembly bracket, Part No. 76-

ﬁ Pk : 4235, to the base plate. Move the switch bracket uatil
T T\ P the trip-finger center is directly over the ratchet.
Tighten the switch-bracket nuts and insert the mer-
cury switches, in the clips, in the correct positions.

Note: Be sure that sufficient clearance between the
mercury switches is maintained, or they may bind
Figure 8 against each other when tripped.

©Jonn F. Rider
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IDLER PULL CORD

The idler wheel should be disengaged from the
motor shaft when the tone arm is on the rest post. It
should re-engage when the needle is approximately
1 s-inch from the edge of a 12-inch record. To. ad-
just, tighten or spread the loop of the pull cord at-
tached to the trip arm. See figure 7.

UNEVEN TURNTABLE SPEED AND RUMBLE

Remove the turntable by removing the E washer
from the spindle and pulling the turntable up. Clean
all dirt from the idler-wheel assembly and the inside
rim of the turntable. Examine the idler wheel and
the rim of the turntable for bumps. Replace the idler
wheel or turntable if any bumps are found. Some
rumble can be caused by looseness of one or more of

78-4086
PICKUP BRACKET
AND
HINGE ASSEMBLY

X

PHILCO CORP.

35-2676-1FL68
TONE ARM SHELL

WIRE DRESS

FMODEL M-15

the motor mounting screws, or by hardening of the
rubber grommets on the motor frame.

REPLACEMENT OF PARTS AND
ASSEMBLIES

The following procedures are recommended for the
correct replacement of parts and assemblies. The part
should be replaced by reversing the order of removal,
and should be adjusted as directed in the “Adjust-
ments” section of this manual.

CRYSTAL-CARTRIDGE ASSEMBLY, PART No.
45-1609

To remove the crystal cartridge, grasp the crystal
by its sides and pull it down and out. When replac-
ing the cartridge, push it up into the head of the
tone arm until it is completely seated.

56-5882
COUNTERWEIGHT

TUBING
45-1609
PICKUP
ASSEMBLY MOUNTING
SCREW
76-4092
SHAFT AND PIVOT
ASSEMBLY x
MOUNTING SCREWS
AND LOCKWASHERS
TPE60O4
Figure 10
— e—m——
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MOTOR, PART No. 35-1359 OR 35-1361
1. Remove E washer from spindle.
Lift out turntable.

Remove idler pull cord from idler bracket.

PPN

Unsolder motor leads.
5. Remove the three mounting screws.

6. Lift out motor.

TONE-ARM ASSEMBLY, PART No. 35-2681

1. Unsolder tone-arm lead wires from terminal panel
on underside of record-player base plate.

2. Loosen clamp screw which holds trip arm to tone-
arm shaft.

3. Lift out tone arm. Be careful not to lose fiber
spacer on tone-arm shaft. Refer to figure 10 for
correct assembly of tone arm.

TONE-ARM THRUST BEARING,
56-5916

1. Remove tone-arm assembly as directed under
"Tone-Arm Assembly, Part No. 35-2681.”

2. Remove E washer, Part No. 1WG60977FE7, from
bearing shaft; see figure 11.

PART No.

3. Lift bearing out of grommer, Part No. 27-4099-3,
mounted on tone-arm-shaft support, Part No. 56-
5827.

* 56-%627
TONE ARM
SHAFY SUPPORT

56-59i6
THRUST BEARING
iW60977 FE?
E WASHER
27-4099-3
MTG GROMMET
MOUNTING SCREWS
YRG807

Figure 11

PHILCO CORP.

TONE-ARM UPPER BEARING, PART No. 56-5903

1. Remove tone-arm assembly as directed under
“Tone-Arm Assembly, Part No. 35-2681.”

2. Remove E washer, Part No. 1WG60981FE7, from
upper bearing at top of tone-arm housing.

3. Lift out bearing from underneath base plate.

TONE-ARM-SHAFT SUPPORT, PART No. 56-5827

1. Remove tone-arm assembly as directed under
“Tone-Arm Assembly, Part No. 35-2681.”

2. Remove the two mounting screws from under-
neath base plate.

RESET-PLATE-AND-CLIP ASSEMBLY, PART No.
76-4238

l. Remove mercury switch from clip.

2. Remove E washer, Part No. 1WG60971FE7, from
shaft of reset plate mounted on switch assembly;
see figure 12.

3. Slide reset plate out of brass bushing from switch
assembly.

LATCH-PLATE-AND-CLIP ASSEMBLY, PART No.
76-4237

1. Remove reset plate, Part No. 7G-4238, as directed
in paragraph above,

2. Remove E washer, Part No. 1WG60971FE7, from
latch-plate shaft.

3. Slide latch plate out of brass bushing from switch
assembly.

RATCHET-LATCH ASSEMBLY, PART No.
76-4197

1. Remove E washer, Part No. 1WG0977FE7; see
figure 12.

2. Slide ratchet-latch assembly off switch assembly.

SWITCH ASSEMBLY, PART No. 76-4235
1. Remove mercury switch from latch-plate clip.

2. Remove the two hex-head nuts which hold switch
assembly to base plate.

©John F. Rider
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IW60977 FE7

Q;_ E WASHER

76-4197
RATCHET LATCH AND
BUSHING ASS'Y

y IW60971 FET
% E WAS%Q

76-42236
SWITCH BRACKET
76-4237
LATCH PLATE
AND CLIP ASS'Y

76- 4238
RESET PLATE AND
CLIP ASSY

76-2140-2 -
MERCURY SWITCHES

Figure 12

Vo s Wittt a RED

__/_ _____ l\—?/— BL |||
PIN VIEW -05 i 0! b

IMEG

TP6918

Model M-15, Schematic Diagr .m
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Part No,
10720
10720A
27-4099-3
28-2345
28-2669FA43
35-1359
35-1361
35-2676-1FC66
35-2681
35-2683
35-2685
41-3821-6
41-3869
45-1609

54-4604
54-4605
544624
54-4638
54-4645
54-7665
55-0890
H 56-2832FA3
56-4584FA3
56-5827F A3
56-5882
56-5903
56-2912FA3
56-5916
56-6295
56-6296
566305

REPLACEMENT PARTS LIST

Description
Cabinet, less scale
Cabinet, less scale
Grommet
Cable clamp
Plug (for FM Adaption)
Motor (Alliance)
Motor (G.1.)
Tone-arm shell
Tone arm
Turntable (Alliance)
Turntable (G.I.)
Line cord
Cable

Pickup-and-needle assem-
bly

Cabinet base
Cabinet top
Grommet
Tone-arm rest
Rubber foot
Bottom cover
Bumper

Cable clamp, pickup
Loop, cord
Support, shaft
Counterweight
Bearing, upper
Stop

Thrust bearing
Lid support
Binder post

Hinge

PHILCO CORP.

Parr No,

76-2140-2

76-4086

76-4092
76-4189
76-4197
76-4235
76-4236
76-4237
76-4238
Ww2537-3
IW10796FA9
W 56920FE7
IWG0971FE7
1\WG0977FE7
1WG60981FE7

11W52604

TP6326

Description

Mercury switch

Bracket assembly, pickup
and hinge

Pivot, tone arm

Reset and trip

Latch assembly

Switch assembly

Switch bracket

Latch plate

Reset plate

Screw, hinge

Screw, binder post
Speed clip, tone-arm rest
E washer, switch assembly
E washer, thrust bearing
E washer. upper bearing

Fiber washer

|

©John F. Rider
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MODEL RP-168,
Series

The basic RP168 mechanism includes the metal sub-panel and
all necessary operating parts except the tone arm and trip
lever assemblies. Instruments using the cabinet as the motor
beard will have additional items (other than the tone arm and
trip lever assemblies) listed in the Service Data issued for the
individual models.

RP-168-1: Record changer mechanism plus tone arm assembly
RMP-129-1; instrument cabinet is used as record changer motor
board. Used in Models 9JY and 9EY3.

RP-168A-1: Record changer mechanism plus tone arm assembly
RMP-129-1 and metal motor board. Used in Models 9wl1o0l,
9W103, SW105, 9TW333, 9TW390 and 9Y7.

Complete record changer parts listing (except oufput cable),
included in this Service Data. Different types and lengths of
output cables are used—listed in Service Data of Individual

Instruments.

RP-168A-2: Record changer mechanism plus tone arm assembly
RMP-130-1 and metal motor board. Used in Berkshire Models.

AUTOMATIC OPERATION

1. Place a stack of records over the center post, with the de-

sired selections upward the last record to be played on top.
2. Apply power to drive motor.

3. Push the “startreject” knob to “start” and let go. The
mechanism will automatically play in sequence one side of

each record stacked on the separator shelves.

4. To reject a record being played push the “start-reject” knob

to “reject.”

.(I'I

At conclusion of playing and as the last record is being
repeated, lift tone arm and place on rest. Push “on-off” knob

to the “off” position.

©John F. Rider

SPECIFICATIONS

This mechanism is designed to play automatically a series of
eight new RCA seven-inch fine groove records.

L S P LN L P TErrY P 45
Pickup . S ol e e iral 2 5 8 b g 5o W i G AN S g e e Crystal
Sapphire dia. ............. ... .0009 inches
Pickup voltage output ........... ... ... . ... . .. Medium
Pickup force —............. ... ... ... . . . .. . .. ... S grams
CAUTION
1. Avoid handling the tone arm when the mechanism is in
cycle.

2. Do not use force to release a jam.

Do not try to remove the records on the turntable if the
turntable is stopped in cycle.

4. Do not try to operate the mechanism if the separator
knives protrude from the center post when the mechanism
is out of cycle.

Turn Power control on. The turntable revplves. Press finger
gently against protruding dises until they disappear inside
the holder. Do not do this during a change cycle.

LUBRICATION

A light machine oil (SAE No. 10) should be used to oil the
Learings of the drive motor.

On all bearing surfaces, excepting the motor bearings, Hough-
ton STA-PUT No. 320, or equivalent, should be used. On all
other sliding surfaces, STA-PUT No. 512, or equivalent, is
recommended. STA-PUT can be purchased from E. F. Hough-
ton & Co., 303 W. Lehigh Ave., Philadelphia, Pa.

(Do not oil or grease record separator shelves.)

It is important that the drive motor spindle and the rubber tire
on the idler wheel be kept clean and free from oil or grease,
dirt, or any foreign material at all times. Carbon tetrachloride
or naphtha is satistactory for cleaning these parts.
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Series

Function

Place records over
the center post and
turn the power on

CYCLE OF OPERATION RP-168

Explanation

1. Records rest on separator shelves protruding from either side
of the center post.

Push start-reject
knob

Operator

1. Siartreject knob which is linked to start-reject slide (45A)
moves trip pawl (37) into tripping position.

~

As the turntable rotates the small projection (8A) extending

from the underside of the turntable contacts end of trip

RADIO CORP. OF AMERICA

RECORDS

SEPARATOR SHELF

b |

IR

M5742C

pawl.

Tone arm rises

Automatic Cycle

CYCLING CAM
8B

1. As the turntable continues to rotate it carries the trip pawl
(37) along for a short distance.

2. The stud (37A) on trip pawl applies force against director
lever {41) in opposition to tension spring (42).
This force continues to be applied until the stud (41B) on
the director lever has been forced through the slot and into
the cycling cam (8B).

3. The end (41C) of the director lever extending below the
motor board moves away allowing the muting switch (63)
to close,

4. At the same time the stud (41A) pushes the tone arm lift
lever (35) which in turn raises the tone arm.

RSE 28 PAWL STUD

DIRECTOR APPLIES FORCE
LEVER ON DIRECTOR
41 LEVER
STUD TENSION
418 SPRING
42

Tone arm moves out

TONE ARM

MOVING CLOSES

MS$7420

MUTING SWITCH 63

TURNTABLE

2

REJECT LEVER

MS 742F

CLAMPING  STUD 58A OUIWARD
LATCH 50A
TONE ARM
RETURN LEVER /B
§ \ (O XA
)
MS T42H

TENSION SPRING 51

1. The end (41E) of the director lever (41) contacts stud (58A)
on trip lever (58), starting the ione arm on its outward
movement.

2 The stud (58A) on trip lever contacts tone arm return lever
(50), pushing it outward against the tension spring (51).

3. As the tone arm reaches its outermost position, it is locked
in position by the latch (S0A) clamping the stud (58A) on
the end of the tone arm return lever.

TONE ARM
MOVES

OUTWARD

1P

TR
LEVER 58

©John F. Rider
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RADIO CORP. OF AMERICA

RECORD
DROPPING TO
TURNTABLE

MODEL RP-168,
Serles

‘ KNIFE "‘L\"
s \YFE
o SHELF
ECCENTRIC,
usT42i
)
) T

TONE ARM

LANDING IS DETERMINED BY
STUD 50B_CONTACTING .

LANDING ADJ. STUD
TONE ARM RETURN

I = |

LEVER TRIP LEVER

LATCH 50A
UNCLAMPS

PROJECTION
50C

7 M5 742N
MUTING SWITCH 63
OPENS
S E— = — =

©John F.

Rider
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|MODEL RP-168,
Series

IN AND OUT
GEAR 6A

CONTACT HERE
PREVENTS ROTATION

SHELVES MOVE

Separator knives
separate the lower
record from the
stack and allows
the record to drop

to the turntable

1.

RADIO CORP. OF AMERICA

While the tone arm is moving outward the end (41C) of the
director lever (41) extending below the motor board, con:
tacts and prevents the star wheel (62) from rotating.

Since the turntable continues to rotate and the star whee!
and shaft remain stationary. The two small gears (SA and
6A) embedded in the upper section of the center post rotate
around the gear (7A) on the upper end of the star wheel
shaft (7).

The eccentric extending from the upper end of the twe
embedded gears runs in a slot in the separator shelves (S
and 6). This produces the necessary action which causes
the shelves to move in against the tension of spring (4),

As the shelves recede the separator knives (5B and 6B
mounted above each separator shelf, separate the lowe:
record of the stack and support the remaining stack while
the lower record drops to the turntable.

41E RETAINS
CONTACT
WITH STUD

TONE ARM
SPRING RETURN

51 LEVER 50

Tone arm moves in
for landing

As the locator lever (41) continues to move toward the ou
of cycle position the end of the locator lever (41E) retains
‘contact with the stud (58A) on the trip lever (58). This con-
tact stabilizes the inward movement of the tone arm whicl
is being pushed in by the tone arm return lever (50).

The inward movement of the tone arm is stopped directly
above the landing position due to the stud (50B) on tone
arm return lever coming in contact with the eccentric stud
(45C).

STUD 41A CONTINUES
TO CONTACT UNTIL SAPPHIRE
SETS ON RECORD

Tone arm lowers
sapphire to the

yecord

The stud (41A) on director lever (41) continues to contact
tone arm elevating lever (35) and lowers the sapphire on
the start of the record.

As the turntable completes on revolution the stud (41B) on
director lever is pulled through the slot in the cycling cam
by the force produced by tension spring (42).

While the stud (41B) on director lever slides through the
slot in the cam and assumes the out of cycle position, the
end of the director lever (41D) contacts projection (S0C) and
unlatches the tone arm return lever (50).

The end (41C) of the director lever below the motor board
moves away from the star wheel and opens muting switch.

S 8a |
READY TO/

l CONTAC T’

i AND START
| CYCLE AGAIN

MS 7420

Record plays

After the selection has been completed the sapphire moves
into the tripping groove. At this time the trip lever (58)
pushes the trip pawl (37) into position for engagement with
the stud {8A) on the under sige of the turntable.

This contact between stud (8A) and the trip pawl (37) stants
another change cycle ‘and the next récord is moved into
position for playing.

©John F. Rider
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Series
REPLACEMENT PARTS
STOCK) RL. DESCRIPTION STOCK | ILL. DESCRIPTION
MODEL RP-168 *74088 | 63 Switch—Muting switch
©74090 1 Nose—Spindle nose .33725 65 Washer—"“C” washer for trip pawl lever
1 * 74091 2 Spring—Spindle nose spring (formed) .7‘2‘5 66 Lever—Trip paw! lever i
3 Screw—No. 6-32 round head machine screw for 74100 | &7 59"{}9—Ttlp pawl take-up spring (.195" O.D. x
spindle nose spring . " —20Y2 turns) i
*74095 4 Spring—Separator sheli return spring (.180” O.D. 74102 | 89 W::;;)n—Dumponmq washer for idler wheel (bot-
x 1-1 16" —10 turns)
*74096 5 Separator—Separator knife, sheli cnd gear as- 70 Lockwasher—No. 4 lockwasher for idler wheel
sembly 71| NutoNo. 440 hex nut for idier wheel ting stud
b — 5 N ut—No. 4- ex nut for idler whee]l mounting stu
74096 6 So::r:‘;(lc;’x Separator knife, shel! and gear as +74071 73 Motor— 105,125 volts. 60 eycles
*74092 7 Gear—Star whee) shaft and gear assembly . .
*74042 8 Turntable—Turntable and shaif{ complete with mat ) MODELIRP lSB'A 1
©74094 8A | Mat—Turntable mat NOTE:' Parts listed for mechanism RP-168 plus the
*74080 | 17 Washer—Washer for turntable assembly following are those parts for the above Record
72349 | 18 Bearing—Turntable thrust bearing Changer. (For Pickup and Arm Assembly RMP-
72688 | 20 Washer—''C’’ washer for turntable assembly 129-1, see separate listing.)
21 Sc;ew-—No. 6-32 x 134 fillister he.ad machine screw ©74256 16 Washer—Vellutex washer
or turntable assembly (2 required) +74099 | 58 Le Trip 1 includ . N 9
74079 | 22 | Stud—Idler wheel mounting stud ver—Trip lever (includes spring No. 59)
. . . 74060 | 59 Spring—Trip lever spring (.171” O.D. x .695" —43
74078 23 Washer—Dampening washer for idler wheel (top) turns)
*74077 | 24 Wheel—Idler wheel 73549 Emblem—"RCA-Victor”’ emblem
74132 25 ¥::::v?;)o;::o:‘o‘:"mounhnq hardware consisting of *74210 Knob—Reject control knob
26 Three (3) lockwashers *74211 Lever—Reject lever actuating lever
27.72 | Six (6) fiat washers 74184 Motorboard—Motorboard complete with welded
brackets and stud—less rest and operating parts
28 Three (3) spacers *74212 Nut—Speed nut for reject control knob
*74087 29 Gr:‘r:;:l:;l)—ﬂubb" grommet to mount motor (3 re- ©74185 ﬂolt—l;::kup arm rest
+74089 20 sp,h;;;_'_‘lle:;‘; wheel spring (,195" Q.D. x .593” 33726 w::tlu.;tinqchv‘:ru’h" for mounting reject lever
*74231 kK] Cam—Follower cam L b
3595: g‘ LWushoxT—”C" wa'lh!"l for tone arm lift lever Picku‘;OBnE;- :xnp 1A2'9'.lmbly
*7407 L) ever—Tone arm lift lever N i
33726 k) Washer—“C’ washer for trip pawl (Used@ i tHRSEXI RUTVOndRREICER)
*74072 a7 Pawl—Trip pawl “74041 9 Arm—Pickup arm shell and stud less cystal, cable
35969 38 Washer—"'C** washer for director lever and rear pivot arm
*74076 | 41 Lever—Director lever *74061 9B | Pivot—Tone arm pivot
©74084 | 42 Spring—Director lever spring (.195” O.D. x .732” *74067 | 10 Crystal—Crystal cartridge complete including sap-
—23Y, turns) phire and gquard
49 Screw—No. 6-32 screw to mount muting switch *74065 10A | Screw—No. 2-56 x 3/16” fillister head screw to
44 Lockwasher—No. 6 lockwasher (external) to mount mount crystal (2 required) or needle guard (2
muting switch required)
*74070 45 Base—Sub-base assembly complete with all staked *74069 10B | Guard—Needle quard
and riveted parts including idler lever and reject *74068 10C | Sapphire—Sapphire and holder
lever *74230 10D | Washer—Washer and nut to mount sapphire and
*74082 45E | Washer—Felt washer (V2" O.D. x l4” LD. x holder
3/16” thick) 740865 11 Screw—No. 2-56 x 316" fillister bead screw to
*74086 | 46 Spring—Reject lever spring (.203” O.D. x 13/16” mount crystal (2 required) or needle guard (2
—34%, turns) required)
*74074 50 Lever—Return lever (includes spring No. 61) *74062 12 Screw—No. 8-32 x 1332 cone point pivot adjust.
*74085 51 Spring—Return lever actuating spring (.195” 0O.D. ing screw
x 29732"—37V, turns) 38458 13 Nut—Speed nut to hold pickup cable
*74075 52 Spring—Return lever latch spring (.1807 O.D. x 74410 14 Screw—No. 4-40 x 3/16” fillister head set screw to
.535”—211% turns) lock pivot screw 74062
35969 53 Washer—''C’* washer for tone arm return lever *74066 15 Cable—Twisted pickup cable (12”) complete with
33726 | 60 Washer—''C’* washer for star wheel shaft connectors
*740R3 | 61 Screw—No. 6-32 x .281” cone point set screw for *74060 39 Spring—Pivot arm spring (.171” O.D. x 695”—43
| star wheel (2 required) turns)
*74081 62 Wheel—Star wheel “74059 | 40 Arm—Pivot arm and shaft

SAPPHIRE POSITION
WHEN TRIPPING

TONE _ARM
CENTERPOST

TRIPPING ADJUSTMENT

The tripping should occur after the sapphire leaves the last
playing groove. This point of tripping should be when the
sapphire is 198 inches from the side of the centerpost. Bend end
of trip pawl as required.

BEND TRIP PAWL MST420

BACKWARD TO TRIE~ TRIP LEVER

FORWARD TO TRIP EARLY

©Jonn F. Rider
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RADIO CORP. OF AMERICA

TIMING OF SEPARATOR KNIVES SEPARATOR

<" KNIVES
. Make certain the two embedded gears (5 and 6) are meshed SYNCHRONIZED

"with gear (7A) on the upper end of the star wheel shait so
the action of the separator knives are synchronized.

- Loosen the two set screws (61) sufficiently to permit the star
wheel to rotate without disturbing the shaft (7).

. Position the separator knives as indicated in figure (3).

. Push reject lever and rotate the turntable slowly by hand )
until the end (41C) of the director lever moves in far enough, TR TY: - IN AND OUT
so when the star wheel is rotated it contacts by the amount !
as indicated in figure (2). GEAR 6A

. Tighten the two set screws (61) and rotate the mechanism
through a complete cycle.
The separator knives must rotate 360° and return to the
starting position as indicated in figure (3).

SHAFT 7

TONE ARM

CLAMPING
SCREW 57
OFLE{?EEF(!:TOR TRIP LEVER
ASSEMBLY
HORIZONTAL e | o b
MOVEMENT OF
TRIP LEVER
MST742R

SET TONE ARM
HALF-WAY

~BETWEEN GROOVES
AND RECORD EDGE

TONE ARM
leeMOVEMENT

PICKUP LANDING ADJUSTMENT

1. Assemble the tone arm and trip lever assemblies as shown
in figure (4). Leave the clamping screw (57) loose enough
to permit horizontal movement of the trip lever on the shatt.
(Allow approx. .010 inch vertical end play.)

. Turn the eccentric landing adjustment stud (45C) to deter- Fig. 5 TRIP LEVER
mine the inward and outward limit of adjustment, then turn MAXIMUM OUTWARD ADJ. LANDING ADJ.
. . o ] NORMAL ADJ———>
it to a setting half way between the limits. Fig. 6. MAXIMUM INWARD AD -
(Screwdriver slot approx. 30° from parallel with front edge
of subpanel, in a counter-clockwise direction.)

MS7423

. Place a record on the tumntable, push the reject lever and Fig. 6

slowly rotate the turntable until the sapphire is just ready
to set on the start of the record.

HEIGHT %Em
. Hold the trip lever and move the tone arm by hand until
sapphire is in position haliway between the music grooves
and the edge of the record.

- Tighten clamp screw (57), apply power and run the mech-
anism through cycle. (Note the sapphire landing position.)

. The exact landing position of the sapphire can be adjusted
by tuming the eccentric landing adjustment screw (45C).
(Do not attempt to correct a landing error of more than +

1407

“az". with the eccentric screw driver adjustment stud.)

Sapphire landing position should be (254") + 4" from the
side of the center post as shown in figure (5).

©John F. Rider
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Sqries ’

OUT OF CYCLE HEIGHT OF TONE ARM

Bend tone arm lug so the sapphire point is approximately V"
above the motor board as shown in the sketch.

BEND TONE ARM
LuG

MOTOR BOARD MSTA2V

Fig. 8

5(.¢"|

TONE ARM IN CYCLE HEIGHT ADJUSTMENT

Set the mechanism in cycle. Turn the turntable by hand, until
the tone arm has reached its maximum height. By means of «
screwdriver turn the height adjustment stud until the dis-
tance between the top of the turntable and the sapphire point
is %”. Turning the stud clockwise will raise the arm and
counter-clockwise will lower the arm.

IMPROPER RECORD SEPARATION o L GUT BFSTE
SEPARATOR KNIVES
OUT OF SYNC

OR BENT, LOOSE OR BROKEN
MS 755C

SHELVES END OF DIRECTOR LEVER BENT

BIND IN
CENTERPOST

To insure proper dropping of records and avoid tilting of stack.

It is important that the separator shelves move in and out

MST55 A freely. It is therefore essential that the shelves be free from
burrs, grease, grit or dirt in general.

FAILS TO TRIP

LOOSE ON SHAFT

“““ BIND

MSTSSE

. |
§ OR ROUNDED
STUD

BENT TRIP DOG
MS 755D

\SPRING MAY
BE MISSING

|| FAILS TO GO INTO CYCLE

BENT OR MISSING
STUD

STUD BROKEN
OR BENT

MS 755G MISSING SPRING 51
mMs78sF MAY CAUSE JAM

©John F., Rider
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MODEL RP-168,
Series

BIND
TIGHT BEARING

LOOSE
SPRING

WOW (Speed Variation)

GRE
ON R

IN IDLER
CARRIAGE

RADIO CORP. OF AMERICA

ASE OR OIL
UBBER TIRES

BINDING

/_\
L
BIND DUE TO
OEFECTIVE
. BEARING

oo

I X I Y I I I I TR TT T | R R I I X Y Y X T Y Y XX XYY YT T

BIND IN
SHAFT

MAY BE BENT
TOO HIGH

BIND IN
TONE ARM PIVOT

BIND IN
TONE ARM
PIVOT SHAFT

REPEATS GROOVES

MS

TOO MUCH
TENSION

‘ISSH

CONTINUOUS TRIPPING

~nay BE
MS7S5S 1 MISSING

STAR WHEEL
IMPROPERLY
TIMED

RECORD DROP ON OR HIT TONE ARM

MS- 7559

ERRATIC PICKUP LANDING

BENT OR TOUCHING
LATCH

LOOSE STUD

SPRING TOO

SE BIND IN

PIVOT

CRYSTAL PICKUP
FaN

1
]

| TWISTED CABLE —"

IN SOME RECORD CHANGERS:
BLACK WIRE IS
OMITTED OR A
SHIELDED WIRE MAY
BE USED.

MUTING SWITCH
TO PHONO INPUT OF INSTRUMENT Ll

Ms7e8 I

Fig. 10

"3 wire casie
OR

LS%LDED CABLE

i

A BENT SAPPHIRE SUPPORT
CHIPPED SAPPHIRE

SAPPHIRE TOUCHING
TONE GUARD

LINT OR FOREIGN
MATERIAL IN GUARD

A CHIPPED SAPPHIRE MAY CAUSE MS 767
SKIPPING OF GROOVES

A CHIPPED SAPPHIRE MAY CAUSE FAILURE TO TRIP

©John F. Rider
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MODEL 9EY3,
CHASSIS RS-132

Specifications
Tube Complement Power Supply Rating
L. BCA 12AVE ..ot sreessesens Amplifier 115 volts, 60 cycles A.C. ....ccoooovevvevveiereeieeeceran 45 watts
2. RCA 50C5 ... ... Output P
wer utput
3. RCA 35WA et es s en s Rectifier ° Outp
Undistorted ...... 1.0 watt Maximum ...... 1.25 watts
Loudspeaker (92577-6W) B 4 Ch (RP.168.1)
ecor anger - B
Size and type ... 4 in. PM, ° g
Voice coil impedance 3.2 ohms at 400 cycles Turntable speed ..........cooennnnnnen. R A 45 r.p.m.
N Records used .......c.oomreierreniciinnninnn. Long playing—7 in.
Dimensions (overall) Record capacity ....oooveereciceciirieie s esne 8 records
Height, 7%"” Width, 9114¢” Depth, 9%” Pickup .....ce.. cofibiitiisieme e vitble Crystal (medium output)
REPLACEMENT PARTS
STOCK STOCK
No. DESCRIPTION No. DESCRIPTION
AMPLIFIER ASSEMBLIES Resistor—Fixed, composition, 4.7 megohms =+20%,
RS-132 Y2 watt (R5)
. . 73117 | Socket—Tube socket
39648 | Capacitor—Mica, 680 mmf. (C1) 36422 | Socket—3 contact socket for phgno ifiput cable
72839 | Capacitor—Moulded paper, .002 mfd., 400 volts (C4) 72535 | Transformer—Output transformer (T1)
73861 | Capacitor—Tubular, .003 mid., 200 volts (C2)
71923 | Capacitor—Tubular. .01 mid., 200 volts (C3)
56871 | Capacitor—Moulded paper, .02 mid., 400 volts (C6) S A
: 92577-6W—RL 108B4
71702 | Capacitor—Moulded paper, .05 mid., 400 volts (C7,
C8) ‘74165 | Speaker—4” P.M. speaker complete with cone and
72281 | Capacitor—Electrolytic, comprising 1 seclion of 80 voice coil
mid., 150 volts; 1 section of 40 mfd., 150 volts: and
1 section of 20 mfd., 25 volts (CSA, CSB, C5C) MISCELLANEOUS
‘74133 | Control—Volume control and power switch (R3, S1) *74135 | Baffle—Speaker baffle
28451 | Cover—Insulating cover for electrolytic capacitor *74134 | Bottom—Cabinet bottom cover ]
73693 | Grommet—Strain relief grommet (1 set) for power *74137 | Bracket—Mounting bracket for reject button and
cord shaft
70381 | Insulator—Phono input socket insulator ‘74136 | Bracket—Speaker mounting bracket
30868 | Plug—2 contact female plug for motor cable *74138 | Button—Reject button and shaft
73237 | Resistor—Wire wound, 33 ohms, 150 ma. (R11) Y2071 | Cabinet—Plastic cabinet—maroon—Iless bottom cover
72314 | Resistor—Wire wound, 120 ohms, 5 watts (R7) *74190 | Cable—sShielded pickup cable complete with 3 prong
Resistor—Fixed, composition, 150 ohms =10%, % male plug
watt (RS) *74193 | Clamp—Spring clamp for reject button and shatt
Resistor—Fixed, composition, 2700 ohms +10%, 2 73549 | Emblem— " "RCA-Victor” emblem
watt (R10) 74087 | Grommet—Rubber grommet to mount record changer
Resistor—Fixed, composition, 120,000 ohms =10%, (3 required)
Yo watt (R4) 73490 | Knob—Volume control and power switch knob—ma-
Resistor—Fixed, composition, 180,000 ohms +10%, roon
Y2 watt (R2) *74192 | Plug—3 prong male plug for pickup cable
Resistor—Fixed, composition, 270,000 ohms +10%, *74191 | Spacer—Metal spacer (eyelet) to mount record
Y2 watt (R6) changer (3 required)
Resistor—Fixed, composition, 470,000 ohms =+20%, 14270 | Spring—Retaining spring for knob |
Y2 watt (R8) ‘74139 | Spring—Reject button and shaft return spring (.203
Resistor—Fixed, composition, 470,000 ohms =+10%, dia. x 1%2”"—21” tumns)
Y2 watt (R1) 2917 | Washer—"C" washer for reject button and shaft

‘ This is the first time that this Stock No. has appeared in Service Data,

©John F. Rider
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[MODEL QEY3, RADIO CORP. OF AMERICA l
CHASSIS RS-132

R3
2 MEG. vi v2
VOL. CONT. AMPLIFIER OUTPUT
50C5

¥ I
2
ce

° +IISV. I'oz |
g = / m PM
o SPEAKER
< 2500

rio ¥

2700 %;

v3a S AA

3t

> RECTIFIER
35wa S G
MOTOR A0 MF

= +126 v.
115V, A.C c-5B L COMMON GROUND-B
POWER 40 MF -
supPLY 0 /' CHASSIS GROUND
smrcnsoln 50C5 12AVe
(AT N
VoL. coNT. | AatE e on K= 1000 OHMS
1 EARLY L <
g CHASSIS - B 96848
VOLTAGES MEASURED TO COMMON WIRING WIiTH "VOLTOMMYST ¥ — SHOULD HOLD WITHIN 1 20%

¥ IN SOME CHASSIS RIO IS 5600 OHMS, RIl IS NOT USED, RECTIFIER CIRCUIT AS SHOWN BY DOTTED LINE.
Schematic Diagram
RECORD HOLDER

8" AND SPINDLE
—— PICKUP HEIGHT
MOTORBOARD AOJUSTMENT
SEPARATOR KNIFE —,
Pae— SHELF
[EERIABLE PICKUP ARM.‘[_\
RECORD HOLPER PICKUP AND GUARD~_ |
AND SPINDL PICKUP REST
TURNTABLE
PICKUP LANDING
T
ADJUSTMENT POWER-
VOLUME
PICKUP CONTROL | 7
R T N7
MS 743
IRSISNANNAN NS BERaRNRESNN Pickup Lundinq Adiustment “R"”
’ The pickup point should land hali-way between the outer
REJECT BUTTON edge of the record and the first music groove.
Top and Side Views If the pickup lands inside the starting grooves—turn screw

“A" slightly clockwise. If pickup lands outside the starting
grooves—turn screw ‘A" slightly counterclockwise.

Pickup Height Adjustment “B”

Record Separators

In the out of cycle position the record separator knives or

discs are normally concealed inside the center post.. During During cycle the pickup arm must rise high enough to clear
service the position of the star wheel on the underside of the a stack of eight records on the turntable, but not high enough
record changer may be accidently shifted; this may cause the to cause the top of the arm to touch records resnng on the
sep;:rctor knives to be extended when they should be con- record supports.

cealed

If pickup does not clear a stack of eight records—turn screw
If the separator knives are thus extended—turn the power “B" slightly clockwise. It pickup arm touches records on record
on so that the turntable is revolving, gently press fingers supports—turn screw “B" slightly counterclockwise.
against the extended knives until they disappear inside the
center post-—DQO THIS ONLY WHILE MECHANISM IS OUT OF

CYCLE, PHONO
CATHODE CURRENTS _INpuT

Record Changer Mounting 12 AV —~ 0.19 ma s

The cabinet is used as the motor board of the record S0CS ~----49.3 ma 3@'
changer. The record changer is attached to the cabinet with 35W4 ——— - 49.7 ma
three screws, grommets and spacers. THE PICKUP ARM MUST
BE REMOVED BEFOAE THE RECORD CHANGER CAN BE RE- ouTPUT
MOVED—REFER TO RP-168 SERIES SERVICE DATA. LNE coao e g— N-m-

SOCKET

To Remove Chassis

Remove the four screws at the corners of the bottom cover,
separate the motor power plug and socket and remove the

VoL
pickup cable from its socket on the amplifier chassis. @ @ @ CONT.

Elongated holes permit the speaker position to be adjusted. - RECTIFIER OUTPUT AMPLIFIER
If the speaker should be replaced or its mounting bracket MoToR poes o™ ¥ 70
loosened, the speaker mounting bracket screws should not be ABL
tightened until after the bottom cover is assembled to the
cabinet. Amplifier Top View

®John F. Rider
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Specifications

Record Changer (RP-168-1)

Turntable speed ..o 45 r.p.m.
Records used ... . Long playing—7 in.

Record capacity .......ccccoceoiiiiceeiiiiiciceecee e 8 records
PiCKUD o sy Hmrmeohibbimms s AL e s ot Crystal (medium output)
Power Supply Rating
115 volts, 60 cycles A.C. ..o 15 watts
Dimensions (overall) RED l I G
Height 6%"” idth 9%"” th 67" MUTING : :
eight 6% Wi 9% Depth 67 CRYSTAL Sl
Record Separator PickuP BLACK
In the out of cycle position the record separator knives or /<
discs are normally concealed inside the center post. During w7 ¥
service, the position of the star wheel on the underside of the C===——==2 2 =
record changer may be accidently shifted; this may cause the
separator knives to be extended when they should be swi
TCH
concealed. ON VOL. CONT. dike (b (5
If the separator knives are thus extended—turn the power POWER SUPPLY
on so that the turntable is revolving, gently press fingers H—Cﬁ
against the extended knives until they disappegr inside the A43106
center post—DO THIS ONLY WHILE MECHANISM IS OUT
OF CYCLE. In some instruments: Black wire is omitted or a shielded

wire is used in place of the red-black-white cable.

RECORD HOLDER

. ;8" AND SPINDLE Schematic Diagram
IGKUP HEIGHT
MOTORBOARD ADJUSTMENT SRS O3
RECORD
TURNTABLE ——PICKUP ARM———T— SUPPORT
PICKUP
RECORD HOLDER AND GUARD -l

AND SPINDLE
§ Record Changer Mounting
The cabinet is used as the motorboard of

] POWER -
PICKUP LANDING C\BONL;J:OEL the record changer. The record changer is
ADJUSTMENT attached with three screws and bushings.
! T THE PICKUP ARM MUST BE REMOVED
ALY - =73 ,7;(7—7 BEFORE THE RECORD CHANGER CAN BE

REMOVED—REFER TO RP-168 SERIES

REJECT BUTTON /7 SERVICE DATA

Top and Side Views

REPLACEMENT PARTS

FOR RECORD CHANGER SERVICE INFORMA.
TION—REFER TO RP-168 SERIES SERVICE DATA. STOCK

No. DESCRIPTION
. Pickup Landing Adjustment “A” *74097 | Bottom—Cabinet bottom cover
The pickup point should land hali-way between the outer *74189 | Bushing—Shoulder bushing to mount record changer
edge of the record and the first music groove. in cabinet (3 required)

*74098 | Button—Reject button

w H (hei pickup land§ inside t'he starting grooYes—tum screw Y2062 | Cabinet—Moulded cabinet less bottom cover
Bislightly ClOCkWIs,,e - . .pleuP s outsxd‘e the starting 39386 | Cable—Shielded pickup cable complete with pin plug
CRETRI=IT LI = 0 GG G Cee S, *74101 | Control—Volume control and power switch

73549 | Emblem—""RCA-Victor” emblem

Pickup Height Adjustment “B” 31051 | Foot—Rubber foot (4 required)
During cycle the pickup arm must rise high enough to clear 73490 | Knob—Volume control and power switch knob—|
a stack of eight records on the turntable, but not high enough maroon
to cause the top of the arm to touch records resting on the 14270 | Spring—Retaining spring for knob
record supports. * This is the first time that this Stock No. has appeared in
It pickup does not clear a stack of eight records—turn screw Service Data.

"B"” slightly clockwise. If pickup arm touches records on rec-
ord supports—turn screw “B” slightly counterclockwise.

©John F. Rider
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Connecting Record Changer Attachment to Radio Receivers

RCA Radios with Phono Jack

Plug male connector on the end of the “Phono” lead into
the female connector on the receiver chassis. If set is pro-
vided with a phono switch, push or turn the "Phono” switch
to "Phono’ position, and operate the Record Changer Attach-
ment according to instructions. If no switch is provided, use
maximum setting of volume control on attachment, and mini-
mum setting of radio volume control which will give acceptable
volume, and tune receiver off frequency from any very strong
station. In some instances the radio volume control will have
the effect of a tone control.

RCA Type No. 202W1 Record Player Selector

This selector switch may be used for combined operation of
two record players through one phono input jack. A choice
of *two types of input jacks and output cable plugs are pro-
vided.

Radio-Phonograph Combinations

Most radio-phonograph combinations use resistors and/or
capacitors for tone compensation in the phono input circuit.

Whete unsatistactory reproduction is obtained with Model
9]Y connected into the phono jack of such instruments, we
suggest that Model 8]Y be connected as indicated for radios
which do not have a phono jack.

Radios Without Phono Jack

Methods of connecting the Record Changer Attachment to
various types of audio systems are given in the accompanying
text and illustrations. The data given requires that an RCA
Type No. 240X1 (Formerly Stock No. 240) Radio-Phono switch
be used for switching from radio to phonograph, as desired.
For ease in connecting the “phono” lead to the switch, the
male plug on the end of the lead matches the phono jack on
the switch. '

In general, the Record Changer Attachment must be used
with radio receivers having at least two stages of high-gain
audio amplification. The output of the Record Changer Attach-
ment should be connected to the input of the first audio tube,
and at the same time the output of the radio receiver portion
of the chassis should be shorted or opened, to prevent radio
signals being heard while the Record Changer Attachment is
in operation.

Installation of Switch

Fasten the bracket to the cabinet in such a position that the
switch may be easily reached. For wooden cabinets, a sug-
gested place is the upper rear edge of the cabinet. i the
radio has a plastic cabinet. the bracket may be fastened to
the chassis by self-tapping screws or soldering. In the case
of a.c.-d.c sets, the bracket should not be fastened to the
chassis. In such cases, a wooden block may be fastened to
the chassis and the bracket screwed to the wooden block,
care being exercised that there is no metallic path from the
bracket to the chassis.

Connect the braided shield extension lo the radio chassis by
either soldering or placing the spade lug under a mounting
screw.

-

On a.c.-d.c. sets it is necessary to isolate the cable shield
from the chassis. This is best done by connecting the shield
to the chassis through a .25 mid 300.volt condenser. Care
should be taken that the shield braiding and switch bracket
do not come in contact with the chassis.

If the common-negative wiring in the a.c.-d.c. set is iso-
lated from the set chassis, connect the cable shield, through
a .25 mfd. capacitor, to the commion-negative wiving, and
1not to the chassis.

FIRST
- AUDIO
TUBE

BL ACK-BROWN

l AbapTOR
d PLU‘

wevsa

|
/

/S

For radio receivers in which the Ist-audio tube has a top
grid cap—see Fig. A:

1. Disconnect the grid lead from the first qudio tube.

2. Connect the cap on the black lead to the clip on the grid
lead, as shown above.

3. Connect the clip on the black-brown lead to the grid cap
at the top of the first audio tube. bending the terminal it
necessary to proper size for a metal tube cap.

4. Insert the plug on the end of the record player lead into
the jack on the bracket.

5. Secure or position the connection cable assembly so that
the cap and clip terminals are well separated from each
other and other metal parts.

For radio receivers in which the 1st-audio tube is type 6SQ7.
6SR7. 125Q7 or 12SR7—see Fig. B:
1. Use adaptor plug RCA Stock No. 37798.
2. Remove the lst audio tube.

3. Solder the switch leads to the adaptor plug termingls—
black to bottom lug—black-brown to top lug.

4. Tape terminals to prevent short circuits when installed
in set.

5. Insert the adaptor into the 1st aqudio tube socket.
6. Insert the st audio tube into the adaptor.

7. Insert the plug on the end of the record player lead into
the jack on the bracket.

s
CABLE [ROM s BIAS \
240 sw. /X oo
) \ e AL

N REMOVE

\ RADIO INFUT )
FROM /
2ZND. DET.

SPLICE \
LTS 2T ]

(M! FRam
240 sW

For other radio receivers in which the lst-audio tube does
not have a grid cap: connection 1o volume control input—see
Fig. C. connection to lst-audio tube control grid—see Fig. D:

1. Unsolder the lead from the volume control lug indicated
in Fig. C or from the control grid pin indicated in Fig. D.
It is usually necessary to remove the chassis from the cab-
inet to do this.

2. Solder the black-brown lead (remove clip) to the lug or
pin disconnected in Step 1.

3. Solder the black lead (remove plug) to the lead discon-
nected in Step 1. Tape the joint to prevent short circuits.

4. Insert the plug on the end of the record player lead into the
jack on the bracket.

©John F. Rider
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Manual Operation

1. Rotate the record separator shelf clockwise for 10-
inch or counterclockwise for 12-inch position (numer-
als 10 or 12 pointing towards center post).

2. Place the record to be played on the turntable and
turn the power switch on.

3. Move the control knob to manual and to the on position.

4. Press down firmly but momentarily on the end of the
toné arm and let go. The pickup will land automatic-
ally on the start of the record. When the selection is
completed the pickup will ride the eccentric groove
until the pickup is placed on the rest manually.

5. Turn power switch off manually.

6. Remove the record by raising straight up without
tilting.

Automatic Operation

1. With the power switch in the off position rotate the
record support shelf as required for 10- or 12-inch
records until the record size indicated on the support
cover is pointing toward the center post. (Rotate
clockwise for 10-inch and counterclockwise for 12-
inch records).

2. Place the records to be played in a stack with desired
selections upward and in proper sequence with the
last record on top. Load them on the changer by
placing them over the center post and resting on the
record support shelf. Place record stabilizing clip on
top of the record stack.

3. Push the control knob to automatic and to the on
position.

4. Press down firmly but momentarily on the end of the
tone arm and let go. The changer will continue to
play one side of each record of the entire stack
automatically.

The tone arm can be moved to the rest position any
time the mechanism is not in cycle.

5. Turn the power switch off and remove the stack
from the turntable by placing fingers of both hands
directly opposite and under the stack. Then lift
straight up—*“don’t tilt” or squeeze stack. Turning
the support shelf one-fourth turn facilitates removal
of records.

Cautions

Avoid handling the tone arm or rotating record sup-
_port assembly while mechanism is in cycle.

Never turn the power switch off, leaving the mechan-
ism in cycle for an extended period of time.

Do not allow the records to remain on supports
when not in use.

Do not allow oil or grease to come in contact with
any rubber parts. '

Do not install instrument near source of heat. Ex-
eessive heat may damage the pickup cartridge.

s e Pop
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MODEL 960276

PICKUP LANDING
ADJ. SCREW 31

TONE ARM

TONE ARM CONTROL PIN 304
\ 7) SuppPORY TUBE 308

TONE ARM CONVR‘OL PLATE 35

\ y
\ TRACK 358 o EIARY

CONTROL ASSEM. 30

-

Y e B
= /.
ASA “TOP TAS ————
J
RISER PLATE TAB
368
I S guacket 30€
RISER PLATE ASSEM - i J “3 843
MOTION BRACKET B36A

TONE ARM LIFT 16 TONE ARM 1

PIVOT SPRING 118 ==

FIG. 3

HEAD ASSEM. 7

PUSH PLATE 7C

ROTATING OR |
SUPPORT PLATE 7B

PUSH PLATE PIN 7A

PUSH OFF ARM 4

FIG. 4

FUNCTIONS OF PRINCIPAL PARTS

Head Assembly—1, 7A, 7B, 7C

Supports outer edge of record stack and pushes the
record off notch in center post and allows it to drop to
the turntable while the mechanism is going through cycle.

Center Post—53 !
Supports the entire stack of records, and together with
the offset notch and latch in the center post, provides
a means for separating records.

Tone Arm Lift Assembly—16

Couples tone arm to riser plate 36 through arm lift
shaft 47, thereby transferring the action for the vertical
motion of the tone arm during change cycle.

Arm Control Assembly—30

Provides a tie between tube 30B, bracket 30C and tone
arm support bracket 18, thereby directing the horizontal
movement of the tone arm during change cycle. Arm
control pin 30A slides along track in arm control plate
35, ar}d in so doing, determines the point of landing of
the pickup and the point of trip of the mechanism. It
also incorporates landing adjusting screw 31.

Arm Control Plate Assembly 35, 354, 35B, 35C
Incorporates a track 35B which controls the pickup
landing and the tripping of the mechanism.
Stop tab 35A functions as portion of the tripping de-
vice, stud 35C, contacting push-off cam 47A controls,
the point of landing for both 10- and 12-inch records.

|

©John F. Rider
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___RCD. CH. RCA PAGE 19:17

RADIO CORP. OF AMERICA MODEL 960276
CYCLE OF OPERATION
Turn record support to 1. Turning the record support positions the push-off cam 47A through the linkage of
10- or 12-inch position push-off arm 4 and push-off shaft 47. In so doing it determines the amount of
as desired and place a movement of control plate 35 which in turn governs pickup landing.’
stack of records on
supports.
Start-reject button. 1. Press down on tone arm; this actuates button on which it is resting.
2. Start-reject button actuates reject lever.
3. Reject lever transfers action to reject latch 59A through coupling wire 42.
4. The unlatching of reject latch allows eccentric cam 48 to be pulled against rotat-
ing knurled roller 61 which starts cycle.
Record plays: 1. While the record is being played and the tone arm moves towards the center of the

record, the arm control pin 30A on arm control assembly 30 moves along track
35B as designated by “P,” fig. 13.

2. As pickup moves into trip groove on record, tone arm control pin 30A moves into
recess in control plate 35 at point indicated by “T,” fig. 13.

3. Trip spring 34 pulls arm control plate 35 towards center post 53, and in so doing
allows stop tab 35A on arm control plate 35 to disengage stop catch 45 on
eccentric arm 48. (In manual operation the manual lockout lever holds stud 35C
thereby preventing arm control plate from moving forward and starting cycle.)

Spring 49 pulls eccentric cam 48, causing rubber tire 48A to engage rotating
knurled roller 61.

Eccentric cam 48 mounted on riser plate forces the riser plate assembly back
along the guide rails 57A away from center post 53.

As riser plate moves, the push-off cam and shaft assembly 47 rides along the
inclined track 36C of the riser plate 36.

This action results in the push-off cam and shaft assembly 47 being pulled down.

Cycling starts.

Tone arm raises and
moves onut.

The tone arm lift 16 sliding on shaft 47 is pulled downward, contacting lift
bearing pin 11C, and causing tone arm to raise and clear record.

The riser plate tab 36B contacting curved portion of arm control assembly 30,
which is coupled to tone arm support bracket assembly, causes the tone arm to
be moved outward away from, and clear of the edge of the records. Arm control
plate is also being carried along by tab 36B contacting spring 33.

P Pl 82 P B

Record is separated and 1. As riser plate 36 continues to travel further along guide rods 57A, the riser plate

drops to turntable. motion bracket 36A contacts and rotates the push-off cam and shaft assembly 47.

2. Push-off arm 3, being coupled to push-off cam and shaft assembly 47, is rotated,
causing push plate 7C to push record off of projection on center-post and dropping
it to the turntable.

Note: The small separator latch in the end of the center post functions as a thick-

ness gauge, allowing only one record to be pushed off the projection at one time.

‘Tone arm is returned 1. As eccentric cam 48 is returning to minimum diameter (out of cycle po§ition),

and is positioned for riser plate is being pushed back to normal position by recoil spring 37. At the

landing. same time, the push plate spring 8 is pushing the push plate 7C and push-off arm
4 back to normal position.

2. The portion of arm control assembly mounting the control pin, and the control
bracket 30C, are hinged on the plate forming part of assembly 30. Since the pin
30A has followed the track 35B and the curved portion of bracket 30C was forced
out by motion of tab 36B, the tension of spring 26 is tending to pull them to-
gether as the riser plate is returning to normal position. The governing factor in
determining how far the bracket will be pulled in, is the setting of the landing
adjustment screw 31.

—

Pickup lands. 1. During part of the change cycle when riser plate is in the outermost position,
I and carrying arm control plate along by tab 36B contacting spring 33, the stud
35C is stopped by cam 47A. This acts as a gauge to determine the point of con-
tact of pin 30A on arm control track 35B.
This cam having two different radii will govern the distance arm control plate
can travel since this is set when the record size change is made. If the smaller
radius side of cam 47A is toward stud 35C, the arm control pin 30A will ride
portion of track 35B designated by “L,” causing the pickup to land on 10-inch
records. On the other hand, if the larger radius portion of cam is toward the I
stud, the pin will ride along track designated by “‘S,” which determines landing

point on 12-inch records.
ADJUSTING SCREW
”n

LOCK
SPRING
2

TONE ARM LIFT & JONE ARM 1
\ /

FIG. 14

RISER PLATE
MOTION BRACKEY
%A

ARM
SET-DOWN SAFETY CONTROL
CUSHION SPRING SPRING IPRING  ASSEMBLY
3 5 el H SPRING 118

©John F. Rider



RCD. CH. PAGE 19-18 RCA

PHOTOGRAPH OF PARTS

FIG. 15
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RADIO CORP. OF

CHANGER WILL NOT COMPLETE CYCLE

B/URRS ON SLIDER

b

BIND BETWEEN RISER
PLATE AND BARS

]

caal
A ey

IMPROPERLY

SET CcAM BIND IN BEARING

MISSING OR LOOSE SPRING
FIG. 16

OIL OR GREASE ON
IDLER AND INNER
RIM OF TURN TABLE

WORN IDLER

FI1G. 17

e

LOOSE OR IMPROPERLY SET CAM
FIG. 19

AMERICA MODEL 960276

TURNTABLE RUBBING |
ON CASTING |

LOOSE KNURLED ROLLER

PH259

o

ARM SET TOO LOW ON SHAFT
MS 554

9 ‘|l>|4 a(ll'

(BIND BETWEEN PLATES

FIG. 18

EDGES NOT EVEN
suuas)

LATCH BINDS:

BENT CENTER POST

MS 186
LOOSE ARM
BIND BETWEEN PLATES

FIG. 2v FIG. 21
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IMODEL 960276 RADIO CORP.

PICKUP REPEATS GROOVES

BENT PIN

ROUGH SURFACES

OF AMERICA

MPROPERLY
ADJUSTED BIND IN
| ' TONE ARM LIFY

BIND IN PIVOT

BIND BETWEEN PLATES

FIG. 22

“WOW” OR SLOW TURNTABLE SPEED

DEFECTIVE TMRUST/
BEARING
GUMMED UP BEARING
STEEL WASHER MISSING

LOOSE

SPRING GREASE ON INNER

RIM OF TURN TABLE

MS 559 BIND IN BEARING

.

FIG. 25

CONTINUOUS TRIPPING

INDS

MISSING
SPRING ™

~.

M@\m N

RECORD SQUEAK FROM TURN TABLE RUBBING
T00 MUCH FRICTION AGAINST CENTER POST
R APPLY WAX TO SPINDLE™ (BENT 0R 100SE)
M IDLER \\\\\\\\\’\’\—\'\.\\\\\\\\\\\\\\\\\\\\\\' ¥ o\ \\\\\\\\\\\\\\\\\\\\:)"':\v)’\'“\\\\\
. . e
RECORD %1 ? TURN TABLE
74 // RUBBING ON SCREW
. e OR CASTING

MS 560

KNURLED ROLLER
SET DOWN TOO LOW I

FIG. 26

BENT OR OUT OF LINE

- BINDS MS 5618 7
N MS 381-A BINDS MISSING STUD LOCK CATCH
MISSING SPRING OR CATCH BIND INCATCH
WIRE —
TOO LONG
FIG. 27 FIG. 28 FIG. 29
e —
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RADIO CORP. OF AMERICA

IMPROPER PICKUP LANDING
LANDING ADJ. IMPROPERLY SET

ROUGH SURFACES

LOOSE SPRING

ASSEMBLY
J I4 - — ) meges
BURRS ON ARM BIND IN TONE ARM BEARING
CONTROL, PLATE / BIND IN PIVOT
WiILL NOT SLIDE FIG- 31
FREELY. LOOSE OR MISSING SPRINGS
FIG. 30 \ = D
| eee—
©®) @ == ©o
F — O s ses
= i
MISSING SPRING LOOSE STUD LO(’)SE CAM
FIG. 32 FIG. 33

FAILURE TO TRIP OR GO INTO CYCLE
ls'ror CATCH

= <

IMPROPERLY ADJUSTED

BIND IN BEARING

RQUGH OR BYRRED

RUBBING,- NOT

MISSING SPRING ENOUGH CLEARANCE

SFRING y FIG. 35
M"s'"Gxé’:s'.giu"'c'm MS 566 \AnM CONTROL ASSEMBLY o )
RUBBING ON CONTROL PLATE . /// /
MS 569
2 @ LOOSE
|~ KNURLED
ARM PIVOT ROLLER
| BIND IN BEARING
MOUNTING ®
it
—— Me5e8 L )
FIG. :
G. 36 FIG. 37
RIRTU R, oeonsogm s istorted or No Quiput j
BENT GUARD ‘ "'::"D SARTRE
us 202
BENT SAPPNIRE
) MOUNTING WIRE
Sy
PREMATURE TRIPPING FIG. 38 D FILLED WiTH
POREMGN MATERIAL
LANDING IMPROPERLY SET DEFECTIVE CRYSTAL MS 208
BENT STOP TaB
i — /
e — Sl A 2\ _/{
/ défzs /,//ﬁ—
e LOOSE OR BENT STOP CATCH
FIG. 40 FIG. 41 Il
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MODEL 960276

RUMBLE OR HOWL
s

MOUNTING

INSIDE OF
TURNTABLE

RADIO CORP. OF AMERICA

GROMET SEATED
TOO RIGID

FIG. 43

TONE ARM

FAILS TO LEAVE REST

AUTOMATICALLY

VOLUME CONTROL
ADVANCED T0O FAR

A

MES424A

FIG. 44

TOO POSITIVE A
CONTACT

RECORD DAMAGE

The spindle shelf and the top of spindle shaft should be
free from burrs or rough edges to avoid scratching
records or damaging record center holes. The record
shelf edge should be smooth and be rounded only to a
minute radius. Never round the bottom edge of the
record separator latch.

A slight application of wax on the spindle shaft will
prevent “squeal” of a stack of records.

LUBRICATION

Motor
Motor is lubricated at factory to provide normal
operation for a long period of time.
If it becomes necessary to lubricate, use SAE #10
motor oil to saturate the felt wicks on the motor
bearings.

Main Bearing
Use STA-PUT #512 or SAE #30 motor oil.

Slides and Levers
Use STA-PUT #512.

STA-PUT can be purchased from E. F. Houghton &
Co., 303 W. Lehigh Ave., Phila., Pa.

SPRING TOO MUCH PLAY IN PIVOT MOUNTING SPRING M8 B4a2P
LOOSE OR INSUFFICIENT TENSION (SPREAD SPRING)
FIG. 45 FIG. 46 FIG. 47

REPLACEMENT OF SAPPHIRE

sampLIng I RREA0ED

GUARD
@ N NUT
sarsuing ACHER
”
sAPPLIRE SRoiies
3 WOLDER
man e SAPPHIRE
FIG. 48

Caution: Never bend the sapphire support wire.

Extreme care should be used when loosening the nut
so that the twisting motion does not break the crystg.l.
Remove the two screws holding the sapphire ‘guard in
place and remove guard. Remove the small nut and
washer on the threaded shaft of the sapphire holder
and gently push the shaft through the hole in the arma-
ture shaft until the sapphire holder assembly comes
free. Do not use force or the crystal may be broken.

Insert threaded shaft of replacement sapphire holder
through armature shaft and replace the washer and
nut. Make sure that the sapphire is in the correct
position. Take hold at the lower end of the shaft with
a pair of pliers while tightening the nut, being very
careful so as not to strip the threads or break the
crystal. Replace the sapphire guard, positioning it by
means of the oversize screw slots. Make certain that
the sapphire and its supporting wire are centered in
the guard. Tighten the guard screws. Before using,
check to see that the sapphire projects far enough
(approx. .020) beyond the guard so that the guard will
lnot] strike the record. If necessary, bend the guard a
ittle.
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l ~ SEARS, ROEBUCK & CO. __ IODELS 101.211,

and to manually

off after last record has been played.
Model Differences:

up arm with adapter plate.

Syntronic pickup cartridge.
101.211-4 - Chassis same as 101.211-3

Power Requirments

The Models 101.211-1 and 101,211-1 are designed toautomatically changeas many asten 12-inch, twelve
10-inch or ten intermixed records of standard commercialdimension with a minimum of record wear
play any standard record up to twelve inches in diameter and to automatically shut

Both Record Changers are similar, however, plastic parts on the 101.211-1 are finished in dark brown.
Chassis 101.211-2 same as 101.211-1 except uses ungrounded Syntronic pickup cartridge in pick-

101.211-3 - Chassis same as 101.211-1 except uses new style pickup arm with ungrounded

except uses grounded Syntronic pickup cartridge.

These changers have been designed to operate on 110 Volt 60 Cycle A, C. current unless other-

wise indicated. LOCATION PART
NUMBER NUMBER
1l R57700
1 R57786
2 R49655
&) R57701
4 R57702
[$ R57703
R57704
R57705
R57706
6 R37707
7 Part of Item 14
8 R57708
9 R57709
10 R57710
11 R57711
12 R87712
13 R57713
14 R57714
15 Part of Item 11
16 Part of Item 14
17 R57715
18 Part of Item 14
19 R57716

101.211-1, 101.211-2,
101.211-3,
101.211 -l

RS 2k W -4

DESCRIPTION

Enob - (101.211)

Enob - (101,211-1)

Russell Drive Wheel Assembly

Record Support Assembly

Speed Nut

Turntable Assembly
Turntable Washer
Turntable Bearing
Retainer Spring - Turntable

Shipping Bolt

Trip Lever

Adjusting Ring Spring

Set Screw

Adjusting Screw

AdjJusting Ring

Hinge Pin

Lift Bed Screw

Hinge Body Assembly

Adjusting Scraw

Catch

Catch Spring

Hinge Canm

Cable & Clip Assembly -

©®John F. Rider
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RCD. CH. SEARS PAGE 19-3
| SEARS, ROEBUCK & CO. MODELS 101.211,
101.211-1, 101.211-2,
101.211-3, 101.211-4

RECORLS

The mechanism will operate automatically on all standard records. In case of recoras not havi
the standard ‘‘trip groove’’ (a spiral groove near the center of record) when tone arm reaches

of record, turn control knob to ‘“‘REJ’ to bring next record to playing position.

Warped, worn, disheu or dirty records will cause poor reproduction. Records should be stored

away from heat in a record album or laid flat. Clean records periodically with a soft, lint-free
cloth.

AUTOMATIC OPERATION

Loading:
1) Pull straight up on record support knob (1) until record support (3) clears spindle,
2) Swing record support in either direction until pin in shaft drops into locating groove. As
many as ten 12-inch, twelve 10-inch or ten intermixed records may be loaded at one time.
3) Carefully place records on spindle and lower to offset shoulder.
4) Steady records with one hand and replace record support over spindle. Gently press
down on record support knob until records are held parallel with turntable.

Starting:
To start operation of record changer, turn control knob (25) clockwise to ‘“REJ’’ and
release, Changer will operate automatically until last record has been played. ontrol
knob then turns to ‘‘OFF’’ position, pickup arm (21) returns to rest and machine auto-
matically stops.

Reject:
To reject a record at any time while it is playing, turn control knob to ‘“‘REJ’’ and release.

Manual Stopping: ) ’
To turn off changer before last record has been played, turn control knob to ““OFF’’, lift
pickup arm from record and replace on rest,

Unloading:

To remove records from turntable, lift up on record support knob and swing record

support in either direction until pin in shaft drops in locating groove, Carefully lift entire

stack of records straight up,

CAUTION: When loading or unloading changer, use care to prevent bending spindle. Records
should never be left on the offset portion of the spindle as they may warp.
If changer is turned off before all records have been played, remove unplayed
records from spindle or operate ‘‘Reject’’ until all records have dropped to
turntable.

MANUAL OPERATION

| Starting:

{1) To play single records or home recordings, pull straight up on record support knob until
record support clears spindle, Swing record support in either direction until pin in shaft
drops into locating groove.

(2) Lower record to offset shoulder of spindle and tilt toward back of tone arm,

Carefully work record past offset shoulder,

(3) Turn control knob to ‘“‘ON’’ and push down on trip lever (51) located near back of tone
arm. Machine will then operate independently of cycling mechanism - PROVIDED - tone
arm is moved all the way in to the spindle before it is returned to the rest after the
record is played. When®laying ‘‘inside out’’ records, move tone arm all the way in to
spindle before setting it down on first playing grooves of the record.

Repeating:
(1) To inx(‘;eipeat a 10-inch record, remove any records remaining above offset shoulder of

spindle.

2) Pull straight up on record support knob until record support clears spindle.

3) Swing record support in either direction until pin in shaft drops into locating groove.

4) Carefully lift records from spindle., Do not replace record support over s‘pindl;e,. Changer
will repeat the record on the turntable until control knob is turned to ‘“OFF”’,

©John F. Rider
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LUBRICATION

SEARS, ROEBUCK & CO.

No lubrication should be necessary for the life of the changer, but in cases of unusual use

or high operating temperature, the changer should be lubricated as follows:

1) Hinge bearing (97).

2) Ratchet arm (102) and set down locater plate (101).

Sg Cam faces on lift arm (48), lift arm bearing, and lift arm cutoff rod bearings.

4) Between lever spring (46) and cutoff rod (42).

5) Heart shaped cam track on cam (51) and cam bearing (50).

6) Spindle, between roller plunger (80) and roller spring housing (78) and between the roller
spring housing and the spindle body.

(7) Turntable ball bearing (76).

Apply a small quantity of light machine oil to:

1'§ Pickup arm locater assembly bearing (98) and ball bearing in pickup arm post (90).

2) Ratchet pawl bearing (28).

3; Trip rod bearings (30) and (61).

4) Control lever bearing (35).

ADJUSTMENTS

NEEDLE SET DOWN: The set down position of the needle is adjusted by means of the two
adjusting screws (10) & (15). If the needle is setting down too far out on the record, loosen the
back screw (10) about 1/4 turn and tighten the front screw (15) to lock the adjustment in place.
If the needle is setting down too far in on the record, loosen the front screw and tighten the back
screw.

PICKUP ARM HEIGHT: The pickup arm height is adjusted by the screw (13) located on top of the

tone arm li;t rod. T}l’rn the screw out or in until the underneath side of the tone arm clears the
rest by 1/8"' to 3/16",

SERVICE INFORMATION

CONTROL KNOB CANNOT BE TURNED TO ‘‘ON’’ POSITION

Machine stalled in cycle. Turn turntable carefully by hand until the control knob is free.

TURNTABLE DOES NOT REVOLVE WHEN CONTROL KNOB IS TURNED TO ‘““ON’’ POSITION:

1. Machine stalled in cycle. Turn turntable carefully by hand until it starts rotating under its
own power,
2. No current at motor:
a) Check to determine if current is reaching A. C. leads of changer.
b) Check switch to determine if it is closing.
c) Check wiring and soldered terminals in changer.
3. Motor defective:
Remove turntable to allow motor to operate without load. If current is reaching the motor
and pulley does not rotate, the motor is defective. Repair or replace.
4. Motor idler wheel not engaging turntable rim.
If motor pulley is turning but turntable is not:
(a) Check motor idler assembly to determine if it is free to contact the motor pulley and
the turntable,
(b) Wipe off the inside rim of the turntable to remove flock or if oily, clean turntable rim
and rubber tire of idler wheel with carbon tetrachloride.
5. Turntable bearing tight:
Hold idler away from turntable or remove idler wheel and rotate turntable by hand to see if
it is free. If binding occurs, remove turntable, clean out foreign matter and lubricate with
light oil,

CHANGER DOES NOT CYCLE WHEN CONTROL KNOB IS TURNED TO ‘‘REJ’ POSITION:

1. Changer stalled or motor not driving turntable. See ‘‘TURNTABLE DOES NOT REVOLVE
WHEN CONTROL KNOB IS TURNED TO ‘“‘ON’’ POSITION’’.

2. Manual reject not actuating trip:
Turn control knob to ‘““REJ"’ position, hold and see if leg on control lever (44) is contacting
the stud on the bottom of the ratchet casting (34) and turning the trip rod (60) sufficiently to
allow the trip rod to disengage the trip.

©John F. Rider
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3. Trip not actuating clutch: 101.211-3, 101.211-h
When the trip rod (80) is turned, if the clutch pawl (63) does not move forward, engaging the

pinion teeth, check for a loose pawl spring (49) or binding between the clutch pawl and the
l cam. I binding occurs, clean out foreign matter and check for freedom but do not oll.

RECORD DOES NOT DROP WHEN CHANGER CYCLES:

L 1. Spindle pusher shaft broken:
If the pusher shaft (74) is broken, the roller assembly (78) will drop out of the spindle (70).
To replace the roller assembly, loosen the spindle screw (77) and remove the spindle. Slip
the pusher shaft return spring (85) over the pusher shaft and insert the roller assembly in
the spindle. Turn the milled flat section at the top of the pusher shaft until it faces out of
the milled opening in the spindle. Press up on the roller until it raises about 1/8"’. Hook
the pusher (71) around the pusher pin (72) and press the pusher back until it touches the
spindle body. Push down and back on the pusher and slightly up on the bottom of the roller
assembly until the pusher snaps into place.

2. Pusher in spindle not moving far enough forward to eject a record:
The pusher (71) should move up inside the spindle body. then move forward until it has
reached a point flush with, or a maximum of .010"’ beyond the spindle body. To assuretha
the pusher is all the way forward, the spindle roller should be raised high en by the lift
arm (48) at the top of the cam face to slightly compress the roller spring(Bl?. See ““TURNTABLE
STALLS DURING CYCLE” - 7. If the roller spring is compressed and the pusher does not
move far enough forward to eject a record, the spindle should be replaced. If a recordis
not pushed completely off the ledge, it may hang up on the spindle momentarily, then drop
on the pickup arm when it moves in over the turntable.

3. Lift arm screw loose.
Check screw (47) to determine if it is turned all the way in.

4. Pusher raises outside spindle body:
When the changer cycles, the pusher (71) should first rise up inside the spindle body, then
move forward inside the center hole in the record. If the pusher rises outside the spindle
body, it will raise the record instead of pushing it off the spindle ledge. Check the pusher
shaft (74) to see if it is straight. If the shaft is bent, it will force the pusher forward
prematurely.

5. Lift arm roller broken off:
If the lift arm roller (53) is broken off, the lift arm (48) will not turn when the cam (51)
revolves.

TWO RECORDS DROP AT ONCE:

1. Hole in record too large:

Check the diameter of the hole in the record. An oversize hole will cause two records to

drop at once.

2. Spindle slide not fully down:

If the spindle slide is not all the way down, more than one record may be dropped at a time.

(a) Check the slide to be sure it is free and does not bind at any point. Clean out foreign.
matter or straighten if necessary. Do not oil.

(b) When records are placed on the spindle, be sure the slide is all the way down. The
slide will normally raise slightly as a record is being dropped but it should return to
place immediately.

3. Record support binding on spindle or bent out of square with the shaft.

The record support must be able to slide freely by gravity down the spindle. If the support

does not follow the records down as they are being ejected, two or more records may be

ejected at once.

If binding occurs:

(a) Check the spindle to determine if it is straight. Bend carefully with the fingers if
necessary.

I b) Straighten the record support (3) if it is not square with the record support shaft.
c) If the hole in the record support is not centered over the spindle after checking (a) and
(b), bend the support shaft post on the base plate until the hole in the record support is
centered over the spindle.

(d) When the pin in the record support shaft has just entered the slot in the record support
shaft post on the base plate, the play in the record support as it is swung from one side
to the other should be equal on both sides of the spindle. To correct bent position, hold
the support shaft and carefully force the record support into the proper position. If the
support is loose on the shaft, remove the knob and re-stake with hammer and punch.

4, Record pusher defective: .
The record pusher (71) may be deformed, etc. This may cause two records to drop at once,
Replace the pusher. '
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RECORD HITS PICKUP ARM:

1,
2.
3.

Pusher 1n spindle not moving far enough forward to eject record. See ‘“RECORD DOES NOT
DROP WHEN CHANGER CYCLES”. - 2.

Lift arm screw loose:

Tighten lift arm screw (47).

Pusher extending beyond outside diameter of spindle:

Cycle changer by hand until roller assembly (78) is at the top of its travel. Using new
record as a gauge pass it over spindle to see if it binds at any point. File off high points
on pusher (71) with a fine file until record will pass freely over spindle,

Pickup arm not adjusted properly: )

The adjustment procedure for the needle set down point is given under ‘‘ADJUSTMENTS”’ If
the hinge bearing (97) has been removed or the hinge bearing set screw (9) has been loosened,
the relationship between the hinge bearing and the pickup arm locater assembly (98) must be
reset, The procedure is as follows:

Loosen the set screw (9) sufficiently to allow the hinge bearing to slide on the pickup arm
locater assembly shaft., The set screw may be adjusted with an Allen wrench ti.rough the
hole in the adjusting ring (11) located between the two adjusting screws (10) and (15). Place
a 1/32”’ shim between the set down locater (101)and the ratchet arm (102). Turn the control
knob to the ‘“OFF’’ position. Place the pickup arm on the resi. In this position the arm
extending from the set down locater should be engaged by the turned up leg on the control
lever (44). Take up all the play between the parts by pressing up on the bottom of the ratchet
arm and down on the top of the hinge bedring. ~Tighten the hinge body set screw (9) and
remove the shim.,

NEEDLE DOES NOT SET DOWN ON 10"’ RECORD IN PROPER POSITION:

1
2,

Pickup arm not adjusted properly. See ‘‘RECORD HITS PICKUP ARM” - 4.

Hinge catch does not return to 10’’ record position when changer cycles.

(a) Stop the machine in mid cycle when the lift arm (48) has nioved as far out as it will
go and is about to miove back to its starting position. Lift the pickup arm and see if
there is a gap of at least 1,64’ between the end of the leg the catch (16) and outside
step on the adjusting ring (11). The catch should be free to M ow it to be pulled forward
against the stop at the end of the leg on the adjusting ring. “there is not enough gap,
check the setting of the hinge body and the pickup arm loajter, see ‘“RECORD HITS
PICKUP ARM’ - 4. If the setting is correct, the cam face on the lift arm (48) which
contacts the round stud on the bottom of the ratchet arm (26) may be bent. The ratchet
arm should be forced around far enough to bring the pickup arm out until the stop on the
bottom of the hinge casting meets the stop in the base plate; then, to assure that the
pickup arm is out as far as it will go, the lift arm should move the ratchet arm a few
degrees further around, which will slightly compress the safety spring (93) and hold the
pickup arm out firmly against the stop.

(b) Lubricate the hinge bearing with lubriplate. Do not use heavy grease. If the bearing
between the hinge bearing and hinge body binds, the safety spring will compress instead
of bringing the hinge body around firmly against the stop.

Binding between safety spring and ratchet arm:

If the safety spring (93) binds against the ratchet arm and does not hold the casting on the

bottom of the pickup arm locater assembly (98) against the stop inside the ratchet arm,

irregular needle set down will result., Disassemble the pickup arm locater assembly (98) by
removing the lift arm (48), loosening the hinge bearing set screw (9) and pulling the ratchet
arm and pickup arm locater assemblies down from the bottom of the changer. Hold the
pickup arm locater shaft in one hand, turn the ratchet arm assembly to slightly cempress
the safety spring, release, and see if the safety spring returns the pickup locater casting
firmly against the stop surface in the ratchet arm assembly. If binding occurs, remove the
safety spring, see if the pickup arm locater casting turns freely in the ratchet arm casting.

Remove burrs or sharp edge on end of safety spring, stretch safety spring a little to increase

tension and replace.

Hinge catch does not disengage from the hinge cam:

When the trip lever (7) has been depressed, it is held in the position until the catch (16) is

disengaged, see ‘“NEEDLE DOES NOT SET DOWN ON 12’ RECORD IN PROPER POSITION’

- 6. When the cycle is completed, if the catch does not disengage from the hinge cam (18):

(a) Check to determine if the leg on the catch (16) is sliding down the incline”on the leg on
the adjusting ring ;11), see ‘“NEEDLE DOES NOT SET DOWN ON 12 RECORD IN
PROPER POSITION’® - 7, :

(b) The catch (16) and the hinge cam (18) are not disengaging when the catch leg is resting
on the inside step on the adjusting ring. 1If this occurs, file the edge of the catch which
contacts the hinge cam until the two parts have a clearance between them of about 1/64
when the leg on the catch is on the inside step on the adjusting ring.
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NEEDLE DOES NOT SET DOWN ON 12"’ RECORD IN PROPER POSITION:

1. Diameter of 12" record undersize:
The set down position of the needle for 12"’ records is determined by the edge of the record
striking the trip lever (7). If a 12” record has a diameter of less than the standard size of
11 7/8” plus or minus 1/32”°, it may fail to depress the trip lever far enough.

2. Enlarged renter hole in record:

An enlarged center hole might fail to set the trip lever because it could produce the same

effect as a small record.

3. Pickup arm not adjusted properly:

See ‘“RECORD HITS PICKUP ARM” - 4,

4. Bincing between safety spring and ratchet arm:

See ‘“‘NEEDLE DOES NOT SET DOWN ON 10"’ RECORD IN PROPER POSITION” - 3.

5. Trip lever does not cock when 12” record drops:

Allow a 12" record to drop to the turntable and shut off the changer just after it falls,

before the pickup arm has a chance to move in over the record. The trip lever (7) should

be forced down until the step on the hinge cam (18) passes the edge of the catch (16), preventing
the hinge cam and the trip lever from returning to their original position. If the trip lever
does not stay down in a depressed position:

éa) Check the catch (16) to see if it is free to move forward and engage the hinge cam.

b) If the stop on the hinge body (14) is defective, it might allow the pickup arm to move
too far out, thus moving the trip lever away from the spindle. This will produce the same
effect as an undersized record.

6. Hinge catch does not go into inside step on adjusting ring when trip lever is depressed:
When the trip lever (7) is tripped by a falling 12"’ record, the leg on the catch (16) should
be moved out over the incline between the inside and outside steps on the adjusting ring leg

and held in that position by the shoulder on the hinge cam (18) until the pickup arm starts
to move in over the record. When this occurs, the leg on the catch should contact the incline
and be moved out as it slides down the incline until the catch is disengaged and the trip lever
can snap back up to a horizontal position. If the leg on the catch is not moved out far enough
to enable it to slide down the incline, file about the 1/64”’ chamfer on the edge of the catch
leg which contacts the incline.

Check for binding between hinge body (14) and hinge bearing (97). Burrs on the bearing

surfaces or lack of lubrication may prevent the hinge bearing from turning freely.

NEEDLE DOES NOT TRACK ACROSS RECORD PROPERLY:

1. Ratchet arm does not disenga’ge from the set down locater when a cycle is completed.

(a) There should be a 1/32’" gap between the ratchet arm and the set down locater when
the machine is not in cycle. If the gap is small enough to allow the parts to touch and
bind as the needle moves across the record, the hinge bearing must be reset. See
““RECORD HITS PICKUP ARM" - 4.

2. Hinge bearing binds.

Place a block under the back end of the tone arm to prevent the needle from touching the

turntable. With sensitive gram scale, check the amount of force required to move the pickup

arm across the turntable, The force required should not exceed 2 grams. If the pressure
required is excessive:

2a) Check the ratchet arm and set down locater for binding. See 1, above.

b) Check the bearing in the pickup arm post for binding. The bearing is located below the
hinge bearing (97). To inspect it, loosen the set screw (9) in the hinge bearing. Un-solder
the pickup leads and pull them out through the hole in the hinge bearing. Pull up on the
hinge and pickup assemblies. Clean foreign matter or corrosion from the bearings;
Lubricate with light oil. To reset position, see ‘‘RECORD HITS PICKUP ARM’ - 4.

CHANGER TRIPS BEFORE NEEDLE REACHES END OF RECORD:

1. Hole in reccrd too large:
If hole in record is too large, the grooves may turn eccentric with the spindle and cause
premature tripping.

2. Binding in trip rod bearings:
With the trip released, check the trip rod for play in the bearings. It should be free to turn

without binding.
CHANGER DOES NOT CYCLE WHEN RECORD HAS BEEN PLAYED:
1. Binding in trif rod bearings. See ‘‘CHANGER TRIPS BEFORE NEEDLE REACHES END OF

RECORD”’ -
2. No eccentric trip groove on record:

All standard records made today have an eccentric trip groove, but some records made in the
past did not have this groove. When records of this type are being played the control knob
must be turned to ‘‘REJ’’ at the end of the record. , _
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3. Ratchet pawl not engaging the ratchet sector:

The ratchet pawl (29) must press against the ratchet sector forcing it back when the motion

of theitpickup arm is reversed. If the pawl does not contact the ratchet sector or slides

over it: ’

a) Check the pawl (29) for burrs around the hole.

b) Be sure the pawl is free to turn on the bearing. If the drive pin (28) is driven down
too far causing binding, the pin may be relieved by tapping up on the shank.

gc; Check the pawl spring (27) for insufficient tension.

d) Check the point on the pawl, It should be sharp to enable it to dig into the ratchet
teeth. Sharpen with stone if necessary.

4. Ratchet sector too far away from ratchet pawl:

| If the ratchet sector (34) is too far away from the pawl (29), the eccentric motion required
to operate the trip will be excessive. If necessary, bend the trip bracket slightly to reduce

L this distance. If the sector is too close to the pawl, excessive trip pressure will result.

5. Needle jumps out of eccentric groove in record:

(a) Check trip pressure, it should not exceed 8 grams for the trip shown in Fig. 2. If the
pressure is excessive, see ‘‘CHANGER TRIPS BEFORE NEEDLE REACHES END OF
RECORD’’ - 4 above.

(b) The record may be defective, The trip groove is often too shallow. Check with a

H record which is known to be good.

c¢) The point on the needle may be bad., Check for a worn point.
d) There may be binding in the pickup bearing or ratchet arm. See 1 and 2, ‘‘NEEDLE
DOES NOT TRACK ACROSS RECORD PROPERLY’’.
6. Clutch pawl binding on cam face:
On the trip mechanism shown in Fig. 2 the clutch pawl (63) must be free to move forward
and engage the pinion gear teeth when the trip rod releases it. Check for burrs or foreign
h matt;r lodgled between the pawl and the cam. Do not oil as this might collect dirt and gum
up the pawl.

PICKUP ARM STRIKES RECORDS ON SPINDLE WHEN IT RAISES OR PICKUP ARM REST WHEN
TI MOVES OUT:
H Pickup arm height not adjusted properly. See instructions for adjusting the pickup arm height

under ‘‘ADJUSTMENTS’’.
TURNTABLE SPEED TOO SLOW:

wheel (2) out of engagement with the turntable and spin the turntable by hand to see if it turns
readily and coasts for a long time. Clean out the bearings to remove foreign matter and
lubricate with light oil.

2. Motor pulley toosmall in diameter: Replace the motor pulley with one having a greater diameter.

3. Line vol}age too low: The line voltage should not be less than 100 volts or the turntable may
be too slow.

4. Operating temperature too low. If the machine has been stored in a cold place or operated
in surroundings at a temperature of less than 60° F., the turntable speed may be too slow.

r 1. Bindin§ in turntable bearing: Check the turntable bearing for freedom. Hold the motor idler
2

TURNTABLE SPEED TOO FAST:

Motor pulley too large in diameter. Replace the pulley with one having a smaller diameter
I or grind one or two thousandths off the pulley.

TURNTABLE STALLS DURING CYCLE:

. Motor idler not engaging turntable., See ‘‘TURNTABLE DOES NOT REVOLVE WHEN CONTROL
KNOB IS TURNED TO '‘ON’’ POSITION’’ - 4.

Turntable bearing tight. See ““TURNTABLE DOES NOT REVOLVE WHEN CONTROL KNOB IS

TURNED TO ‘‘ON’’ POSITION’’ - 5.

Operating temperature too low. See ‘“TURNTABLE SPEED TOO SLOW’ - 4,

Line voltage too low: The line voltage should not be less than 100 volts.

Binding in drive mechanism:

(a) Remove lift arm (48) and hold idler (2) away from turntable or remove idler wheel.
Cycle machine, turning turntable slowly by hand. The cam should turn freely for the
complete revolution without binding at any point. If binding occurs check for foreign
matter in the gear teeth, a bent cam bearing or bent spindle bushing.

(b) Replace lift arm, loosen spindle screw (77) and raise spindle high enough to clear the
lift arm cam when the machine cycles. Hold the pickup arm lift rod (94) up so the end
of the lift rod does not contact the lift arm cam. Cycle the machine by hand. The entire
cycle should be free, without binding at any point, If binding occurs, check the lift arm
bearing for freedom and the lift arm roller to be sure it is not bent causing binding in

the cam track.

D DN =
.
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Binding between pickup arm lift rod and lift arm cam face: Cycle machine stopping it halfway
thr the cycle just as the lift arm is about to return. Lift pickup arm and raise lift rod
(94) by pulling ﬁ& on the adjusting screw (13) as high as it will go. Feel the lift arm (48)
for play. The rod may still touch the lift arm cam face, but it should not bind. I binding
occurs, the lift arm bear may be bent or the fiber washer (59) under the lift arm should
be removed to lower the lift arm.,

Spindle roller spring compressed too far. Cycle the changer and watch the relationship
between the bottom of the roller spring housing (78) and the roller (79). Just before the top
of the lift arm cam raise is reached, the roller spring housing should stop its upward motion
and the roller should continue up .005” to .047"" ‘more, slightly compressing the roller spring
(81). If the spring compresses too much, the changer may stall on the shut off cycle. Check
the lift arm bearing to determine if it is square with the base plate. It should be 90° to the
base plate within 1 40, If it is bent, carefully pound into place with a soft mallet. If it is
straight and the roller spring is being compressed too much, remove the fiber washer {59)
between the lift arm and the steel washer under it. The dimension on the spindle between the
shoulder on which it rests and the bottom of the roller should be 1 7/8"” plus or minus .010".
An oversize spindle could also cause a binding condltign. .

Motor weak. In cases where everything checks all right but the changer still stalls in cycle,
the motor may be weak.
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CHANGER CONTINUES TO CYCLE: l

1. Trip catch not engaging properly. See 2, “CHANGER TRIPS BEFORE NEEDLE REACHES
END OF RECORD™.

3. Insufficient tension on trip spring. See 3, same as above.

3. Binding in trip rod bearings. See 4, same as above.

4, gefegtivg,trip catch. See 5, ““CHANGER DOES NOT CYCLE WHEN RECORD HAS BEEN

LAYED". .

5. Reject control holding trip open, Check the control knob (25), control link (41), and control
lever (44) for binding to determine if the control assembly is holding the trip in a disengaged
position.

6. Trip rod not holding clutch pawl out of engagement with pinion teeth, On changers having the
trip shown in Fig. 2, the end of the trip rod (60) should contact the bent up section of the
clutch pawl (63) and push the pawl out of engagement with the pinion teeth. If the trip rod
is not free to meet the clutch pawl, continuous cycling will result.

g) See if the trip spring (62) is in place.
) Check the trip rod (60) for freedom in its bearings.

NOISE DURING PLAYING OF RECORD:

1. Rumble:

(a) From motor: If a low pitched rumbling sound comes from the loud speaker while a
record is being played, check the motor grommets (67) to be sure the motor is freely

| suspended on them. The motor lead wires should have slack to allow the motor to float.
Motor rumble may also come from an out of balance motor rotor. In this case, the
motor should be replaced.

(b) From bearings: Defective turntable bearings can cause rumble., Check for foreign matter
in the bearings, defective balls, binding between balls and ball retainer. Rough surface
?n washers. Clean ball bearing, sleeve bearing and washers, lubricate with lubriplate. or
ight oil,

I 2. Defective motor idler_wheel:

A rapid thumping sound while the motor is running may indicate a flat spot on the motor

idler wheel (2). Remove the turntable and check the rubber tire on the idler. If the surface

I of the rubber tire is not smooth and even, replace the idler.

3. Defective needle:
A bad needle will cause loud needle scratch or hiss through both the speaker and the air
directly from the needle. For reduced needle scratch and '‘needle talk’’ use a needle with
high vertical compliance such as an offset ‘‘dog leg’’ type needle.

4, Defective record: :
Worn or defective records cause needle scratch and distortion of the recorded sound. If the
record is warped, it may slip on the other records causing ‘‘wow’’, a waver in the recorded
sound. An enlarged hole in the record can also cause ‘“‘wow’’.

5. Turntable scrapes:
If a scraping sound occurs as the turntable revolves, check:
a) Turntable warped, causing outer rim to rise and fall.

) Motor idler (2) bent.

c) Wires beneath turntable rubbing.

6. Squeaks:
Squeaking sound as changer operates indicates lack of oil. Lubricate points indicated under
“LUBRICATION"’,

NOISE DURING CYCLING:

1. Squeaks: See ‘‘LUBRICATION’’.
2. Grinding sound indicates lack of lubrication or worn parts:
Lubricate spindle roller assembly in bearing between it and spindle body.

DISTORTION OF RECORDED SOUND:

1. Defective needle. See 3, ‘‘“NOISE DURING PLAYING OF RECORD’’,
2. Defective record. See 4, ‘“NOISE DURING PLAYING OF RECORD’’.
3. Defective pickup cartridge: 7
When the cartridge is defective, the recorded sound may be distorted, weak or stop entirely.
4. Defective amplifier:
Check phonograph, amplifier and speaker.

-
———— |

©John F. Rider
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MODELS 101.211, SEARS, ROEBUCK & CO.
101.211-1, 101.211-2,
101.211-3, 101.211-L

NO SOUND DURING PLAYING:

1. Defective cartridge. See 3, “DISTORTION OF RECORDED SOUND’ - 4.
2. Defective wiring:

Check pickup leads for a shorted or open lead,
3. Defective amplifier. See ‘DISTORTION OF RECORDED SOUND” - 4.

EXCESSIVE RECORD WEAR:

1. Bindinginpickuparm. See ] and 2, ““NEEDLE DOES NOT TRACK ACROSS RECORD PROPERLY"’,

2. Defective needle. See 3, ‘‘NOISE DURING PLAYING OF RECORD’.

3. Excessive needle pressure:
The pickup arm is designed togive the proper needle pressure when an aluminum cased cartridge
is used. If a cartridge with a die-cast housing is used, a compensating spring must be used
to bring the needle pressure down to the usual standard of 1 oz. to 13 oz. If the needle
pressure is too great on a compensating spring, bend the long end of the spring.

CHANGER DOES NOT SHUT OFF AFTER LAST RECORD HAS BEEN PLAYED:

1. Record support binding on spindle:
The record support (3) must rest on the offset shoulder of the spindle or the changer will not
shut off.
See 3, ‘‘TWO RECORDS DROP AT ONCE”.

P Changer stalls during shut off cycle.

| See “TURNTABLE SECTIONS; under ‘‘SERVICE INFORMATION.

3. Cutoff rod not engaging shoulder on spindle roller spring housing.
On the shut off cycle, the end of the cutoff rod (42) should contact the shoulder on the bottom
of the spindle roller spring housing (78) and turn the cutoff rod over 90°, If the end of the
c;tofé rod passes under the roller spring housing as the machine cycles, on the shut off cycle,
check:
a) The record support to be sure it is resting on the spindle shoulder, see 1, above.
b) The spindle to see if it is being held down in place by the spindle screw (77).

| ¢) The lift arm screw (47) to be sure it is tight.

d) The bent up end of the cutoff rod (42) may be short. Replace if necessary.

PICKUP ARM DOES NOT SET DOWN ON REST AFTER LAST RECORD HAS BEEN PLAYED:

Control lever does not engage set down locater.

On the shut off cycle, one leg of the control lever (44) should catch the set down locater (43)

F holding it to prevent the return spring (100) from pulling the pickup arm in. The pickup arm
should be held against the stop in the base plate. In this position, the nest in the pickup arm

should be directly above the pickup rest.

CHANGER SHUTS OFF PREMATURELY:

1. Spindle roller spring compressed too far. See 7, “TURNTABLE STALLS DURING CYCLE”.
2. Roller spring in spindle too weak:
When the bottom record of a stack of ten 12"’ records is being ejected from the spindle ledge,
the roller spring (81) should not compress until just before the roller reaches the top of the
cam incline on the lift arm. If the roller spring is compressed under the load of a full stack
of records it may cause premature shut off. Replace the roller assembly (78) if necessary.
3. Record too thick:
The changer is designed to play standard records. If an old style 1/8” thick record is used,
the changer w3ll shut off instead of dropping the record.
4, Cutoff rod not being reset:

After the shut off cycle, when the cutoff rod (42) has been turned to throw the switch to the

““OFF’’ position, it should be returned to its original position the next time the machine cycles

by the bent up end of the cutoff rod, contacting the round stud on one leg of the control lever

(X4). The flat spring (46) acting against the cutoff rod should throw the rod against its stop

on the lift arm (48) and hold it there. If the cutoff rod is not fully, turned, the bent up end

next to the spindle may stick up high enough to prematurely contact the shoulder on the roller

spring housing (78).

(a) Check the lever spring (46) for tension. Remove and bend slightly to increase tension if
necessary.

b) Lubricate the cutoff rod bearings and around the lever spring with lubriplate or oil.

c) Check the clearance between the end of the cutoff rod (42) which passes under the control
lever (44) and the bottom of the round stud on the control lever, When the cutoff rod is
in its normal operating position, it should not clear the bottom of the round stud by more
than enough to completely turn the end of the cutoff rod from a vertical position back to
a horizontal position,

©John F. Rider




RCD. CH. WIEBSTER PAGE 19-1
WEBSTER CHICAGO CORP. MODEL 15|

RECORD BALLAST WEIGHT
RECORD SELECTOR POST

SPINDLE S™EP §i INDEX ADJUSTMENT

TURNTABLEF—~_

SPINC LE

PICKUP
ARM

"OFF" BUTTON

— "ON" BUTTON

AUTOMATIC —

NEEDLE SETDOWN PAD

OPERATION

MOTCR

Connect the motor cord to a source of 105-115
volt 60 cycle current only. If it is desired to oper-
ate the changer on 50 cycle current, a special
motor pulley (Part No. 17X412-11) must be used
in place of the one supplied with the changer in
order to drive the turntable at the required speed
of 78 R.P.M.

Do not under any circumstances connect the
motor to a source of direct current or alternating
current of any other frequencies.

PICKUP

The high impedance crystal cartridge supplied
may be of the fixed permanent point or remov-
able needle type. If it is the latter, use a needle
which is not more than 114 inches long for most
satisfactory results.

Some desirable qualities of a good needle are
faithful reproduction, low surface scratch or hiss,
long wearing qualities, minimum record wear
and rugged construction.

The Webster-Chicago Nylon Needles are partic-
ularly adaptable for use with your Webster
"156”. The “"Knee-action” of the nylon knee per-
mits the needle to ride the record groove in a
| gentle, lloating motion, protects valuable records

from unnecessary wear . . . virtually eliminates
breakage of the sapphire tip if accidentally drop-
ped . . . greatly lengthens needle life . . . pro-
duces a pleasing harmonious tonal balance and
delivers remarkably authentic reproduction. DO
NOT USE SINGLE PLAY OR CACTUS NEEDLES
FOR AUTOMATIC OPERATION.

OPERATION — AUTOMATIC

1. Turn the Record Selector Post to 10! or 12"
for ten or twelve inch records.

2. Turn the Selector Control (sleeve of ON but-
ton) to AUTOMATIC.

3. With the Record Ballast Weight turned back,
place up to ten 12" records, or twelve 10"
records on the spindle so that the bottom rec-
ord rests on the step of the spindle and the
shelf of the Record Selector Post.

4. Turn the Record Ballast Weight forward to rest
on the top record.

S. Press the ON button.

To “reject” any record while playing in the
AUTOMATIC position, press the ON button.
NOTE: The OFF button may be pressed during
any portion of the change cycle. The Pickup

Arm may be moved manually at any time With;J

out damage to the mechanism. However, after

©John F. Rider
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the last record has been played, the Pickup Arm
is cqutomatically locked in position and should
not be handled until it has come to rest on the
OFF button.

6. After the last record has been played, the
entire stack may be removed from the turn-
table at one time. The simplest procedure is
as follows:

a. Turn the Record Ballast Weight out of
position.

b. Place the fingers of both hands under oppo-
site edges of the bottom record.

c. Do not apply pressure to the top record.
(Keep your thumbs free.)

d. Lift the stack of records siraight up, follow-
ing the contours of the spindle. This per-
mits the stack of records to follow the curve
of the spindle without binding and greatly
facilitates the removal of the stack.

OPERATION — MANUAL
1. Turn the Record Selector Post to the 12" posi-

All units are accurately adjusted, lubricated and
tested at the factory. However service repairs
and adjustments sometimes become necessary.
This bulletin should be studied carefully before
making any adjustments or replacing parts.
Service parts are available from your Webster-
Chicago distributor. All parts must be ordered
by piece part number and also record changer
model and production number, stamped on the
under side of the main plate.

The functions and most probably misadjustments
of the main assemblies are as follows (reference
numbers refer to the exploded view)

THE AUTOMATIC TRIP FAILS
TO FUNCTION

The Main Cam Assembly (38) and Actuating Gear

(36) are the heart of the record changer. The
Main Cam Assembly drives the mechanisms as-

42
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tion. (This is not essential but permits more
clearance in loading and unloading records.)

2. Turn the Selector Switch (sleeve of ON button)
to MANUAL.

3. Place a record on the Turntable. It may facili-
tate this operation if the record is placed over
the spindle at an angle, with the edge of the
record held below the level of the Record
Selector Post Shelf. Records may be removed
in this same manner.

4. Press the ON button.

5. Place the needle gently on the edge of the
record. Do not lift the Pickup Arm too high as
this will cause it to catch in the Automatic
Stop Lock position. Particular care should be
exercised if your pickup has a sapphire point |
needle. Although the sapphire is very hard
and long wearing, it is extremely brittle and
may be fractured or chipped if dropped on
the record.

6. To stop the mechanism at any time, press the
OFF button.

SERVICE INFORMATION AND ADJUSTMENTS

sociated with the action of the Pickup Arm (5)
and the Record Selector assemblies. It, in turn,
is driven by the gear train (29, 30, 31) and the
Turntable which is rim driven by the phonograph
motor.

The Main Cam Assembly and Actuating Gear is
put in motion or “tripped” by means of the "auto-
matic” trip or by the manually operated “reject”
trip. When the movement of the Pickup Arm to-
ward the spindle is greater than 14" in 1 revolu-
tion of the Turntable, the Automatic Trip Arm (33)
trips the Velocity Trip and Roller Assembly (37).
This releases the Actuating Pawl on the Mdain
Cam Assembly (38), allowing it to engage the
Main Cam Actuating Gear (36) and driving it
through the change cycle. The pressure from the
Automatic Trip Arm required to actuate the trip
mechanism is negligible.

Fig. 2

©John F. Rider
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The Automatic Trip Arm (33) follows the move-
ment of the Pickup Arm through a weighted fric-
tion clutch (32). This clutch must be kept free
of oil and grease. Should it become necessary,
clean the clutch parts with carbon tetrachloride.
This clutch should operate the trip mechanism
without placing undue drag on the movement of
the pickup arm.

Also check for:
1. Velocity Trip and Roller Assembly binding.

2. Slight burr on end of the actuating pawl or
on the underside of the Velocity Trip hook.

3. Actuating Pawl stuck (part of Main Cam As-
sembly (38) engaged by the hook end of the
Velocity Trip and Roller Assembly (37).

4. Automatic Trip Arm (33) bent and not hitting
the Velocity Trip and Roller Assembly (37).

5. Automatic Trip Arm (33) fails to touch the
Velocity Trip and Roller Assembly.

6. Velocity Trip and Roller Assembly (37) rub-
bing on the underside of the Main Cam Actu-
ating Gear (36).

7. No velocity lead-in groove or eccentric groove
in the center of record.

8. Foreign matter in record groove.
9. Badly worn record.
10. Badly bent or worn needle.

IF THE "REJECT” TRIP FAILS

TO FUNCTION

When the "On" button is pressed, the hair spring
of the "reject” trip lever arm (65), actuates the
Velocity Trip and Arm Assembly, putting the
change mechanism in cycle.

Check for:

1. "Reject” trip hair spring of Lever (65) bent or
broken.

‘2. Velocity Trip and Roller Assembly (37) binding.

ADJUST IF NECESSARY BY BENDING AT POINT "D".
Fig. 3

©John F. Rider
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3. Actuating Pawl! (part of Main Cam Assembly
38) stuck.

IF THE MECHANISM CONTINUES
TO CYCLE

At the completion of the change cycle, the Actu-

ating Pawl js disengaged from the Main Cam |

Assembly Actuating Gear (36) by the hook end
of the Velocity Trip and Roller Assembly (37)
which has been returned to its normal position
by the reset points on the Main Cam Drive Gear
(Fig. 3). This hook should be adjusted for about
Y4~ clearance from the bottom of the Main Cam
Drive Gear (36), Fig. 1. Greater clearance may
permit the pawl to bounce past the hook and re-

engage, causing the mechanism to continue to |

¢ycle.

If the clearance between the lip on the Velocity
Trip Lever and the edge of the Main Cam is too
small, it will prevent the hook end of the Velocity
Trip Lever from engaging the trigger. Adjust the
clearance between the lip (D, Figs. 3 and 5) on
the Velocity Trip Lever of the Main Cam to be
within ;" when the roller is contacting the point
of one of the protrusions on the Actuating Gear.

Also check for:

1. Velocity Trip and Roller Assembly (37) rub-
bing on Main Cam Actuating Gear (36).

2. Manual Trip Lever (65) binding.

3. "Disengage Roller” broken on Velocity Trip
and Roller Assembly (37).

PICKUP ARM LIFT TOO HIGH

OR TOO LOW

The vertical movement of the pickup arm is con-
trolled by the angle of the Pickup Arm Raising
Lever (40), Fig. 4. The needle should approach
the top record of a full stack of 10" records on
the turntable with approximately 14" clearance.

8 NEEDLE
/___
RETORDS

[
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To adjust:

1. Put a full stack of 10" records ON THE TURN-
TABLE.

2 Press the "On" button and rotate the Turntable
clockwise until the needle clears the top rec-
ord of the stack by about 15"

3. Be sure the notch in the Pickup Arm raising
disc (34) engages the pickup arm raising lever
(40).

4. 1f the needle does not clear the top record or
if it raises too high, adjust by bending the pick-
up arm raising lever at the point indicated in
Fig. 4.

CAUTION: All adjusting bends should be made
slowly, using slight but firm, easy pressure.

Be sure the set screws of (A of Fig. 1) of the pick-
up arm raising disc are not loose and are properly-
positioned in the alignment holes as explained
in the paragraph on Needle Setdown Indexing.

NEEDLE SET DOWN INDEXING
INCORRECT

The horizontal movement of the pickup arm (5} is
controlled by the eccentric excurcion of the Pick-
up Arm Raising Lever (40) moving the Pickup
Arm Raising Disc (34) when actuated by the
Main Cam Assembly (38). The eccentric screw
(part of 6), accessible through the top of the
pickup arm (5), should take care of any normal
position adjustment. Turn this screw clockwise
to index the needle in toward the spindle and
counter-clockwise to index the needle out away
from the spindle.

Should further adjustment be necessary, proceed
as follows:

1. Set the eccentric screw, just mentioned, to a
middle position.

2. Set the Record Selector Post (42) to the 10”
position.

3. Operate the mechanism by revolving the Turn-
table manually until the needle drops to within
1" of a 10" record on the turntable.

4. Be sure the notch in the Pickup Arm Raising
Disc (34) engages the Pickup Arm Raising
Lever (40).

5. With a No. 8 Bristol wrench in each of the set
screws of the Pickup Arm Raising Disc (35) as
indicated in A, Fig. 1, alternately loosen one
screw and tighten the other until the needle
rests above the record lead-in groove at the
desired point.

6. Complete the change cycle of the mechanism
and position the Pickup Arm on the “off” but-
ton (10). If necessary, bend the tongue of the
Pickup Arm Raising Disc closer to or away from
the Base Plate Post until the Pickup Arm is
correctly seated on the “off” button when the
tongue is touching the Base Plate Post.

NOTE: All adjusting bends should be slight but

firm, easy bends.

©Jonhn F. Rider
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7. Be sure that both set screws are tight when this
adjustment is completed.

8. Turn the Record Selector Post to 12 and check
the needle drop on a 12" record. Make any
additional adjustments with the eccentric screw
mentioned previously.

PICKUP ARM DROPS OFF THE
“OFF” BUTTON

The upturned end of the pickup arm pivot shaft
bracket (35) prevents the pickup arm from falling
off the “off” button. There should be approxi-
mately 14," clearance between the tongue of the
Pickup Arm Raising Disc (34) and the bottom of
the groove formed by the bracket and the Base
Plate Post. Bend the Bracket end up or down to
secure proper positioning of the disc tongue and
the Pivot bracket.
only or the Bracket will bind on the Pickup Arm
Pivot Shatt (7).

The Bracket should not be too high or the disc

Be careful to bend the end |

tongue will rub on it when the needle approaches.

the edge of a 12" record, causing “glide in” on
the first few grooves of the record.

CHANGE CYCLE STARTS BEFORE
END OF RECORD

If the trip assembly chatters while the changer is
running, or if the changer cycles before the en-
tire record is played, there is probably insufficient
clearance between the hook end of the Velocity
Trip and Roller Assembly (37) and the Actuating
Gear (36). This clearance should be adjusted to
be within 1%4,"” to 14, by bending the lever at
point “C” shown in Fig. 5.

36 — 550 &%

33/ :

Fig. 5

MORE THAN ONE RECORD
IS DROPPED DURING A
CHANGE CYCLE

The floating latch at the top of the Record Spindle
is so spaced that only one record at a time can
slide between the heel of the latch and the step
of the spindle. The hole in the latch is elongated
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so that the latch can slip into the spindle recess

when records are being removed.

If more than one record is dropped at a time, it

will be found to be due to:

1. Foreign matter in spindle recess causing the
latch to stick.

2. Excertionally thin records. Standard records
are .075" -.090" thick.

RECORD DROPS ON PICKUP ARM

As the change cycle is started, the first motion of
the inclined outer bottom surface of the Main Cam
(38) causes the Record Selector Post (42) to move
toward the Spindle about 34, inch. This position
is maintained until the Pickup Arm has made its
full outward lateral excursion at which time the
Record Selector Post again moves toward the
spindle, causing the bottom record to drop into
playing position.

If the Record Selector Post (42) has been bent
back, away from the Record Spindle, it is possible
for a standard record to rest on the spindle step
with its edge just over the edge of the Record
Selector Post shelf. Then as the change cycle is
started, the record is pushed off the spindle by
the initial movement of the Record Selector Post,
so that it drops on the Pickup Arm.

To correct this condition, the Rocker Arm Assem-

bly must be adjusted so that the Record Selector

Post is brought nearer to the spindle. This adjust-

ment is made in the following manner:

1. With the mechanism at rest, remove the Turn-
table and replace the Record Spindle. Set the
Record Selector Post to the position for playing
12-inch records and place a 12-inch record on
the Record Spindle.

2. Insert a short screwdriver through the motor-

4 °

\
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board opening into the screw slot as shown at
"A" in Fig. 6. Clockwise rotation of the screw
will increase the distance between the Record
Spindle and the Record Selector Post; counter-
clockwise rotation will decrease it.

It is recommended that the distance between the |
edge of the record and the step of the Rcord
Slector Post be held to just over 1%, of an inch so
that records with rough or sharply beveled edges I
will not catch on the outer edge of the Record
Selector Post.

CAUTION: Be certain that a standard size record
is used in making this adjustment. A standard
10" record measures 97%" =+ 14,” digmeter. A
standard 12" record measures 117" =+ 14,”
diameter.

PUSH OFF POST ANGLE INCORRECT

The Record Selector Post should be adjusted so
that the curve of the shelf matches the curve of
the record. See Fig. 7.

To adjust this angle: ‘

1. Turn the Record Selector Post to the 10" posi-
tion.

2. Place a ten-inch record on the Spindle in the
normal position for automatic playing.

3. With a No. 8 Bristol wrench in each of the set
screws (point A, Fig. 7), alternately loosen one
and tighten the other until the Record Selector
post angle is correct. Be sure that both set
screws are tight at the completion of this ad-
justment.

©)(®) (e
z 2z

CORRECT w

Fig. 7

©John F. Rider
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ERRATIC INDEXING

Indexing in the 10" or the 12" position is con-
trolled through the presence or absence of pres-
sure from the Compression Spring (47A) on the
Pickup Arm Raising Lever (40). The compression
on this spring is changed as the Record Selector
Post (42) is changed to the 10" or 12" position.
Improper adjustment of the spring tension will
result in erratic indexing. In the 12" position,
the spring should be just free. In the 10" posi-
tion, the compression of the spring holds the stud
of the Pickup Arm Raising Lever (40} against the
outside edge of the groove, forcing the stud to
travel the inside edge or the outside edge of the
groove in the bottom of the Main Cam (38).

To adjust:

Bend the slotted arm (part of 40) for proper ten-
sion and smooth clearance of the spring guide
arm (47).

GLIDE IN ON 12" RECORDS

1. Check tension of compression spring (47A) as
{ explained above. Spring should be free in 12"
position.

2. Remove any cause of friction in Index Lever
(47).
ﬂ 3. Tongue of Pickup Arm Raising Disc (34) should
not touch beveled edge of pickup arm pivot
shaft bracket (35) when the needle is on the
edge of a 12" record. Bend the end of the
bracket if necessary.

\\woWl'

If the speed of the Turntable varies during each
revolution, check:

1. Defective Idler wheel (24).

2. Dirt or foreign matter inside the rim of the
Turntable.

LAST RECORD CONTINUES TO PLAY

1. Check the record spindle to be sure that it
moves up and down freely.

2. With no records on the spindle, check the Auto-
matic Shut Off Lock Lever (44). The lower hook
end of this arm ("C”) shoud catch the Pickup
Arm Raising Disc (34) at the beginning of the
cycle to prevent travel of the Pickup Arm,
causing it to drop on the OFF button. With no
records on the Spindle and with the mechan-
ism at rest, this hook should clear the top of
the Pickup Arm Raising Disc by 14,”. Adjust,
if necessary, by inserting a screw driver in the
hole in the bottom base plate and bending

WEBSTER CHICAGO CORP.

lip "D”. Never attempt to move the Pickup
Arm Raising Disc up or down.

3. The elevated hook "A"” on the Automatic Shut
Off Lock Lever will sometimes lock with the
bracket "B on the Record Selector Post (50) if
the drop of the record is delayed. More clear-
ance can be obtained by bending the elevated
hook “"A" away from the bracket.

LAST RECORD DOES NOT PLAY

The weight of the records on the Spindle keeps
the Automatic Shut Off Lock Lever (44) from drop-
ping and engaging the Pickup Arm Raising Disc
(38), thus permitting the mechanism to continue
to cycle.

The Push Off Post (50) moves forward slightly at
the beginning of each change cycle. The bracket
“B” on this post is then underneath the elevated
hook A" on the Automatic Shut Off Lock Lever
(44). This forward movement takes place before |
the last record drops so the change cycle should
continue. However the dropping of the last rec-
ord releases the Automatic Shut Off Lock Lever,
permitting it to drop and shut off the mechanism
when the change cycle sturts after the last record.

If the last record does not play:

1. Bend the elevated hook A", Fig. 8 forward so
that it will overlap the Push Off Post bracket
“H” about 145" with a record on the spindle.

a2z

k

Fig. 8

MOTOR DOES NOT SHUT OFF
1. OFF button stuck.
2. Defective switch.

3. OFF button Shaft Spring (62) has too much
tension.

4. Roller on Switch Lever binding.
. Switch Lever binding on switch frame.
6. Excessive counterbalancing on Pickup Arm.

o

REPLACEMENT OF PARTS

REPLACE PICKUP CARTRIDGE

1. Press upward on the clip fastener at the for-
ward end of the Pickup Mounting Bracket and

raise the Pickup Arm to a vertical position.

2. Remove the screws holding the cartridge in
place and replace the cariridge.

©John F. Rider
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REPLACE PICKUP ARM

1. Press upward on the clip fastener at the for-
ward end of the Pickup Arm Mounting Bracket.

2. Raise arm to vertical position.

3. Remove screws holding arm and bracket.

4. After the new Pickup Arm has been installed,

press the arm and the Mounting Bracket to-
gether until the clip latches.

REMOVE THE SUB-PLATE ASSEMBLY

In the evant that it becomes necessary to replace
any of the major parts in the sub-plate assembly,
the entire assembly should first be removed from
the motorboard.

1. Remove the Record Spindle which is held in
by a clip under the sub-plate.

2. Remove the Turntable.

3. Remove the Pickup Arm in the manner out-
lined previously.

4. Unhook the Rocker Arm Return spring.

5. Remove the Rocker Arm Pivot Pin.

6. Remove the five No. 8-32 x 3; R.H. screws hold-
ing the sub-plate studs and the No. 8-32x 34
R.H. screw holding the center post to the motor-
board. Note that one of the 8-32x1; R.H.
screws is accessible through the Pickup Arm
hole in the Crescent Assembly.

It should not be necessary to remove the Crescent
Assembly except for replacement or to remove
the complete Rocker Arm Assembly.

LUBRICATION

3.
4.

B—LUBRIPLATE (Apply With Small

Model 156 Record Changers leave the factory
. completely oiled and lubricated. Under normal
conditions this should be sufficient for approxi-
mately one year or 1,000 hours of operation.
When operated under extreme conditions of dust
or heat, this operation should be performed more
frequently as required.

NOTE: AVOID EXCESSIVE LUBRICATION.

Do not permit any oil or grease to get on the
rubber idler drive wheel or the Motor Sleeve
(Illus. 11 and 21, Fig. 4), on turntable drive rim
or on the automatic trip arm clutch. Any oil or
grease on these points should be removed using
carbon tetrachloride.

The recommonded lubricants and points of lubri-
cation are as follows:

A —No. 10 OIL (Apply With Small Oil
Can Or Medicine Dropper)
1. Motor Bearings. Saturate top and bottom felts.

2. Pickup Arm Shatft (Illus. 22, Fig. 6). Apply one
drop each to bottom bearing point, bracket
hole and hole through Main Base Plate.

WEBSTER CHICAGO CORP.

RCD. CH. WEBSTER PAGE 19-7
MODEL 156

REPLACING THE SUB-PLATE
ASSEMBLY

1.

2.

REPLACE PICKUP ARM BRACKET
AND SHAFT ASSEMBLY
1.

2.

To replace, reverse the procedure and adjust the
Pickup Arm Raising Disc for proper operation.

REPLACE RECORD POST AND
ROCKER ARM ASSEMBLY

1.
2.

e

Lo W N

C — STA-PUT (Apply With Small Brush)
1.

2
3.

. Idler Wheel Link (Illus. 16, Fig. 4).
. Turntable Shaft Stud.

. Knife edge of Raising Lever (Illus. 33, Fig. 7).
. Main Cam Bearing. (It is necessary to remove

Reverse the above procedure making certain
that all parts fall into their proper positions.

Particularly note the Selector Lever and Selec-
tor Lever Compression Spring to see that they
are in position with the lever through the slot
in the Pickup Arm Raising Lever Bracket.

Loosen Bristol screws in Pickup Arm Raising
Disc.

Remove Disc and Clutch parts by sliding them
off the bottom of the Pickup Arm Shaft and pull
shaft out of changer from_ above.

Remove the Pickup Arm Assembly.

Remove the four nuts under the main plate
which hold the Crescent Assembly.

Unhook the Rocker Arm Return Spring.
Remove the Rocker Arm Pivot Pin.

Lift out the Record Selector Post, Rocker Arm
and Crescent Assembly as a unit.

In replacing the Rocker Arm Assembly, note
paragraph “Replacing the Sub-Plate Assem-
bly.”

Ball Bearing Assembly (Illus. 7, Fig. 4).
Idler Wheel Felt (Illus. 13, Fig. 4).

Brush)

Pickup Arm Hinge Pins.

the sub-plate Assembly to lubriplate this bear-
ing. See paragraph Mechanical Repairs “C*
To Remove the Sub-Plate Assembly.)

Teeth of Main Cam Actuating Gear (Illus. 43,
Fig. 7).

Track of Main Cam Gear (Illus. 42, Fig. 7).

Teeth of Large and Small idler gears (Illus. 9,
Fig. 4).

. Raising lever Bracket bearing surfaces (Illus.

33, Fig. 7).

©John F. Rider
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RCD. CH. ZENITH PAGE 19-1

GENERAL

Service notes for models $-13675, S-14002, S-14006,
and $-1400B have been combined in this manual. Except
for slight mechanical, electrical and color variations, these
models are alike. The adjustments that the serviceman will
be called to make will be the same for all models.
Models S-13675 (maroon) and S-14006 (black) have
the automatic shut-off feature and are identical mechan-
ically. Models $-14002 (maroon) and S-14008 {black)

have slight electrical differences.

For convenience, the Operating Instructions supplied
with each Record Changer are summarized as follows: The
Record Changer will automatically play up to fourteen
10 inch or twelve 12 inch records at one loading, or up to
twelve 10 and 12 inch records intermixed. The Record

PRESSURE BAR
SToOP

RECORD
SHELF
PLATE

RECORD
EJECTOR
CAM

MOUNTING —
BOLTS

ZENITH RADIO CORP. MODELS S-13675, S-1L002,

AUTOMATIC

HINGED GATE

Fig. 1. Top View $-13675 and S-14006 Record Changers.

S-1L006, 514008

Stack rests on the Spindle and the Record Shelf. The Se-
lector Sprocket drives the Ejector Cam which pushes the
records off the Shelf and Spindle allowing them to drop on
the Turntable. To load for automatic operation, swing the!
Pressure Bar to the right, place the stack of records on the
Spindle, swing the Pressure Bar to the left until it rests on
the record stack, set the OFF-MAN-AUTO switch to AUTO
and press the Record Change button. Models S-14002 gnd
$-14008 will play the entire selection of records and repeat
the last record until turned off. Models S-13675 and
$-14006 will avtomatically shut off after the last record is
played.

For manual operation set the OFF-MAN-AUTO switch to
MAN and play the records singly as on a non- -avtomatic

record player. i

AUTOMATIC
RECORD SIZE
SELECTOR

L

COBRA
TONE ARM

TONE
ARM
REST

ON-OFF
_ SWITCH

“J

TURNTABLE MANUAL-AUTOMATIC

SWITCH

©John F. Rider
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RCD. CH. PAGE 19-2 ZENITH

MODELS S-13675, S-1h002,
$-14006, S-14008

DESCRIPTION OF CYCLING

The phono motor friction drives the idler wheel. The idler
wheel rim drives the turntable, and the turntable shaft. To
the turntable shaft is attached the segmented clutch drive
plate. The pawl on the clutch drive sprocket assembly
engages the drive plate, causing the sprocket to rotate.
The pawl pusher lever on the clutch release arm assembly
causes the clutch to engage or disengage.

Closing either the trip switch or the record change switch
energizes the solenoid. The magnetic flux of the solenoid
attracts the clutch release lever causing the mechanism to
trip and move the pawl pusher lever away from the clutch
pawl. This action allows the clutch pawl spring to pull the
'pawl into position for the drive plate segment to engage
and stait the clutch sprocket rotating. The clutch sprocket is
meshed with the chain drive sprocket and the chain drives
the selector and timing sprockets.

The timing sprocket completes 7 functions through 360°
rotation. These functions are as follows: 1. Applies the tone
arm brake. The brake lever is actuated by the brake stud
on the timing sprocket. The brake prevents coasting and
|erratic landing of the needle. 2. The inclined groove pushes
the lift pin upward. The lift pin raises and lowers the tone
arm. 3. The locating pin laterally swings the tone arm off
the record stack. 4. The locating pin or bushing swings the
tone arm over the starting groove of the record. With 12"
records, the locating pin swings the tone arm in while the
locating bushing swings the tone arm with 10” records. The

ZENITH RADIO CORP.,

locating bushing is pushed upward by the discriminator trip
plate. 5. The reset stud resets the clutch trip mechanism and
moves the pawl pusher lever in the path of the clutch pawl.
6. The lift pin lowers the tone arm over the starting groove
of the record. 7. The brake stud releases the brake. When
the clutch pawl hits the pawl pusher lever, the clutch is
disengaged.

The selector sprocket actuates the record ejector cam,
and must be timed with the timing sprocket to drop the
records on the turntable when the tone arm is at its greotest[
outward swing. This occurs immediately after the No. 3
function of the timing sprocket. |

As the record is played, the tone arm gradually moves|
toward the center. The ratchet on the tone arm control lever
moves toward the pawl on the trip switch lever. As the
ratchet comes in contact with the pawl, the oscillating action
produced by the eccentric groove on the record causes the
trip switch to close, complete the solenoid circuit and repeat|
the cycle. If the record does not have an eccentric groove,‘
the position trip «will close the trip switch and start the next|
cycle. ’

Noise and microphonics are eliminated by muting the
phono pre-amplifier during the record change cycle. The
tone arm brake lever actuates the muting switch. When the |
contacts are closed, a low reactance capacitor is connected.‘
across the audio output making the amplifier inoperative |

during the change cycle.

SELECTOR SPROCKET

ROTATING CLUTCH
11ov. MOTOR IDLER TURNTABLE CLUTCH ORIVE ). Turns Record Ejector Cam
AC WHEEL SECTION SPROCKET {Pushes Records Off Record
SECTION Shelf)
6V. '
AC RECORD
CHANGE —
SWITCH
. PAWL PUSHER LEVER
To Solencid & |. Engages Cluich
2. Disengoges Ciutch
TRIP
TIMING SPROCKET
SWITCH 06
1. Applies braoke to tone arm.

2. Pushes lift pin up. (Raises tone
arm).

3. Pushes the tone arm control lever
out. [Swings tone orm off record).
@ Pushes the tone arm control lever
in. {Swings tone arm over starting
groove of record).

DISCRIMINATOR

1.10-inch records. The trip plote
forces the LOCATING BUSHING
upward and the Jocating bushing
swings the tone arm over the stort- 5
ing groove of the record.

. Resets the powl pusher lever.

6. Lowers lift pin. (Lowers tone arm
over starting groove of record).

£

12-inch records. When 12-inch
records drop, they hit the dis- 7
criminotor knob and couse the trip
plote 10 drop. The LOCATING
BUSHING then remoins down and
the LOCATING PIN swings the
tone orm.

. Releases the tone orm broke.

©John F. Rider

i Fig. 2. Sequence of Operation—Zenith Record Changers.
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RCD. CH. ZENITH PAGE 19.5 RCD. CH. PAGE 19.6 ZENITH _ _ i}
ZENITH RADIO CORP. MODELS §-13675, S-14002, MODELS 8-13675, S-1L002, ZENITH RADIO CORP.
S-1L006, 5-14008 S-14005, S-1k008
STA-PUT GREASE ON LUBRICATION
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MODULATION
ON REGORD.

Fig. 8. Simplified Circuit of Oscillator.

D A

The operation of the Cobra pickup is considerably dif-
‘ferent from Crystal and Dynamic pickups. These pickups
generate audio power, while the Cobra controls power
generated by a radio frequency oscillator. The triode tube
is a modulated osciliator, detector and audio amplifier.
| The oscillator operates ‘at a frequency of 2.5 Mc. Modula-

tion is accomplished by changing the energy losses in a
tuned circvit. These losses may be represented by an
equivalent resistance in series with the reactance of the coil.
The ratio of the resistance to the reactance determines the
efficiency or Q of the coil. The amplitude of the RF voltage
developed across this coil by the oscillator will vary with
changes in Q.

The grid coil L, and other components of the oscillator
are mounted in the receiver chassis, while the plate coil L,
is in the Needle Cartridge with the vane and needle
assembly. The coil is fixed and has 40 turns of No. 40

——

1. Tone Arm Set Down Adjustment.

The Tone Arm Set Down Adjustment determines the land-
ing position of the needle on the starting groove of the
record. The adjustment screw can be reached ‘vith a screw-
driver (Fig. 10). The tone arm must be held in the rest position
while the adjustment is made. Clockwise rotation of the
‘screw moves the tone arm in, while counter-clockwise rota-
tion moves it out.

2. Tone Arm Height Adjustment.
The Tone Arm vertical rise is gov-
erned by the Lift Pin. The Lift Pin is ad-
justable (see Fig. 9). Too long a Lift Pin
will cause the Tone Arm to hit the under-
side of the records on the Spindle. If
the Lift Pin is short, the needle will not
clear fourteen records on the Turntable.
To make the proper adjustment, trip
the Clutch by hand and rotate the
Turntable clockwise until the Tone Arm
starts to swing toward the Spindle.
Gently push the Tone Arm as close to
‘the Spindle as it will go, place a record
on the Spindle and observe the spac-
ing between it and the Tone Arm. The
spacing "A" (Fig. 11), should be ap-

|proximately the thickness of a record. Fig. 9. Lift Pin.

ZENITH RADIO CORP.

THEORY OF THE COBRA RADIONIC PICKUP

| ADJUSTMENTS

MODELS S-13675, S-1L002,
S-1L006, S-1.008

wire (approximate DC resistance 22 ohms). The stainless
steel vane, which is in the field of the coil, is spot welded to
the osmium-iridium tipped stylus. Any movement of the
stylus will cause a corresponding movement of the vane. As
the stylus and vane follow the modulations in the record,
changes in the mutual inductance between the vane and
coil occur (see Fig. 8). In position 2 the vane is ot rest, and a
constant RF voltage appears across the plate coil. As the
vane is set in motion and reaches position 1, it is at its great-
est outward swing from the coil, resulting in low mutual induc-
tance, low reflected resistance, higher Q, and a higher RF
voltage across the coil. In position 3 it is ot its greatest
inward swing; resulting in a high mutual inductance, high
reflected resistance, lower Q and a lower RF voltage. It can
be seen that the amplitude of the RF voltage which appears
across the coil will varywith chaiges in Q, satisfying the
condition for amplitude modulation. The position of the vane
changes both the Q and L of the coil. Chonges in L shift the
frequency slightly, and a certain amount of frequency
modulation is present, but since there is no frequency dis-

crimination it remains undetected. '

Since the grid and plate coils are part of a single tuned
circuit any variations of amplifude of the RF voltage
brought about by the changes in Q across the plate coil
will olso appear across the grid Coil L, causing a shift in
the average plate current through the plate load resistor
across which the audio output voltage is developed. Plate
bend detection takes place since only the positive half of
the grid swing causes an increose in the average plate
current. These changes in the average plate current appear.
as avdio voltage across the plate load resistor. 1

The 2.5 Mc. RF voltage and the audio voltage both
appear at the plate of the oscillator triode. Ry, C, and C;
filter out the RF voltage allowing only the audio component
to the grid of the pre-amplifier where it is amplified and
reproduced by the loud-speaker.

If the spacing is incorrect, lift the Tone Arm, remove the
Lift Pin, and adijust the Lift Pin to the proper length.

3. Trip Switch Adjustment.

As the record is played, the ratchet on the tone arm pivot
shaft engages the trip pawl. The oscillating action developed
by the eccentric groove on the record closes the trip switch
contacts and allows the solenoid to become energized. The
magnetic flux attracts the trip lever which moves the pawl
pusher lever from the path of the clutch pawl. This_allows
the clutch to engage and start the next cycle.

The gap between the trip switch contacts should be ap-
proximately Y¢". If the spacing is incorrect, bend the con-
tact spring. If the contact spring tension is too great, the
needle may not follow the oscillating groove on the record.
To adijust the spring tension, insert a screwdriver between
the contact and guide springs ond bend the contact spring
{Fig. 10) until an approximate pressure of one ounce is
necessary to move the contact spring from the guide spring.
Be certain that the contact spring exerts some pressure on
the guide spring after adjustment.

lever

_

The spacing between the trip magnet and trip
should be opproximately %"

©John F. Rider
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MODELS §-13675, S-1h002,
8-14006, s-1L008

ZENITH RADIO CORP.

TRIP PAWL

GUIDE SPRING

TONE ARM SET
DOWN ADJUSTMENT
SCREW ™S8 -

POSITION TRIP

ADJUSTMENT Y SPACING
SCREW
RATCHET
CONTACT
SPRING
.
32

Fig. 10. Tane Arm Set Dawn, Pasitian Trip and Trip Switch Adjustments.

4. Position Trip Adjustment.
The Position Trip does not depend on an eccentric groave

in the record to start the record change cycle, but will
trip the mechanism whenever the needle comes within o
pre-determined distance from the Spindle. Older type
records that do not have an eccentric groove can in most
coses be played automatically by the proper adjustment of
the Position Trip. Under normal conditions with the needle
approximately 1%"” from the center of the Spindle, adjust
the Position Trip Adjustment Screw (Fig. 10) until the Trip

e

/2)\\7 -
i
4

Switch contacts close. This distance is generally satisfactory
since no modern record will be cut off before it has com-
pleted its play, and none will fail to trip the mechanism at
the end. In special cases, screw the Position Trip Adjustment
Screw clockwise for earlier tripping ond caunter-clockwise
for later tripping as the individual case may be.

It may be impossible to find an adjustment that will always
trip the mechanism and never cut off on all type recards, and
in these special cases the record must be played manualiy.

LIFT PIN

S

= ¥
-

h

Fig. 11. Tone Arm Height Adjustment.

©John F. Rider
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~ZENITH RADIO CORP. MODELS S-13675, 5-1’4002,
S-14006, S-1L008
RESET V' Tol' RESET ADJUSTABLE SYNCHRONIZING SELECTOR
STUD 1 ‘4 LEVER IDLER MARKS SPROCKET
TIMING
SPROCKET
CLUTCH |
TRIP
LEVER

o/ -
CHAIN DRIVE CLUTCH

5. Synchronization. SPROCKET PAWL

A properly timed changer drops records on the turn-
table when the tone arm is at its greatest outward swing. Fig. 12. Synchronization.
Improper timing results in the records hitting the tone arm.
The record changer is kept in time by the drive chain. If the
chain is removed, the changer must be synchronized.

Fig. 12 indicates the correct position of the timing
sprocket, selector sprocket and the clutch. To synchronize,
study Fig. 12 and proceed as follows:

1. Reset the clutch trip lever.

2. Turn the timing sprocket until the reset stud is approx-
imately Ye” from the reset lever (1). Turn the selector
sprocket until the synchronizing mark lines up with the mark
on the base plate {2). THESE POSITIONS MUST BE MAIN-
TAINED DURING THE NEXT OPERATION.

3. Thread the chain over the timing sprocket, chain drive
sprocket, adjustable idler, selector sprocket and set the
adjustable idler for medium tension of the chain. Check the
position of the synchronizing marks and the reset stud.

4. Remove the retaining washer and lift the chain drive
sprocket until the gears disengage.

5. Turn the clutch until the clutch pawl touches the pawl
pusher lever {3}.

6. Lower the chain drive sprocket until it engages the
clutch gears and reinsert the retaining washer.

REMOVING THE TURNTABLE

Hold the clutch by inserting a wide blade screwdriver
against the spindle bracket and a segment of the drive
plate. Apply a twisting, pulling force to the turntable.

Fig. 13. Removing the Turntable.

Before seating the turntable, be certain that the idler
wheel is pushed inside the turntable rim.

o John F. Rider
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HMODELS $-13675, S-1h002,
§-14006, s-1.008

REPLACING THE MOTOR

voltage and frequency of the receiver.

draw the connecting leads tight as this will prevent the
Motor from "floating” on its mounts. Be certain that the
retaining washers are crimped and the leads securely sol-
dered and taped.

REPLACING THE CHAIN
| o e ¥ Y
j}“ ;—!v{._A.

i, -

Fig. 14. Replacing the Chain.

@

The chain may be removed by loosening the adjustable
idler (Screws "D,"” Fig. 14), and opening one of the links
(B). It will be noted that on some models the open ends of
the links face inward while on others outward as in Fig. 14.
The reason for this is to get the quietest operation. Nor-
maily the open ends of the links will face outward with ali
replacement chains.

After the chain is threaded in place, carefully close the
open link and be certain that there is no stiffness in its action.,
Read the paragraph on Synchronization before the chain is
permanently installed.

TROUBLE SHOOTING
SQUEAKS OR NOISES DURING PLAYING OF RECORDS.

a. Friction between the records on the turntable and the
spindle will occasionally cause squeaks. A thin coat of wax
applied to the spindle will remedy this condition.

b. Check lubrication.

MECHANISM STARTS SLOWLY AND MOTOR GETS
HOT,

Check line voltage and frequency.
Check lubrication.

Motor windings damaged.

d. Room temperatyre abnormally low.

PRESSING RECORD CHANGE BUTTON ON RECEIVER
PANEL DOES NOT START THE RECORD CHANGE
CYCLE.

a.
b,
4

ZENITH RADIO CORP. '

When ¢ replacement Motor s ordered, include the line

To replace the Motor, unsolder the connecting leads, re-
move the Turntable, the three retaining washers and allow
the Motor to drop out. When the Motor is installed do not

¢ Check Trip switch,

a. See that the OFF-MAN-AUTO switch is set to AUTO,
b. Check Record Change Switch,

c. Check electrical continvity of solenoid circuit.

d. Check the solenoid energizing voltage.

MOTOR FAILS TO RUN EVEN WHEN IT IS DISCON-
NECTED FROM CHANGER AND PROPER VOLTAGE
AND FREQUENCY APPLIED DIRECTLY TO THE TWO
INPUT LEADS OF THE WINDING.

a. Open windings.

b. Damaged or frozen bearings.

¢. lower Bearing Support Bracket bent. Remove and
straighten bracket—Re-center armature.

RUMBLE AND MICROPHONICS DURING REPRODUC-
TION.

a. Changer not “floated” properly. Loosen mounting
bolts.

b. Motor retaining rings rubbing on the idler wheel.

€. Motor leads pulled too tight preventing motor from
"floating” freely.

d. Noisy Phono Oscillator tube.

e. Impression on Idler Wheel.

NEEDLE SETS DOWN PROPERLY ON RECORD BUT

SLIDES OVER THE RECORD GROOVES.
a. Cabinet tilted.

b. Badly worn or broken needle cartridge.

NEEDLE FAILS TO CLEAR MAXIMUM LOAD OF
RECORDS ON THE TURNTABLE.

a. Check Tone Arm height adjustment. {Adjustment 2.)

CHANGER CYCLES WITH OFF-MAN-AUTO SWITCH
ON MAN.
a. Check OFF-MAN-AUTO switch.

b. Reset stud does not engage clutch reset lever.

TONE ARM FALLS OFF RECORD.
a. Check Tone Arm set down adjustment. (Adjustment 1.)
b. Check Tone Arm Pivot Bracket.
¢. Changer not level.

TONE ARM SET-DOWN POSITION VARIES.

a. Check Tone Arm Brake and Spring.
b. Tight Tone Arm Connecting Leads.

RECORD IS NOT HEARD ALTHOUGH CHANGER
OPERATES.

a. See that the Phono Radio switch 1s on Phono.
b. Check receiver audio by listening to radio.

€. Check the phono oscillator tube.
d
e

. Check Needle Cartridge.
Check Tone Arm Housing for broken leads,

TONE ARM SETS DOWN TOO FAR IN OR oOuT ON[
RECORD.

a. Check Tone Arm set down adjustment. (Adjustment 1.)

CHANGER CONTINUES TO CYCLE.

Check Trip switch adjustment. (Adjustment 3.)
Check Record Change switch.

Clutch release mechanism sticks.

Pawl pusher lever not reset by reset stud.

CHANGER WILL NOT CYCLE UPON COMPLETION OF
RECORD.

a. See that the OFF-MAN-AUTO switch is set to AUTO.
b. Be certain the record has an eccentric center groove.

anpoa
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ZENITH RADIO CORP. yoDELS S-13675, $-1L002,
s-14000, $-1L008

Fig. 15. Checking Spindle Centering.

RECORD CENTER HOLE WEAR. SQUEAKS WHEN CHANGER IS IN CYCLE.
a. Record centers oversize. a. Friction between Lift Pin and Timing Sprocket. Apply!
b. A bent spindle will cause center hole wear due to a thin coat of Sta-Put.

impeded record injection. To check the spindle position,
place a 10" record as shown in Fig. 15. If the spindle is
properly centered, a triangle will be formed with the MOTOR RUNS BUT TURNTABLE SLIPS OR STOPS.

metal ends of the record shelf plate. a. Turntable not fully seated. Tap gently.

Fig. 16. Needle Cartridge Socket Connection.

Fig. 16 shows how the leads are connected to the Needle Cartridge Socket. The lead and insulation are run through the hole
in the contact and the lead is soldered with a light soldering iron. Great care must be exercised, and very little heat ap-
plied as the socket is made of lucite and will burn easily. The complete lead and socket are supplied as 5-12633. J

e

© John F. Rider
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MODEL S-14002 ZENITH RADIO CORP.
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Fig. 17.5-14002 Schematic Diagram.
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ZENITH RADIO CORP.

MODELS S5-13675, S-1L002,
S-1L0oo6, S-1L008

NUMERICAL PARTS LIST
12-1124  Record Ejector Plate Mounting Bracket 80-462 Cam Spring
{S-13675, S-14006) 80-479  Spring (Spindle Dog)
12-1216 Tone Arm Pivot Bracket 80-531 Brake Spring
12-1340 Record Ejector Plate Mounting Bracket 80-538 Landing Adjustment Spring {S-13902)
(s-11674) 80-544  Contact Spring
12-1390  Solenoid Mounting Bracket 80-545 Contact Spring
IeRer (o @z ene) larisiien 80-572  Clutch Spring (S-13894]
19-88 Cable Clip 80-574 Pawl Pusher Bracket Spring {S-13903)
Up=lety ety (e @D 80-582  Pawl Spring (S-13901) !
22-417 .1 Mfd. Paper Dielectric Cagacitor 600 V. 80-584 Tone Arm Lift Pin Spring
22-1570 .05 Mfd. Paper Dielectric Capacitor 400 V. 80-605 Cobra Cartridge Socket Tension Spring
24-354 Record Ejector Housing Cover {S-14006, {S-13675, 5-14006)
S-14008) 80-649  Shut-Off Lever Spring (S-13675, S-14006)
24-432 Record Ejector Housing Cover (S-13675, 80-650 Shut-Off Pawl Spring
$-14002) 80-653  Trip Arm Spring {S-13903)
43-103 Tone Arm Housing {S-14006, S-14008) 83.343 Three Lug Terminal Strip
43-147 Record Ejector Housing {S-13675, S-14002) 83-1106 Two Lug Terminal Strip
43-148 Tone Arm Housing (S-13675, S-14002) 83-1301 Two Lug Terminal Strip
43-156 Tone Arm Support Housing (S-14006, 5-14008) 83-1349  Tone Arm Shipping Strip |
43-157 Tone Arm Support Housing {S-13675, $-14002) 83-1423 Cobra Needle Guard Strip
43-164 Record Ejector Housing {S-14006, S-14008) 84-65 Tone Arm Rest {S-14006, S-14008)
54-30 No. 8-32 x %" x 7%4” Hex Nut—Steel N.P. 84-68 Tone Arm Rest (S-13675, 5-14002)
e e, U083 33 5 (kers Neh=efiol] N7 85.372  Three Position Slide Switch (S-14002, S-14008)
54-246 No. 4-40 x %" x %" Hex Nut (S-13675, 85-405 On-Off Switch (S-13675, S-14006)
56-146 55;1:1(9)ORée)toining Pin {Pressure Arm) S Cofifien Suiih (=125, S-14006
u'56-226 Tone Arm Lift Pin—Lower :Z-?] Shokeprloocherhm'i:ol No. 2101-8
-190 Ferminal—Cinch No. 1483
;Z;ngo ;°w":c :;:L:::L:;:'(‘SUT;:;S) 93125  No. 6 Int. Shakeproof Lockwasher No. 1206
57.1323  Torntable Shaft Plate 93-126 No. 8 Int. Shakeproof Lockwasher No. 1208
157.1324  Clutch Drive Plate 93-216 .015 x .255 x 746" Steel Washer—Cad.
|57_]355 Switch Plate (S-14002, S-14008) 93-415 No. 6 Ext. Shokepfoof Lockwasher No. 1106
. ! 93.536 %" x %6” x .031 Steel Washer—Cad. PI.
157-1397  Switch Escutcheon {S-14006) ..
158-133  Phono Plug (S-13675, 5-14006, 5-14008) 93-617. Sprockef Shaft Retaining Washer
58169 Phono Plug (5_14002') ! 93-655 .012 x .098 x %" Steel Washer—N.P.
63-1744 100 Ohm Carbon Resistor V2 W. =209 — 93:672  ldler Wheel Stud Washer—Large
insulated 93-673 Idler Wheel Stud Washer—Small
63-1779 680 Ohm Carbon Resistor Y2 W. =20%— 93-677 Idler Wheel Stud Fishpaper Washer—Large
Insulated 93-678 ldler Wheel Stud Fishpaper Washer—Small
63-1954 10 Megohm Carbon Resistor Y2 W. =20%— 93-679  Idier Wheel Stud Felt Washer
insulated (S-13675, $-14006, $-14008) 93-719 7%6” x %" x .031 Flat Washer—Cad.
69-38 No. 8-32 x %" R.H.M.S.—Steel N.P. 93-764 Spring Washer— Shakeproof No. 3759-14
69-43 No. 8-32 x 3" R.H.M.S.—Steel N.P. 93-767 Cam Spacer Washer {020 x .385 x 34" Stee
69-217  No. 4-40 x %" RH.M.S. (S-13675, S-14006) —Cad. P}
69-238  No. 4-40 x %" RH.M.S.—Steel Cad. akeSy e WeRRRSEE [
71-70 No. 6-32 x %" Phillips Flat Hd. M.S.—Steel— 93-844 No. 5 External Shakeproof Lockwasher
Bright N.P. 93-876 Fibre Washer
71-71 No. 6-32 x ¥4 " Phillips Flat Hd. M.S.—Steel N.P. 93-900  Fibre Washer
171-81 No. 8-32 x 2%" Flat Hd. M.S.—Steel N.P. 93-903  Steel Washer
73-99 No. 8-32 x %" Slab Hd. Set Screw—Steel— 94-415  Tone Arm Locating Bushing
Conepoint 94-416 Timing Sprocket Bushing
73-100 No. 8-32 x 2" Slab Hd. Set Screw—Steel— 112-56 No. 6 x V4" Hex. Hd. Self Tapping Screw—
Conepoint Type Z—Cadmium
80-368 Idler Wheel Tension Spring 112-483 No. 6-32 x ¥%” B.H.M.S.—Steel N.P.
_9&418 Tension Sprinl(Pressure Arm) 112-576 No. 5-40 x 4" Oval B.H.M.S.—Steel N.P.

¢ John F.

Rider
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112-581
112-585

112-619
112-637
112-706
112-719

114-88
114.89
114-201
114-248
114-262

117-132
125-61
128-21
141-108
141.109
148-83
148-51
166-30
166-41
187-9
188-27
188-32
188-52
214-4
$-10732
S-11111
S-11118
S-11473
511657
S-11668
511671
$-11672
S-11674

S-11675

is-11683
$-11983

L

[fronELs s-13675, s-1hoo2,
S-14006, S-14008

NUMERICAL

No. 6 x %" R.H. Self Tapping Screw— Shake-
proof Type 25— Cadmium

No. 6 x %" R.H. Self Tapping Screw—Type
FZ—Cadmium

Cobra Tone Arm Housing Mounting Screws

No. 4-40 x %" B.H.M.S.—Steel N.P.

No. 4-40 x %" RH.M.S.—Steel N.P. (SEMS)
No. 6 x %" Flat Hd. Self Tapping Screw—
Shakeproof Type 25— Steel Cad. Pl

No. 8-32 x 2" Hex. Acorn Hd. M.5.—Steel
N.P.

No. 8-32 x %¢” Hex. Acorn Hd. M.S.—Steel
N.P.

No. 8 x %¢" Hex. Hd. Slotted Self Tapping
Screw —STAN-TAP —Cad. PI.

No. 6-20 x %" Hex. Hd. Slotted Self Tapping
Screw—Shakeproof Type 25—Steel Cad. PI.

No. 8 x 76" Hex. Hd. Slotted Self Tapping
Screw —STAN-TAP — Cadmium

Shut-Off Switch Lever (S5-13675, $-14006)
Rubber Grommet— Motor Mtg.

Record Ejector Cam (S-11668)

A.C. Phono Motor—60 Cycles

A.C. Phono Motor—60 Cycles (S-14002)
Cobra Tone Arm Housing (S-13675, $-14006)
Bakelite Housing

Rubber Bumper

Rubber Bumper

Push Rod (Automatic Stop S-13675, S-14006)
Retaining Ring

Retoining Ring

Retaining Ring

Sprocket Drive Chain

ldler Assembly

Turntable Shaft and Bearing Assembly

Idler Wheel Assembly

Cobra Needle Cartridge

Idler Wheel Stud and Washer Assembly
Record Ejector Cam ond Shaft Assembly
Pressure Arm and Bracket Assembly

Record Support Plate Assembly

Record Support Plate Mounting Bracket
Assembly

Discriminator Mtg. Bkt. Assembly (S-14002,
S-14006 and S-14008)

Selector Sprocket and Bushing Assembly

Idler Wheel and Rubber Drive Ring Assembly

Unless Specitied, Parts Apply to All Models.

PARTS

ZENITH RADIO CORP.

LIST—Continuved

$-12038

$-12507
$-12633
$-12686
S-12859
$-13060

S-13062

$-13063
$-13423

S-13426

$-13430

$.13461

S-13466
S-13494

S-13496

S-13497
$-13872
S-13894
$-13895
$-13896
$-13900
$-13901
$-13902
$-13903
$-13904

$-13913

$-13915
$-13929
$-13931
S-14229
$-14312
S-14313
$-14314
$-14581
$-14582
S-14665
S-14666

{5-13675)

-

Record Ejector Housing Cover Assembly
(S-14006, S-14008)

Record Spindle Assembly

Needle Cortridge Socket and Cable Assembly
Cam and Washer Assembly

Discriminator Knob and Plate Assembly

Cobra Tone Arm Hinge Plate and Swivel
Bracket Assembly

Cobra Tone Arm Hinge Plate, Swivel Bracket,
Needle Cartridge Socket and Cable Assembly

Cobra Tone Arm Assembly (S-14006, S-14008)
Record Support Plate and Bracket Assembly
(S-13675)

Muting Switch Assembly (S-13675, S-14006,
$-14008)

Automatic Stop Switch Assembly
$-14006).

Record Ejector Housing Cover Assembly
($-13675, S-14002)

Cobra Tone Arm Assembly (S-13675, $-14002)

Record Support Piate Mounting Bracket
Assembly {$-13675)

Discriminator Mounting Bracket Assembly

(5-13675,

Bracket and Spring Assembly

Trip Plate and Bushing Assembly

Clutch Pawl Assembly

Drive Sprocket and Bushing Assembly
Turntable Drive Shaft Bearing Assembly
Timing Sprocket Assembly

Trip Switch Assembly

Tone Arm Pivot Shaft and Bracket Assembly
Clutch Release Arm Assembly

1
Shut-Off Switch Assembly (S-13675, S-14006)

Magnet Assembly

Cable Assembly (S-13675, S-14006, S-14008)
Main Base Plate Assembly {S-13675)
Turntable Assembly

Cable Assembly (S-14002)

Main Base Plate Assembly

Muting Switch Assembly ($-14002)

Main Base Plate Assembly (S-14008)

Trip Lever Mounting Bracket Assembly

Trip Lever and Pawl Assembly
Main Base Plate Assembly (S-14006)

Record Support Plate Mounting Braocket
Assembly (S-14006)

¢ John F,.

Rider
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ZENITH RADIO CORP.
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