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Admiral 6§C71-71A, Ch. 10Al:
7C62-62A, Ch. 6M1: 7C63-63A, Ch. 7C1

Model 6C71-71A is a console combination
Fusing radio chassis 10A1 and record changer
RC200. Model 7C62A-62A, Ch, 6M1, and
Modcl 7C63A-63A, Ch. 7Cl, are console com-
binatians and use either record changer RC1/{
or RC170A.

Admiral 6P32, Ch, 6E1; 7P35, Chr6H]

Model 6P32 uses chassis 6E1 and Model
7P35 uses chassis SH1. These models are
featherette portables using an a-c—d-c battery.

Admiral 6RT41, 6RT42, 6RT43.
Ch. 5B1-PH

Models 6RT41, 6RT42, and 6RT43 use
radio chassis SB1-PH. The 6RT4l is a plastic
table combination using record changer RC160
or RCI60A. The 6RT42 and the 6RT43 are
wood table combinations using radio chassis
5B1-PH and record changers RCI60 or
RCI60A. In addition to the RCI160 and
RC160A, the 6RT42 may use an RC150 record
changer.

Admiral 6RT41A, 6RT42A, 6RT432
Ch. 5B1A :

Modet 6RT41A is a plastic table combina-
tion using radio chassis 5B1A and record
changers RC160 or RC160A. Models 6RT42A
and 6RT43A are wood table combinations
using radio chassis SB1A and record changer
RC160 or RC160A.

Admiral 6T01, 6T05. Ch. 6A1

Model 6T0L is a plastic table mode! using
chassis 6A1. Model 6T05 is a wood table
mode] using chassis 6A1.

Admiral 6T02, §T04, Ch. 5B1

Muodels 6T02 and 6T04 are table models
using chassis 5B1. Model 6T02 has a plastic
cabinet, while Model 6T04 has a woad cabinet.

Admiral 6T06, 6T07, Ch. 4Al
Models 6T06 and 6T07, Ch. 4A1, are wood
table models using a. faom battery.

Arvin 540T, Ch, RE-278

Model 540T is the same as model 440T,
chassis RE-278, except for the part numbers
listed below.
Ref. Part
3 crggbse Resistor, Volupe Control, 2 meg.

C2A, C2BA20375  Condenser, I. F. Trans, Trimmers
T2 C22878-1 IOu?»ut Transformer

Description

T1 228631 . Transformer?

L1 C22864-1  Antenns Coil

L2 C22865-1  Oscillator Coil
E24328.1  Cabinet with grille cloth, Ivory
C24096-1  Ivory cabinet, rear cover
E24328-1 Cabinet wn_:h grille cloth, citron
C24096-8  Citron cabinet, rear cover
B24328-7  Cabinct with grille cloth, Same
C24096-7 cabinet, rear 3
E24328.9  Cabiner with grille cloth, cherry
C24096-9  Cherry cabinet, rear cover

E24328-10 Cabinet with grille cloth,

Avocado, green -
C24096-10 Cabinet rear cover, Avocado
E24328-11 Cabinet wich grille cloth, Pebble
C24096-11 Cabiner, rear cover, Pebble
A24372.1  Arvin Name—on cobiner
A24084 Couplate

» green

FLrtrry e rernl

A24330-1  Enob, volume
C24331-1 . dial
Ata13é Antenna hank

Capehart-Famsworth P-777

The rubber belt may run off the 78-rpm
drive, due to the motor mounting frame being
bent slightly, causing misalignment of the
shafts. This should not be difficult to check
and if bent, to cqrrect. If, for some reason,
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it proves impossible to effect permanent cor-
rection, then the only solution would ob-
viously be replacemept of the motor assembly.

Also check for excessive friction in the
45-rpm bearing. This pulley may be removed,
iand, if there is any tendency to excess fric-
‘tion, ream it out slightly, apply lubricant,
'wipe off the excess lubricant angd replace. This
may also be the correction for one of those
hard to locate sources of “wow” or speed
variation, noticeable especially on 33- and 45-
rpm records,

Farnsworth P71, P72, P73 Capehart-
Farnsworth P77, P777

The failure of the changer to shut off after
playing the last record may be cansed by dust
or foreign particles collecting between the
imer tube (No. 11379) and the outer tube
(No. 55334) or by.corrosion on the two parts,
making their mavement sluggish. This may
be checked easily. The weight of a 10" record
on the single speed changer and 2 7” record
on the dual! and triple speed changed should
hold the spindle down. When the record is
dropped to the turntable, the unloaded spindle
should raise up approximately 1/16", If the
spindie docs not raise.freely, it should be dis-
assembled and cleaned. If corrosion is dis-
covered after disassembly of the spindle, it
may be removed from the compression rod
(part of No. 13674) and from the outer sar-
face of No. 11379 by polishing with crocus
cloth. The best way to remove corrosion {rom
the nner wall of part No. 11379 is to use a
pipe cleaner, rouge and a rust solvent. After
cleaning thoroughly in this manner, an un-
used pipe cleaner should be inserted in order
to remove any remaining rouge and rust sol-
vent before re-assembly of the parts. Do not.
use any lubricont, The same will apply to the
inner wall of the outer tube No. 55334. When
re-assemblying, be sure that the small washer,
No. 55345, between the spring collets and the
rubber is instalted cup side down. If installed
with the cup side up, two or more records
will drop. As a fina! note on this point, spindle
corrosion has nothi ig whatsoever to do with
failure to drop records properly, unless, of
course, the spindle perts are completely
“frozen.”

Beilure of the changer to drop records
properly may be caused by a spring collet, or
by improper adjustments. In checking for
proper adjustment, there are three dimen-
sions which must be ohserved closely. Adjust-
ing nut No. 37344 on tht bottom of No. 13674
spindle must be set so that rubber washer,
part No. 62152, when fully compressed does
not exceed 0.337 inches in diameter, Original
engineering specifications on this part were
0.312 to 0.325. In order to operate more satis-
factorily on older records, this was later in-
creased to 0.335 to 0.337, although the original
specifications should be entirely satisfactory
on new records which are in good condition.
If necessary to change adjusting nut No.
37344, be sure locknut No, 2015-002 is tight-
ened securely,

Chavralat 86087

Model 986067 is designed expressly for
1947, *48, ’49, and 50 Chevrolet trucks. In
checking voltages of the 986067, it will be
necessary to remove the rear cover of re-
Teiver and remove radio chassis from the case,
Hook up radio on the service bench to a2 6-
volt power unit .or a fully charged battery.
The master selector switch of the volt-ohm-’
milliammeter should be set to the 12 position
and the voltage selector switch to D.C. 1K/v
position. Place test leads in jacks marked

“test leads,” ground the negative lead to the
radio chassis for ground, ﬁth the red lead
check all tube pins marked “H" which show
a reading on voltage chart. Now set the Mas«
ter selector switch to the 600 position and thé
voltage selector switch to A.C. 1K/v posis
tion. With red lead check the two terminals
marked “P” on the OZ4 tube, both should
read 270 to 280 volts a.c. each. If incorrect or
no voltage check the following:

1. Check or replace capacitors (Illus. Nos.
31 and 32). '
72. Check or replace resistor (Iilus. No1
47). .

3. Check or replace power transformer,

4. Check or reglace vibrator.

5. Check or replace OZ4 tube socket. i

Now change the Master selector switch ta,
the 300 position and the voltage selector
switch to D.C..1K/v position. Pin “K" on
OZ4 should read 245 to 255 volts d.c. If in-
correct or no voltage, check or replace OZ4
tube,

Pin “P” on the 6V6GT tube ihnuld read
235 to 245 volts d.c. If incorrect or no volt-|
age, check the following: ]

1. Chéck or replace electrolytic capacitor
(Illus. No. 24B), .

2, Check or replace residtors (Illus. Nos

Pin “5” on the 6V6GT tube should read
200 to 210 volts d.c. If incorrect or no voltage,
check the_ following :

1. 2 or replace electrolytic capacitor
(Illus. N#. 24C).
2 or replace resistors (Illus. Nos.

48 and 49), !
Pin “K” on the 6V6GT tube should read
10 to 14 volts, If incorrect or no voltage check

the following :

1. Check or replace electrolytic capacitor
(Illus. No. 254).

2. Check or replace resistor (Illus. No.
45). :
Pin “P” on 65Q7 tube should read 65 to |,
75 volts d.c. If incorrect or no voltage check
the following:

1. Check or replace capacitors (Illus. Nos.
25, 26, and 32). '

2. Check or replace resistor (Illus. No. 43).

Pin “P" on 6SK7 intermediate frequency
amplifier tube should read 200 to 210 volts
d.c. If incorrect or no voltage, check or re-
place the intermediate frequency transformer |

Pin “S” on 6SK7 i-f amplifier tube should
read 60 to 70 volts d.c. If incorrect or nc
voltage, check the following:

1. Check or replace resistor (Illus. No.

38).
. 2. Check or replace capacitor (Illus. No.
17).
Pin “P” on the 6SA7 tube should read 200"
to 210 volts d.c. If incorrect or no veltage,
check or replace intermediate frequency
transformer.

Pin “S” on the 65SA7 tube, should read 60
to 70 volts d.c. If incorrect or no voltage:
check the following:

17;,. Check or replace capacitor (Illus. Noy
2. Check or replace resistor (IHus. No..
355,

Pin “P” on the radio frequency amplifier
6SK7 tube should read 155 to 165 volts d.c.
If incorrect or no voltage check the follow-'

I.- Check or replace capacitor (Illus. No.
18).

2. Check or replace resistor (Illus. No.
39).
Pin “S” on r-f amplifier 6SK7 tube should
read 60 to 70 volts d.c. If incorrect or no
voltage check the following :




%. Check or replace resistor (Illus. No.
38).
2. Check or replace capacitor {Illus. No..
17).
If the tubes, vibrator, and voltages are cor-
tect and radio does not play the trouble will
be in the grid circuit of the yadws: To con-
tinue, it will be necessary to eheck the grid
circuit by mcans of signal tracing.
Turn on signal generator on and off switch,
place the modulation switch in the modulated
positiog set signal generator tone control to
0.5 and place shielded lead assembly in jack
marked “audio.” Ground the black lead to
'the radio chassis. Turn on radio receiver with
volume to maximum position.
With red leads touch pin marked “P” on
the 6V6GT tube. If you have no signal, check
the following :
1. Check or replace speaker.
2. Check or replace audio transformer,
Touch pin “G"” on 6V6GT tube. If no sig-
nal check or replace 6V6GT tube.
Touch pin “P2 on the 65Q7 tube. If no
signal check thcr’}ollowing:
1. Check or replace capacitors (Illus. Nos.
25, 26, 27, and 28).
2. Check or replace tone control.
Touch pin “G” on 6SQ7 tube. If no sig-
nal, check or replace 6SQ7 tube.
Touch the two pins marked “DP” on
6SQ7 tube. A signal should be heard on
each one. If no signal check or replace 65Q7
tube.
Change the signal generator shielded lead
to the intermediate frequency “I.F.” jack.
Tune signal generator to exactly 262 and set
band switch in “A” position. Turn the signal
generator volume control about one-third
open and touch pin “P” on intermediate fre-
quency 6SK7 amplifier tube. If no signal,
check the following:
1. Check or replace intermediate frequency
transformer.
2. Check or replace volume control.
3. Check or replace capacitor (Illus. No.
23).
4. Check or replace resistor (Illus. No.
44).
Touch pin “G” on i-f 6SK7 amplifier tube.
If no signal check or replace 6SK7 tube.
Touch pin “P” on 6SA7 tube. If no signal
check the following:
1. Check or replace intermediate frequency
transformer.
2. Check or replace semsitivity control.
Touch pin marked, “G” on 6SA7 tube. If
no signal check or replace 6SA7 tube.
Change the signal-generator shielded lead
to the radio frequency “R.F.” jack, tune sig-
nal generator to exactly 1000 kc and set band
switch to “B” position. Tune radio to 1000
ke. Touch pin “P” on 6SK7 amplifier tube.
H no signal check the following:
1. Check or replace radio frequency coil
(Ittus. No. 3).
. 2. Check or replace oscillator coil (IHus.
No. 4).

3. Check or replace capacitors (Ilius. Nos., ™
18, 19A, 19B, 20 and 21).

Touch pin “G” on r-f 6SK7 tube. If no sig-
nal check or replace 6SK7 tube. .
~ Place a 0.000075-uf capacitor on the end of
red lead and plug in antenna socket, If no
signal theck the following:

1. Check or replace antenna coil (Illus.
No. 1).

2. Check or replace choke coils (Illus. No.

2).

3. Check or replace artenna trimmer (Illus.
No. 16).
4 Check or replace resistors (Illus. Nos.

Crosley 11-100U, 11-101U. 11-102U,
11-103U, 11-104U, 11-105U. Ch. 330

Chassis 330 is similar to Chassis 301, which
is also used with the above madels, except
that the 330 uses a 12SQ7GT (V3) in the
detector—avc 1st a-f amplifier stage, whereas
the 301 uses a 12AV6. The 12SQ7GT is con-
nected in the following way : pin 1 goes to the
shield; pin 2 goes to the junction of RS and
C8B; pin 3 goes to the junction of ground,
pin 4, and C8A ; pin 5 goes to tap 2 of the 2nd
i-f transformer T2, pin 6 goes to the junction
of R8, C8C, and C8D; pin 7 goes to pin 3 of
V1, and pin 8 is grounded. The voltage read-
ings are as follows: pins 1, 3, 4, and 8 are 0
volts; pin 2 is —0.8 volt; pin 5 is —0.6 volt;
pin 6 is 52 volts; pin 7 is 12 volts a.c.

The following part should be added to the
parts fist: TS2, Part No. W-46447-1, Shield,
tube (V3).

The following procedure should be used
when installing an idler spring (part mo.
151085) on.the drive shaft: i

1, Remove cotter from end of shaft under
chassis,

2. Pull drive shaft straight out from chassis
being careful to keep drive cord on shaft and
pulley.

3. Remove spring washer from shaft.

4. Place idler spring on shaft and then
hook one end of the spring under the chassis.
The other end of the spring hooks around the
portion of drive cord that is between the
drive shaft and the tuning capacitor pulley,

5. Place spring washer on the drive shaft.
insert drive shaft in chassis, and insert cotter
on end of shaft.

Emerson 559, Ch, 120059A

The schematic diagram for Chassis 120059A
shows two resistors marked R15. The one
going to pin 6 of the 11723 should be marked
RI10.

Emerson 672B, Ch. 120097-B

The 672B is similar to Model 634B in that
both models use a 120097-B chassis. The setw
vice data and Parts List for 672B, Ch.
120097-B, are the same as those for the 634B

except for the cabinet parts listed below:
Part

No. Description
140396 Cabinet
470092 Lid support
20145 Chassis mounting board
$80138 Shielded lead wire (25%)
500998 Knob
50099 Knob
£87011 Spring insert
700053 antenna
410807-1 ial back plate
530002 Drive conr(ﬁ")
$25022-1 Pointer.

Farnsworth P63

Record changer P-63 is basically the same
as the P-62 record changer—the difference
lies in the type of trip mechanism. The P-62
changer employs a fixed position trip; the
P-63, a velocity trip.

*

Famsworth 36P10, Capehart
Model 36P10 employs the Farnsworth P-10
a-m--f-m radio chassis and the Farnsworth
- P-73 intermix record changer in a mahogany
“chairside cabinet with a 12-inch high-fidelity
p-m speaker. For information on the radio
¢hassis and record changer used in this instru-
ment see Farnsworth Chassis P7, P9, and
P-10 and the Farnsworth P-72 and P-73
Record Changers.

Following is a list of parts which pertairr
to the Model 36P10 only. Parts for the ins
tegral parts of the chassis and record changer
are included under their respective chassis,

Part No. Description
H-328 Cabinet (36P10)
750000A ial eacutcheon
59373 Knob (2)

Knab (2)

59316
650011A-1 Speaker and output transformer|

13908 Loop antenna assy.
T50004A-1 A-m dial glass
750004A-2 F-m’ dial glass.
Famsworth P-860

The alignment procedure and table, the!
chassis component layout, suggested batteries,
and dialcord stringing diagram for Model
P-86§ are the same as those for Farnsworth
Model GP-350.

Famsworth “N" Series, Capehart

In order to permit the use of the “Magnetic
True Timbre"” pickup in the N series instru-
ments, a modification kit has beén prepared,
No. 41141,

‘A separate phono preamplifier (2-stage)
using a 6SC7 twin triode tube, and mounted
on a separate chassis, is used in place of the
6J7 preamplifier stage included on the tuner
Fhassm. The schematic diagram for this stage
is shown in Fig. 1. The 6J7 tube has been
removed and the power cable to the preamp
chassis is brought through the unused socket
and connections made on the underside of the
socket. The 6J7 stage 1s not used, so a shielded
!ead is connected directly from the phono
input socket to the phono lug on the auxiliary
bandswitch.

The noise eliminator, which is furnished
with the record changer modification kit, is
also included in these modified N series in-
struments. The circuit diagram of the noise
eliminator is the same as that in the P4 series,

The voltage and resistance readings for the
65C7 are given below:

Voltage Resistance

P-l'ﬁ (volus (ohms)

2 150 200K

3 —0.3 inf

i —0.3 inf

s 13 200 K

6 0 0

7 0 0

8 §.43c 2.8

Fig. 1. Schematic for the
65C7 phono-preamplifier
stage used i the Farnsworth

“N” Series, Capehar!.
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Farnsworth 1000-M, Capehart, Ch. P8

Model 1000-M is similar to Modcls 1002-F,
1003-M, and 1004-B, and uses a-m-—f-m radio
chassis P-8.

Gamble-Skogmo 43-7661. 43-7852

Model 43-7661 is the same as Modet 43-7660
except that the 7661 uses a blond cabinet.
Model 43-7852 is the same as Model 43-7851
except that it uses a blond cabinet.

Gamble-Skogmo 43-8101, 165, 197,
1970

Model 165 is the same as Model 94RA31-
fB-SllSA. Model 197 is the same as Model
94RA31-43-8115B. Model 197U is the same
as Model 94RA31-43-8116A. Model 43-8101
is electrically the same as Models 94RA31-43-
8LISA, -8115B. and -B116A.

Gamble-Skogmo 43-9841A
Model 43-9841A is the same as Model
94RA31-43-9841A.,

Gamble-Skogmo 94MH3—8|._2ﬁ.
94RA4-43-8130A, 94RA4-43-8130B,
94RA4-43-8131A, 94RA4-43-8131B,
94RA4-43-8132A

Model 94RA4-43-8129A is the same as
Model 43-8129A. Models 94RA4-43-8130A
arid 94RA4-43-8130B are the same as Models
43-8130A and 43-8130B, respectively. Model
OARA4-43-8131A is the same as Model 43-
8131A. Model 94RA4-43-8131B is the same
as Model 43-8131B. Model 94RA4-43-8132A
is the same as Model 94RA4-43-8131A except
that it employs a maroon cabinet.

Gamble-Skogmo 34RAJ3-43-8135

The 94RA33-43-8135 is the same as Models
94R A33-43-8130C and 94RA33-43-8131C ex-
cept for the differences mentioned below. The
physical difference is the cahinet, larger drum
on the tuning gang, speaker bracket, dial glass,
dial bracket and power-cord strain relief. The
parts list for Model 94R A 33-43-8135 is the
same as that for the 8130C and 8131C except
for the following parts.

Part No. Description
E31650-2 Tuning gang
E81645-82 Spcaker

M1607-2 Dnl bntket
P1602-2 Dial glass
SR-2P Strain relief
P1601A2 Cabinet, walnut
M1605-2 Chassis.

General Eleciric P15

To further clarify the identity of the three
spindies for the record speeds for which they
are to be used, the following descriptions have
been added to the Parts List for record
changer PI15: RMU-060 Spindle, offset
spindle for 7 inch, 33-1/3 rpm records ; RMX-
162 Spindle, far 10 or 12 inch, 33-1/3 or 78 rpm
records ; RMX-163 Spindle, for 7 inch, 45 rpm
records.
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General Electric 145

In late praductions, resistors R13 and R14
have been combined into one tapped resistor,
R25A and R25B. This new resistor is
mounted in place of R14, The catalogue num-
ber for R25 is RRW-047. R25A is 1,000
ohms and should be wired in place of R14.
R25B is 1,300 ohms and should be wired
in place of R13.

Late production Models 145 have an auto-
matic shutoff when the cabinet front is
closed. New parts for these models arc inter-
changeable and will be carried in replacement
stock in place of the original early production
items as shown below:

Pars

No, Descriprion

RDE 049 EBscutcheon replaces RDE-034

RDK-166 Kaob and knob clip replaces RDK-149

RAC-067 Cabinet front cover replaces RACO05S

RMC.036 Nameplate and cawch, with 2 scud mount
for marcon or white cabinets

RMC-038 waph\ee and cacch, with 3 srud mount

or maroon or white cabinets

RMC-039 Nun w and catch, with 3 stud mount
for browa cabinet.
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Lead identification for ceromic capacitos
RCW-3015.

The accompanying illustration of the four-
section ceramic capacitor, catalogue numbeér
RCW-3015, is added to aid in.capacitor-
terminal identification of C9, C10, CIl and
Cl2.

General Electric 64, 65

Late production receivers incorporate a hel-
ical spring in the clock mechanism which pro-
vides a more positive trip action to the switch
contact assembly when operating the sleep
control, Failure of switch contacts to open
may be due to the incomplete travel of the
sleep control gear segment and cam assembly
after its release by the scgment gear’s drive
pinion. Normally, the spring action of the
switch contacts through the sleep control
switch fever should be sufficient to allow sleep
control cam and gear segment to spring out-
ward completely after it becomes disengaged
fromm its pinion drive gear. However, if bind-
ing or position of control parts results in fail-
ure of segment gear and cam to swing com-
pletely outward properly releasing switch
controf lever and contacts, the addition of the
booster spring (catalogue no. RMS-203) will
provide the additional tension to correct seg-
ment gear and cam operation.

To install the booster spring, remove the
case and draw the clock mechanism forward
from the front of the radic cabinet, just far
enough to permit installation of the booster
spring. The accompanying illustration shows
the position of the booster spring as viewed
from the rear of the clock mechanism. One
end of the spring is fastened to the cam stud,
the other end to the brass front plate stud.

General Electric 60, 62, 64, 85, 66, 67
The stock item RAB-054, Cabinet back and
loop, is no longer available and Stock No.
RAB-097, Cabinet back and loop, is substi-
tuted in its place. For those receivers pro-
duced, employmg RAB-054 with connections
made to the primary antenna winding, the
black wire to chassis ground is removed when
RAB-097 is substituted for replacement.

General Electric 123, 124, 125

A seli-tapping screw, #4 x ¥ inch, Cat.
No. RHS-044, Shakerproof type 25, has been
added to the Parts List for the above maodels.
Cabinets of later production receivers were !
tapped for these screws to mount the loud- !
speaker in liew of the Tinnerman clip,
RHM-061, used in earlier speaker mountings. ’

General Electric 140

The rectifier assembly, REX-004, is no
longer stocked riveted to a mounting brucket.
The new rectifier may be screw mourtted to
the origina] rectifier bracket as follows:
remove Wires at the connecting lugs of the
old rectifier ; using screwdriver blade between’
plates of rectifier to be removed, pry plates:
off-from rectifier mounting bracket ; assemble
new rectifier to hracket, using a #6-32 x 1
inch long screw through rectifier and bracket
hole and fasten using lock washer and uut;
replace wire conmnections to new rectifier,

General Electric 143

Tn late production receivers, C5 was changed
to 0.25 uf, 200 volts, Cat. No. UCC-050. This-
change was made to reduce regeneration which
resfited in unstable operation.

General Electric 165

A tube shield has been added in late pro-
duction receivers to the 185 tube, impraving
its stability. This item is carried in parts
replacement stock at RHS-010,

‘General Electric 218, 218H -

A 15,000-ohm, V;-watt resistor R33 has been
added between the high side of the volume
control and the arm of the band switch S1D.
’.I'his improves receiver stability. The follow-
ing changes should be made in the Parts Lists.
for these models :

Delete Stock No. RLI-084; Add RLI-088,
Choke, f-m antenna (L2), used in 218 only;
Add URD-077, Resistor, 15,000 ohms, 1, w.
carbon.

Stock No. RLI-088 has been deleted from
the Parts List and Stock No. RLI-084, Coil,
f-m antenha choke, L2, added in its place.

General Electric 402
R2, shown connected to B4, should cross
the vertical B + lead to pin 6 of V2, and
a dot connection should be drawn at the ver-
tical B— lead to vin 2.

Rear view of clock mechanism

in General Electric Models

64 and 65, showing position
af booster spring.

BETAIL OF 5P
HOMING TO CAN $TVD

General Electric 585, 508, 507. 508

Catalogue items RWL-009 and RWL-014
should be deleted from the Parts List and re-
placed by the following items: RWL-025,
Cord, power cord and plug (brown, heavy
duty type) for Models $05, 507, 508; RWL-
026, Cord, power cord and plug (ivory, heavy
duty type) for Model 586.




General Electric 508, 506, 507, 508.
509, 530

Change Step 1 (column 2) of the Alignment
Chart to read “12BA6 grid pin (1), and
Step 2 (column 2) to read "12SA7 grid pin
{8)." Change the tube type numbers of the
I-I° Stage Guins to vead: 12SA7 grid to
12BA6 grid—30 at 455 kc; 12BA6 grid to
12507 dinde plate—50 at 455 ke,

General Elecric 509, 530

Catalogue items RWL-009 and RWL-106
should be deleted from the Parts List and re-
placed by the following items: RWL-025,
Cord, power cord and plug (brown, heavy
duty type) for Model 530; RWL-024, Cord.
power cord and plug (white, heavy duty type)
for Model 509.

General Electric 515, 516, 517, 518

Catalogue items RWL-009 and RWL-016
should be deleted from the Parts List and re-
placed by the following items: RWL-025.
Cord, power cord and plug (brown, heavy
duty type) for Models 515, 517, 518; RWL-
026, Cord, power cord and plug (ivory, heavy
duty type) for Mode] 516.

General Electric 521, 522

Delete items RDK-217, RDS-090 and
RWL-009 from the Parts List, and add the
following items: RDK-237, Knob, tuning dial
wheel with scale embossed; RWL-025, Cord,
power cord and plug (brown, hcavy duty,
type).

General Electric 600, 601, 603. 604

The description “maroon for Models 600
and 6017 should be added to Stock items
RAB-096, RAU-308, RHY-010, and RHB-
006. The following additional replacement
parts have been added to the Parts List for
Models 600, 601, 603, and 604.

Past
No. Description
RAB-125 Back, cabinet back, tan, less hinges (603)1
RAB-126 Back, cabinet back, green, less hinges
604
RAU-327 Cabinet, cabinet body. tan (less back.
handle and hardware) (603)
RAU-328 Cabinet, cabinet bady, green {less back,
handle and hardware) (604)
RDK-204 Knob, volume or tuning, green {604)
RDK-20% Knob, volume or tuning, tan (603)
RHB-014 Button. plug button, tan, in cabinet over
alignment trimmers {603) 5
RHB-01% Button, plug button, green. in cabinet
. over alignment trimmers (604)
RHM-052 Clip, for rim-mounting speaker
RHM-062 Clip, for hole-mounting speakers
RHW.024 Cup washer, retaining washer for item
RMS-217, handle shock lprirg
RHY-016 Handle, cabinct handle, tan (603)
RHY-017 Handle. cabinet bandle, green (604)
x{ﬁ-ozs Plug, battery connecting plug Pl
RMS-216 Guide apring, used with item RMC-040
RMS-217 Spring, shock spring for cabiner handle
UCG-022 Capacitor, 56 puf, mica, C15.

General Electric 752 .

A 47-ppf, silver mica capacitor, C3, was
added to the circuit of later receivers to pre-
vent parasitic oscillation. C3 has been added
from ground to the junction of R6 and the
f-m terminal of SIE, In the Visual Aljgn.
‘ment Chart, Step 5 of FM-IF Alignment,
change adjustment “Core of T4" to read “Core
¢ m."

Hallicrafters S-41G, S-41W

In the Alignment Data Table for these
models, wnder the column headed Adjust
Trimmers, add C4A to Step 1, C4B to
Step 2, and C-4C to Step 3. In some models
the two capacitors marked C2 have been re-
placed by variable iron core TA.

Jewel 349, 949

Model 349 is thc same as Model 949, The
Alignment Procedure for these models is the
same as that for Models 921, 935 and 936,
except that “Reduce input as needed to keep
output near 1.28 volts (0.5 watt)” should
read “to keep output near 0.4 voit (0.5 watt),”
and in the third column, 12BE6 grid (men-
tioned twice) should read IRS grid. The
Parts List for Models 349 and 949 is given
below :

Ref. Part )
No. No. Description
Ci 30-17A Variable capacitor, 2 gang,
420 & 162 puf .
C2,3, 11  32.4 Tubular paper capacitor,
0.0% pf, 200 v
C4, 6 3229 Tubular paper capacitor,
0.01 uf, 200 v
Cs,. 7 32-17 Tubular paper capacitor,
1000 4, 200 v
Cs 32:20 ubular paper capacitor,
. %&25 uf, 200 v
32.% ul T paper capacitor;
C.v T%&T uf, 400 v |
C10 32-32 ubular paper capacitor,
0.2 uf, 200 v,
C12, 13 35-4 Mica capacitor, 100 ppf, 5004
C14 31-16A Electrolytic capacitor,
§0 x 30 af, 150 v
C15 3117 Eklcstmlyﬁ: capacitor, 200 i,
Rl 20-49 100K, % w, 20%
R2 20-46 3.3M, 35 w, 20%
R} 20-6 2.2M, w, 20%
R4 20-42 8.2K, w, 20%
RS 20-57 10M, w, 209
Ré 20-43 4TM, w, 20%
R7 20-74 220K, w, 20%
R8 20-14 M, Y% w, 20%
R9 20-31 47 chms, 1 w. 10%
Ri10 20-143 25K, 8 w, 5% ww
R11 204134 2.7, | w, 10%
Ri2 20109 15K, % w, 10%
R13, 14 zM; {/Ki w, ml%l aogth
R1% 50-1 olume contrel, m
DPST awitch (82)
T 61412 Input i-f teansformer
T2 61-13 Output i-f transformer
L1 62-16
Lz 6910 Oscillator coil R
S1 &5-4 Manual alide switch, DFDT
733 Selenium rectifier, 65 ma
80-15 4" p.m. spexker with output
h':.;ne:‘:m binet
120-28 af cal
120.2 Front panel and baffie board
W122:24 olume kncb
W122-19  Selector kmob
123-9 Plamic dial.
Jewel 920A

The Alignment Procedure and Parts List
for Model 920A is the same as that for Models
921, 935, 936.

Jewel 964

In later Model 964 receivers, pin S of the
12AT6 is comnected to the junction of the
i-f transformer and pin 6, instead of to the
junction of the antenna coil and the 4.7-meg-
ohm resistor (going to the i-f transformer).
The Alignment Procedure is the same as that
given for Models 921, 935, and 936, except
that 1500 kc, under Coupling Capacitor,
should read 50 uuf: under Connection: to
Receiver should he Antenna (Disconnect
antenna hank by wunsoldering), and under
Ground Connection should be B—, The seven
snarkings on the dial represent 550 ke, 650 ke,
750 ke, 900 ke, 1100 ke, 1400 ke, and 1600 ke,

respectively.

Jewel 955

The Alignment Procedure for Model 95
is the same as that given for Model Gh4,

Model 955 also uses 12SA7, 125Q7, 50L6,
and 3525, The Parts List is as follows:
Ref. Part
No. No. Description
Ci, 32.17 Tubular paper capacitor,
0.002 uf, 200 v
c2 32-4 Tubular paper capacitor,
0.05 uF, 200 v
C4. 32-29 Tubular paper capacitor:
0.01 uf, 200 v
CA 325 Tubnlar paper capacitor,
0.05 uf, 400 v
C7 354 Mica capacitor, 100 uf, 500 v
Cs8 3120 Elelc;{]olync capacitor 50 x 30 pf
v
Co 018 Variable capacitor, 420 & 162 uul I
Rl 20-% 22K, 3% w. 20%
R2 20-7 ™. 3% w, 20%
R} 20-8 10M, 14 w, 20%
R4 20-19 470K, T w, 20%
RS 20-14 330K, 14 w, 20%
R& 20473 1.5K, 1 w, 20%
R? 20-95 22 chms, 4 w, 2
R8 20- 22 ohms, 1 w, 2
RO 50-11B Volume control. 2 megohma,
awitcl
£0-12 Oncillator coil, with spring clip

61.5 or 61-14 I-f tranaformer, with solder tabs

62-17 Antenna coil
47-3 Antenna hank, 1§
86-17 4* p.m. speaker with output
tranuformer
120-30A Cabinet {specify colar)
122-1% Kuob (2) ({epecify color)
Midwest KC-16

The mixer coil plate should be grounded'
to the front apron of the chassis with tinned
copper braid to reduce f-m—r-f regeneration |
Montgomery Ward 34GSE-3011B

Model 94GSE-3011B differs from Model
84GSE-3011A only in type of cabinet cover-
ing and cabinet hardware as listed below :

Part Number Description

MW?7E179-3 Cabines

MW20E449-2 Rear door with hinges, antenna
post and line cord

MW20E461 Handle -with mounting brackfes.

Motorola BKOA, CT8A, GMSTA, .
GMOT, HNO, ILOTC, KR9A, OEQ,
PCO, PC3A, SRIA, Ch. 10A
The above models all use Chassis 10A.,
Model BKOA is used in 1950 Buick Special,
Super and Roadmaster cars. It will also ac-]
commodate 1949 Buick Super and Roadpas-
ter; also the 50-70 Series 1948, '47, '46,and
'42 -Buick cars. Model CT8A is used in 1948
Chevrolet. It will also aocogunodate 1947, 46
’42, and '41 Chevrolet cars! Medel GMITA]
is used in 1949 and 1948 GMC and Chevrole
trucks. Model GMOT is used in 1950, '49,
and 48 GMC and Chevrolet trucks. Model
HNO is used in 1950 Hudson (Pacemaker,
Super, and Commodore). ‘Model ILOTC is{]
used in International L-Line trucks. Model
KR9A is used in 1949 Kaiser and Frazer.
Model OEO is used in 1950 Series 76 and 88,
all 1949 and 1948 Futuramic Dldsmobile cars.
Model PCO is used in 1950 and 1949 Pontiac
cars, Model PCIA is used in 1949 Pontiac
cars. Model SRIA is used in 1949 Studebaker
cars.
Philco 50-621
This model completed production without
change and appears as Run #1 only. The
following corrections and additions have been
made to the Parts List:

. Descripgion

34.8003-1 Sclenium rectifier, 100 ma, CR1
107613 Cabinet, brown

10761-4 Cabinet, beige

10761-4 Cabinet, green

54-4212.3 Back, brown
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National HRO-7

To eliminate oscillator drift occurring dur-
ing stand-by periods, the following changes
have been made. These changes allow the
h-f osciilator, bfo oscillator and output tubes
to remain on all the time whether the B+
switch is turned on or off.

1. Move the B4 end of R24 from the
B tie-point to pin 6 of V9, 6]7.

2. Connect pin 6 of V9 to pin 5 of Sl
using 8% inches of red wire.

3. Move red lead supplying pin 4 of Sl
from the cold terminal of bsw to the hot ter-
minal. .

4. Move red lead running to tie-point located
on chassis between C31 and C37 from pin 4
'of S1 to the cold terminal of bsw.

S. Change the value of R21 to 3500 chms,
5 watts,

National 686S, 6885B, SPUB86S, 12868
i The 686SB power unit is the same as the
S except that it is equipped with mount-
ing brackets. The SPUGB6S is the same as
he 686S except that it is designed for rack
nting. The 12868 is similar to the 6863
except that it is designed to operate from 12
volts d.c. The voltages available at the out-
put socket are 12 volts d.c. and 165 volts at
45 milliamperes d.c.

The following capacitors have been added
to the 686S and 1286S power units:

1, C203, 0.01 uf, 300 vdcw, added from the
junction of fuse F10l and switch S101 to
grolll'ld.

' 2. C204, 0.0043 xf, 500 vdcw, from the B4
terminal to ground.

¢ 3. C205, 0.0001 pf, 500 vdcw, across output
socket. from L201 to A+

RCA A-82, Ch. RC-1094; A-91, Ch.
RC-1095; A-108, Ch, RC-1096; 45W-9;
Ch. RC-1095A

The original carriage in. all of the above
models used a pull-out handle on the top front,
the carriage now in use has a handle under the
lower front edge. The same plastic frame may
be used for all models. A plug button (sup-
plied with each plastic frame) is used to cover
a center hole which is unused on all models
except A-108.

Frame—Stock No. 76161 is used as a replace-
ment for frame Stock No. 75549 or 75571
(maroon). ‘

Frame—Stock No. 76162 is used as a replace-
ment for frame Stock No 75683 or 75684
(light brown).

The new type of pull-out handle (lower front).

is available as Stock No. 76125, If the original

pull-ont handle (top front) is desired it will
be necessary to drill two holes in the frame.

The holes are .203” diameter and are located

625" each side of the center line and 13/64"

down from the top.

In Models A-91 and A-108 the oolqr otwire
used in the connecting cable has been changed.
A black-white wire has been used as a sub-
stitute for the black wire (pin 1 to speaker)
and a brown-white wire has been used as a
substitute for the brown wire (pin. 8 to
speaker). A brown wire goes from pin 2 to
the jewel lamp and a black wire goes from
pin 3 to the jewel lamp.

In Model A-82 a substitute speaker
(stamped 92569-9B) has been used in some
instruments. It requires a different speaker
cone than the one listed in the A-82 Parts
List. Speaker 92569-9B uses Stock No. 75875
cone, Speaker 92569-9W uses Stock No.
74901 cone.

RCA Q10-3. Q10 Series. Ch. RC-549C

Model Q10-3 is identical to other sets of
the Q10 series with the exception of the
cabinet which is black and uses ivory color
knohs.

The output transformer mounting has been
revised to minimize the possibility of break-
down, especially in tropical areas. The trans-
former in later production sets is mounted
on'insulation board which is, in turn, mounted
on the dial back plate support.

RCA. BX55, Ch. RC-1088: BXS57.
Ch. RC-1088R&

Capacitor C11,-0.047 uf, must be dressed
away from the metal chassis and in such posi-
tion that inserting the chassis into the case
will not change its position. The side of Cl11
which may short to chassts 13 the side which
connects directly to the selenium rectifier. If
this side contacts the chassis it will place the
chassis at power line potential.

The 2600-ohm, 6-watt resistor R13 now be-
ing used in Model BX57 is of improved design.
The original resistor was a ceramic type and
the type now being used is a flat armored type.
When the new type is used to replace the
original type, it is necessary to drill a 120"
diameter hole in the front apron of the chassis
to accommodate a self-tapping screw for
mounting purposes,

RCA Ch. RC-1065C, RC-1085D

The value of capacitor C3 in these chassia
is 9.1-113.8 upf. C3 is located across oscillator
coil L2,

RCA Record Chomgers RP-176A,
RP-176B

1 The record changers are the same as the
RP-176 except for the following differences.
The pickup and arm assembly for the RP-
176A is: Stock No. 72716, Arm, Pickup arm
complete, less pivot arm, crystal and cable,
.The motorboard sub-assemblies, complete
with all welded and riveted parts, less detach-
able operating parts, are designated as stock
numbers 72717 and 70844, for RP-178A and
RP-178B, respectively.

RCA X551, Ch. RC-1089B; X§52,
Ch. RC-1089C

R4, the 3.3-megohm ave filter resistor pre-
viously connected to the junction of R12,
47,000 ohms, and the phono jack J1, is now
connected to the junction of R12 and terminal
2 of the 2nd i-f transformer T2.

RCA 8V90., Ch. RC618, RCHI8A;
8V91, Ch. RC-616A, RC616H

Under Alignment Procedure, Critical Lead
Dress, the following additions should be made :

17. The f-m oscillator coil should be
cemented to its support. Amphenol No. 912
cement is recommended for this purpose. If
it is nevessary to loosen the coil, use Amphenol
No. 916 solvent.

18. Capacitor C4l should be waxed or
cemented to the chassis apron. The f-m
response curves are shown in the accompany-
ing diagram.
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F-m response curves for
Models 8V90 and 8V91.

In Chassis RC-618 the value of R35 is 56(
ohms; and R31, the 1-megohm resistor acros:
C4, is used only on early chassis.

Chassis RC-618A is the same as Chassis
RC-618 except for the following changes
which have been made. A filament choke
coil L6 has been added from pin 2 of V8 t¢
pin 2 of the 6AV6 a-f amplifier V5, A 0.005-
puf ceramic capacitor has been added from
pin 3 of the 6AU6 driver V3 to ground. A
0.005-ppf ceramic capacitor has been added
from pin 5 of V7 to ground. A 100-ohm,
Yo-watt, fixed composition resistor R36 has
been added from pin 4 of V8 to pin 4 of V6,
Capacitor ClI1, § uuf, has been added in
parallel with CI2, and C13 across taps D and
B of the oscillator coil 14

RCA 8R71, 8R74. 8R75, Ch. RC-1060
8R72, 8R76., Ch. RC-1080A

A 15,000-0huny % -watt resistor, R1, is some-
times used between pin 7 of S1 Rear and the
phono outlet. R33, 1000 ohms, % watt, has
been added from F to G of the a-m oscillator
coil. A 0.005-uf capacitor, C10, has been
added from pin 3 of the 6AU6 driver, V3,
to ground. Filament choke coil L6 has been
added from pin"3 of V5 to pin 2 of V6. A
S-ppf capacitor, C11, has been added in paral-
lel across C12 and C13. A 0.005-uf capacitor,
C44, has been added from pin 5 of tube V5
to ground.

RCA 8X541, Ch. RC-1065L: 8X542,
8X547, Ch. RC-1065M

These instruments are almost identical tc
the previous production of these instrument:
which used Chassis RC-1065] and RC-1065K

RCA 9EY3, Ch. RS13%

To aid in bum reduction in Record Change
9EY3, resistor R8 and capacitor C4 haw
been changed in value, R8 has been changec
from 470,000 ohms to 270,000 ohms. C4 ha:
been changed from 0.002 uf to 0.0047xf, 60(
volts, tubular.

Regal 7151
Model 7151 is electrically the same as Model
205.

Spcxton 130, 132, 135, 139, Ch. SA10

Tnability to orocure tvne 12AVE tuhee §

natmlity o procure IypT LA SUDSS

production quantities for the above model
using radio chassis type 5A10 made it neces
sary-to make the following production sub
stitution. In the future, these models will us:
a 12AT6 tube in the 2nd detector and av
circuit in place of the original 12A V6 as show:
in the schematic diagram. As these tubes ar
‘interchangeable, a change in other component
of the circnit is not necessary.




Sears 220, Ch. 528.173
A quantity of model 220 portable radios
was shipped on which a corner boss in the

cabinet body became broken. Breakage of
either or both bosses released the spring
(Littlefuse) clip preventing the secure latch-
ing of the back in the closed position. When
this condition is found a new case (cabinet-
less back) should be used. Follow instruc-
tions below to prevent repctition of the same
trouble. )

Remove the handle from the case. Save all
parts. Discard the case with the broken
bosses, the support brackets and_the screws
that held the Littlefuse clips in place. Retain
the Littlefuse clips and screws, flat washers
and grommets that secured the brackets at
the bottom to the rear apron of the chassis.

Replace the items that were discarded with
the following new items. Order from source

number 528,

Past Description Amount

No. Required
Ta2.467 Case 1
“%07.147  Screw - No. 4-24 x 1 thread cueting 2
T11-420  Bracket - chassis support 2
T47-118  Grommet - §/16 purc gum rtubber 2
TR&6-74 Wasiier - flac %4” O.D. 2

The new support bracket has a larger

diameter hole at the top for the new grommet.
The mounting screw is longer and a flat
washer has been added.

Sears 8260, Ch. 101.823 serles

The toop antenna lcad wires in the front
cover of the above portable have continued
to break despite careful 2ssembly and inspec-
tion at the source. An analysis of a large
number. of these radios on life test showed
that variations in the spring tension which
takes up the stack in the leads is the greatest
contributing factor in these failures.

It is recommended that this spring be dis-
connected on every model 8260 in store stock
prior to sale and delivery to the customer.
The only purpose of the spring is to hold
the wires taut for better appearance. The
slightly different appearance of slack wires
is more desirable than the potential compiaint
due to broken leads.

Open the back cover and find the lug in
th- outer case (in line with the loop leads)
to which the small spring is attached. With
a small screwdriver or knife hend the Jug out
ensugh to slip off the spring loop.. Use a
. paner clip bent to form a hook, if necessary.
It is not essential to remove the spring, but
merely to disconnect one end as described.
When this spring is disconnected the possi-
bility of broken loop leads is reduced to 2
minimum,

ToP VIEW

Sparton 1080A, 1081A. Ch. 8L10
Model 1080A in mahogany and Model
1081A in blond are radio-phonograph combi-
nations using radio chassis type 8L10. All
of the information on Chassis 8L10 is con-
tained in the service notes for this chassis.

Sparton 141XX, 142XX. 1040XX,
1041XX, 1085, 1086, 1090, 1091,
Ch. 8W10

Chassis W10 is similar to Chassis 8M10,
and the service notes for the 8M10 apply alsu
to the 8W1(. The schematic diagram for the
8W 10 is the same as that for the 8M10 except
that a 68-chm resistor, R38, has heen added
from the junction of C1B and C2B to pin 7
{am.) of switch S1-R. Models 141XX in
mahogany and 142XX in blond are straight
table model radio receivers. A new dial, front
panel, and control knobs distinguish these
models from Models 141X and 142X. Mddels
141XX and 142X X arc equipped with a 6” x 9”
p-m oval speaker.

Models 1040XX in mahogany and 1041XX
in blond are radio-phonograph combinations.
The models also have new dials, front panels,
and control knobs and are equipped with a
three-speed record changer. The cabinet styl-
ing is the same as Models 1040X and 1041X.
The receiver chassis is mounted to the tilting
front panel in the right-hand cabinet compatt-
ment. A 10-inch p-m speaker is standard
equipment,

Models 1085 in mahogany and 1086 in blond
are radio-phonograph combinations. The re-
ceiver chassis is mounted in the top center
compartment with the record changer directly
below. A compartment either side of the units
has been reserved for record album storage.
The recard changer is stationary mounted.
These models employ a 10-inch p-m speaker.

The accompanying illustration shows the
dial stringing for these models.

The Chassis Parts List for these models is
the same as the Parts List for the 8MI10
Chassis. The following parts apply to Chassis
8W10 and the models which use this chassis:

Part

No. Description

PA5ET4 Knob, maroon, 4 ms‘d (1085 only)
PAS625-1 Knob, black, 4 req’'d (1086 only)
PA5654-1 Knob, volume (all other models}
PAS654-2 Knob, tone, on-off

PA3S654-3 Knob, f-m, a-m, ph.

PASGS4-4 Knob. tuning

PB30017 Dial scale

PB40150 Escutcheon, black (1086 anly)

PB40150-1  Escutcheon, maroon (1085 only)
PD93012-1  Escutcheon, iuaroon and gold

(141XX, 1040XX, 1090

Eumdwond’pld (142XX, 1041XX, 1001)
Speaker. 10” round p-m (all consoles)
Speaker, 6* x 9" oval p-m {table models)

PD93012-2
PC63000-12
PC63000-19
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Stromberg-Cerlson 1121, 1135

When f-m drift is encountered the follow-
ing steps can be taken to assure better ground-
ing and better receiver performance,

1. On the variable tuning capacitor, connect
short lengths of wire braid from the shaft
wiping contacts to the r-f tube shelf. Also at
the four points, where the tie-bar of the vari-
able capacitor is connected to the r-f tube
shelf, use wire braid {heavy) and solder with
a heavy duty soldering iron to insure a well
soldered connection.

2. At the converter end of the r-f tube shelf,
where it is mounted to the chassis mounting
bracket, use a heavy duty iron and sweat in
solder along the batting junction.

3. The f-m trimmers on the r-f shelf may
be loose, permitting heat, vibration, etc., to
cause them to change slightly. If they can
he turned easily, unsolder the lock-nut, run
it down a fourth or half turn, as necessary
to get a smooth but secure hold on trimmer
screw, and resolder. Pay particular attention
to the oscillator scction.

4. At the oscillatar end of the range switch,
check the contact of the metal spacers to the
tie rods between wafer sections. If they are
floating or only grounding intermittently,
crimp them down tightly against the tie rods
and tighten the tie bolts.

5. Substitute wire braid in grounding con-
nections from r-f shelf to main chgssis and
solder well.

6. Check alignment of the f-m—i-f and
discriminator and get proper bandwidth, At
the same time be sure that the iron core slugs
fit snug so that they will hold alignment. A
Vistac compound can be obtained that acts
as 2 non-hardening filler. Particular emphasis
should be given on the discriminator trans-
former secondary where a slight movement
gives the same effect as oscillator drift.

United Motors 980899, Buick

The value of the 7259128 (Illustration No.
35) electrolytic capacitor has been changed
so that all sections are now 20 uf. Thus, the
cathode bypass capacitance on the output tubes
has been raised from 10 uf to 20, and the
schematic shoold be altered to comply with
this change.

The 470-ohm resistor (Illustration No. 63)
in the cathodc string of the 6R8 bucking diode
circuit has been eliminated aftes Scrial No.

94295.

United Motors 980980, Buick

The 1951 Buick Model 980980 is identical
to the 1950 Model 980899 except that the
antenna trimmer compensation is for antennas
between 0.000061 and 0.000088 uf. The parts
list is identical to that for the 980899 except
for the following service parts. The service
part numbers are the same as the production
part numbers except where the service part
number is shown in parenthesis.

Mlus, Production

Mo, Part No, Daccrintion .

163 1219487 470 ohms, 3§ w, insulated
(removed) .

85 1211118 {A104) 100,00¢ ohms, %w, in-

sulated (removed)
Transformer. output
Eu;utchcun assy

ia

Dial backplate

Puinter backplate
Pointer tip pkg.

Station selector bar pkg.
Station sclector bar.

119 7260856
128 7260454
129 7260455
130 7260422
133 7260456
134 219847

1219846
139 7260709




United Motors 980979. Buick

Model 980979 is used in all 1951 Buick cars,
and is identical to the 1950 Model 98086%
Buick except for the parts listed below. The
antenna trimmer compensation is for antennas
between 0.000061 and 0.000088 uf. In the Parts
List given below, the service part number is
identical to the production part number except
where the service part number is given in
parenthesis,

iltlus.  Production
No.

0. Description
4 7260499 Oacillator coil
13 7%}’821)1 Capacitor 0.000039 zf moided
390
49 7234563 Resistor 360 ohme, 1w, ww
62 7259502 r, 87, round p.m.
64 7160855 tansiormer, output
81 7260421 Backplate pointer
90 7260420 Pointer azsembly
1219843 Pointer tip pkg.
92 7260416 Bscutcheon Assy,
93 7260423 Dyial
94 7260422 Dial backplate
98 1219840 Push button and elide assy "B
99 1219341 Push button and slide asey "‘U™
01 1219842 Push. button and slide assy ‘1
102 1219843 Pueh button and slide amy “C"
103 1219844 Puh button and slide assy K™
104 7260414 Worm gear and bracket. assy.

United Motors 982421, Oldsmoblle
Capacitance drift of the 0.0012-x4f mica
capacitor used in the oscillator tank circuit
(Illustration No. 20) sometimes occurs. This
appears as intermittent oscilfator frequency
drift which scems to be the result of high
temperature which may be caused by high
input voltage or other extreme conditions.
It may be necessary to cover the set or run
- at a high.dnput voltage when bench testing in
arder to have the intermittent condition re-
appear. Since a fixed mica capacitor is ysually
considered a very stable unit, this condition
«is not a-common occurrence. However, when
oscillator frequency drift is encountered this
capacitor should be considered as a possible
source,

United Motors 982582, 982583,
Oldsmobile

Qhe tusier solenoid capacitor (Iilustration
No. 43) has been moved to a new position
and is now sccured by a circular mounting
bracket. The new location is directly above
the solenoid ou the top of the tuner frame,
as shown in the aceompanying diagram, and
eliminates any tendency for the rear cover to
bind on this capacitor when located on the
rear of the tuner.

The clamp fastens around the capacitor
approximately Y5-inch from the ground end
and this lead is soldered to the clamp for
grounding. A self'tapping screw secures the
clamp to the liner frame. The hot lead to the
capacitor is insulated by a heavy sleaving to
the tuner return switch. .

The value of the 7259128 electrolytic capa-
qtor (Iflustration No. 35) has been changed
so that all sections are vow 20 uf. Thus, the
cathode bypass capacitance on the output tubes
has been raised from 10 uf to 20 uf and the
schematic should be altered to comply with
this increase.

The oscillator coil is now the same as that
which is used on both the Cadillac and Buick
signal seeking tuner type radios. The part
number for this coil is now 7259184.

New position of tuncr solcnoid capacitor on
United Motors Models 982582, 982583

United Motors 984570, Pontiac

A 7Q7 may be used as the oscillator mody-
fator tube in place of the 6SA7, 7C5’s may
be used as output tubes in place of 6V6GT’s.
These substitutions do not require any circuit
changes.

Waestinghouse H.210, H211, Ch. V-
2144, V-2144-)

For convenience in later production, capa-
citor C11 that is connected Hetween the com-
mon negative line and the chassis is chahged
to 0.15 uf, 200 volts, part no. V-6066-2154M.

Westinghouse H:305C8, H-306C8,
Ch. V-21374

The first two items in the parts list for these
models should be changed to read as follows

Part Description

No.

V-5082.2  Antenna assembly, a-m
V-598604  Antenna assembly, fom t?l;

Westinghouse H-312P4, H-312P4U,
H-313P4, H-313P4U, H-314P4,
H-314P4U, H-315P4, H-315P4U,

Ch. V-2153-1

.. The following part should be added to the
parts list for these models: R13 (Part No.
RC30AE332K), 3300 ohms, 1 watt.

Westinghouse H-166C

. The main chassis used in Mode! H-166C
is the samc as that used in Model H-166. A
dual-speed record changer is used in Model
H-166C. The changer employs a crystal pick-
up cartridge which has a higher output level
than the variable reluctance cartridge used
in the other models. For this reason, the
phonograph pre-amplifier V.2138-1 in Model
I1-166C (see accompanying diagram) differs
from those used in the other models. It func-
tions mainly as a tone compensating device
rather than an amplifier. Replacement parts
for the V-2138-1 pre-amplifier are as follows :

Past No Description

V-4930 Cable, power

V4931 Cable, ourput

V-5765 Capacitor, dry electrolytic, 20 uf,
) 300 v (C1)

RCP1OW4103A Ca&cim. 0.01 uf, 400 v (C2,

RCP10W6502A Ca(p;zc)itor. 0.0005 uf, 600 v (C4.

5

RCPI10W6102A Capacitor, 0.0001 pf, 600 v (C6)

V-32548, Connector, phono

V-334%8.% Grommet, power cord

V-33455-10 Grommes, socket mtg

RC10AR3IIM Resistor, 33.000 ohme (R{) )

RC20AES64K Resistor, 560,000 ohma (K1)

RC10AE104M Resistor, 100,000 obhms (R3, R4)

RC20AE68TM Resistor, 6.8 megohms (RS)

V-4933 Socket, molded octal,

Westinghouse H-316C7, H-317C7.
H-326C7, Ch. V-2136-1, V-2136-14

Model H-317C7 is the same as Models
H-316C7 and H-326C7 except that an addi-
tional by-pass capacitor of 0.003 gf, 0.004 uf,
or 0.007 uf, is connected across the output
section of the filter capacitor C36 in some
chassis. This additional capacitor is used in
cases where the output section of “C36 has
excessively high impedance at radio frequen-
cies. The chassis parts are listed in the
H-316C7 service data. The cahinet and mis-
cellaneous parts are the same as those for
Model H-316C7 except for the parts listed

below :

Parg No. . Description

V.5982:4  Antenna asembly, a-m loop
V.6120 Background, dial

V12232 Cabinet (blond}

V:9075.2  Clip, spring (ball head strike)

V3568 Doors (matche, irs

V-8569 DH“;CI’. record nger (cumplete Jexs hard-
warte
V-98)2-2  Grille assembly, panel
«9091-3  Hinge, L.H.
V-9091-4 Hinge, R H.
V101221 F.
V.3246 Socket, octal wefer
V490762  Strike, bal

the following changes were incorporated :

1. The oscitlator injection capacitor (C24),
which is connected between the top of the
f-m oscillator coil and the top of the f-m—r-f
coil, is changed in value to 0.68 guf (Part No.
V-5658-4). This change improves the mixer
efficiency and increases the sensitivity. .

2. A 0.05-gf, 200-volt capacitor C44 (Par
No. RCP10W2503M) is inserted in the line
that extends between point “Y” on the sche-
matic diagram and the selector switch SW2.
In addition, R34 (Part No. RC20AE224M),
a 220,000-chm V;-watt resistor, is insested
between the selector switch side of C44 and
ground. These changes improve.the tuning
characteristics of the f-m band.

R2 C6 o c3 ouTPYT
260K % a0 o):l: o
|,a,/ ARSIK g
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= €2 = 100x va = Phonograph fre-amﬂl'ﬁer
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Some chassis used in later production of
the subject models are designated V-2136-1A.
These chassis are the same as the V-2136-1
except for the differences mentioned in the
following paragraphs These. chassis use a
19T8 tube in place of the IZALS and 12AV6
tubes used in the V-2136-1 chassis. Tap 1 of
ratio detector transformer T3, that was con-
nected to pin 1 of the 12ALS, is now connected
to pin 3 of the 19T8; and tap 4 of T3 is
conmected to pin 1 of the 19T8. A 33,000-0hm
resistor R35 (RS, 22,000 ohms which was in
this position has been removed), is connected
from pin 2 to pin 7 of the f-m’ detector 19T8.
C30 is connected across R35, and thc two
100,000-ohm resistors used for alignment
purposes only are still connected to the junc-
tion of C30 and R35. R24, the 220,000-ohm
resistor that was connected to C30 and the
junction of R25 (47 megohms) and RZ

SW2 have been deleted. Pin 6 of the 19T8
is connected to tap 1 of T6, the 2nd i-f—a-m
transformer. Pin 7 is grounded; pin 9 goes
to the junction of R31 and C19C and D: and
pin 8 goes to the junction of R10 and CI9A.
R25, that was connected from R3 to the junc-
tion pin 6 of the 12AV6 and R24 and R2, has
been deleted. R2, 470,000 ohms, is now con-
nected from ground to the junction of RI9
(the 2.2-megohm resistor going to tap 4 of 1st
i-f—a-m transformer) and R6 (the 47,000-
ohm resistor going to tap 2 of T6). C13, the
0.05-4f capacitor that went from tem:mal lug
4 of the antenna terminal beard, is now located
from tap 4 of TS to ground, in place of C16,
the 0.01-uf capacitor which has been removed.
The positions of C31 and C19B have been
reversed. Capacitor €31, 150-guf, is now
located from ground to tap 2 of T6, and
capacitor C19B, 220 uuf, is now located from
ground to the junction of R2, R6, and R19.
A 470,000-ohm resistor R33 (Part No. RC20-
AE484K) and a 100-uuf capacitor C43 (Part
No. RCM20BI101K) have been added in
parallel from tap 3 of T2 to ground,

The accompanying diagram shows switch
SW2. Only the middle wafer contains changes
that have been made in the V-2136-1A chassis.

W
AM - Fu

» Stntch SW2 used in
Chassis V-2136-14.

’

i -

The first and last wafers are wired as shown
in the schematic for V-2136-1, (The numbers
in the illustration were added for reference
only.} Contact 1 goes directly to B and A of
C33, and thence to L10. Contact 2 goes
directly to R20, 47 ohms, and thence to pin 7
of 12BE6. The 47,000-ohm resistor R26 and
the 0.001-u4f capacitor C2 connected to R20
have been deleted from the circuit, and con
3 is grounded.

In the 501.6/GT output circuit capacitor
'C4, 0.005 uf, is connected to pin 8 rather than
to pin 4. The 3.3-megohm resistor R27, that
| is connected from terminal. lug 4 to SW2 in
the V-2136-1 chassis, has been deleted in the
V-2136-1A chassis.

(470,000 ohms), and the lead from R24 to

Zenith H615,
8GOS

These models and chassis are the same as
Model G615, Chassis 6G0S, except for the
differences in their cabinets. Model H615 has
a plastic cabinet (part number 14.1274).
Model H615W has a white plastic cabinet
{part number 14-1275); and Model H615Y
has a black plastic cabinet (part number 14-
1276).

H615W. H615Y, Ch.

Zenith 6MF780, Ch. 6D80, Ford:
8MF780E, Ch. 6D80E, .Ford: 6MM?790,
Ch. 6D90, Mercury: SMM790E, Ch.
6D90E, Mercury

Model 6MM790, Mercury, is erroneously-

listed in the Indexes and in Volume XVIII
as Model 6MN790.

Mercury Model 6MM7%E is the export
model of the 6MM790. Model 6MF780E,
Ford, is the export model of the 6MF780. In
these export models the circuit breaker
capacitor 22-1148 should be instalted as shown
in Fig, l.

%@[

Fig. 1. Circuit breaker used on
Mercury Model 6MM790E.

Top and bottom views for Chassis 6D80,
6D8OE, 6090, and 6DE, are shown in Figs.
2 and 3.: The i-f alignment procedure for
these chassis is as follows:

1. Remove top and bottom covers from re-
ceiver.

2. Set signal generator to 265 ke.

3. Apply signal from generator through a
0.1-4f dummy to the 7B8 converter grid.
(Pin 6 on the socket.) .

4. Adjust the i-f trimmers, A, B, C, and D
(shown in Fig. 2) in the order named for
maximum output. Repeat the operation to
assure accuirate alignment,

" The r-f and oscillator alignment is as
follows:

1, Connect signat generator leads through
dummy antenna lead in socket on receiver,

2. Set the signal generator to 535 kc.

3. Place set in manual tuning position and
set dial to 535 ke,

4. Adjust oscillator trimmer C-9 (shown
in Fig. 3) for maximum response.
5. Set signal generator to 1200 kc.

When replacing the core or coil the follow-
ing adjustments should be made:

1. Replace coil or core.

2. Set signal generator to 1700 ke,

3. Connect signal generator leads through'

dummy antenna to antenna receptacle on the
receiver.

4. Set receiver dial to 1600 kc (maximum
high-frequency cnd of dial).

5. Screw the core completely out of the
antenna coil, the converter coil; and the oscil-
lator cotl.

6. Adjust oscillator trimmer C-9 at 1700 kc.

7. Adjust converter trimmer C-7, and an-

temna trimmer C-2 for maximum output read-:

ing.

8. Replace cores to their approximate:

original position.

9. Set signal generator dial and receiver
dia] to 1200 ke.

10. Adjust oscillator.core L-5 to scale at
1200 kc.

11. Adjust the antenna core L-2 and con-
verter core L-3 for maximum output reading.

—RTFeE
EEEE™

SO & =
aﬁ:ﬂ: 3 L

| &) O —mn
o S e
H oo S o s ML
Fig. 2. Top view of Chassis 6D80, 6DSOE,
6D90, and 6D90E.

12. Set signal generator to 600 kc.

13. “Rock in” shunt oscillator coil L-6 for
maximum output reading. This should be
done only as a last resort. This is the same
as rocking in the padder capacitor on a
ganged capacitor receiver.

14. Check receiver at 1200 kc for calibra-
tion’and gain. If the receiver is off scale or
weak, repeat operations 9, 10, and 11,

1Y
TMEGH 3TOP RESTRICTS TUNER TO MQQ KC

Fig. 2. Bottom view of Chassis 6D80,
6D8OE, 6D90, and 6D9YE.

15, After alignment is complete, the maxi-

mu 1o, 1d b

7. Adjust converter trimmer C-7 and an-
tenna trimmer C-2 for maximum response.

8. If dial calibration is off after making
above adjustments, a correctiont can be made
by loosening dial scale mounting screws and
sliding scale to desired position.

tunmg range—shouldbe
checked. If the rangc is greater or less than
1605 kc, the mechanical stop for the tuner
cross arm should be bent to limit the fre-
quency coverage to 1605 kc. After all adjust-
ments have been made, glue core screws with
speaker cement.
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The “Garrard”” Model R.C.80 Record Changer
OPERATING INSTRUCTIONS

The “GARRARD” Model R.C.80 Automatic Record
Changer will play any number of records up to 10, of
any of the following types (not mixed):—

10” or 127 - 78 r.p.m.
7”,10" or 12" - 33.1/3 r.pm.
7 - 45rpm,

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

1 See that the correct pick-up is in position for the
type of record to be played, i.e., one having a stan-
dard .002” to .003” radijus needle for 78 r.p.m.
records, or .001” radius needle for 33.1/3 and 45
r.p.m. records. The pick-up head is plugged into the
arm and a slight pull is all that is necessary to re-
move it.

2 Place the correct record spindle in position, we.
stepped sloping spindle for 78 or 33.1/3 r.p.m.
records, or large spindle for 45 r.p.m. rccords. (See
diagrams 12 and 14).

3 Set lever at side of platform to size of record it 1s
desired to play, 77, 10” or 12”. Also turn subsidjary
platform to forward position if it is desired to play
7” records with small hole. (See diagram 2, 3, 4
and 5.)

4 Turn speed control knob to desired specd, 78, 45 ot
33.1/3r.pm.

5 Place any number of records up to 10, (not mixed)
on record spindle, lower overarm, and switch on
by moving the front left hand knob to “Start”

Note: The overarm is not used when playing 7°
records.

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, when switching on again,
that record will be automatically rejected and the next
record commenced.

NOTE: ’

Should the record changer be stopped with the pick-
up arm not on its rest, pick-up should not be
handled, but the left hand knob moved to “Start,” when -
the pick-up will antomatically 1ift and return 1o its rest
position and stop if no records are on the record
spindie.

The pick-up arm will not move from its rest unless
on¢ or more records are placed on the record spindle.
This is a safety device designed to prevent the pick-up
being damaged should the changer be switched on with-
out being loaded with records.

RECORDS.

To obtain the best results from your records and
record changer, care should be taken to see that the
records are stored so that they keep reasonably flat
and clean. Dust or dirt in the record grooves causes
abrasive action-and shortens the life of the record,
whilst badly warped records will give trouble in drop-
pmlg, poor reproduction, and even damage the pick-up
stylus.

INSTALLATION

Dimensions.
The cabinet space required for fitting is 154" long,
X 1317 wide, with 5.3/4” clearance above and 3.1/2”
clecarance below the plate. With a slight alteration ‘o
the motor board cut out, the “GARRARD™ Model
R.C. 80 is a direct replacement for the “GARRARD”
Models R.C. 60, 65, 65A, 70 and 70A Record Changers,
FITTING TO CABINKET. .
First, the motor board should be cut out and drilled
as shown on the template enclosed with each changer.
If the changer is to replace one of the “GARRARD”
Models mentioned above, only the piece marked on tha
-left hand side of the template need be cut out. A smali
clearance should be left between the cdges of the unit
plate and the cabinct sides, to allow the record changer
to float frcely when mounted on its suspension_springs

screw. leaving 3/8” of thread below.

Before placing the changer in position, the final
switch off arm at the rear of the changer, which on yn-
packing will be found in a downward position, should
be turned to a vertical position as shown in the illustra-
tions. To do this, loosen the round headed screw at
the top of the auto switch spindle, turn the arm to a
vertical position and re-tightén the screw.

The changer can now be placed in position on its
suspension springs. Still using the string loops for
lifting, the changer should be levelled by first fitting the
turntable, then placing a spirit level on a record on the
turntable, the changer can be adjusted by raising it and
adjusting the lower nuts. When level, the nuts should
be assembled under the springs and locked in position

Having opened the carton, remove the turntable found
on the top liner and the box containing the record
‘spindles, then, after disposing of the side liners, care-
fully lift out the changer by the string loops. A bag
containing the fixing screws and spring mountings will
be found in one corner of the carton, The spare pick-
up head and accessories, if supplied, will be found in 2a
box fixed to thc bottom liner. Assemble the spriag
mountings to the motor board as shown on the tem-
plate and diagram 1. Next, assemble the long fixing
screws to the changer mounting plate, fitting the spring
washer under the nut, then assemble a nut on each

with the lock nuts. The string loops may now be
removed and the changer connected to the power sup-
ply and pick-up to the reproducer.

It is essential to use the spring suspension assem-
blies- on this model changer to prevent extraneous
vibration from reaching the unit.

If two record spindles are used, a hole can be drilled
in the wooden motor board to take the spindle not in

use,

If two “GARRARD?” pick-up heads are used, the
plastic box in which one of the heads is supplied, can
be screwed down into the cabinet to act as a dust free
container for the pick-up head not in usc.
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If the plug-in feature is to be used to change pick-ups,
the cheese headed screw under the pick-up arm at rear
of pick-up should be removed. This screw should be
replaced and tightened, up for transit purposes only.

TRANSIT SCREWS.

Two plated wood screws are supplied for use in
cfamping the record changer rigid to the motor board
for transit purposes. The small%akelite washers shonld
be fitted under these screws to prevent marking the
mountinig plate. These screws should be removed be-
fore using the record changer. The position of the
screws is shown on template and diagram 11.

Diagram 2

Record Platform
Set for 12" Records

Diagram 4

Record Platform
Set for 13” Records

MAINTENANCE.

The motor and intermediate wheel bearings, being
of the oil retaining type, rarely need lubricating. When
the need for oil is apparent, remove both the belts and
while holding the intermediate wheel out of the way,
lubricate the pulley and motor bearings with a medium
grade of machine oil. Carefully-remove-ev
surplus oil before replacing the belts.

The rubber rim on the intermediate wheel and the
two belts must be kept free from oil.

VOLTAGE AND FREQUENCY.

The “GARRARD” Model R.C. 80/AC. Record
Changer is suitable for use on 100/130 and 200/250
volts, at either 40, 50 or 60 cycles according to the
motor pulley supplied, and the links on the terminal
block should be set to the correct position to corres-
pond with the voltage of the power supply as shown
in ditagrams 6 and 7.

Diagram 3

Record Platform
Set for 77 Records

Diagram 5

Record Platform set for 7°"—45 r.p.m. Records
uslng the large Record Spindte

A motor driving pulley can be supplied for 40, 50
or 60 cycle mains as required. The model R.C. 80/D.C.
Record Changer is suitable for use on 100/130 and
200/250 volts direct current only and the links on the
terminal block should be set Lo the correct position to
correspond to the voltage of the power supply as shown
in diagrams 8 and 9. The speed of the D.C. motor
is_governor controlled and information for adjusting

the speed will be found under “Service Instructions.”

The motor s.hould be earthed by connecting a lead
from the earthing tag, (located under one of the motor
end cover screws) to a good earth connection.

When adapting an AC./DC. (Universal) Radio
Receiver, Amplifier, or onc using an AC./DC. 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 screened and
as short as possible.
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LINK CONNECTIONS R.C.80/A.C.

This type is for A.C. only and has a brown cover
on tht terminal block.,

CONNECT LINK THUS
FOR 200/250 VOLTS.

CONNECT LINK THUS
FOR 100/130 VOLTS.

3 MAINS LEADS
' MAINS LEADS

Diagram 6 Diagram 7

ECCENTRIC ADJUSTMENT
FOR PICK-UP LIFT

ADJUSTMENT FOR
PICK-UP WEIGHT

SWITCH OFF €
CATCH LEVER

PICK-UP
CONNECTIONS

PICK-UP MUTING
SWITCH

SWITCH BLOCK

SWITCH
CATCH LEVER —

e

Underneath View

GARRARD RCD.CH. PAGE 22.
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LINK CONNECTIONS R.C.80/D.C.
This type is for D.C. only and has a blue Cover on
the terminal block.

CONNECT LINKS THUS

CONNECT LINKS THUS
FOR 200/250 VOL1S. '

FOR i00/130 VOLTS,

MAINS LEADS

Diagram 8

MAINS LEADS’
Disgram 9

Low voltage models have a green terminal block
COVer,

ECCENTRIC ADJUSTMENT
FOR PLATFORM PAWL

SCREW HOLDING
~ PLATFORM
__ADJUSTING PIN

__ECCENTRIC -ADJUSTING
PIN FOR  PLATFORM

MOTOR

~ SCREWS HOLDING
FIXED RECORD
SPINDLE

Diagram 10

SERVICE ADJUSTMENTS

SPEED.

The Model R.C. 80/AC. Motor is arranged to
give the desired turntable speed within close tolerances.
Should the turntable run excessively fast or slow
then the motor pulley should be examined to see if it
is.the correct onc to suit the frequency of the mains
supply, :

The various motor pulleys are colour finished as
follows to distinguish the three types:—

Nickel - 50 cycles.
Brass - 60 cycles.
Copper - 40 cycles.

For use on 25 cycles supply, a special motor and
pulleys are required.

The speed of the R.C. 80/DC. and low voltage
Models, is governor controlled, the governor being
located at the lower end of the motor and is screwed
on to the armature shaft and held in position by a screw
through the governor collar. To adjust the speed,
loosen the screw in the governor, and turn the
governor a very small amount clockwise to increase
the speed, or anti-clockwise to reduce it. Tighten the
screw before running the motor to check the speed.

SPEED VARIATION.

It is essential that the driving surfaces of the three
brass pulleys, the rubber tyred interwheel, and the belts,
should be kept absolutely free from all oil or grease.
This is the first point which must be checked if the
tarntable speed varies and the pulleys, belts and inter-
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SPEED CHANGE KNOB —

333 R.PM. PULLEY —

wheels should be cleanea with a ary clotwn i contam
ination with oil is suspected. Another point to check
is that the two belts run centrally on their pulleys;
should they tend to run off the pulley, try removing
the belt and turning it over. If this does not cure the
trouble, a new belt should be fitted. Also see that the
main spindle has a small amount of end play. To
check this, remove the turntable and grip the main

spindle firmly lifting it up-and down. If no movement’

is felt, loosen the two screws (diagram 10) which holds
the fixed portion of the main spindle, raise the main
spindle a very small amount and re-tighten the screws,

OISE.

Should the drive become noisy, first see that the screw
holding the pulicy to the motor shaft is not touching
the intermediate wheel as it revolves. If it is, raise the
pulley by looscning the screw holding it to the shaft.
If the motor pulley is correct, then lubricate the pulleys
ag described under “Maintenance.”

MOTORS.

1If the motor fails to start when the control knob is
turned to “Start,” first check the power supply and
ascertain if current is reaching the motor terminals. If
correct, switch off the mains supply and examine the
terminal block and see that the leads and screws are
tight, also examine the switch contacts accessible under-
neath. Clean and adjust if necessary. On the R.C.
80/DC. and low voltage models, examine the motot
brushes and make sure that they are clean and making
good contact with the commutator. Also ensure that
they are-not sticking in the brush tubes.

The “Switch Catch Lever” (diagram 10) should also
be checked to see that it is engaging when the knob 1s

RECORD CLIP

RECORD PUSHING

moved to “Start.” If it fails to engage, adjustment is
provided on the link which operates it to allow it to
drop into engagement with the switch lever and hold it
in position,

If a thick oil has been used to lubricate the motor
bearings, the motor will appear weak or will not start,
It will then be fy to ‘dismantle the motor and
clean away all traces of the thick oil. It is, there-
fore, essential to lubricate the motor bearings with a
good quality thin oil.

Should the motor get too hot, see that the voltage
changeover links are set correctly to correspond with
the vol of the power supply. If correct, check the
motor windings by inserting an AC. milli-ammeter in
either motor lead.

The maximum current consumption of the R.C.
80/AC. should not exceed 0.26 amps. on 100/130 volts,
50/60 cycles, or 0.13 amps. on 200/250 volts 50/60

cycles. On the R.C. 80/D.C. the current should not

exceed .26 amps. on 100/130 volts or .23 amps. on
200/250 volts. On the low voltage 12 volt model, the
Surrent should not exceed 1.2 amps. or the 6 volt model
2 amps.

If readings in excess of the above figures are obtained.
the motor unit should be returned for examination.

To remove the motor, first make sure the electricity
supply is disconnected, then remove the insulated plate
on the underside of the terminal block and the two
terminal_block fixing screws will now be accessible,
after removal the terminal block will be released and
will be attached only to the motor leads. The speed
indicator knob should also be removed.

Next, while supporting the motor underneath, un-
screw the nuts on the three suspension screws which
secure the motor to the unit plate. Before finally

FIXING SCREW FOR
FINAL SWITCH OFF ARM

PAWL 7"
FINAL SWITCH
RECORD PUSHING OFF .ARM
. PAWL 10" & 12"
lL ?T'Eggssl ADJUSTING SCREW
TLALPOR THRO' HOLE FOR
POSITION PICK- UP DROPPING

ADJUSTING SCREW ——
FOR HEIGHT OF
AUTO TRIP LEVER

PLATFORM LEVER _—
fOR RECORD S1ZE

INTERMEDIATE _—

WHEEL

VMOTOR PULLEY
78 R.P.M.

45 RP.M. PULLEY ;

START STOP &
REJECT KNOB

DRIVING
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/ POSITION

AUTO TRIP
LEVER
P

—SCREW UNDER ARM
HOLDING PLUG-IN
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PIVOT PLATE
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TRANSIT FIXING
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Diagram 11
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PICK-UP MUTING SWITCH.

A pick-up muting switch ds connected across the
pick-up to short circuit the pick-up except when the
changer is in the playing position, It is important to
note that no sound will be obtained from the pick-up
by flicking the néedle when the pick-up is on its rest.
The muting switch contacts should be closed except
when the changer is in its playing position. Should this
switch fail to operate, clean the contact faces, and en-
sure that they make and break according to the position
of the changer mechanism.,

AUTO TRIP MECHANISM.

The auto trip mechanism is the velocity type and is
of a special design to be very light and sensilive in
operation. [t is set to commence operation when the
needle reaches a 2.7/8” radius. The trip operates by
the auto trip lever being raised by a small cam attached
to the main spindle when the pick-up arm runs in on the
record run off groove. The auto trip lever, on being
lilftcd, pushes a small cranked rod which engages the
clutch.

If the auto trip fails to operate, it may be caused by
the auto trip lever being too low and it should be raised
by giving the auto trip lever adjusting screw (diagram
11} about half a turn in a clockwise direction).

RECORD PILATFORM 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 adjust the
platform position, loosen the screw in the platform
pivot collar (diagram 10) accessible from underneath
the changer; rotate the pin by means of the slot in the
end, until the platform is in the required position,
then re-tighten the screw. The end of this pin Is eccen-
tric, and it is this eccentric which adjusts the platform
position. Before finally tightening the screw after ad-
justing this pin, see that a small clearance, about 1/64”
is left between the eccentric shoulder and the side of
the platform support.

Separate adjustment is provided for the platform
pawl, and. to set the platform pawl, first set the plat-
form lever in the 10” position and operate the changer
until the pawl is in its forward position, It should then
be flush with the edge of the record platform. If it 1s
not, the nut tocking the eccentric adjustment for plat-

form (diagram 10) should be loosened and the eccentric
adjustment turned until the setting is correct, then re-

tighten the locking nut. The pawl position should now

be correct for all sizes of record.

RECORD DROPPING.

If the changer fails to drop any records other than
the 45 r.p.m. type having a large centre hole, first make
sure that the records are not badly warped. If they are
reasonably flat, the record ptatform setting should be
checked and adjustments made if necessary. Also check
the record spindle to see that it is not bent out of
position by laying it on the template (diagram 15).

Should records fail to drop correctly when using the
large diameter record spindle, replace this spindle with
the sloping one and see that it leans towards the record
platform and is exactly in line with it.- If this spindle
is out of position it should be sct correctly by loosening
the two screws (diagram 10) holding the fixed part of

the main spindle in position, turning the record spindie

until it leans towards the centre of the record platform
and tightening up the screws. After tightening the
screws, see that the main spindle has a small amount
of end play by first removing the turntable and grip-
ping the main spindle firmly, lift it up and down. If
no end play is felt, adjust as described under “Speed

. variation” on page 7. On fitting the large spindle the

records should then drop correctly.

AUTO SWITCH.

When the last record on the record spindle drops on
to the turntable. it allows the final switch off arm to
move inwards far enough to switch the changer off.
When any records are on the spindie, the arm does
not move in far enough to allow this to happen. Should
the changer fail to stop automatically, check the
following points:—
| - That the auto switch arm is in vertical position as

shown in the illustrations and that its fixing screw
is tight.

_See that the split lever holding the spindle under-
neath the mounting plate is also tight—it is at this
point that a slight adjustment may be made to the
position of the knock-off lever should it for any
reason be forced out of position,

(9]

3 The auto switch catch lever (diagram 10) has a
friction pivot and if this should become very free
it may fail to hold the catch pin when it should
engage. If this is so, remove the split pin at the
catch lever pivot and stretch the friction spring a
smali amount, replacing the washer and split pin.

TEMPLATE FOR R.C. 80 RECORD SPINDLE.

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

Template for Record Spiadle

PDiagram 15
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SPECIFICATIONS

This single-pickup-arm, single-spindle record changer is de-
signed for three-speed operation (3313, 45 or 78 revolutions per
minute) from a power source of 110 volts at 60 cycles. It will
play a single record manually, or a series of twelve 7-inch,
twelve 10-inch, ten 12-inch, or ten 10-inch and 12-inch records
intermixed.

Indexing of the tone arm for different sizes of records is auto-
matically controlled by two feeler levers, making unnecessary
the usual manipulation of the record shelf by the operator.

The pickup arm is designed to use a two-position knob-con-
trolled dual stylus pickup. A special spring coupling system
makes it impossible for the changer mechanism to be jammed
or damaged by accidentally moving the pickup arm during the
change cycle. .

45 RPM records are adapted to the single spindle of this
changer by inserting a bushing in the large center hole of each
record.

Advantages of the spindle-type record shelf include: simplicity
of changer mechanism, ease of operation, freedom from chipped
records, and ability to change slightly warped records.

* The changer shuts itself off after the last record is played.

OPERATING INSTRUCTIONS

LEVELING RECORD CHANGER

It is important to have the record changer absolutely level.
Use a torpedo or similar type level on the record changer base
plate. Use adequate shims under the radio combination cabinet
to achieve perfect level.

LOADING RECORDS ON CHANGER

Pull straight up on the record balance arm until the arm clears
the spindle. Swing the arm to the left until the pin in its shaft
drops into the locating groove.

Gently lower records over the spindle until they rest on the
off-set shelf. While holding the records level, lower the balance
arm over the spindle to hold the records in place.

NOTE: Records reguiring different speeds cannot be
intermixed. When using 45 RPM records, each record
must have g racord adapter shim 2 oo

G Tellrie meupisr Sreerrs g

hole to permit their use on the small standard-sized
spindle.

| BEFORE PLAYING RECORDS make certain that the speed control
" knob is set at the proper speed for the records to be played, and
L that the small stylus sclector knob on the pickup arm peints to
the same number as indicated on the speed control knob.

REJECTING: To reject a record at any time while the changer is
operating, turn the changer control knob to “RE §’* and release.

STOPPING: To turn the changer off before automatic shut-off,
turn the changer control knob to “OFF.’* Lift the pickup arm
and place on its rest,

MODEL Pl

UNLOADING: Lift the record balance arm and swing it to the lef:
until the small pin on the shaft drops into the locating groove
Lift the stack of records straight up and off the spindle.

MANUAL OPERATION: To play single records or home recordings
allow the changer to go through its complete shut-off cycle. Lif
the record balance arm and move it to the left to its locating
groove, Place the record on the spindle and lower it to the spindl
shelf. Tilt the record down toward the back end of the pickuy
arm while gently pulling it toward the record balance arm shaft
releasing the record support and allowing the record to be lowere
to the turntable. Turn the changer control knob to the “ON’

. position only. Raise the pickup arm and place the stylus in th

1st groove of the record. To stop, place the pickup arm on it
rest and turn the changer control knob to “OFF."

TO REPEAT RECORDS: Swing the record balance arm clear of th
spindle, place a record on the turntable and start the changer. Th
record will be repeated until the control knob is turned off. If
12-inch record is to be repeated, provide some means such as
rubber band to hold the 12-inch feeler lever against the picku
arm support post, otherwise the pickup will index as for a 1(
inch record.

OPERATING PRECAUTIONS

I. Do not, under any circumstances, connect the motor to
source of direct current or to alternating current other than 11
volts at 60 cycles.

2. Do not allow oil or grease to come in contact with the rut
ber drive wheels {or belts) of the motor assembly.

3. Do not intermix records of different speed requirements.

4. Do not attempt to play rccords with other than the propt
stylus or turntable speed. .

5. Do not allow records to remain unplayed on the change
spindle since they will be warped and ruined. Store records fla
in a cool place. Dust on records spoils tone, and leads to sho
record and stylus life.

6. Take extra care with micro-groove records—a sing
scratch can cause the stylus to skip across a large portion of tk
record: a little dust under the stylus can cause grocve jumpir
and poor tone,

7. Keep a'small eyebrow brush handy to remove dust froi
the stylus after every stack of records for best volume and tone.

8. When not in use, leave the speed control knob betwee
the “78”" and ‘45" positions to relieve pressure on the mott
wheel.

9. When playing records manually, do not allow the stylus
be dragged across the record, or *‘ride” against the top or ed;
of the turntable. The stylus jeweled point may be broken.

10. Do not play fine records with a broken or badly wo
stylus. If tone is poor even after the dust has been removed fro
the stylus, the stylus may be defective. Further use may ru
records.

PICKUP CARTRIDGE

The Model P16 record changer is equipped with a dual styls
variable reluctance cartridge (G.E. Cat. No. RPX.050). A sm:
knob control permits instant selection of either a .003” or .00
stylus for usc on standard or micro-groove records. To chany
styli, first depress the control knob, and then rotate half a turn
either direction, until the pointer points to the number on tl
pickup arm corresponding to the speed of the records to be playe
When the knob is released, the stylus assembly should sprii
back into its operating position.

.W
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YO CHECK STYLUS

Dust on and around the stylus may cause easily corrected
complaints. A soft bristled brush, such as G.E. Cat. No. RQB-001,
should be used to clean these parts. A few of these brushes in the
home service kit make friendly gifts, may save a service call, and
enhance the customer’s record enjoyment.

The small rubber-like damper block may become loose at one
end, causing distortion. A tiny drop of thin nail polish may be
used to re-cement the damper block. Do not allow the whole
block to become coated with the cement.

3

Stylus should ride equidistant between the pole pieces, with only
the stylus tip protruding down below the poles. Low pickup
output is sometimes traced to a stylus lever bent dowm below
the field of the poles. Normally, a slight extra pressure on the
pickup arm causes the stylus to be forced up between the poles,
which then support most of the pressure, protecting the stylus.

DAMPER

BLOCK “+-POLE

PIECE

The tiny micro-groove stylus may be easily broken, causing
distortion, groove-jumping, and rapid record wear, Such a defect
is almost impossible to see with the naked eye, especially since
the sharp outline of a break would be worn round by the time the
serviceman was called. A jeweler’s eyeglass, known as a loupe,
is very useful when inspecting stylii and damper blocks.

BREAK~

o

.001 003"

Early stylus wear, though distinguishable by the ear, is almost
impossible to determine by sight, unless a high-powered micro-
scope is used. For this reason the listening test for stylus wear is
recommended: if a new stylus sounds better, the old one must be
defective. Use almost new records with critical high frequency
passages for listening tests.

It is suggested that whenever the changer is not in use the
larger standard stylus be left in the playing position since the
tiny micro-groove stylus is much more easily damaged in case of
accidental shock. ¢

TO REPLACE STYU

To remove the styli assembly for
replacement, first pull off the con-
trol knob; remove the two cartridge
mounting screws; slip off the two
wire connectors, and rempve the
cartridge from the pickup arm.
Depress the small spring on the sty-
lus control shaft to remove the
“C” washer, followed by the spring
and flat washer.

When rcassembling, the two
wires may be connected to either
terminal of the pickup. Note that

the knob is keyed to fit on the shaft

only one wav.

.

RKP-009 SERVICE KIT—Contains knob,
spring, and flat washer

RPJ-010 REPLACEABLE STYLI ASSEMBLY—With .003
and .001 inch sapphire styli

RPJ-011 REPLACEABLE STYLI ASSEMBLY—With .00}
and .0025-inch diamond styli

“CH

washer,

S ™)

SCRATCH, SURFACE NOISE

Scratch can be reduced by connecting a 15,000 ohm resistor
across the pickup leads, either at the amplifier, or under the
changer. Lower values of resistors will increase the effect. This
procedure reduces the high frequency response of the phono-
graph, and may be noticed by a lack of “brilliance” in classical
music if the resistor value is not carefully chosen to suit the
customer.

TO CHECK PICKUP

The pickup coil should measure about 340 chms. Output mecas-
ured with a vacuum-tube voltmeter and a Columbia 10003M
Standard Test Record should be about .01 volts at 1000 cycles,
Distortion originating at the pickup other than by worn or broken
styli is usually due to improper spacing
of the pole pieces, or bits of dust,

especially iron filings, accumulating @

between the stylus and the pole pieces. POLE
Pole pieces should be parallel to each PIECE
other, and .012 inches from thc stylus.

Increasing this clearance lowers the 012"
voltage output, but tends to lessen SPACING

distortion and scratch pickup. Though
decreasing the clearance increases the
output, the stylus becomes more easily
clogged with dust, and there is danger
that the stylus may actually touch the
pole pieces causing unpardonable distortion.

\)

SERVICE ADJUSTMENTS

STYLUS SET-DOWN _

A small screw on the top of the pickup arm hinge
post adjusts the set-down position of the stylus.
Make adjustment with a new 10-inch record (to
make sure that the center hole in the record is not
enlarged). The ideal setting drops the stylus about
in the center of the lead-in area of the record. No
other adjustment is necessary for the 7-inch or 12-
inch records.

PICKUP ARM HEIGHT: The pickup arm must raise the.
pickup encugh to clear the 12th record, but never
so high that it strikes the unplayed records on the
record spindle. The pickup height is adjusted by
turning the hex-headed LIFT SCREW under the
pickup arm at the end of the adjustment plate.
Screwing it up and in lowers the pickup arm. With
a 114 inch stack of records on the turntable, the
pickup should raise }{ inch straight up at the be-
ginning of the change cycle.

STYLUS PRESSURE

The stylus pressure should be be-
tween 6 and 8 grams. Adjustment may
be made by loosening the small round-
headed screw which moves in a slot on
the adjustment plate under the pickup
arm. Moving the screw toward the 7

pickup reduces the stylus pressure. Too little pressure may cause
groove-jumping or failure to trip; too much pressure causes ex-
cessive record and stylus wear.

STYLUS
EY~DOWN
. ADJUSTMENT

NOTE: Before increasing stylus pressure to remedy
- groove-jumping check: -
For dirt under stylus
For worn or broken stylus
Damaged micro-groove recorda
That mounting bolts have been removed allowing the
changer to float on its mounting springs. This prevents
room vibrations from jarring the stylus out of the record
groove,
That the radio and changer are approximately level. Check
with a spirit level.
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TROUBLESHOOTING

Rather than attempt to itemize the numerous bent levers and  Many intermittent complaints are caused by irregular recor
stuck bearings and the resulting symptoms that may possibly Another cause is over-oiling: small levers requiring very lig
occur during the life of a record changer, this manual intends to pressures become stiff with oil, and the dust accumulated by t
explain the operating principles and purpose of the special parts oil, and should never he oiled. Gasoline or kerosene should ney
in the belief that a serviceman wha understands how it is sup- be used for cleaning changer parts because of passible damage
posed to work can more easily figure out why it does not operate. rubber parts. Use carbon tetrachioride in a well-ventilated roo
The following is a brief review of complaints common to many
record changers, with suggested causes and remedies.

SYMPTOM

REMEDY

Too slow, stalls

Noises: Wow

Click

Rumble, rour

Thumping

Dead motor or pickup)

Poor tone,
Jumps grooves

,

Doesn't drap recards
Orops two records

Fails to cycle, or
cycles tao soon

Pickup arm Indexes
O.K, for ono size rec--

ord enly

Dirt or oil on motor pulleys and turntable rim 1
Speed pulley unsnapped from retaining ring

Large idler wheel mounting bent, idler tire not
making firm contact with pulley

Voitage too Ioﬁ'
Changer too cold

New oil or grease too heavy

Qil on pulleys causing slippage
Warped records

Trip lever friction assembly too stiff

Changer not floating on mounting springs

Dent in rubber tire on idler wheel, caused by stor-
ing changer in 33-45 RPM position or allowing
motor to run when changer is stalled.

Open circuit

Broken or dirty stylus

Stylus pressure too light

Pickup am‘\ bearings stiff

Substandard records

Changer not level or not floating on springs

Spindle mechanism bent or dirty
Record holes too, small

Record holes too big-
Record guide in spindie may be stuck

Check trip link, trip lever, paw! lever and trip pawl
for easy operation. Check spring friction ‘coupling
between trip lever and pawl lever

]
Reset lever or 7 inch feeler lever dirty, or their
springs interchanged when reassembled; 12 inch

lever bent, or spring missing.

Clean with carbon tetrachloride
Snap back in place

Straighten mounting

Check line voltage, should be at least 105
Test changer at room temperature, 70 deg.

Use only light oil and grease. MANY POIN
MUST HAVE NO OIL. See page 2 for jubricat
instructions

Clean with carbon tetrachloride
Use flat records for testing

Clean, adjust spring by bending for minimum frict
required to move pawl lever

Loosen mounting bolts under turntable

May disappear after running the changer a
minutes; otherwise replace the idler wheel. To prev
reoccurrence, leave speed control knob between *¢'
and “45” when not in use

Both circuits are simple series type and can be ea
checked with an ohmmeter, Pickup—340 oh
Motor—15 ohms (approx.)

See page 2 for stylus and pickup information

Remove all grease, burrs
Check for scratches, shallew grooves
Level changer; loosen mounting bolts

Repair or replace spindle {sce page 8)
Check records

Use other records
Record guide must drop freely by gravity

Straighten bent trip link; wash off main gear lew
DO NOT OIlt.

Spring under reset lever is lightest of all; 7 inch fe¢
spring is same tension as auto. shutoff lever as
See page 5.
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THEORY OF OPERATION

The TRIP LINK moves the TRIP LEVER, which moves the
PAWL LEVER, which moves the TRIP PAWL into the path
of the PROJECTION on the turntable hub. The PROJECTION
engages the TRIP PAWL and moves the LARGE GEAR far
enough to engage the geac teeth with the turntable hub gear.

STARTING CHANGER:

When the control knob is turned to the R_EJ position, !:he
manual shut-off rod moves the switch operating lever, which
engages TAB E of the TRIP LINK.

TRIP LEVER
68

——

( t C"D  TRIP LINK 110 I

AUTOMATIC TRIP MECHANISM

The pickup arm shaft is keyed to the TRIP FINGER.

As the pickup arm moves toward the center of the record, the
TRIP FINGER moves the TRIP LINK to the left, moving the
TRIP LEVER, which moves the PAWL LEVER, which moves
the TRIP PAWL into the path of the PROJECTION on the
turntable hub.

The PROJECTION engages the TRIP PAWL and moves the
LARGE GEAR far enough to engage the gear teeth.

Only comparatively rapid movement of the TRIP LEVER
(pickup) will cause cycling since a very small movement of _the
TRIP PAWL is canceiled when the HUB PROJECTION wipes
against the PAWL, pushing it out of the way, possible because
of the friction compression spring coupling the TRIP LEVER

-ree

6
6
-]

|

HUB
PROJECTION

GO~

PAWL
LEVER
65 ™
TRIP
PAWL
67

to the PAWL LEVER.

12" FEELER
42

12" STEP
10" sTEP 79

BBER
BUTTON
89

STEP
LEVER. RU
95

PICKUP ARM INDEXING MECHANISM

PICKUP ARM INDEXING SEQUENCE

The RESET LEVER is a limit stop for the STEP LEVER,
the position of which determines where the pickup arm sets down
after a change cycle.

The GEAR LEVER depresses the RESET LEVER, cancelling
all previous indexing information. (This is done mid-cycle, as
soon as the pickup arm reaches the extreme right-hand position.)

As each 12-inch record falls it dispiaces the 12-inch FEELER,
which unlatches the RESET LEVER, allowing a spring to move
the RESET LEVER to its 12-inch position. The position of the
RESET LEVER determines which®step the STEP LEVER will
stop against.

As LARGE GEAR continues to rotate, the 7-inch FEELER ig
allowed to drop into HOLE H, forcing the RUBBER BUTTON
upward toward a record; if it touches a 10-inch or 12-inch record
its movement is limited—and nothing happcens. If a 7-inch record
is on the turntable, RUBBER BUTTON cannot stop the 7-inch

FEELER from depressing the RESET LEVE
the STEP LEVER at the 7-inch step.

Since neither the 12-inch FEELER nor the 7-inch FEELER
operate when a 10-inch record falls to the turntable, the RESET
LEVER remains in the neutral 10-inch step position,

R enough to engage




PICKUP ARM MOVEMENT

As the forked lever begins to move, the inclinea surface on the
end near the switch pushes the lift pin upward, raising the pickup
arm clear of the record. As soon as the pickup arm is fully raised,
the tab on the side of the forked lever contacts the trip finger,
swinging the pickup arm clear of the turntable. The tab also
contacts the step lever moving it clear of the reset lever.

As the lift pin is pushed upward, the conical spring is com-
pressed, overcoming the pressure of the spring washer separating
the step lever and the trip finger, and forcing them together.
The detents in the trip finger drop into the matching holes in the
step lever locking the two together so that the step lever can con-
trol the pickup arm until the stylus is properly placed on the
next record.

As soon as the stylus is placed in the lead-in groove of the
record, the rapidly decreasing conical spring tension is overcome
by the spring washer, which unlocks the trip finger from the step
lever, thereby allowing the pickup arm to he guided by the stylus
in the record groove,

CHANGING RECORDS

As the LARGE GEAR rotates, the ROLLER rgoves the
FORKED LEVER toward the ON-OFF switch.

Near the end of its travel, the FORKED LEVER engages the
EJECTOR LINK, which forces the PUSH ROD up inside of the
record support spindle.

The PUSH ROD forces the record EJECTOR LEVER up
and over, forcing the record off the record support ledge of the
spindle.

AUTOMATIC SHUTOFF SEQUENCE

After the last record falls to the turntable, the record balance
arm drops, operating a lever which pulls on the COUPLING
WIRE which operates the AUTOMATIC SHUTOFF LEVER.
At this instant the STEP LEVER and TRIP LINK are in a
position to stop the changer . . . but are prevented from doing so
by TAB A which strikes the BRASS PLATE, thereby limiting
the movement of the AUTOMATIC SHUTOFF LEVER until
after the record has been played and the next cycle completed.

On the shutoff cycle TAB B moves up to stop the STEP
LEVER, which locates the tone arm in its rest position.

TAB C pushes up on the TRIP LINK allowing TAB D of the
TRIP LINK to engage the SWITCH LEVER which operates
the ON-OFF switch.

GENERAL ELECTRIC RCD. CH, PAG
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ASSEMBLY - INSTRUCTIONS—PARTS IDENTIFICATION

*

1, 132, 61
80,104 76 44,17 2 s N3, 114

R Y

RN

-

y o
12,122 104 79,86 135 60 53 7750, 123, 125,
129 134 126, 77, 124,

oSmmer, 49, 128, 53,

order assembled. |27' 48’ 47' 46

UNDER-CHASSIS VIEW COMPLETE

CONTROL KNOB SHAFT ASSEMBLY SEQUENCE

Control knob shaft bearing, PAL nut Connect ON-OFF shaft to manual shut-off rod, mount com-
Speed control shaft, rubber grommet, speed control rod, spring pression spring on shaft, slip ON-OFF shaft thru speed control
washer (dish away from bearing). Mount shaft through bearing, shaft, mount speed contro! knob, C washer and ON-OFF knob.

add C washer to hold shaft in place
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LUBRICATION

Additional lubrication should not be required for the life of the
changer, but in cases of unusual use, high temperature or very
dusty conditions the changer should be lubricated as follows:

Old grease and dust should be removed with a small brush and 27
plenty of cleaning fluid. Gasoline or kerosene should not be used
because of possible damage to rubber parts,
| Grease the following points, using Millicott 70K, Andok “B,” 25
or other high grade, light-bodied lubricant -

Head of lift screw under tone arm,
Edges of the 3 slots, other 4 support bearing surfaces, step

lever cam, and the pickup arm push rod cam of the forked
lever. :

Lower surface of the step lever,

Base of record spindle push rod, turntable ball bearings,
bushing and gear.

Apply a small quantity of light minera! oil to: 16=p
Tone arm hinge pivots, spindle, push rod.
7 Step Lever bearing
Ejector link
Large gear shaft, stud roller
Idler whecl and speed-change pulleys. (Remove pulleys to oil
their spindles.) Motor can be partly disassembled to washer bear-

ings; allow cleaning fluid to dry before applying a drop of light
oil to each bearing. 22,23

NOTE: <Never allow any oil or grease to reach the
rubber parts of the drive wheels. The rubber wheels
should be cleaned with a cloth moistened with clean- 8

I15A
33

492

MAIN GEAR LEVERS )
PAWL LEVER FRICTION ASSEMBLY SEQUENCE
Mount the trip Icver on the main gear PICKUP ARM ASSEMBLY

Spring, pawl lever
fiber washer, C washer.

74

148 _ *Series of
146 76 order aserabied.

SPINDLE ASSEMBLY

TO DISASSEMBLE SPINDLE PUSH-ROD ASSEMBLY

Holding the spindle vertically, press the base of the push rod
against the bench until the ejector lever moves up into the spindle
body. Press the lever on through with a thumbnail, and at the
same time release the downward pressure on the spindle. When
the ciector lever pops out, press downward on the spindie again
and press the lever downward and out. The push rod and two
springs may now be withdrawn from the base of the spindle.

TO ASSEMBLE SPINDLE PUSH-ROD ASSEMBLY

Place both springs on push rod. Insert push rod into spindle
with the flatted side of tip facing ejector lever retaining pin.
Press spindle downward forcing the push rod in as far as possibte.
Place ejector lever in the slat resting the end against the top of
the spring. Point the lever upward and release the pressure on
the spindle, allowing the reject lever to be caught undcr its re-
taining pin. Press the spindle downward again pushing the ejector
lever into the spindle. snapoing it into place.

MOTOR ASSEMBLY
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The following springs are critical, and thcir proper installation comparison of which is listed below.
effects the indexing of the pickup arm. Their length, diameter Item 82 for reset lever very light tension
and number of turns are very similar, making identification 135 escape lever light tension
difficult. Their most distinguishing feature is their tension, a 99 7* feeler lever medium tension

SPRING AND WASHER IDENTIFICATION

RMS-253
RMS-262
RMS-256




MODEL P16 RECORD CHANGER
REPLACEMENT PARTS LIST

GENERAL ELECTRIC RCD. CH. PAGE
MODEL P16

'Ref. No.

I *Parts used on previous models. tCommon haraware items not stocked by G.E.

Cat. No. Description
' 1 RMX-184 JARM—-Record balance arm assembly, in-
. ) cludes: plastic button, record balance
' arm and support rod
s 2 RMT-019 TURNTABLE .
{ 3 RMX-185 [SPINDLE—Turntable spindle, less bear-
! inge. Includex pusher mechanism inside
| 6 RML-052 PUSHElR—RecOtd push-off lever in
: spindle
| 8 RMS-246 RING—Rctaining ring for turntable bear-
i ing assembly .
! 9 RHW-016 |WASHER—Bearing washer, one needed
I on each side of turntable ball bearing
i nuemblé
) 10 RMB-020 [BEARING—Ball bearing race
‘ 12 RMS-247 |ISPRING—Small spring inside spindle
y 13 RMS-248 |SPRING—Large spring inside spindle
; 14 RMX-186 [SHAFT—Pusher shaft inside spindle
H 15 *RHS-042 |SCREW —Pickup arm hinge pivot adjust.
' . ment screw
i 15A { RMB-024 BEARING—Pickup arm hinge pivot|
i bearing
I H 16 RPA-014 |ARM—Plastic pickup arm only
Por RMS-249 SPRING—Pickup arm counterbalance
L SPrng
: 18 RAP-030 PLATE—Pickup arm adjustment platc
! (strengthencr)
20 RMS-268 ISPRING—Lift screw luck spring
i 33 RHSB-090 |[SCREW—Hex head lift screw for pickup
i arm
t22 SCREW--6/32" x %" screw for pickup arm|
counterbalance adjusting slice
23 RMM-196 [SLIDE—Adjusting slide for pickup arm,
counterbalance
124 SCREW—y4 x 4* sclf thrcading screw
for mounting adjustment plate
25 RPX-050 (PICKUP—G. E. reluctance pickup, in-
dudes .001” and .003* sapphire styli
26 *RKP-009 |KNOB KIT—Pickup knob kit
I | 27 PRPJ-010 STYL]I—.OOI'—.OO:!' sapphire styll as-
sembly
| 28 [RPJ.O11  |STYLI- .001"-—.003" diamond styli as-
i sembly
y 29 *RQB-001 |BRUSH—Small brush for cleaning stylus|
i 35 RMU.075 |LIFT PIN—Pickup arm lift pin !
i 36 RHN-021 |[NUT—Holds hinge assembly on pickup
arm shaft
| 37 | RMS-250 [SPRING—Pickup arm safety coupling
! apring
: 138 WgS[;lER——Lockwasher. ¥* I.D, = ¥*
t 39 RAP-025 (SAFETY PLATE—Washer-like member|
) souplcl apring #37 to pickup arm shaft
43
40 RMX.187 [HINGE—Pickup arm hinge and pin
41 -RHS-086 SCREW—Eccentric setdown adjusting
screw on pickup arm hinge
t41A NUT—#720 Tinnerman speed nut for| -
mounting eccentric screw
’ 42 RML-053 [LEVER- 12 inch fecler lever
43 RMU-076 |[SHAFT—Pickup arm pivot shaft
143A WASHER--Fiber washer goes on top of
pickup arm pivot sleeve under shaft
shoulder 14” 1.D. x 34" Q.D.
t44 SCREW—10-24 x #%" screw with lock-
washer for mounting main casting and
ejector link
45 RHX.018 T—Plastic tone arm rest post
45 RDK-255 [KNOB—Brown plastic OFF-ON-RE]J.
control knob
47 *RMC-046 (WASHER—*“C” washer under OFF-ON-
REJ knob
48 RDK-256 |[KNOB—Brown plaitic 33-78~45 speccd
control knob
49 RHC-050 |WASHER—"C’" washer under speed con-
’ trol knob .
50 RMB-027 [BEARING—Control knob shaft bearing
52 *RHC-033 |{WASHER-—*"C" washer for 12 inch feeler
Jever, pickup arm lift pin and trip link
53 RML-054 |[ROD—Manual shut-off rod
55 RMS-252 [SPRING—Switch lever spring
156 'WASHER—Fiber washer, m under main
gear mounting “C” washer, i* 1.D. x
| ] * 0.D.
-1 4 *RHC.027 |WASHER—“C’ washer holds main gear
in frame
58 RAP-026 |FRAME Main lever assembly frame
60 RHF-013 |FOOT —Plastic support .
! 61 *RHC-028 (WASHER—'C”’ wnnhe'r“‘ holds apring
' un d balar
. 62 RMX-188 \GEAR n gear assembly, complete
i 63 RHC-033 |(WASHER-“C" washer for trip lever on
| main gear
t64 WASHER—Fiber washer under trip
lever “C”’ washer, !{* I.D. x 4% 0.D.
65 RML-055 [LEVER—Pawl lever on main gear
67 RMM.1R6 |PAWIL—Trip pawl on main gear
63 RML-056 |LEVER—Trip lever on main gear
H 69 RHR-016 |RIVET—Trip pawl mounting rivet
| 70 RMB-025 |ROLLER—Main gear deteat rotler
i 7 RHR-015 |RIVET—Detent roller mounting rivet -
X 74 *RMW.060 | WHEEL—Motor idler wheel
£ *RBH-014 |MOYTOR—Genernl Industries 3-speed tur-
1 ret motor, complete
: 76 *RHC-029 |WASHER- “‘C"” washer for mounting
maotor
77 RML-¢57 |ROD—Motor speed control rod

Ref. No. | Cat, No. Description
78 RHN-022 |NUT—Spindle mounting nut
9 RHS-087 |SCREW—6/32 x " self tapping screw to
mount reset lever, terminal board and
forked lever washer bearings
80 WASHER Flat ateel washer for mount-
ing reset lever, 7 feeler lever and forked
lever, 14” I1.D. x 3%* O.D.
81 RML-058 (LEVER—Index reset lever
82 RMS-253 [SPRING—Reset lever spring
83 RMS-254 [SPRING—12-inch fecler lever spring
86 *UJIB-001 TERMINAL STRIP—3 lug termina]
atrip X
87 RMS.255 (SPRING—Step lever return apring
88 RML-059 |[LEVER--Switch opcrating lever
88-A | RMC-042 (WASHER—*C’" washer for mounating
’ switch operating lever
89 RMB.026 |RUBBER—Tip of 7-inch feeler lever
90 RML-060 |LEVER- 7-inch fecler lever
91 RSW-089 [SWITCH—ON-OFF awitch
92 RII-063 INSULATOR—Fiber atrip holds ON-OFP
. switch in place
93 RI1-064 INSULATOR-- Fiber diak holds ON-OFF
switch in place
194 NUT-—(#720 Tinnerman speed nut) .for
mounting switch cover
95 RML-061 [LEVER —Step lever, determines pickup
arm indexing
f95A WASHER—Fiber washer goes under step
lever, 44”7 1.D. x }4” O.D.
96 RMS.263 |RING—Retaining ring for step lever
197 RMS-269 {WASHER --Spring washer between trip
finger and step lever
98, RMS-256 [SPRING—Shut-off lever or 7-inch feeler
9 lever spring
to2 RML-062 [LEVER—Automatic shut-off lever gas-
sembly
103 |*RML-036 |BEARING—Rectangular washer holds
automatic shut-off lever
1104 SCREW-—4-40 hex-head seif tapping
screw, for forked lever bearing
105 RML-063 [LEVER—Trip finger lever
106 RHN-023 |NUT-—PAL nut holds trip finger lever to.
pickup arm shaft
107 RMS8-264 |SPRING—Conical lift pin spring
108, [*RHC-033 |WASHER—C” washer for 13-inch feeler|
109 lever, pickup arm lift pin and trip link
110 RML.-064 [LEVER-—Trip link lever on forked lever|
111 RHR-014 RIVET—Trip link mounting rivet
112 RML-065 [WIRE—Automatic shut-off lever control|
link wire .
113 RMX-18¢ |BRACKET—Shut-off bracket
114 . SCREW-—6 x 5/16” self tapping screw for
mounting shut-off bracket
115 RMS-257 |SPRING—Shut-off spring couples shut-
off bracket to control wire
117 RMX-190 |LINK—Ejector link operates spindle
mechanism
118 WASHER— Lockwasher, holds picku
arm hinge to spindle 14” I1.D. x 34” O.D.
+119 BRACE—Angle iron brace strengthens
main frames %" x % * x 8" long
120 RAP-027 |FORKED LEVER—(Slide and cam as-
scmbly) large forked sliding plate, less|
trip link
121 RAP-028 |SLIDE BEARING—Rectangular washer
with extension to hold detent spring,
supports forked lever
122 RMS-258 |SPRING—Forked lever detent spring
123 RHN-024 |NUT—Knob shaft bearing mounting nut
124 RHW-031 |[WASHER—Spring washer goes under
speed knob control shaft
125 RMX-191 [SHAFT-—33-78-45 knob shaft
126 *RHG-027 |GROMMET—Rubber grommet for speed
control rod .
127 RMS-259 SPRING—Compression spring between
contro) shafts
128 RMU-077 FT—OFF-ON-RE]J. knob shaft
1129 SCREW—6/32" x 4" screw holda forked
lever detent spring “'bearing”’
1130 NUT—(+720 Tinnerman speed nut) for|
mounting shut-off lever bearings
132 RMS-260 |SPRING—Record balance arm holddown
spring
133 RMS-261 SPﬁING—TriD tever friction spring on
main gear
134 RAP-029 |BEARING---Rectangulsr washer supports
forked lever
135 RMS-262 SPlRING- --Escape lever spring on forked.
ever
136 *RJP-003 PLUG—AC plug for motor
137 *RMA-008 |ARM-—Motor idler wheel arm
i 137-A | RHC-009 |HAIRPIN CLIP For idler arm
I 138 |[*RMW-061 |PULLEY —Low speed pulley, 33 1/3 rpm
I 139 *RMW.-062 |PULLEY-—Medium speed puliey, 45 rpm
1 140 *RMW.063 [ PULLEY-—Righ speed pulley, 78 rpm
| 141 *RMA 009 [ARM-—Speed pulley mounting arm
| 142 *RMS-205 |SPRING--Idier wheel tension spring*
143 *RMS-211 |SPRING—Puiley arm tension spring
144 *RMA-010 [ARM—Motor speed control arm
145 *RHC-009 |HAIRPIN CLIP--For idler wheel
! 146 WASHER—Fiber washer for (4" 1.D. x
14" 0.D.) idler wheel
1147 WASHER—Felt washer for (}4* I.D. x
14”7 0.D., 1/16") thick speed pulleya
148 *RHG-026 |GROMMET —Motor mounting grommet
149 *RHG-027 |GROMMET —S8peed control arm grommet
150 *RMS-218 |RING—Retaining ring for speed pulley
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INTRODUCTION

This de luxe record changer is designed to auto-
matically play 78, 45, or 33-1/3 r. p. m. records of 7",
10”7, or 127 size. The changer will play twelve 77,
twelve 107, or ten 127 records at one loading. It
operates from a 105-125 volt, 60-cycle a-c supply. If
operation is desired on a 50-cycle supply, the 50-60
cycle motor, Part No. 35-1462, must be used, with
the springs supplied in the conversion kit, Part No.
10-7848.

The time interval between the last note of one
record and the first note of the next onc is shortcned
by the use of a velocity trip. The possibility of
damaging the changer by holding the tone arm during
a change cycle is prevented by spring-loading all
actuating levers.

The controls are conveniently grouped near the
front of the changer. All knobs are concentrically
mounted in the front right-hand corner. The tone-
arm head is immediately behind the control knobs,
and the rccord shelf is in the front left-hand corner.

The tone arm sct-down indexing is simplified by
eliminating feelers and establishing the set-down by
nitans of the record-shelf position. The nodding
spindle, rather than a complicated system of levers
and blades, accomplishes the record dropping. Most
of the working parts are mounted on a bridge sub-
assembly, a feature which makes the parts casily ac-

cessible for servicing.

DESCRIPTION OF
OPERATIONAL CYCLE

At the completion of a record, the changer trips,
and allows the dog latch to engage the spur of the

turntable hub gear. This rotates the cam gear, al-

lowing the teeth of the cam gear and hub gear to

engage. As the cam rolates, it forces the lifter lever
down, raising the tone arm from the record. As the

“The tone arm is now controlled by the actuator and

srm by the established position of the return lever
uccomplishes the set-down indexing. The tone arm

- ——-position—Fhe is

MODEL M-22

pne arm reaches maximum hcight, the tonc-arm
ctuator, motivated by the cam gear, contacts the
tip-arm stud and swings the tone arm against the
est post. After the tone arm reaches the resl post,
he push-off lever rotates, nodding the spindle and |
ropping the next record onto the turntable. After
he record has dropped, the return lever contacts the
tud of the trip arm, and starts the Llone arm inward.

eturn levers, in contact with the stud of the trip arm.
"he return lever continues swinging the tone arm
nward until it is stopped by the set-down lever, wliose
»osition is dependent upon the setting of the record
helf. This stoppage of the inward travel of the tone

thus held above the set-down point. The lifter
ver now moves nupward, slowly dropping the tone
srm to the record surface. As the cam gear continues
to rotate, the actuator lever is moved outward and
away from the trip-arm stud. The tone-arm return
lever then moves away from the trip-arm stud, but the
spring portion of the actuator momentarily remains
in contact with the stud, eliminating a sudden relcase
of control of the tone arm, and preventing the needle
from jumping into the modulated grooves. The trip-{

EAR QF SWIVEL POST

TONE ARM SHAFT
SPRING $6-8773

LIFTER LEVER

TPO-1831

Figure 1. Tone-Arm Height and Lift Adjustments
and Vertical Timing Adjustment

plate supporting finger now cngages the dog latch,
and the index lever locks the cam gear in a neutral
ay the record.

‘As the tone-arm advances toward the spindle, the
friction-clutch trip finger engages the end of the trip
plate. Through the applicd pressure of the friction
finger (approximately 2 grams) against the trip plate,
the trip-plate finger supporting the dog latch begins
to move, lessening the engagement of the trip-plate
finger and dog latch, preparatory tu releasing the
lateh. This engagement is slowly lessened while the
needle is in the playing grooves, giving the reset cam
an opportunity tonce each revolution of the turn-




table) to reset the trip plate into full engagement and
slip the friction finger in the friction clutch. As the
needle rides in the lead-out or eccentric groove of the
record, the velocity of the friclion finger is increased.
The speed of the disengagement of the trip-plate sup-
porting finger and the dog latch is also incrcased
sufficiently to allow complete disengagement of the
dog latch before it has heen restored by the reset cam.

ADJUSTMENTS

SPINDLE ADJUSTMENT

The spindle should be checked for perpendicularity
(use square on Lurntable surface) when the changer
is out of cycle. To adjust, hend the ear on the push-
ofl-lever assembly: bending the lever toward the
spindle spring throws the top of the spindle away
from the record shelf. This is shown in figures 3

and 6.

e SET-DOWN CAM

e 12" EAR OF

CLAMP SCREW

SET-DOWN CAM

TPO-1839

Figure 2. Record-Shelf Adjustment and 107, 127,

and Fine Set-down

RETURN LEVER
76-5893

SPRING 56-8133

TOP OF SPINDLE OF PUSH~-OFF
wWiLL MOVE AWAY LEVER ASSEMBLY

NEEDLE PRESSURE
SPRING 56-8t24

TRIP ARM CLAMP  \
SCREW

FROM RECORD SHELF

7 Set-down

II Figure 3. Adjustment of Trip Arm for TPO-1845




i
FRICTION TRIP ADJUSTABLE
FINGER

56-8112

EAR OF TRIP PL

REJECT LEVER
56-8079

ENGAGEMENT OF
DOG LATCH AND
TRIP PLATE FINGER

ENGAGEMENT OF
RESET CAM AND
EAR OF RESET ARM

Figure 4.

RECORD SHELF
CAUTION: This adjustment must be made im-

mediately after a change cycle is completed.

With the changer set for manual operation, place
a record-shelf gauge, Part No. 45-6647, on the record
shelf. The edge of the gauge should fit snugly against
the edge of the raised portion of the shelf, without
flexing the spindle.

If the gauge does not fit properly, loosen the two
saddle mounting screws holding the record shelf to
the base plate (figure 2), and adjust the position of
the record shelf. Then tighten the screws.

TONE-ARM HEIGHT AND LIFT

With the changer out of cycle, and the tone arm
over the hasc plate, the needle point should be 1/8”
=+ 1/16” above the base plate. To adjust the clear
ance, bend the protruding car of the swivel post, at
the rear of the tone-arm heel. See figure 1. Bending
the ear upward decreases the clearance, downward
increases the clearance. Raise the tone arm to its
maximum height, and place it against the rest post.
There should be approximately 3/32” clearance
between the lower edge of the tone arm and the top
of the rest-post hook. Bend the ear of the swivel to
obtain the most satisfactory adjustment of both the
rest-post clearance and the base-plate clearance,

VERTICAL TIMING

Adjust the vertical timing by bending the end of
the lifter lever (shown in figure 1), which attaches
to the pull-cord, so that there is 1/32” to 1/16” slack
in the pull-cord for all tone-arm positions hetween the
tone-arm rest post and the spindle when the changer
is out of cycle. Check by cycling the changer and
noting if the lifter lever and pull-cord will raisc the
tone arm to its maximum height

Trip Adjustment

TPO-184]

SET-DOWN

Set the record shelf to the 12 position, Set the
eccentric stud to its center position toward the corner
of the base plate. This stud is accessible through a
hole in the bhase plate near the tone-arm stanchion
(see figure 5). Place a 7" record on the turntable,
set the record shelf to the 7" position, and cycle the
changer by hand until the tone arm is just above the
record. Loosen the hex-head clamp screw on the
trip arm (see figure 3), and swing the tone arm until
the needle is 1/8” in from the edge of the record.
Tighten the clamp screw, and check the adjustment
by putting the changer through another cycle. If
the set-down point is slightly incorrect, it may be cor-
rected by means of the eccentric stud mentioned
above. Recheck the needle set-down. The trip arm
should be positioned vertically so.-that the friction
finger is midway between the base plate and the lifter
lever. Remove the 7" record. Set the record shelf
to the 10” position, and place a 10” record on the
turntable. Rotate the turntable until the needle is
just above the record. If the needle is not 1/8” in
from the edge of the record, an adjustment may be
made by bending the car of the sct-down cam which
is in contact with the eccentric.stud. See figure 2.
Bending the ear outward moves the set-down point
away from the spindle; bending the ear in toward
the shelf shaft moves the set-down point toward the

amin Ala Raoohank ¢ha mandla ant dacrn ol P 44
spifitasl. NETIIEIK ull Lliiaud 5CL-GOWH. Uunng al2

record, with the shelf set to the 12" position, repeat
the adjustment, bending the corresponding ear of the
set-down cam (figure 2).

The eccentric stud mentioned above (shown in
figures 2 and 5) provides a fine adjustment of the
set-down position. This adjustment varies the set.
down position of ALL size records over a total range
of 3/16”. Do not use this adjustment unless it is
desired to change all three set-down positions by an
equal amount.
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ON-OFF SWITCH

GRE ASF 42 - 1887 oiL

GREASE

SET-DOWN
ECCENTRIC
STUD

FRICTION CLUTCH
ADJUSTMENT SCREW

DETENT SPRING

~REJECT LEVER
%6-8079

~GREASE

N~ PICKUP SWITCH
42-1873

TPO-1838

Figure 5. Top View, Showing Lubrication Points

TRIP

.CAUTION: Do not adjust the friction clutch until
the trip-plate engagement is properly set, as explained
below.

The proper trip action is greatly dependent upon
the proper engagement of the dog latch and the finger
of the trip plate supporting it. The correct engage-
ment is 5/64” (or approximately one-half the width
of the supporting finger of the trip plate) when the
ear of the reset arm is contacting the peak point of
the reset cam. This is shown in figure 4. The ex-
tent of this engagement is adjustable by bending the
ear of the trip plate, shown in’figure 6. Bending the
ear inward decreases the amount of engagement, and
bending the ear outward increases the amount of
engagement. This adjustable ear is accessible through
the large hole in the bridge, and should he hent by

using longmose pliers.

NOTE: Too much engagement will prevent trip-
ping, while too little engagement will cause pre-

trouble, the friction clutch can be adjusted, although
this should not normally be. necessary. This is a
screw adjustment and is accessible, when the tome
arm is on the rest post, through a hole in the base
plate near the tone-arm stanchion (see figure 5)

Turn the screw counterclockwise until the clutch is
just snug (do net tighten), then loosen one turn.
Check the adjustment by playing several records. If
the changer pre-trips, loosen the screw (turn clock-
wise) a bit more. This trip arm and chatch assembly
is shown in figure 16.

LUBRICATION

LUBRICANTS

tripping. If the changer iz Run 2, and if it still doee
not trip after the trip is properly adjusted, remove
the tone-arm-shaft spring.

After the trip-latch engagement is set, check the
changer for proper trip action. If the trip action is
faulty, i.e., if the changer pre-trips or does not trip
at all, recheck the trip-latch adjustment. If the
changer still does not operate properly, check for
tight tone-arm lead dress or excessive friction in the
tone-arm-shaft bearing. If this does not clear the

Oil; SAE 20 -
Grease: Motor cup grease. 4
Contact lubricant: Dow Corning “DC-4.”

PARTS NOT TO BE LUBRICATED

Motor drive shaft.

Motor pulley.

Drive belt.

Idler tire.

Dog latch {on cam gear).




GRE ASE GREASE oL

ADJUSTABLE EAR
OF PUSH-OF F
LEVER ASSEMBILY

ADJUSTABLE EAR
OF TRIP PLATE

TPO-1836

Figure 6. Bottom View, Showing Lubrication
Points
Lifting lever (where dog rides). Friction washer.
Trip-plate assembly. Spindle latch (may be lubricated with powdered
Friction finger. graphite or talcum powder).

GREASE

GREASE

./
GREASF. -

MOTOR SPLED =
SHIFT PLATE
56-8083

/
GREASE  OIL

|
i
|
i
|

TPO-1837 i
Figure 7. Bottom View, Bridge Removed, ' v i
Showing Lubrication Points '
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SPACER WASHER

INDEX LEVER SPRING
56-8094

CAM GEAR INDEX
LEVER 76-589%

SET~-DOWN LEVER
SPRING 56-8093

Lzt
COMPRESSION’@
SPRING
56-8087

‘WA SHER

/ 76~5893

o

RETURN LEVER

RETURN LEVER SPRING
56~ 8092

SPACER

TONE ARM ACTUATOR
ASSEMBLY 76-6502

WASHER

O~

“E¥ WASHER
1W6E0977FE7

SET-DOWN LEVER "E"WASHER ACTUATOR SPRING
76-5894 1WB0980FES 56-8095
TPO-1833A
Figure 8. Actuator Assembly

PARTS TO BE GREASED
Actuators
1. Lifting lever, where lever contacts cam gear.
2. Tone-arm-actuator lever where it contacts
stud of friction-clutch assembly.

Base Plate

1. Switch lever where it slides on base plate,
and slot where ear rides.

2. Motor-speed-shift plate, where it rides in
guide slots, and slot that rides on cam-gear spindle;
control links where they ride on base plate.

Bridge Assembly
Push-off lever where end slides on bridge,
where stud rides in slot of bridge, and at pivot pin.
Cam Gear
All cam surfaces and gear teeth except dog
latch.
Friction-Clutch Assembly
Stud of friction-clutch assembly where return
lever and tone-arm actuator ride.
Motor
NOTE: When lubricating the motor, use grease or

oil very sparingly. Excessive lubrication will canse
erratic operation.

1. Cam surfaces of idler-wheel lifter.

2. Detent surfaces.

3. Guide slots of shifter plate.

4. Extension of idler shaft in contact with
lower shifter plate.

5. Retaining ear of speed-shift lever.

Record Shelf
1. Record-shelf-shaft bearing.
2. Detents for record shelf.
3. Hold-down pin and detents.
4. Hold-down shaft.
5. Set-down cam, where eccentric stud rides.

PARTS TO BE OILED

1. Cam-gear spindle.
2. Control-knob shafts.
3. Index-lever roller.
4. Motor.

a. Idler-assembly pivot shaft.

b. Idler-wheel shaft.

c. Slider bar, four points.

d. Two shift roller pins.

e. Pulley shaft (wipe dry and apply only

one drop).

f. Under pivot bushing of shifter plate.

5. Reject-lever pivot.

6. Tone-arm shaft where it rotates in bridge.
7. Tone-arm-pivot pin where it goes through
~holes in base plate.

8. Trip-plate-assembly pivot in bushing only.

9. Turntable bearings, top and bottom.

10. Actuator spindle.

11. Bearing surfaces between actuator lever,
washer, set-down lever, index lever, washer, and
return lever (grease end of return lever where it con-
tacts stud of friction-clutch assembly).




BRIDGE MOUNTING
SCREW AND LOCK WASHER
6-32X 3/8

NEOPRENE WASHER WASHER

54-8140 \

\D CABLE CLAMP ¢ ‘ : :
BEARING covcn\m
56-8129 Py

BALL BEARING
Swa2017

BRASS BEARING RETAINER
56-8128

BRIDGE MOUNTING
SCREW AND LOCK WASHER

6-32X3/8% WASHER
CABLE CLAMP

SPRING WASHER\@

SPINDLE SPRING
56-8131

RETAINING RING
1WA 231FET

BEARING
TRIP WASH
RESET CAM VASHER,

54 -8139

SPINDLE LEVER:
56-8130

PUSH-OFF LEVER ASSEMBLY
76~ 5908
© PE"WASHER
PUSH-OFF AND SPINDLE
LEVER RETAINING
1WE0980FES
DOG LATCH
56- 8138

CAM GEAR SPINDLE MOUNTING -
SCREW AND LOCK WASHER
632X 1/4

Figure 9.

CAUTION: When lubricating the motor, remove
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MODEL M-22

TRIP PLATE SPRING

TRIP PLATE ASSEMBLY
.76 - 5906

TRIP PLATE
RETAINER BRIDGE MOUNTING
SCREW AND LOCK WASHER

6-32X1/4

e / “E"WASHER

| ‘3———-—-—TONE ARM RETAINER
1WEO09B0FED

BRIDGE ASSEMBLY

LIFTER LEVER
56-8132

LIFTER LEVER SPRING
56-8133

CAM GEAR ASSEMBLY
76 -5905

“E" WASHER

€% CcAM GEAR RETAINER

IWB0980FES

TPO-1844

Bridge Assembly

the rubber belt and idler wheel. When lubrication
is completed, be sure the motor shaft and pulley are
free from oil and grease. Failure to observe this pre-
caution may result in slippage.

CONTACT LUBRICATION

Apply Dow Corning “DC-4” to the contacts of the
cartridge contact plate, and to the dimple of the
cartridge retaining spring.

UNEVEN TURNTABLE
SPEED (WOWS)

Uneven turntable speed may be caused by any of
the following conditions:

1. Dirt under and around the idler-wheel assembly.
. Idler-wheel spring loose or missing.
Flat spot on idler-wheel tire or turntable.
Loose, worn, or distorted puiley beit.

Sl Wk

0il or grease on idler-wheel tiAe, pulley, pulley
helt, or drive shaft.
Speed-control knob not in proper position.

| REPLACEMENT OF
| PARTS AND ASSEMBLIES

KNOB ASSEMBLY

..—/"‘ 76-5900
“E’ WASHER

€9 i1WB09BOFES
SPRING WASHER ——X )

SPEED CONTROL
KNOB 54-4767

ON-OFF KNOB
54-4786

ON-OFF SWITCH _
LEVER 56-8090

O\SWITCH LEVER
RETAINING RING
IW42253FE?

REJECT SHAFT
RE TAINING RING —
IWA42295FE7

SPEED CHANGE SHAFT
AND BAR ASSEMBLY
76-~5899
SHAFT AND CRANK
ASSEMBLY 76-5900

The following procedures are recommended for the
correct removal of parts and assemblics. The parts
should he replaced by reversing the order of removal.

TPO-1834

Figure 10. Control Assembly



RCD. CH. PAGE 22-8 PHILCO

MODEL M-22

6X 58
IW21561FA3

HAIRPIN FASTENER

54-7939

Adjustments should he made according to the direc-
tions given in the ADJUSTMENTS section of the

manual.

1. Crystal Cartridge

. Grasp crystal cartridge with fingernails. Wilh
the other hand, hold tone arm and apply slight pres-
sure on switch lever. Pull cartridge down and to the
outside. Replace cartridge by holding. contacts
towax;]d spindle, and pushing upward until firmly
seated.

2. Needle

Remove crystal cartridge (scc paragraph 1).
Lift needle out gently with prying motion, using
fingernail or knife peint. When replacing needle.
align key of needle shaft with keyway in chuck of
cartridge, then push needle into cartridge.

3. Turntable

Remove spring retainer and washer from top of
spindle bushing. Lift turntable off. .
NOTE: When replacing turntable, position speed-
control knob midway between LP and 45 or 45 and
SP. This holds the idler wheel in a retracted posi-
tion. Then replace turntable. This method will pre-
vent damage to the idler-wheel tire,

4. Spindle
Disengage spindle spring. Remove spindle. Do
not lose spring washer under spindle lever.

5. Bridge (See figure 9)

a. Remove sct-down-lever spring.

b. Remove lifter-lever spring,

¢. Remove the three hex-head drive screws and
the two plastic cable retainers.

d. Remove “E” washer from tone-arm spindle.

e. Remove hex-head drive screw from cam-
gear spindle. This screw is locatcd on the top.

f. Remove pull-cord and disconnect tone-arm

wires.

Figure 11, Motor Assembly-—Part No. 35-1451 TPO-204

g. Carefully lift off bridge, cam gear, spindle
bushing, trip-plate assembly, lifter lever, spindle
lever, and push-off lever.

6. Cam Gear
a. Remave bridge (see paragraph 5).
b. Remove “E” washer from cam-gear spindle.
¢. Lift oft cam gear.

7. Push-off-Lever Assembly and Spindle Lever
a. Remove cam gear (see paragraph 6).
b. Remove “E” washer from push-off fulerum
stud.
c. Rotate push-off lever so that stud is in large
hole, and 1ift off both push-off lever and spindle lever..

8. Trip-Plate Assembly

a. Remove cam gear (see paragraph 6).
b. Remove clip from trip stud, and lift as-
sembly from bushing.

9. Trip Reset Cam, Neoprene Washer, and Ball
Bearing

a. Remove cam gear (see paragraph 6).

h. Remove spring retaining ring.

c. The trip reset cam, neoprene washer, ball
cover, balls, and race may be removed in that order.

10. Trip-Arm Assembly

a. Remove “E” washer from end of tone-arm
b. Disengage pull-cord.
c. Loosen trip-arm-clamp screw.
d. Raise tone arm sufficiently to clear trip arm.
e. Remove irip-arm assembly.

Figure 16 shows trip-arm assembly.

11. Tone Arm

a. Place control in MAN, position.
b. Unsolder the four tone-arm leads.
c. Remove pull-cord from lifter lever.



|
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d. Remove “E” washer from end of tonc-arm
stud.
e. Loosen trip-arm-clamp screw.
f. Remove tone-arm-shaft spring, if present.
g. Lift out tone arm.
Figure 15 shows tone-arm assembly,

54+ 4500

SHOCA MOUNT "\z

SO MGUNT
5S4 A5l

j

TP9-456

Motor Assembly—Part No. 35-1452

Figure 12.

12. Motor Assembly

a. Remove turntable {see paragraph 3).

b. Unsolder motor lead from switch on base
plate, and free other lead from tape and spaghetti.

c. Remove the three hex-head drive screws,
washrrs, andaspacers from motor [rame.

d. Slide jaws of spred-shift lever free of rub-
ber grommet and ear of motor-specd-shift plate.

e. Lify motor out,

Figures 11, 12, and 13 show motor assembly.

13. Control Shafts and Links

a. Pull off MAN.—AUT.—RE]. button.

b. Lift off speed-control knob.

¢. Remove “E” washer and spring washer.

d. Lift off ON-OFF knob.

e. Remove retaining ring from reject shaft.

{. From underside, pull out speed-change shaft
and bar assembly and MAN.—AUT.—RE]. shaft and
erank assembly.

g. Disengage eachh of the above from its re-
spective links.

.

MODEL M~22

h. Remove speed-change link.

i. Remove heavy spring ring from control
bushing,.

j- Remove ON-OFF switch lever by lifting over
bushing, pulling toward corner of base plate, and
lifting car out of slot.

" Figure 10 shows control assembly.

14" Record Shelf
a. Remove “E” washer from hottom of record-
shelf shaft. _ |

b. Remove cupped washer.

¢. Loosen set-down:clamp screw.

d. Remove set-down cam, record-shelf spring,
and spacer (if used; Run 4 on). When reassembling,
add spacer and new spring.

e. Lift record shelf from saddle.

Figure 14 shows record-shelf assembly,

15. Actuator Levers

a. Remove bridge (see paragraph 5).

b. Remove spring from tone-arm return lcver.

c. Remove “E” washer, washer, and compres-
sion spring from actuator stud. ,

d. Remove “E” washer and washer from
return-lever support stud.

e. Remove tone-arm-actuator lever.

f. Remove spacer washer.

g Remove set-down lever.

h. Remove cam-gear index lever.

i. Remove motor-speed-shift plate by pulling
speed-shift lever toward center of changer, freeing
grommet from jaws of lever, and returning lever to
an outward position. Lift and tirn free end of speed-
shift plate toward tone arm; this will frec ear in large
slot. With free end, carefully twist plate down be-
tween return-lever support stud and spring-anchor
stud. FEar in small slot will come free.

j- Remove large washer.

k. From top of base plate, remove reject and
detent springs, “E” washer, and spring washer. Free
reject lever of stud, and remove reject link from lever,

1. Remove tone-arm-return lever.

Figure 8 shows actuator assembly.

NOTE: When replacing the index-lever spring, the
tonc-arm-actuator spring, and the return.lever spring,
re-cement the ends to the spring mounting stud, using
glyptol, as in production. This will prevent the
springs from coming loosc due to shock.

Figure 13.

TPO-1832
Motor Assembly—Part No. 35-1455
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MODEL M~-22
HOLD-DOWN
ASSEMBLY
RECORD HOLD-DOWN 76-5897
PIN 56-8300
HOL D ~DOWN FULCRUM-—
i : ARM 56-830!

RECORD SHELF AND_
SHAFT ASSEMBLY™
76~-59i4

HOLD-DOWN SPRING
56-8164
HOLD=~DOWN SHAF T
L 56-8299

MOUNTING WASHER

PUSH~OF F
SADDLE ™
56 -8078

MOUNTING WASHER
MOUNTING SCREW

MOUNTING SCREW. of AND LOCK WASHER
AND LLOCK V}'ﬁSHER g_\ 8-32X I/4
8-32xi RECORD SHELF SPRING
SPACER 56-8088
568833 \ WASHER )
SET-DOWN CAM SET~DOWN CAM CLAMP
SCREW 10-32X 7/8
CLAMP SCREW NUT
86-7042 SET-DOWN CAM
56-8149 .
TPO-1835

Figure 14. Record-Shelf Assembly

CARTRIDGE RETAINING
SPRING
56-6796

FRONT RETAINER

PLATE 56-6795\'v

MOUNTING
SCREW CONTACT PLATE

76- 4547 SHOCK MOUNT
54-4729
CARTRIDGE

76- 4349

) NEﬁDLE
45-9588 MOUNTINC
REAR RETAINER SCREW

PLATE 56-8415
SHAFT AND / SHOULDER SCREW
SWIVEL PIN 56-7408-1

’ NEEDLE PRESSURE
56-701 SPRING 56-8124

i SHAFT AND SWIVEL ASSEMBLY
76-59I1

TONE ARM SHELL
35-2707

‘@ ___ (GROUND LUG

SHAFT AND SWIVEL
MTG. BRACKET
58-8123

VERTICAL TIMING

PULL-CORD
76- 2982-4

SWIVEL MOUNTING

FRICTION WASHER
o——-/‘ 54-8103
S~ ____TONE ARM SHAFT SPRING

56-8773
TPO-1840

Figure 15. Tone-Arm Assembly




FRICTION TRIP ADJUSTMENT

CLAMP SCREWJ
NUT 56-7042

CLAMP SCREW
| locazar

WASHER

TRIP ARM ASSEMBLY
76 -5910

FRICTION CLUTCH
WASHER 54-8142

SPRING 56-8I1 \E

FRICTION SCREW
LOCK SPRING
56- 8108
B .

PLUNGER
E//SG.GE'O
Vi g,

WA SHER
$6-8113

(———— € WASHER

FRICTION TRIP ADJUSTMENT
SCREW 56-8109

"LEAD WASHER (a) -
BWS52297

56-8112

T __FRICTION TRIP FINGER

PRODUCTION CHANGES

RUN 2
Tone-arm-shaft spring, Part No. 56-8773, was added,

to stabilize tone-arm skip.
RUN 3

Tone-arm-shaft spring was removed, to eliminate
mistracking. The inside of the tone:arm head was
given an aquadage coating, to eliminate hum pick-up.

RUN 4

An extrusion was added to the tone-arm-shaft

-

TPO-1842

Figure 16. Trip-Arm Assembly

Learing of the tone-arm stanchion. Tonc-arm-shaft
spring, Part No. 56-8773, was added, to stabilize
horizontal friction.
RUN 5

Record-shelf spacer, Part No. 56-8833, was added.
to prevent jamming of shelf due to mishandling.

RUN 527

Changers butlt prior to Run 5, and converted to
include all revisions up to and including Run 5, are

identified as Run 57.

REPLACEMENT PARTS LIST

Description Service Neoprene washer .......... e 54-8140
Part No. Push-off-lever assembly ............... ... 76-5908
Actuator Assembly (figure 8) . Retaining ring, reset cam and
Cam-gear index lever ................... 76-5895 bearing ......................... 1W42311FE7
Spring, index lever ........... ... ... .. 56-8094 Spindle lever ................ .o 56-8130
Compression spring ..................... 56-8087 Spring, spindle ............ ... ... 56-8131
Returp lever ..o, 76-5893 Trip-plate assembly ..................... 76-5906
Spring, return lever .................., 56-8092 Tripreset cam .........oevivenreennnsnn. 54.8139
Set-down lever ......................... 76-5894
Il Spring, set-down lever .................56-8093 Changer base plate, tone-arm rest, and
| Tone-arm-actuator assembly ............. 16-6502 tone-arm stanchion..................... 76-5892
Spring, actuator ...................... 56-8005 Bumper, tone-arm rest, rubber ... .. ... .. 548136
| §witc_h, MOLOr POWEL .. ..vveennnnnnnnnn 42-1867
Bridge Assembiy - Switch, pickup ............00oi il 42-1873
Ball bearing, 1/8” dia. (3} ..............5W2017 Changer M i
Bearing cover ................. ... .. 56-8129 S]efve ruobl;):: l‘;g)l“lardware 54.7798
Bearing retainer, brass ................., 56-8128 Spring. heavy. ton (3) T w s 0
Boari he - pring, heavy, top (3) .............. +.56-7059FA9
earing washer (2) ..................... 56-8127 Shri liok -
Cam-gear bly .oocveie opring, light, bottom (3) .......... 56-7059-1FCP
gear assembly ....76-5905 Speed nut (3) W.2554FCP
Doglatch ......oovvvvuniiin ... 56-8138 Peedi mul (3} «ovrrrrninniinennes )
Pin, dog-latch mounting ..............56-8139 €ontrol Assembly '
Lifter lever .........coviviviininnnunn.. 56-8132 Knob assembly, MAN.—AUT.—RE]. ..... 76-5901
Spring, lifter lever ................. ... 56-8133 Knob, ON-OFF ..... ... .. e 54-4786
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MODEL M-22
Knob, speed control .................... 54-4767 Rejectlever........................ccu.t. 56-8079
Lever, ON-OFF switch .................. 56-8090 Spring, detent ...........c...viihan .. 56-8081
Link, reject ........ooovvvni.... feeeeen 56-8084 Spring, reject .. oo 56-8080
Link, speed change ..................... 56-8091  §nindlie ... 76-5909
Retaining ring, reject shaft ......... 1W42205FE7 PG roverrr s arenr s an s s &5
Retaining ring, switch lever ........ 1W42253FE7 Tone-arm assembly (complete) ... PRI 352710
Shaft-and-bar assembly, speed change . . ... 76-5899 Bracket, mounting for shaft and swivel ...56-8123
Shaft-and-crank assembly, reject ......... 76-5900 Cartridge (includes needle) ............. 76-4649
Contact plate ..... ..o iiiiiiin. 76-4647
Motor, 117 volts, 60 cycles . ............... 35-1451 Needle o ovnnn e . 45-9588
Drive belt .............................. 54'7939 Needle, Sappl]ire tips ................... 45.9589
Grommet, rubber, speed-selector lever ....27-4707 Pin, shaft and swivel .................... 56-7011
Idler wheel ..............ciiiiiiiinnen. 76-5267 Pull-cord, vertical timing ........ S 716-2982-4
Plate, motor speed shift ................. 56-8083  Retainer plate, front .................... 56-6795
Pulley assembly ........................ 45-6499 Retainer plate, rear ..........cooeueennn. 56-8415|
Screw, motor mounting (3) -------- 1W21561FA3  Screw, shoulder, bracket mounting (3) ..56-7408-1
Shock mount {_3) R R 54'4?01 Shaft-and-swivel assembly ............... 76-5911
Spafiefs .mountmg [ N 56-4926-1FA3 Shock-mount, hracket mounting (3) ......54-4729
Spring, idler retractor ................... 56-8252 Spring, cartridge retaining ............... 56-6796
“Motor, 117 volts, 60 cyeles .............. 351452  Spring, needle pressure ...l .56-8124
Tdler wheel ..........cccoiiiiiain.... 45-6559  Spring, tone-arm shaft ... ... ...l 56-8773
Pulley assembly ............... R 45-6558 %}ntﬁafmhshpll e gi-g’lig’;
*Motor, 117 volts, 60 cycles .............. 35-1455 ashet, horizontal friction (plastic) ..... i ‘
Idler wheel ............... e 45-6614 Trip-arm assembly ....................... 76-5910}
Pulley assembly ................ ... ..., 45-6615 Finger, friction trip .............. e 56-8112
Shock mount (3) ....................... 54-4826 Nut, clamp screw ....... ... ... ..., 56-70424
Motor, 117 volts, 50-60 cycles ...... e 35-1462 Plunger .......coiviiiinniiniiniianinnes 56-8110f
Conversion kit, for 50-cycle operation . ..40-7848 Secrew, friction-trip adjustment ........... 56-8109}
Record-Shelf A bi Spring, friction serew lock ............... 56-8108
ecord-shell Assembly Spring, friction-trip adjustment .......... 56-8111]
Hold-down assembly .................... 76-5897 :
Hold-down ful 56.8301 Washer ..o.viiiiiiiiiiiiieiiniineraen. 56-8113}
0 CrQOoWn TUICIUML ATI -« v vovveevenaeees ) Washer, friction clutch (plastic) (2) .....54-8142]
Hold-down P ... 56'8300 Washer lead (4) ..... 8W52297
Hold-down shaft . ....................... 56-8299 ? TerrtrnreREaearrrenee l
Hold-down spring ....................... 568164 Turntable .............. .. il 35-2711
Push-off saddle .. ....................... 56-8078 Retainer, turntable .............c....... 56-8097|!
Record-shelf and shaft assembly .......... 76-5914 Washer, turntable ...................... 56-8096
Set-downeam ........... ... ... ..., 56-8149 . Thi p k. Ord Pt N a
3 ~ tor not carried in stoc rder moto rt i
SpI:(]::; cam locking ... 22 ;ggﬁ ?\? 141551 m?io:notgr l;art Nlt: ELS -1455 is r;plac}evd by l;nolzr Pa:t
llllllllllllllllllll @ & 8 8 a a4 e oaoat - o . - er r 54-4 01
Spring, record shelf ..................... 56-8088 351451, order three shock mounts, Part Ne. 5443 i
Washer, cupped ........................ 56-8089 ‘
r ---------------- | WHITE -
t STD PLAY ! RED =
i T :lf :
i | GREEN 45 RPM | ST
' o—= T ——0 LAY PHONO INPUT
' Ot | BLACK | PLUG
! 2 PRONG ——
| i < F o e =
| 1 - ————— -
' TONE-ARM ASSEMBLY | { LL
kA L TONE ARM OUTPUT 1
SELECTOR SWITCH =
42-1873
—0 O
ON-OFF
SWITGH PHONO
. MOTOR
PHONO O | POWER
MOTOR
TPO-2313

Fbigure 17. Wiring Diagram of Model M-22
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The RP193-1 record changer ia designed to play and change
aiutomatically twelve of the new RCA type seven inch fine
groove 45 r.p.m. phonograph records.

SPECIFICATIONS
Turntable speed ............c0000rnese enen oo 45 zpam.
Records used ........... ... RCA type seven-inch fine groove
Record capaclty .....vvviiiiicervrennnncarssinss 12 records
Pickup force ............ veresvesacersess. Approx. 5 grams
Stylus tip radius ..... seseseetesusedrnstaavnanate 4001 inch
Powersupply .........000iieeens 105-125 volts, 80 cycle. a.c.
LUBRICATION

A light machine ofl (Singer Sewing Machine Oil) or equivalent,
should be used to oil the becrings of the drive motor and the
following:

Idler Carriage.
Pickup Arm Pivot Bearing.
Top & Bottom Tumntable Shaft Bearings.

Houghton STA-PUT No. 512 or equivalent grease should be
used on the following:

Ball beating on bottom end of tumtable shait.
Cycling cam shaft.

Points of contact on reject slide assembly.
Cam tracks where the following parts contaet.

Elevating rod, pickup arm lever and inclined edge where
pinion geuar rides,

All gear testh.

Surfaces where pinion gear drive keys contact shelf and
blade assemblies.

Houghton STA-PUT No. 320 can be used on the pinion gear
shaft. {(However, if available a graphite grease is highly
recommended.)

(Do not oll or grease record separator shelves.)

It is important that the drive motor spindle and thé rubber tire.

on the idler wheel be kept clean and free from oil ond grease.
dirt, or any foreign material at all times. Corbon tetrachloride
or naphtha is sctisfactory for cleaning those parts.

STA-PUT can be purchased from E. F. Houghton & Compamy,
303 W. Lehigh Avenue, Philadelphia, Pa.

CAUTION

1. Avoid handling the pickup arm when the mechanism 1s in
cycle.

2. Do not use force to release a jam.

3. Do not try to remove the records on the tumtable if the
tumntable is stopped in cycle with separator blades exposed.

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. Push tha “start-reject” knob toward the back of the cab-
inet and let go. The mechanism will automatically play
in sequence one side of each record stacked on the
separator shelves.

3. To reject a record being played. push the "start-reject”” knob
toward the back of the cabinet.

4. At conclusion of playing und as the last record is being
repeated, lift the pickup arm and place on its rest. Tum off
the power to the drive motor by pulling forward on con-
trol knob,

5. Remove the stack of records by lifting them straight up.
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5 SEPARATOR BLADE
ASSEMBLY

6 SEPARATOR SHELF
ASSEMBLY .~

13A PINION GEAR
DRIVE KEYS

Pickup Arm Lever (35)

The function of the pickup arm lever is to
direct the horizontal movement of the pick-
up am during change cycle. This is ac-
 complished as the end of the pickup arm
lever rides in the channel molded in the
cycling cam. Later, as the mechanism is
playing, the pickup arm lever follows the
movement of the pickup arm until the pick-
up arm lever contacts and moves the
segment engagement gear, thus tripping
the mechanism,

Pinion Gear (13)

The function of the pinion gear is to mount
the pinion gear drive keys und transfer
the rotating motion of the turntable, to the
cycling cam during change cycle.

Function of Principal Parts

13 PINION GEAR

Pinion Gear Drive Keys

(13A)

o
The function of the drive keys mounted on
the pinion gear is to actuate the separator
mechanism inside the ‘centerpost as they
raise and lower with the pinion gear.

Segment Engagement Gear
and Lever Assembly (36R)

The segment engagement gear is mounted
on the underside of the cycling cam. During
the playing time the segment engagement
gear is receded. As the mechonism is
tripped the segment gear is extended,

.thereby making a momentary contact with

30 ELEVATING
ROD

35 PICKUP AR
368 CYCLING
CAM

17A DETEN
LEVER

36A SEGMENT ENGAGEMEN
GEAR

the rotating pinion gear. This contact pro-
vides the movement to start the cycling

cam rotating and carry the mechaniam
through change cycle.

Cycling Cam (36)

The function of the cycling cam and its
molded chennels i to direct the movement
of the pickup am and the separator
mechanism during change cycle.

Detent Lever (17A)

The function of the detent laver is to engage
the depression in the side of the cycling
cam, ond stabilize the cycling cam in the
out of cycle position.

PICKUP ARM HEIGHT

‘PICEUP-LANDING- ADJUSTMENT

springs (26) are in the pin grooves.
TRIPPING ADJUSTMENT

Loosen the screw marked (A"} on back of the pickup arm and
adjust so the pickup will clear a stack of twelve records.
Raising the screw in the elongated hole raises the pickup arm,
lowering the screw lowers the pickup arm.

Loosen screw marked (“B”) and slide the mounting bracket
forward to move the landing point away from the centerpost,
and back to move the landing point inward.

NOTE: Befores making the adjustment, make certain the safety (A}

ADJUSTMENTS

LANDING
ADJSTMENT
(e

HEIGHT
ADJUSTMENT

ADJUSTMENT

If mechanism fails to trip when the atylus is approximatelys

19%42” from the side of the centerpost, bend the end of the Note:
segment engagement lever (indicated in drawing at right) out
lfr early tripping and in for late tripping.

SPRINGS MUST BE IN
PtN GROOVES WHEN

ADJUSTMENTS ARE MADE

RP-183

1f spacing between separator blades and sepuiréiivi sheives

END OF SEGMENT ENGAGEMENT GEAR
BEND OUT TO TRIP EARLY
BEND IN TQ TRIP LATE

between .040 to .048” bend blades accordingly.
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Cycle of Operation

FUNCTION

EXPLANATION

Place a stack of
records  over the
centerpost.

1. Records rvest on separator shelves protruding from either

side of the centerpost.

Push control knob to
reject and release.

. The control first actuates the power switch applying power

. Further movement of the control knob causes the reject

to the drive motor. This action starts the tumtable rotating.

lever {39) to move the reject slide (47) suificlently, for
engagement with the end of the segqment engagement gear
and lever assembly (36A), - This movement through the ’1,\
train of levers trips the mechanism. -_,_.

Cycling starts.

. As the reject slide moves the msegment engagement gear

. After the segment engagement gear has snapped out, the

slightly, the segment gear snaps outward due to the action
of trip spring (37).

rotating pinion gear (13) engages the teeth of the segment
gear and gives a slight rotary motion to the cycling cam
(36). This slight rotary motion couses the teeth of the
pinion gear and the teeth of the cycling gear to engage.
thus starting change cycle.

MS1044-R

TEETH OF SEGMENT

PINION GEAR 13 ENGAGEMENT GEAR

i?ickup Taises from
the rest and- moves
out.

TTCYCLING CAM

., As the cycling gear starts rotating the pin on the muting3. As thé cycling cam continues to rotate” the turned

down end of the pickup arm lever (35) follows the
channel moulded in the cycling com and swings the
pickup am out clear of the records,

switch moves off the boss on the gear permitting the switch
to short out the pickup. .

. The elevating rod {30) rides up the incline surface of the
track on the cycling cam, cousing the pickup to raise from
the rest.

CYCLING CAM

ELEVATING
ROD MOVES

UP INCLINE
LIFTING
PICKUP ARM
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Separator blades 1. An instant after the pickup arm has started to raise the
separate the lower rotating pinion gear (13) starts to raise alsc. This is due
record from the to the lower edge of the gear riding up the spiral incline
stack and the lower formed on the edge of the cycling cam.
record dropa to the
turntable. 2, The raising of the pinion gear and key assembly actuaies
the separating mechanism inside the centerpost. This
I action causes the support shelves to recede and the sepa-
rator blades to move out to select the lower record of the
BLADE HOLDING STACK OF stack and to support the remaining records while the bot
RECORDS WHILE RECORD tom record drops to the tumtable.
DROPS

SEPARATOR
¢ O s|sHELF N

ME1044-F

B-45718

PINION GEAR RIDING UP

i
SE INCLINE

2. The end of the pickﬁp am lever riding in the channel in

Pickup moves in for tha cycling gear, moves the pickup amm in for lomding.

landing.

| : 3. The pickup lands on the start of the record as the elevating
1. As the mechanism nears the end of the chamge cycls, the rod rides down the incline on the cycling gear.

t t xtending fr the
end of the segment WJAGemeRt gear « our 4, At this very moment the end of the pickup arm lever moves

top of the rotating cycling gear comes against the mounting
bracket. This contact resets the segment engagement geax into the open portion of the cycling cam track. This gives
preventing continuous cycling. free movement to the pickup amm as it moves across the
record.
!
PICKUP ARM . ‘FL’ PICKUP ARM LANDS
MOVES {NWARD FREE TO FOLLOW
ANO DOWNWARD RECORD GROOVES
7 . END OF SEGMENT

‘ ENGAGEMENT GEAR
p CONTACTS HERE

ELEVATING ROD
AT BOTTOM OF
(INCLINE, THEREFORE

ELEVATING ROD
RIDES DOWN
INCLINE - LOWE RING

RP 193 - CYCLE OF OPERATION ~— PICKUP LANDS

Cycling completed 1. The detent laver (17A) snaps the eycling cam into a neutral
and the record position as the muting switch pin comes in contact with
plays. the boss on"the cam. This completes the change cycle.

DETENT LEVER

MUTING SWITCH
QPENS AS THE PIN
COMES IN CONTACT WITH
BOSS ON CAM
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2. As the record plays, the pickup moves inward.

3. When the stylus reaches the end of the selection, the side
- of the pickup arm lever (35) contacts and trips the segment
engagement gear and a new change cycle is started.

4. The mechanism repeats the preceding sequence of opera-
tions until the last record of the stack has dropped to the
tumtable and has been played.

5. The last record will be repeated until the pickup is lifted
and placed on the rest.

OF AMERICA RCD. CH. PAGE 22.
MODEL RP~193~.

PICKUP ARM LEVER
CONTACTING END
OF SEGMENT EN-
GAGEMENT GEAR
AND LEVER ASSEM-
BLY

—

Stalling During Change Cycle SERVICE HINTS

MAY BE OIL OR DRIVE KEYS

SPACING BETWEEN BLADE!

AND SHELVES MAY BE IN-
~~ CORRECT CAUSING JAM-

MING AGAINST RECORDS

GREASE ON MAY BIND IN . SHELF AND BLADE
TURNTABLE ASSEMBLY MAY BIND
IDLER WHEEL SLOTS Y

o

THERE MAY A A E
BE INSUFFICIENT MOTOR MAY BE ] |.||m| watl ||
TENSION ON DEFECTIVE { 3 w018
IDLER CARRIAGE i t \\ GEARS MAY BIND
TENSION SPRING |
== \.PINION GEAR MAY
BIND ON SHAFT
Tumtable Scrapes
IDLER SHAFT
‘ | TURNTABLE MAY BE /;\@
i MAY BE BENT TOUCH | NG
' . TURNTABLE )
‘ )
MOUNTING <
PLATE MAY —}S
BE BENT ]
oS
] =
!
B BALL BEARING MS 1058 L |

MAY BE
MISSING

PIN ON END OF
MUTING SWITCH
MAY BE BROKEN OFF

& WIRING MAY BE
R DEFECTIVE

N

s AMPLIFIER
by B MAY BE
DEFECTIVE DEFECTIVE

STYLUS MAY BE MISSING
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ORPORA

“"WOW* OR SPEED VARIATION

TURNTABLE
MAY BE
SCRAPING

MS-1088G

SHAFT MAY
BIND IN
BEARINGS

MAY BE GREASE
ON IDLER WHEEL

IDLER WHEEL
MAY BE
DEFECTIVE
{DLER WHEEL
MAY BIND ON
BEARING
MOTOR MAY BE
DEFECTIVE,
TIGHT BEARINGS
OR LOW TORQUE

IDLER TENSION
SPRING MAY
HAVE INSUFFICI-
ENT TENSION

31088

ION OF AMERICA

RUMBLE

IDLER WHEEL
MAY BE ROUGH

GROMMETS
MAY BE HARD

MAY BE
DEFECTIVE
CONNECTING
MOTOR WIRES MAY BE
TOO STIFF
M3 1038
INNER RiM OF
TURNTABLE

MAY BE ROUGH

WAL BE AN G
SMAY BET
DEFECTIVE

CONTINUOUS TRIPPING

END OF SEGMENT GEAR
MAY BE BENT, PRE -
VENTING CONTAC
WITH BRACKET

THEREFORE THE SEGMENT ENGAGEMENT

SPRING 37 MAY
BE BENT OR
MISSII‘iG/_/

BIND IN PIVOT
OR MOUNTING
PLATE MAY
PREVENT
SEGMENT ENGAGE-
MENT GEAR FROM
RESETTING

MSI108M-A

GEAR 1S NEVER RESET

DETENT LEVER SPRING 46
MAY BE MISSING OR

LOOSE, THIS PREVENTS
CYCLING CAM FROM
SNAPPING INTO -
NEUTRAL POSITION

SPRING 49 MAY BE LOOSE OR MISSING,
THIS ALLOWS REJECT SLIDE 47 TO
REMAIN IN REJECT POSITION.

MECHANISM FAILS TO TRIP

PICKUP ARM
LEVER MAY
BE BENT
OUTWARD OR
UPWARD

3 v
PINION GEAR :N\%‘&
STUCK IN UP \gal |
POSITION A I
FALs TO U =

MO

CONTACT SEGMENT GEA
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MODEL RP-193-
TURNTABLE RAISES DURING CHANGE CYCLE PICKUP SKIPS GROOVES

THERE MAY BE
A BIND IN THE
VERTICAL PIVO’

THERE MAY BE
A BIND IN THE
PIVOT BEARING
M 1088 F Y
EITHER THRUST
OR “C*" WASHER

M3 1088'P

MAY BE MISSING

IF MOUNTING BRACKET
SHOULDER OF SHAF

IS NQT SEATED PROPERLY OQVER
SHAFT, MECHAN'!I‘ MAY FAIL TO T
ALBO MUTING SWITER

43 DO YOU ENOW?

IF REJECT SLIDE BINDS, CON-
TINUOUS TRIPPING MAY RESULT,

(F THE END OF THE SEGMENT
IMPROPERLY,

ENGAGEMENT JSEAR IS BENT
RESETTING THE GEAR WiLlk NOT BE ACCOMP-
LISHED AND CONTINUOUS TRIPPING WILL RESULT.
m.mr. AND stLF ASSEM!LV IF BLADE AND SHELF ASSEMBLY
SHOU! NOT BE 'S NOT CENTERED PROPERLY
THE snzu- nzruun PRING N SLOTS IN GENT
WOULD HAVE INSUFFICIENT
EMSINN AT

R PFOST
HOUSING, ERRATIC SEPARATION
MAY RESULT.

IF THE MUTING SWITCH IS BENT,
MECHANICAL NOISES MA

Y BE
AMPLIFIED DURING CHANGE CYCLE

IF KEYS BIND IN SLOTS IN TURNTABL!
SEPARATE A

utcuAleu VIII.L NOY
RECORDS. .80 MECHANISM WiL
CHANGE CVCLE IF THE PINION GEAR REMAI

L GO INTO
NS IN THE UP

HOUSING
ERRATIC
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DO YOU ENOW? (Continued)

IF BLADE AND SHELF DO NOT HAVE

THE PROPER SEPARATION,

MECHAN -

I1ISM  MAY NOT SEPARATE RECORDS

PROPERLY. _
040" TO .048"

SEPARATION SHOULD BE

NOT REMAIN

REMOVAL OF PICKUP ARM
1. Disconnect pickup wires.
2. Loosen clump screw 28,
3. Lift pickup arm straight up.

REMOVAL OF PICKUP ARM SWIVEL (BRACKET)
1. Remove landing adjustment screw 22.
2. Push pivot pin 25 away from the slotted side of the pickup

am shell, bend shell slightly to remove pin and entlre
swivel assembly will slide out.

REMOVAL OF TURNTABLE ASSEMBLY

1. The entire turntable and pinion gear assembly (Nos. 1 to 40
inclusive) can be lifted out by removing the “C” washer 40
located below the upper turntable bearing.

DISMANTLING THE TURNTABLE ASSEMBLY

1. Remove “C” washer 40 located directly below the pinion
gecr. .

IF DETENT LEVER SPRING
OR MISSING, DETENT ROLLER WILL

IN DETENT.
TRIPPING WILL RESULT.

DISMANTLING MECHANISM

2,

o o oa

IF END OF PICKUP ARM
LEVER 1S BENT, MECHAN-
ISM MAY NOT TRIP.

1S WEAK
CONTINVOUS

(Refer 1o exploded view on opposite page)

Slide the pinion gear 13 and sapring 12 off the spindle
shaift 10,

Remove cap 1.
Romove screw 2,
Separate spindle cover 3 from the turntable.

Push pin 8 out to remove spring 7, shelf 6 and blade as-
sembly 5.

REMOVAL OF TURNTABLE SPINDLE SHAFT

1.

Remove "C" washer 9 and lift out spindle shait 10.

REMOVAL OF CYCLING CAM

1

Remove scrow 34.

Lift bracket assembly consisting parts Nos. 31 to 35 in.
clusive,

Remove cycling cam.
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REPLACEMENT PARTS

L. | STOCK ILL. | 8TOCK
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
1 78248 | Cap—Turntable centerpost housing cap— 34 73409 | Screw—#8.32 x %" binder head screw to
red fasten pickup arm bearing bracket
2 26242 | Screw— #8932 x %" cross-recessed shoulder a5 78222 | Lever—Pickup arm shait and lever
screw a8 76217 | Cam—Cycling cam and gear complete with
3 78241 | Housing-—Centerpost housing segment engaging gear and trip spring
4 78247 | Washer—Spring washer for turniable cen- A — Gear—Segment engaging gear—part of Ill.
terpost and shoulder screw #38
5 76237 | Separator—Record separator and knifa 37 76218 | Spring—Trip spring
[ 762368 | Shelf—Record shelf 38 76251 | Knob—Relect knob
7 76239 | Spring—Record sheli spring (formed) 39 78223 | Lever—Reject lever
8 76240 | Pin—Record shelf and separator pin 40 78221 | Washer—"C” washer o fasten spindle and
9 76245 | Washer—"C” washer for turniable center- centerpost
post 41 78227 | Screw—3#10.32 x %” hinder head machine
10 | 78208 | Shafi—Tumniable shait screw 1o mount becring assembly
11 | 78248 | Tumtable—Turntable and mat 42 | 76228 | Grommet—Rubber grommet lo mounting
— Pinio eturn 23¢,,,"
n 76244 spﬁni 1 gear ¥ spring (%" OD. 43 76248 | Spacer—Metal spacer to mount mechanism
1%7—8 turns) in plastic cabinet used in (45]3)
13 78243 | Gear—Tumiable pinion gear complete with P
44 76250 | Washer—Flat metal washer fo mount
two (2) drive keys mechanlsm in plastic cabinet used in
138 | —— | Key--Drive key for turntable pinion gear— (45)3)
included in ML #13 45 | —— | Bcrew—#832 x % binder head machine
I4 76229 | Washer—"C"” washer to fasien idler wheel acrew 10 mount mechanism in plastic cab-
on Motor #9220-1. inet used in (45J3)
© 15 78288 | Wheel—Idler whesl for Motor 9220-1 48 78233 | Spring—Detent lever return spring (%4” O.D.
18 76287 | Washer—Dampening washer for idler wheel x Ya"—34 tumns)
17 76231 Bu‘:;-—‘;:‘:-;:zwl lof th v 76232 | Link—Relect liak
se complete with all siaked 48 W
and riveled \ncluding detent Jever —_— asher—Flat washer for mounting ulocg
17A | —— | Lever—Detent lever—included In M. #17 49 76230 | Spring—Reject slide return spring (44" O.D.
18 76215 | Arm-—Pickup arm complete with counter- x %”"—42 turns)
welght less crystal and cable 50 | 32875 | Bwitch—ON-OFF switch complete with cover
19 76257 Crystal—Crystal cartridge complete with 51 —— | Screw—#4 x H¢” cross recessed round
stylus ’ head self apping acrew tp mount ON.
20 76216 | Screw—#2.58 x 14" cross recessed fillister OFF swiich
head machine screw io mount crysial 52,
21 76210 | Screw—#4-40 x %" binder head machine 53,
screw for height adjustment 54, ‘
22 76210 | Screw—f4-40 x }4” binder hedd machine 58 76234 | Baaring—Tumtable bearing assembly
screw for londing adjustment 11 76226 | Washer—Bakelite washer for bearing as-
23 ~—— | Cable—Twisted pair cable and conneciors sembly
1 78211 | Bracket—Llanding gdiustment bracket 57 76224 | Swiich—Muting switch
2% 78212 | Pin—Pivot pin 58 — Lug—S8oider lug
2 78213 | Spring—Pickup arm salety spring (34" O.D. 59 76225 | Scraw—#540 x 54" hex head tapping
x 3%4,”—8 turns) screw for mounting muting switch (2
27 76214 | Bracket—Pickup arm mounting bracket req'd)
28 75726 | Screw— #8392 x %" round head screw for 80 70480 | Washer—Fibre washer for mounting motor
moun’ing bracket 61 76288 | Grommet—Rubber qrommet for mofor
mouniing plate for Motor 9320-1
29 $72 Nut—#8-32 h
75725 “braﬁct ox nut fo fasten mouating 82 76229 | Washer—"C"” woshe: to mount motor
83 78281 | Motor—115 voit, 80 cycle motor less mount-
30 78235 | Rod—Elevatin
.: . 9 rod ing plate and idler whoeel (stamped
31 76220 {Washer-—"C"” washer to fasten pickup arm 9220-1) '
lover
— { 76289 | Plate—Mol tin lerk Motor
32 57208 | Washer—Spring washer for pickup arm 92201 or mounting plate for
lever ond bearing bracket
— 76230 | Spring—Idier wheel spring (}4” O.D.
33 76219 | Bracket—Pickup arm bearing bracket %ss) for Mot:: ?220-? s o *

e e ———— e e e
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Figure 2

SPECIFICATIONS

The V-M-850 Tri-o-matic Record Changer Intermix
Model is designed to play standard 78 RPM, fine-
groove 45 RPM, or long-play 33-1/3 RPM records of
standard commercial dimensions. Records up to 12
inches in diameter can be played manually.

Features of this changer include playing and auto-
matically changing as many as ten - 12", twelve -
10!, or any assortment of 10" and 12'' of the same
type (78 RPM or 33-1/3 RPM).

A full stack of twelve - 7'', 33-1/3 RPM records or
a full stack of twelve - 7", 45 RPM records (with
the adapter inserted in the record) will also play on
this changer.

The changer shuts off after the last record has been
played.

Connect this changer only to an outlet supplying 117
volts, 60-cycle ac unless otherwise specified. Power
consumption 25 watts.

PREPARING FOR OPERATION

SHIPPING BOLTS: Before placing in operation, the
machine must be floated freely on the mounting
springs. During shipment, the mechanism is secured
by means of two shipping bolts. To float the changer,

'remove the turntable by lifting it straight up the

spindle. Turn the two shipping bolts in a clockwise
direction as far as they will go and replace the turn-
table. Before the turntable can be fully seated, the
idler wheel must be gently pushed back out of the way
to prevent damage to the rubber tire.

OPERATION
Loading -

1. Pull straight up on record support kno
until record support clears spindle. Swing recor
support to the left until pin in shaft drops into locat
ing groove,

2. Changer will automatically play ten - 12'
either standard or long-play records, twelve -.10*
either standard or long-play records, any assortmen
of ten - 12'' and 10'* records intermixed, or twelw
- 7" long-play or fine-groove records.

NOTE: Standard, fine-groove, and long-play record
cannot be intermixed. Motor speed control knob mus
be reset for each type of recording.

3. Place records on spindle and lower to off
set shelf. Hold records level and replace recor
support over spindie.

To Play Standard Recordings -

1. Motor speed control knob must be in th
"78” position.

2. To start, turn changer control knob &

“‘Rej.” and release. Changer will operate automat.
ically until the last record has been played. Picku,
erm returns to rest and the changer control knob t
tie ““Off”” position. Changer automatically stops.

LEVELING RECORD CHANGER: It is essential t(
have the record changer absolutely level. Use a tor-
pedo or similar type level on the record change:
baseplate. Use adequate shims to level the recorc
changer pan or radio combination cabinet to achieve
perfect level.
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Figure 3

To Play Long-Play (33-1/3 RPM) Records -

1. Motor speed control knob must be in the
“¥33” position.

To Play Fine-Groove (45 RPM) Records -

1. Motor speed control knob must be in the
‘45’ position.

2. These records are manufactured with a
1-1/2'* spindle hole. It is essential that a record
adapter be inserted into each’45 RPM record to be
played. This is necessary to reduce the spindle hole
to conventional size.

REJECTING: To reject a record at any time while
changer is operating, turn changer control knob to
““Rej.”” and release.

STOPPING: To turn off changer _before automatic _ .

shut-off, turn changer control knob to ‘‘Off.”” Lift
pickup arm and place on rest.

UNLOADING: Lift the record support and swing to
the left until pin on shaft drops into locating groove.
Lift stack of records straight up and off spindle.

MANUAL OPERATION: To play single records or
home recordings, allow the changer to go through its
complete shut-off cycle. Lift the record support arm
and move it to the left clear of the turntable, Place

rornrd nn cnindle and lower tn cnindle chelf Tilt

record down toward the rear of pickup arm and lower
record to turntable. Turn changer control knob to
“On’’ position only. Raise pickup arm and place in
lead-in groove of record.

REPEATING OF 7', 10", OR 12'"* RECORDS: To
repeat records, swing record support clear of
spindle, place record on the turntable, and start
changer. Record repeats until control is turned
<Off.”” If a 12" record is repeated, wait for the
changer to finish cycling and reposition the pickup
arm manually to the 12'* position.

SUGGESTIONS: When loading and unloading the
changer, use care to prevent bending of the spindle.
Records should not be left on the spindie except dur-
ing operation of changer. Records will warp. When
machine is not in use, it is suggested that the speed
control knob be left in the ‘78"’ position. For best
reproduction, keep needle and records clean. Store

record on record.

CHANGE CYCLE

This changer is provided with what is known as a
velocity trip mechanism. The change cycle is start-
ed by the faster inward motion of the pickup arm
when the needle enters the trip grooves at the end of
the record. Only records having fast-finishing
grooves before the eccentric cycling groove will op-
arate thic velacity trin.

records flat;im fetder s -or in albums.--Do-not layl -



Figure 4

The pickup arm and hinge assembly and trip finger
cam (105) are secured at opposite ends of the pickup
arm shaft and sleeve (43) so that they move in unison.
As the pickup arm nears the end of the record, the
trip finger cam (105) pushes the trip link (110), which,
in turn, engages the trip lever (68) rotating the pawl
lever (65) to move the trip pawl (69) toward the hub
on the turntable. While a record is playing, the small
motions of the trip pawl (67) are not sufficient to
cycle the mechanism because on each revolution of
turntable the wiping contact by the hub projection
moves the trip pawl (67) back to clear the projection.

In the first revolution of the turntable during which
the pickup arm advances rapidly, the trip pawl (67)
is moved far enough to definitely engage the projec-
tion on the turntable hub. The gear on the turntable
hub will now engage the main gear (62) and start its

V-M RCD.CH. PAGE i
MODEL 95¢(

The front edge of the ejector link slot in the slids
and cam assembly (120) then contacts the ejector linl
on the ejector link assembly (117). The ejector linl
moves the pusher shaft and housing assembly (14
upward actuating the spindle assembly (3), causing
the record pusher (6) to move straight up so as t
enter the center hole of the record, and then to b«
pivoted forward, dropping a record to the turntable

The spindle guide (4) inside the spindle (3) prevent:
more than one record at a ttme from being ejected
When records are removed from the turntable, the
guide slides straight up allowing free movement u)
the spindle, then slides back into position by gravity

Simultaneously, the tab*on the rear of the slide am
cam assembly (120) contacts the pickup arm retur;
locator (95), moving it clear of the reset lever (81)
at the same time, the pickup arm return locator (95
is locked in position with the trip finger cam (105) b
means of matching holes in the pickup arm retur:
locator (95) and detents in the trip finger cam (105)
This is accomplished by the pressure of the com
pressed conical lift pin spring (107) overcoming th
pressure of the lift pin compression spring washe:
(97).

At the same time, the cam surface of the bracket o
the main gear assembly (62) moves the reset leve:
(81) to mid-position (10'* set-down} where it is hel
by the 12'* record selector (42). The slide and can
assembly (120) continues to the rear and then start:
forward. If 7' records are being changed, thi
rubber bumper (89) of the 7'' set-down lever (90) i
{rec to move upward permitting the other end to dno
into the hole in the main gear (62) as this gear ro
tates. This action of the 7' set-down lever (90
raises the reset lever (81) to the upper position (7'
set-down).

If 10" records are being changed, the T'' set-dow:
lever (90) will not operate as the rubber bumper (89
will contact the edge of the record and the reset leve
(81) will remain in the mid-position (10" set-dow:
as originally placed by the caming action of th
bracket on the main gear (62).

If a 12" record is being changed, the edge of the re
cord strikes the 12'' record selector (42) releasin
the reset lever (81) which drops to the bottom pos
ition (12" set-down).

As the slide and cam assembly (120) continues for
ward, the tab on the rear of the slide will move clea
of the pickup arm return locator (95) and trip finge
cam (105), which are still locked together. Thes
rotate under the action of the pickup arm retur

rotation. This, in turn, starts the—tateral—mrotionr—of
the slide and cam assembly (120). The slide and cam
assembly (120) moves to the rear through the action
of an eccentric pin (71) on the main gear (62) moving
in the cross slot on the slide and cam assembly (120},

As the slide and cam assembly (120} begins to move,
the cam surface at the rear pushes the lift pin (35)
upward, raising the pickup arm clear of the record.
At the same time, the tab on the rear of the slide and
cam assembly (120) contacts the trip finger cam (105)
swinging the pickup arm clear of the turntable.

spring (87) until one of the three set-down steps i
the pickup arm return locator (95) strikes the rest
lever (81), which has been positioned by the recor
being changed (see above). This stops the inwar
movement of the pickup arm return locator (9%), tri
finger cam (105) and pickup arm. The pickup arm i
then lowered to the lead-in grooves of the record i
this point as the lift pin (35) rides“down the rear cai
surface of the slide and cam assembly (120), As th
pressure is released from the conical lift pin sprin
(107), the lift pin compression spring washer (9’



RCD.CH. PAGE 22-4 V-M
ODEL 950

Figure 5

separates the pickup arm return locator (95) and trip
finger cam (105), permitting the pickup arm to ride
freely across the record. )

As soon as the last record has been dropped, the
record support assembly (1) drops below the sheif on
the spindle assembly (3) and the lower end of the
record support post contacts the arm of the shut-off
lever on the shut-off lever bracket assembly (117).
This pulls the control link (112), which, in turn, ro-
tates the crank of the lever assembly (102). This
forces the tab on the lever assembly (102) against
the slide and cam assembly (120). At the end of the
change cycle, which drops the last record, this tab
on the lever assembly (102) drops into the cut-out in
the main slot on the slide and cam assembly (120),
and the other end of the lever assembly (102} is
pushed against the pickup arm re ator .

When the last record has been played, the change
cycle starts again; however, this time, as the pickup
arm return locator (85) is pivoted clear of the reset
lever (B1) by the tab on the slide and cam assembly
(120), the lever assembly (102) rises to the shut-off
position. A tab on the lever assembly (102) raises
the trip link (110) to the upper position. As the pick-
up arm return locator (95) starts to return the pickup
arm to the record, it is stopped by the lever assem-
bly (102) with the pickup arm positioned over the

pickup arm rest post (45). The main gear continues
to rotate pulling the trip link (110) forward to reset
it. A tab on the upper surface of the trip link (110)
contacts a lever on the control shaft assembly (88}
rotating the control shaft assembly to turn off the

motor and return the control knob to the ‘‘Off’’
position.

As the slide and cam assembly (120) moves forward,
the lft pin (35) rides down the rear cam surface
lowering the pickup arm to the pickup arm rest post

(45). LUBRICATION

Additional lubrication should not be required for the

life of the changer; but in cases of unusual use or

high -operating temperature, the changer should be
icated as {oilows: - o

Apply Andok ‘‘B’’ to:

1. Edges of all slots in slide and cam assem-
bly (120).

2. Outer edges of tines on forked end of slide
and cam assembly (120).

3. Lift pin cam surface on slide and cam
assembly (120). e !




4. Lower surface of pickup arm return locator
(95).

5. Inner surface of tab on rear of slide and

cam assembly (120).

6. Turntable ball bearing (10).

7. Eccentric pin on main gear assembly (70).
Apply a small quantity of light mineral oil to:

1. Pickup arm shaft and sleeve béaring {43).

2. Turntable and spindle bearing.

ADJUSTMENTS

NEEDLE SET-DOWN (Refer to Figure 4); The set-
down position of the needle is adjusted by means of

_V-M _RCD. CH. PAGE 22-
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Figure 6

the set-down adjustment screw (41) mounted on the
hinge arm assembly (40). Turn this screw adjusting.
pickup arm for correct set-down on 10'* record.
When the correct set-down is obtained for the 10"
position, the 12'* and the 7' needle set-down will
also be correct.

PICKUP ARM HEIGHT (Refer to Figure 4): The
pickup arm height is adjusted by the lift screw (21)
located at the rear of the strengthener. To raise the
height of the pickup arm, turn this screw counter-
clockwise. To lower the pickup arm, turn clockwise.
The pickup arm height should be adjusted so that with

a 1-1/8" stack of records the pickup arm lifts 1/4".

straight up as the change cycle starts.

NEEDLE PRESSURE: The needle pressure should be
between 10 and 12 grams. Adjustment may be made
by loosening the screw (22) on the slide which moves
in a slot in the tone arm strengthener (see Figure 4).
Move the slide back and forth until the correct needle!
pressure is obtained.
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SYMPTOM

CAUSE

REMEDY

Turntable does not
revolve when control
is turned to ““On.”’

1. No current at motor.

2. Motor defective,

3. Motor idler wheel
{74) not engaging turn-
table rim.

(a) Check that current is reaching ac leads of changer.
(b) Check that switch is closing.
(c}) Check wiring and soldered terminals in the changer.

(a) Remove turntable to allow motor to operate without
load. If current is reaching motor and drive spindle does
not rotate, the motor is defective. Repair or replace,

If drive spindle is turning but turntable is not:
{a) Check motor idler assembly to determine if it is
free to contact the drive spindle and turntable rim,

(b) Wipe off inside rim of the turntable (2) to remove
flock, or if oily, clean the turntable rim and rubber
tire of the idler wheel (74) with naphtha.

Changer does not cycle
when the control knob
is turned to the ‘“Rej.”’

1. The manual reject
not actuating the trip.

(a) Turn the control knob (46) to the reject position, hold
and see that the control shaft assembly (88) has moved
the trip link (110) to the rear. This should actuate the
trip paw! (67) on the main gear (62), which will bring the
spur on the trip pawl (67} in contact with the hub gear on
the turntabie hub.

{b) Check for binding of the pawl lever (65), the trip
lever assembly (68) and the trip pawl (67). If binding
occurs, clean out all foreign matter and check for free-
dom.

Control knob cannot be
turned to ‘‘On’’ posi-
tion.

1. Machine shut off
during cycle.

Turn the turntable clockwise, by hand, until the contra
knob (46) is free. '

Pickup arm strikes
records on spindle
when it raises, or pick-
up arm rest whenit
moves out.

1. Pickup arm height
not adjusted properly.

(See instructions for adjusting pickup arm height under
“‘Adjustments.’’)

Turntable speed too
slow

1. Binding in turntable
bearing.

2., Motor pulley too
small in diameter.

3. Line voltage too
low.

4, Operating temper-
ature too low,

Check the turntable bearing for freedom. Hold the motor
idler wheel (74) out of engagement with the turntable and
spin the turntable, by hand, to see if it turns readily and
coasts for a long time. If binding occurs, remove turn-
table, clean off foreign matter, and lubricate with light
mineral oil.

Replace the motor pulley with one having a greater diam-
eter.

The line voltage should not be less than 105 volts or the
turntable may be too slow.

— 1 the machine has been stored in a coid piace or operat-—
ed in surroundings at a temperature of less than 600 F.,,
the turntable speed may be too slow.

Turntable speed too
fast.

1. Motor pulley too
large in diameter.

Replace the pulley with one having a smaller diameter,
or grind one or two thousandths off the pulley.

Turntable stalls or
slows down during
cycle )

1. Motor idler not en-
gaging turntable.

(See ‘‘Turntable Does Nat Revolve When Control Knob
Is Turned to ‘On’ Position.”’)
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2. Turntable bearing
tight,

3. Operating tempera-
ture too low.

4, Binding in drive
mechanism.

5. Binding between
pickup arm lift pin (35)
and lift pin cam sur-
face on slide and cam
assembly (120).

6. Spindle pusher
spring compressing
too far.

7. Motor weak.

8. Grease on idler
wheel.

9. Idler wheel bent
and not making positive
engagement with drive

pulley.

10. Turrets unseated
from lock ring on tur-
ret shaft.

11. Idler wheel ten-
sion spring weak.

(See ‘“Turntable Does Not Revolve When Control Knoh
Is Turned to ‘On’ Position.’’)

The line voltage should not be less than 105 volts.

Hold idler (74) away from turntable, or remove idler
wheel. Cycle machine by turning turntable slowly by
hand. The main gear should turn freely for the complete
revolution without binding at any point:

(a) I binding occurs, check for foreign matter in the
gear teeth, a bent gear bearing, or bent spindle bush-
ing.

Straighten or replace. Clean and lubricate.

Lift pin should ride freely on cam surface without bind-
ing.

Cycle the changer and watch the relationship between the
bottom of the pusher housing and the lower button of the
pusher housing. Just before the slide and cam (120) has
completed its backward motion, the pusher housing
should stop its upward motion and the lower button should
continue up .005 to .047'"" more, slightly compressing the
pusher spring. If the spring compresses too much, the
changer may stall on the shut-off cycle,

When everything checks all right, but the changer still
stalls in cycle, the motor may be weak.

1. Wipe off idler wheel rubber tire; inner rim of turn-
table and rubber belts with naphtha.

1. Straighten idler, or replace, as necessary.

Remove turret and center lock ring. (If lock ring is
disturted, replace with new lock ring.) Replace turret
and press down to assure turret of being locked to the

turret shaft. (Turret will snap into position when pro-
perly locked.)

Replace spring or bend motor tension spring anchor
bracket to give desired tension.

Changer continues to
cycle,

Reject mechanism
binding.

(a) Make certain the trip link (110) is not frozen in the
reject position.

(b) Make certain the changer control lever (88) is not
binding and that it actuates the trip link (110) when the
changer control knob (46) is turned to reject.

{c) Check for binding of trip pawl (67), trip lever (68)
and pawl lever (65); these must be free to turn easily,

(d) Check the changer control linkage (23), (53) and (88).
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SYMPTOM

CAUSE
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Noise during playing
of record.

1. Motor rumble.

2. Defective turntable
bearings (10).

3. Defective motor
idler wheel.

4. Defective record.

5. Turntable scrapes.

6. Squeaks.

7. Pulleys on motor
not properly seated.

8. 7't lever (81) loose.

If a low-pitched rumbling sound comes from the loud
speaker while a record is being played, check motor
grommets 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 unbalanced motor rotor; in this case, replace the
motor.

Defective turntable bearings can cause rumble. Check
for foreign matter in the bearing, defective balls, binding
between balls and ball retainer; rough surface on wash-
ers. Clean ball bearing, sleeve bearing, and washers;
lubricate with Andok ‘‘B’’ and light mineral oil.

A rapid thumping sound while the motor is running may
indicate a filat spot on the motor idler wheel (74). If
this condition does not clear up after ten minutes of run-
ning time, remove the turntable and check the rubber
tire on the idler. If the surface of the rubber tire is not
smooth and even, replace the idler. Should the bearing of
the idler wheel show signs of excessive wear or be ex-
tremely wobbly, the idler wheel should be replaced.

Worn or defective records cause needle scratch and dis-
tortion 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.”’

If a scraping sound occurs as the turntable revolves,
check:

(a) Turntable warped, causing outer rim to rise and
fall.

(b} Motor idler or mounting plate bent.

Squeaking sound as changer operates indicates lack of
oil. Lubricate points indicated under ‘‘Lubrication.”

Check that pulleys are properly seated.

Check T'* lever washer (100) and screw (101) to see if
they are tight.

Distortion of Recorded
Sound.

1. Defective record.

2. Defective amplifier.

{See ‘‘Noise During Playing of Record.”’)

Check phonograph amplifier and speaker.

Replace. (See ‘‘Defective Cartridges.’’)

No Sound During Play-
ing.

3. Bad cartridge.

1. Defective ca;tridge.
2. Defective wiring.
3. Deiective ampliiier.

4. Loose cartridge
terminal clips.

Replace, (See ‘‘Defective Cartridges.”)
Check pickup leads for a shorted or open lead.
Check phonograph amplifier and speaker.

Remove, squeeze together slightly, and replace.

Excessive Record
Wear

1, Binding on pickup
arm,

{See ‘‘Needle Does Not Track Across Record Properly.”’

Changer does not shut
off after last record
has been plaved

1. Record support
binding (1).

The record support must drop below the off -set shoulder
of the spindle or the changer will not shut off. (See
‘““Two Records Drop at Once.”” - 3)
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2. Lever assembly Clean out dirt and make sure this operates smoothly.
binding (100).

3. Coutrol link broken
(112).

4. Bpring (115) loose
or broken.

5. Shut-off lever bind-
ing.

Replace.

Replace.

Check lever and if bent, straighten.

Rough pickup arm mo-
tion.

1. Horizontal defects.

(a) Check pickup arm return locator (95) for tightness.

{b) Check that pickup arm return spring (87) is not weak
and is hooked up.-properly. |

(c) Check that fiber washer (95A) is installed under pick-
up arm return locator.

2. Vertical defects,

(a) Lift pin (35) binding; clean out dirt and lubricate.

{b) Slide and cam (120) binds; check bearing points - -
clean and lubricate. ‘

(c) Burrs in main slot in slide and cam (120) - -
remove with fine file.

(d) Ejector lever on ejector bracket assembly (117) bind-
ing in slide and cam slot: straighten, remove burrs, and
lubricate.

(e) Pickup arm shaft and sleeve binding: clean and lub-
ricate.

Noise during change
cycle.

1. Tines on the forked
end of the slide and
cam assembly (120)
bent.

2. Control lever bent.

3. Lack of lubrication
Grinding noise.

Replace.

Straighten or replace. Check that ‘‘C”’ washer (95) holds.

Lubricate ejector lever (117) where it contacts lower end
of spindle (3).

Control knob does not
detent om 33,”

¢445,”” or ‘18" positions.

.

1. Bent parts.

(a) Insure that forked shaped stamping under idler is not
catching in det'ent notch. Straighten or replace motor.

(b) Insure that speed control arm ('126) and speed control
rod (77) are not bent,

Cartridge drags on 1. Needle bent. Replace.
record.
2. Cartridge mounting.  Tighten,
screws loose.
Shuts off when last re- 1., Shut-off spring Check le of shut-off spring (115) and shut-off link~
cord drops. {115 and link {112) too {112} by comparing with another set - - may be toc short.
short. Replace.

2. Shut-off bracket
(113) bent.

3. Shut-off link (112)
bent.

4. Shut-off lever ass-
embly (102) binding.

Straighten or replace.

Straighten or replace..

(a) Check for burrs: remove with fine file.

(b} Check for tight bearings: clean and lubricate.
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Will not play mamually. 1. Trip link (110) bent.  Straighten or replace.

2. Trip finger cam Straighten or replace.

(105) bent.
set-down. and sleeve assembly adjusting screw (41), and tighten pickup arm shaft and
{43) defective. sleeve nut (36). Hold pickup arm against rear stop and

I
Impossible to adjust 1. Pickup arm shaft ‘'Shift the safety plate (39) toward the eccentric set-down
push on trip finger cam (105). The safety plate (39)
should move away from the set-down adjusting screw (41)
and snap back when the trip finger cam (105) is released:
if it does not, replace the pickup arm shaft and sleeve
assembly (43). Hinge pivot screws may be adjusted fav- :

oring one side or the other.

when changer cycles. shaft and housing ass- lower end (housing) will drop out of the spindle (7) (see
embly (14) broken. Figure 5). Loosen spindle nut (78) and remove spindle
(3). Replace with new spindle unit.

2. Record pusher (6) The record pusher should move up inside the spindle
in spindle not moving body (7), then move forward until it has reached a point
far enough forward to flush with, or a maximum of, .010'* beyond the spindle

Record does not drop 1. Spindle pusher I the pusher shaft (inside the spindle) is broken, the "
reject a record. body(7). ’

ward, the lower button on the shaft and housing assembly
(14) should be raised high enough by the ejector lever to
slightly compress the pusher spring inside the pusher
shaft and kousing assembly (14). (See ‘‘Turntable Stalls I
During Cycle.”’) If the spring is compressed and the re-
cord pusher (6) does not move far enough forward to
eject a record, the spindle (3) should be replaced. If a {

To insure that the record pusher (6) is all the way for- l

record is not pushed completely off the ledge, it may
hang on the spindle momentarily, then drop on the pickup
arm when it moves in over the turntable.

raises outside the up just inside the spindle body, then move forward inside

spindle body (7). the center hole in the record. If the record pusher (6}
rises outside the spindle body (7), it will raise the record
instead of pushing it off the spindle ledge. Remove the
spindle (3) and replace with a complete new spindle
assembly.

Two records drop at 1. Hole in record too Check the diameter of the hole in the record. An over-
once large. size hole will cause two records to drop at once.

2. Spindle guide (4) If the spindle guide is not all the way down, more than
not fully down, one record may be dropped at a time.

(3) Check the guide to be sure it is free and does not
bind at any point. Clean out foreign matter or

3. Record pusher (6) When changer cycles, the record pusher (6) should rise
straighten if necessary. Do not oil.

— —_— 1

binding on spindle, or gravity, down the spindle. If the support does not follow
bent out of square with the records down as they are being ejected, two or more
shaft. records may be ejected at once. I binding occurs:

(a} Check the spindle (3) to determine if it is straight.
-Bend carefully with the fingers, if necessary

the guide is all the way down. The guide will normally
raise as a record is being dropped, but it should re~
turn to place immediately, by gravity.

3. Record support (1) The record support (1)} must be able to slide freely, by

e —
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4. Record pusher (8)
defective.

5. Slide play in spindle
3).

(b) Straighten the record support (1) if it is not
square with the record support shaft.

(c) When the pin in the record support shaft has just
entered the slot in the record support shaft post on
the baseplate, the playin the record support {1}, as it is

swung from side to side, should be equal on both sides

of the spindle. To correct bent conditiog, hold the
support shaft and carefully force the record support
into proper position. If the support is loose on the
shaft, remove the knob and restake with hammer and
punch.

The record pusher (6) may be deformed, etc. This may
cause two records to drop at once. Replace with new
pusher or replace spindle assembly.

Tighten spindle nut {78). If stripped, replace.

Record hits pickup arm

1. Record pusher (6)
not moving far enough
forward to eject re-
cord.

2. Record pusher (6)
extending beyond out -
side diameter of spin-
dle.

3. Pickup arm not ad-
justed properly.

(See ‘‘Record Does Not Drop When Changer Cycles’ -2))

Cycle changer, by hand, until pusher shaft and housing
assembly (14) is at the top of its travel. Using new re-
cord as a gauge, pass it over the spindle to see if it binds
at any point. File off high points on record pusher (6),
with a fine file, until record will pass freely over spindle.

(See ‘‘Adjustments’’)

Needle does not set
down on 10'' record in

proper position

1. Pickup arm not ad-
justed properly.

2. Pickup arm shaft
and sleeve (43) bind-

ing.

3. T set-down lever
(90) and 12'" record
selector (42) not oper-
ating properly.

4. Needle bent. .

5. Wire spring (83)
broken.

6. Bent pickup arm
return locator (95).

7. Bent trip finger
cam (106).

({See ‘‘Adjustments’’)
(a) Loose nut (36) on pickup arm shaft and sleeve (43).

File off burrs and rough surfaces. Polish and lubricate
shaft.

Insure that the proper operation and reset of the 7' set-
down lever (90) and 12'' record selector (42) is not
being interfered with.

Replace with new needle.

12" record selector (42) does not cock: check for
broken 12'* record selector spring (83).

Straighten or replace.

~ Straighten or replace.

V.M RCD.CH. PAGE 22-11
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Needle does not set
down on 12" record in
proper position

1. Diameter of 12"
record undersize.

2. Enlarged center
hole in record.

The set-down position of the needle for 12" records is
determined by the edge of the record striking the 12
record selector (42). 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 12! record selector’

far enough.

An enlarged center hole might fail to set the 12'' record
selector because it could produce the same effect as a
small record.
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3. Pickup arm not
adjusted properly

4, Binding of pickup
arm shaft and sleeve
(43).

5. Reset lever spring
(82) broken.

6. 12'" record selec-
tor spring (83) broken.

7. 12" record selec-
tor (42) binding.
8. Bent pickup arm

return locator (95).

9. Bent trip finger
cam (105).

(See ‘‘Adjustments’’)

{a) Loose nut (36) on the pickup arm shaft and sleeve
(43). Tighten.

Clean and polish shaft (43), and lubricate with light oil.

Replace spring (82).
Replace spring (83).

The 12'' record selector must be free to operate
smoothly. Clean out dirt and straighten if bent, or re-
place.

Straighten or replace.

Straighten or replace.

Needle does not set
down on 7' record

properly.

1. 7" set-down lever
spring(99) broken or
weak.

2, Pickup arm not ad-
justed properly.

3. T set-down lever
screw (101} loose.

4. 7" set-down lever
{90) hitting frame or
baseplate when it goes
through hole in frame.

5. Reset lever (81)
bent.

6. 7'* set-down lever.
(90) does not {all into
opening in main gear.

7. Bent pickup arm
return locator (95).

8. Bent trip finger
cam (105),

Replace.

(See ‘“‘Adjustments™)

(a) Loose nut (36) on pickup arm shaft on sleeve:
tighten.

Tighten,

Straighten, or replace.

Replace.

Replace.

Straighten, or replace,

Straighten, or replace.

Changer does not cycle
when record has been
played.

1. No finighin

o
a. 12343

groove on record.

trin
Lrip

2. Needle jumps out
of grooves in record.

heck record for eccentr

ord. Some old records and home recordings do not have
this eccentric trip groove.

ord for eccontri

(a) Check trip pressure: the lateral pressure should
not exceed 3 grams, {If pressure is excessive, see
““Changer Trips Before Needle Reaches End of Record.’’)

(b) The record may be defective: the finishing groove is
often too shallow. Check with a record that s known to
be good.
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3. Trip pawl (87)
binding on gear face.

4. Trip finger cam
(105) bent.

§. Trip link (110)
bent.

(¢) The needle point may be damaged or affected by an
excessive accumulation of dust, lint, etc.: check needle
pressure as described under ‘‘Adjustments.”’

(d) There may be binding in the pickup arm shaft and
sleeve assembly (43) or between the pickup arm return
locator (95) and the trip finger cam (105): see ‘‘Needle
Does Not Track Properly Across Record.”’)

The trip pawl must be free to move forward and engage
the boss on the turntable hub when the trip lever releases
it. Check for burrs or foreign matter lodged between the
trip pawl (67) and main gear (62). Do not oil as this
might collect dirt and gum up the pawl.

Straighten, or replace.

Straighten, or replace.

Changer trips before
needle reaches end of
record.

1. Hole in record too
large.

2. Binding of trip link
(110).

If the hole in the record is too large, the groove may
turn eccentric with the spindle and cause premature

tripping.

With the trip link released, check the trip link for free-
dom of motion. It should be free to move without binding.

Needle does not track
across record proper-

ly.

1. Needle may be
clogged by accumula-
tion of lint, dirt, etc.,
or worn.

2. Trip finger cam
(105) does not disen-
gage from the pickup
arm return locator
(95) when cycle is
completed.

3. Check the bearing
in the pickup arm post
for binding.

4, Changer not level.

5. Pickup leads too
tight.

(a) Clean foreign material from around needle (105).

(b) Check needle to see if the tip is bent or broken. Re-
place, if necessary. (Refer to paragraph on ‘‘Damaged
Needle.’’)

There should be a 1/32'* gap between the trip finger cam
(105) and the pickup arm return locator (95) when the
machine is not in cycle. H the gap is small enough to
allow the parts to touch and bind as the needle moves
across the record, the compression spring washer (97)
may be weak or broken. Replace.

{a) Check pickup arm return locator (76) and trip finger
cam (80) for binding. (See 2 above.)

{See ‘‘Leveling Record Changer During Long Play”’ under
‘‘Preparation for Operation.’’)

Give the pickup leads enough slack to allow the tone arm
to move freely across a record,

CARTRIDGES

1. Damaged Cariridge (Astatic LQD)

(d Remove the cartridge mounting
screw (28).

{e) Disconnect the pickup leads and re-
move cartridge.

To remove the cartridge, proceed as follows:

(f) Replace cartridge and connect pickup

(a) Rotate the cartridge so the cartridge
mounting screw (28) is facing downward,

{b) Loosen the set screw (26) and remove
the cartridge control knob {27).

(c) Carefully pull the cartridge lead up
from the rear section of the arm until
adequate slack is obtained.

leads.

(8) Secure pickup cartridge to mounting
bracket (18).

(h) Replace the cartridge control knob (27)
and tighten set screw (26).

(1) Push excess pickup lead into rear sec-
tion of pickup arm.

MODEL 95 Of
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Damaged Needle {Astatfc LQD)
(a) Rotate cartridge control knobto
correspond with needle to be removed.
(b} The needle may now be removed by
pulling it straight out of its mounting.

{c} 1n replacing the new needle, make sure
that the colored needle is used on the side
of the pickup cartridge having the corres-
ponding color spot.

2. Damaged Cartridge (Shure P-81)
(a) Disconnect the pickup leads.

(b) Loosen the two cartridge mounting
screws and remove cartridge.

(c) Replace cartridge and connect leads.
Damaged Needle (Shure P-81)

{a) Loosen knurled thumb nut that secures
needle to the cartridge.

(b) Carefully remove needle and replace
with a newneedle of the same part number.

CAUTION: The replacement needle will
have to be adjusted, before it is tightened
in the pickup cartridge, to assure that the
; needle shank is securely held by the knur-
led thumb nut. Do not use pliers on knurled
thumb nut. Tighten with {fingers only.

3. Damaged Cartridge (Shure P-~77)

(a) Rotate the cartridge so the cartridge
mounting screws may be loosened,

(b) Remove the cartridge control knob {27).

(c) Carefully pull the cartridge lead up
from the rear section of the arm until
adequate slack is obtained.

{d) Disconnect the leads and remove the
cartridge.

(‘e) Replace the cartridge and connect the
pickup leads.

(f) Secure the cariridge to the mounting
bracket (strengthener) (29).

{g) Push excess pickup lead into rear
section of pickup arm and re-install
plastic cartridge control lever.

Damaged Needle (Shure P-17)
(a) Rotate the cartridge cfontrol knob to

the position corresponding to the type
needle to be replaced.

{t) Loosen the knurled thumb nut that
secures needle to the cartridge.

{c) Carefully remove needle and replace
with a new needle of the same part number,

CAUTION: Make sure that the eolored
needle is used on the side of the pickup
cartridge having the corresponding color
spot. The replacement needle will have to
be adjusted, before it is tightened in the
pickup cartridge, to assure that the needle
shank is securely held by the knurled
thumb nut. Do not use pliers on knurled

thumb nut. Tighten with fingers only.

ASTATIC CARTRIDGES

2753  Cartridge, Astatic LQD-IM complete

2754 Osmium one mil needle
2755 Osmium three mil needle

3137  Cartridge, Astatic LQD-1JM complete

2755 QOsmium three mil needle
3135 Sapphire one mil needle

3168 Cartridge, Astatic LQD-1F complete

3135 Sapphire one mil needle
3136 Sapphire three mil needle

2816  Cartridge, Astatic LQD-1M not

grounded complete
2754 Osmium one mil needle
2755 Osmium three mil needle

2876 Cartridge, Astatic CQ complete

3521 Sapphire one mil needle

2500 Cartridge, Astatic CQ ungrounded

complete
3709 Sapphire one and one -half
mil needle

3560 Cartridge, Astatic GCAG complete

3561 Osmium truncated needle

3547 Cartridge, Astatic GCAG complete

3559 Sapphire truncated needle
SHURE BROTHERS CARTRIDGES

2606 Cartridge, Shure Brothers, P-77

complete
2628 Osmium one mil needle
2629 Osmium three mil needle

3063 Cartridge, Shure Bros., 79-V complete

2629 Osmium three mil needle
3120 Sapphire one mil needle

3182 Cartridge, Shure Bros., P-76-A

complete
3119  Sapphire three mil needle
3120 Sapphire one mil needle

3366 Cartridge, Shure Bros., P-71-A

complete
3887 Sapphire Unipoint needle

3388 Cartridge, Shure Bros., P-37-C

complete
3369  Osmium Unipoint Needle

3373 Cartridge, Shure Bros., P-81

complete
3374 Osmium Unipoint needle



3411 Cartridge, Shur@ Bros., P-81
complete
3412 Sapphire Unipoint needie
3415 Cartridge, Shure Bros., P-81-C
complete
3369 - Osmium two mil needle
3455 Cartridge, Shure Bros., P-76-AF
complete
3120 Sapphire one mil needle
2629 Osmium three mil needle

3442 Cartridge, Shure Bros., P-72-V
complete
2628 Osmium one mil needle
2629 Osmium three mil needle
3553 Cartridge, Shure Bros., P-37-D
complete
3567 ° Osmium Unipoint needle
3579 Cartridge, Shure Bros., P-37-A
complete
3412 Sapphire Unipoint needle

V-M_RCD. CH. PAGE

3691 Cartridge, Shure Bros., P-76-A

complete
2628 Osmium one mil needle
2629 Osmium three mil needile

3719  Cartridge, Shure Bros., P-81-A

complete
3720 Osmium 2,3 mil needle

WEBSTER CARTRIDGES

2197 Cartridge, Webster F-14-2 complete

2630 Duo Needle, Osmium tip

3239 Cartridge, Webster A-1 complete

3292 Sapphire one mil needle
3293 Sapphire three mil needle

3399 Cartridge, Webster A-1M complete

3400 Osmium one mil needle
3401 Osmium three mil needle

3555 Cartridge, Webster A-1M-Z complete

3292 Sapphire one mil needle
3401 Osmium three mil needle

PARTS LIST
Ref. | Part Ref. | Part
No. No, Description No. No. Description
1 | 2908-A | Record Support Assembly - Consists of 38 (2937 Washer 1/41.D, x 1/2 O. D. x 1/16"
1A 3286-P Plastic Button a9 2249 Safety Plate
1B 2902 -J Record Support Arm 40 2294 Hinge Assembly
iC 2530 Record Support Rod 2933 Hinge Pin
2 2528-A | Turntable and Hub Assembly 2508 Hinge Bracket Only
3 2576 Spindle and Bearing Assembly - Consiats of 41 2269 Eccentric Set-Down Adjusiment Screw
2536 Spindle Assembly less Ball Race {Part of Item 40)
and Washers 41-A) 2926 Speed Nut
4 2128 Spindle Guide 42 2957 12'* Record Selector
5 1535 Pin for Spindle Guide 43 2921 Tone Arm Shaft and Sleeve
] 1529 Record Pusher 43-A|2952 Fiber Washer
7 2537 Spindle Body and Base Assembly 44 409 Screw 10-24x5/16"" - Casting Hold-down
8 2078 Retaining Ring and Lockwasher
k] 2639 Bearing Washer 45 2558-G | Tone-Arm Rest Post
10 2624 Bearing (Ball Race) 48 [ 2807 Reject Knob
11 2639 Bearing Washer 47 1651 ‘C** Washer - Switch Control
12 1527 Pusher Spring 48 28068-G | Speed Control Knob
13 2552 Pusher Shaft Spring 48 | 2584 “‘C* Washer - Switch Control
14 2539 Pusher Shaft and Housing Assembly 50 2593 Control Shaft Bearing
15 2310 Hinge Pivot Screw 51 2523 Base Plate
16 2503-B | Plastic Tone Arm 92 1588 '‘C'” Washer - 12'* Record Selector
17 { 2508 Hinge Spring 53 | 2600 Shut-off Rod
18 2945 Strengthener and Bracket Assembly 54 2442 Trip Spring - Control Link
19 | 2275 Strengthener Screw #4 x 1/4"* Thread Cutting 55 1721 Reject Spring - Shut-off Rod
20 2255 Lock Spring 56 2221 Fiber Washer - Main Gear Assembly
21 2912 Lift Screw . 57 1719 ‘‘C’” Washer - Main Gear Assembly
22 | 2449 Screw for Slide 6-32 x 1/8* 58 | 2525 Die-Cast Frame
23 2934 Adjusting Slide 59 2077 Shipping Boit
24 2275 Strengthener Screw #4 x 1/4'* Thread Cutting 60 2618 Plastic Support Leg
25 2753 Cartridge *'Astatic LQD"’ {Also see 61 2110 '‘C’” Washer - Record Support Assembly
Cartridge Breakdown) 62 2575 Main Gear Assembly - Consists of:
26 2370 Cartridge Control Knob Screw 2512 Gear Only
27 2860-G | Cartridge Control Knob 63 1588 '‘C” Washer - Trip Lever Assembly
28 2817 Lockwacher ond Sorew Cartridse Mountine 84 3823 Fiber Washer - Trip Lever Assembiy
29 | 2509 Strengthener and Bracket Assembly 85 2940 Paw! Lever
30 3691 Cartridge “Shure P76V’ (Also see a8 2516 Spring Washer - Trip Lever Assembly
Breakdown on Cartridges) 87 2939 Trip Pawl
31 | 2642-B | Plastic Tone Arm Assembly Only 88 2569 Trip Lever Assembly
32 | 2017 Strengthener and Bracket Assembly 69 2943 Rivet for Pawl Lever
33 | 3373 Cartridge *‘Shure P-81"" {Also see 70 2977 Roller
Cartridge Breakdown) k3 2227 Rivet for Roller
34 2904 Cartridge Mounting Screw 72 3361 Hairpin Clip - Idler Wheel
35 2220 Lift Pin (K] 2583 Fiber Washer - ldler Wheel
36 1975 Pai Nut 4 3353 Idler Wheel
37 2247, Safety Spring 75 2727 Gen. Ind. 2-belt Motor 110 Volt 60 Cycle

!
|
|
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3308 Motor (220 Volt 50 Cycle) ~

b
MODEL 950 PARTS LIST - Cont.
I
Ref. | Part Ref. | Part
No. No. Description No. No. Description
2772 Idler Wheel MunN Pelt Washer for Idler Wheel
2778 Mounting Grommet Nate: Above Parts may also be used to
2765 _Lever Grommet service:
2797 Belt 78 Alliance Turret Motor 110 Volt 50 Cycle
3088 Idler Spring 3498 Alliance Turret Motor 220 Volt 50 Cycle
3089 Pulley 45 RPM 78 1685 Motor Fastener
3080 Pulley 33-1/3 RPM 71 | 2042 Motor Speed Control Rod
3294 Hairpin Clip-ldler 7g | 2308 Pal Nut for Spindle
3205 Fibre Washer-Idler 79 | 2087 Screw 6/32 x 1/4'* Reset Lever
3385 Felt Washer -Pulley 80 | 492 Washer - Flat Steel-Reset Lever
Note: Above parts may also be used to 81 | 2580 Reset Lever
service: 82 2025 Spring - Reset Lever

3321 Motor (110 Volt 50 Cycle) 83 | 2563 Spring - 12" Record Selector

| 3322 Motor (220 Volt 50 Cycle) 83-Al 1720 Speed Nut - Spring - 12'* Record Selector

a4 | 409 Screw 1-/24 x 5/16 and Lockwasher

! 3129 General Industries Turret Motor 110 Voit 85 2081 Term 'nal Strip

. 80 Cycles a8 | 2087 Screw 6/32 x 1/4
3139 Pulley 78 RPM 87 2574 Return Spring-Pickup Arm
3140 Pulley 45 RPM 88 3384 Control Shaft Assembly
3141 Pulley 33-1/3 RPM 88-A| 1052 ““C*» Washer for ttem 88
2772 | ldler Wheel 89 2580 Rubber Bumper
2773 Mounting Grommet 90 2581 T Set~-down Lever
2765 Lever Grommet 91 4687 Switch
3088 Idler Spring 82 29031 Fiber Insulating Strip
3204 Hairpin Clip-ldler 03 2573 8witch Cover
3205 Fibre Washer -1dler 94 1720 Speed Nut - Switch Cover Hold-down
3355 Felt Washer -Pulley 95 2661 Locator Plate - Tong-Arm Return

05-Al 2266 Fiber Washer
Note: Above paris may also be used to 86 |22m1 Retaining Ring - Locator Plate
service: 97 {2983 Spring Washer

3395 Motor (110 Volt 50 Cycle) 98 |2ses Spring Shut-Off Lever

100 402 Washer - Flat Steel - 7' Set-down Lever
3211 Russel Turret Motor 110 Volit 80 Cycle 101 2087 Screw 6/32 x 1/4' - 7' Set-down Lever
3353 Idler Wheel 102 | 2591 Lever Assembly - Shut-off
3354 Pulley 33-1/3 RPM 108 | 1587 Lever Assembly Bearing
3356 Pulley 45 RPM 104 | 2032 Screw 4/40 Hex Head
3357 Pulley 78 RPM 105 25320 Trip Finger Cam
3358 Idier Arm & Pivot Assembly 108 19715 Pal Nut
3350 Idler Arm Link 107 2262 Conical Lift Pin SBoring
3380 Idler Spring 108 1588 **C’” Washer - Lift Pin Spring
3361 Hairpin Clip ldler 109 1888 “C" Washer - Slide Retainer
2638 Mounting Grommet 110 2958 Trip Link
3362 Felt Washer -Pulley i1l 2245 Rivet-Trip Link
3363 Fibre Washer -1dier 112 2935 Control Link
2785 Lever Grommet 113 2586 Shut-off Bracket Assembly
114 | 2053 Screw 6 x 5/16
Note: Above parts may also be used to 115 | 2978 Shut-off Spr
service: 118 409 Screw 10/24 x 5/18 and Lockwasher
: 3393 Motor (110 Volt 50 Cycle) 117 2571 Ejector Link Assembly
. 3394 Motor (220 Volt 50 Cycle) 118 2274 Flat Washer
3338 Alliance Turret Motor 110 Volt 80 Cycle 118 2087 Screw 8/32 x 1/4 Slige and Cam Assembly
3481 Idler Wheel 120 2288 8lide and Cam Assembly
3439 Mounting Grommet 121 2211 .Blide Bearing
3487 Idler Spring 122 |2246 Spring - Slide Bearing
3484 Pulley 78 RPM 123 2208 Pal Nut
3483 Puliey 45 RPM 124 2909 Washer
3482 Pulley 33-1/3 RPM 125 2597 Control Shaft Assembly - Motor
3488 “C’ Washer for Idler Wheel 128 2765 Rubber Grommet
3403 Fibre Washer for Idler Wheel 127 2810 Compression Spring
3492 Fibre Washer for Pulieys 128 |2509 Switch Control Lever Assembly
3480 Felt Washer for Pulley 129  |2087 Screw 8/32 x 1/2"*

99 2579 Spring - 7" Set-down Lever

GENERAL INFORMATION
'"THE MODEL 950 SERVICE MANUAL (V-M FORM

2544) MAY BE USED IN THE SERVICING OF ALL
MODEL 950 TRI-O-MATIC" RECORD CHANGE RS,

EVEN THOSE PRODUCED AFTER OCTOBER 15th,

1950 AT WHICH TIME MANY PRODUCTION CHANGES
WENT INTO EFFECT. These changes are outlined in
the following paragraphs and should be noted, as it is
of the utmost importance when ordering replace-

{|ment parts.
You will find that most of the new items are

interchangeable with those used in earlier models with
the exception of the shut-off lever (item 126) V-M
part 2591. Should it become necessary toreplace this
item, the slide and cam assembly (item 120) V-M part
2288 should also be replaced and vice versa with the
later design. (Refer to parts list in this supplemen-

tary manual).
The last record shuf off mechanism has been

altered slightly and functions as follows:* When the

last record is dropped to the turntable the record
support arm also slides downward contacting the shut
off bracket assembly. This, in turn, pivots the shut
off lever (126) through the media of spring (131) and
connecting shut off wire, However, the full pivot of
the shut off lever (128) is blocked by the escape lever
(130A) of the slide on cam assembly (130), which has
moved in under the shut off lever. This prevents the
changer from shutting off. As the changer completes
the change cycle, the shut off lever (126) slides off the
escape lever (130A) and drops into the slot of the cam
and slide assembly (130). When the last record hasif
been played, the change cycle starts again, however,|{
this time, as the pickup arm moves outward, the way
is clear for the shut off lever (126) to raise to the
shut off position, thus causing the mechanism to shut
off upon completing the change cycle (see ‘‘Change
Cycle’” in the V-M 950 Manual, Form No. 2544, for
complete description of the shut off mech.,).



REASONS FOR ADDITIONS AND CHANGES

REF. PART .To The Record Changer Mechanism

NO. NO. DESCRIPTION REASON

115 3602  Hinge Button Bearing This hinge button bearing repiaces the 2310 pivot screw in order
to maintain better control over the verticalfriction-of the tone arm.

116 3887 Jam Nut This jam nut replaces the 1975 palnut inasmuch as the palnut had
tendancy to strip the threads of the brass housing in which the tone
arm lift pin rides.

117 3888  Lock Washer This lockwasher replaces the 2937 flat washer inasmuch as a
locking device was needed to secure the 2887 jam nut into position.
No lockwasher was needed with the. 1975 palnut as the palnut was
self-locking.

118 4088 Brace for Base Plate This brace was added to the baseplate in order to straighten the
well in which the turntable rides to prevent turntable scraping and
also to prevent bending of the baseplate while {n transit.

119 2546 Record Support Hold- This spring was added shortly after the beginning of the 950 pro-

down Spring duction in order to facilitate the shut off after-the last record had
been played.

120 2110 ‘‘C’’ Washer for This “C’” Washer was omitted from the original exploded view of

Record Support the Model 950 and it was felt necessary to show it on this drawing.

121 4172 Spring for Trip Lever This spring replaces the 2516 spring washer in order to maintain

Assembly a more uniform friction within the trip lever assembly.
122 1736 Motor Mtg, *‘C”’ This “‘C”’ Washer was adapted for motor mounting purposes inas-
\yasher much as the original snap fastener proved to be unsatisfactory.

123 3815  Slide Support This support was added to the mechanism to stabalize the slide
and cam assembly during the change cycle,

124 2932  4-40 Hex Hd. Screw This screw is used to secure the #3915 slide support in position.

125 3901 Reject Spring " This spring replaces the 1721 reject spring and tends to give
better return action on the reject rod assembly.

126 4013 Shut Off Lever As- This replaces the 2591 shut off lever assembly which consisted of

sembly two separate items and will also serve to simplify and improve
upon the last record shut off.

127 2579 Shut Off Lever Spring This replaces the 2585 shut off lever spring inasmuch as the 2585

. spring did not have the proper tension for the new shut off lever.

128 3916  Tinnerman Nut This 1nnermin nut replaces the 2932 self tapping screw on some
models dye to a change jp t

129 2585 Escape Lever Spring This spring was necessary to help a(,tuate item1 130A which is an
escape lever located on the main slide and cam assembly.

130 4014 Slide and Cam As- This replaces the 2288 slide and cam assembly inasmuch as the

sembly earlier assembly did not carry the escape lever and spring for the
shut off mechanism.
3T 3018 Shul GIT Spring This spring replaces the 2978 shut off spring inasmuch as the

2978 spring did not have the proper tension when used with the
new shut off mechanism,

REF.

115
116
117
118
119
120
121

o]
“

123
124
125
126
127
128
129
130
130A
131

NO.

PART

NO.

3602

DESCRIPTION

Binge Button Bearing
3887 Jam Nut
3888
4088
2546
2110
4172
1736
3915
2932
3901
4013
25179
3916
2585
4014
4005
4016

Record Support Holddown Spring
‘'C”” Washer for Record Support
Spring for Trip Lever Assembly
“‘C’”’ Washer-Motor Mounting

Shut-Off Lever Assembly

Lock Washer

Brace for Base Plate
Slide Support

Screw 4-40 Hex Hd.
Reject Spring

Shut Off Lever Spring
Tinnerman Nut

Escape Lever Spring
Slide and Cam Assembly

Escape Lever (Part of item 130)
Shut Off Sprin

‘Most of The changes which have taken place on the Model 950 Tri-O-Matic record changer were so done to
hnprove upon the product and from time to time we will incorporate more changes either to simplify or
improve upon the mechanism,

P -
ARTS LIST V-M 950 REPLACES

2310 Pivot Screw
1975 Palnut
2937 Flat Washer
Addition to Mech.
Addition to Mech.
Addition to Mech.
2516 Spring Washer

Addition to Mech.

Addition to Mech.

Addition to Mech.

1721 Reject Spring

2591 Shut Off Lever Assembly
2585 Shut Off Lever Spring
2932 Screw

Addition to Mech,

2288 Slide and Cam Assembly
‘Addition to Mech.
2978 Shut Off Sprin

NE—
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The Webster-Chicago Model 77 basic mechanism
is a two speed, automatic record changer. Simple
in design and operation, it will automatically
play up to eight 7" records of either 3314 or 45
rpm.

The 114" center hole records are played on the
Model 77 by inserting an RS-46 center hole
adapter in the record. An important feature of
the RS-46 adapter is its weight. The adapters are
metal and the added weight is just enough to
prevent the records from slipping.

Model 77 repeats the last record of a stack until
the Speed Selector wheel is turned to the center

or OFF position. The idler wheol is-pulled away ... ..

. from the motor shaft when the control is at OFF,
' preventing flat spots on the rubber idler which
would cause wow and rumble.

Model 77 features the Webster-Chicage Velocity
Trip which guarantees fast record change regard-
less of the position of the trip grooves or the
speed with which they move the pickup arm to-
ward the center of the record. The Velocity Trip

~len aliminAtae lvtarnl nracenra raoinet tha deli-

MODEL »50

DESCRIPTION

cate sides of the record grooves that would be
present if "lead in" springs were used. This lack
of lateral pressure is considered to be as import-
ant as extra-light vertical pressure or needle
weight.

Model 760 is a Model 77 mechanism combined
with an omplifier and speaker in a beautiful
plastic case to form a complete table model auto-
matic phonograph.

Model 755 is a Model 77 mechanism mounted on
an attractive, convenient, metal base. Model 755
is usually connected to the phono input of a radio
receiver. A switch is provided to conveniently
play either the 10-inch and 12-inch changer in
the radio-phono combination or the Model 755.
Model 762 is a Model 77 mounted in an attractive
burgundy leatherette carrying case, together with
an amplifier and speaker, to make a fine porta-
ble phonograph.

These service instructions apply to the changer
mechanism of all models. The circuit diagrams
for the phonograph models are included in the
averating instructions included with each unit.
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PICKUP CARTRIDGE

The pickup cartridge may be of the crystal or
ceramic type. Replacement cartridges and nee-
dles are available from most radio parts distribu-
tors and should be ordered by the manufacturer-
ers name and part number printed on the car-
tridge. If a substitute cartridge is used, it may be
necessary to use a different needle pressure ad-
justing weight to maintain the correct needle
pressure of approximately S grams. When order-
ing the removable weight, specify the cartridge
to be used.

A.C. CONNECTIONS

Connect the motor cord to a source of 105-115
volt 60 cycle current only. Do not under any cir-
cumstances connect the motor to a Direct Current
plug (DC) or alternating current of any other
frequency.

To Play Records — See Operating Instructions
supplied with the changer or phonograph.

SERVICE NOTES

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. recoerd changer
model and production number, stamped on the
under side of the main plate.

The functions and most probable misadjustments
of the main assemblies are as follows (reference
numbers refer to the photographs on page 7).

THE AUTOMATIC TRIP FAILS
TO FUNCTION
Model 77 uses a Velocity trip mechanism in order

to reduce "non play” time to a minimum, in other
words to secure a fast change cycle.

As indicated in Fig. 1 when the pickup arm (4)
moves toward the center of the record the weight
(7) and the felt washer (7B) cause the Velocity
trip arm (7A) to move with it. The arm in turn
pushes the tail end (11A) of pawl (11). Each time
the hub “H” of the turntable rotates, the cam
shaped lug "S” pushes the pawl (11) to the "re-
store” position. This prevents the pawl engaging
the lug “L” to start the change cycle. Whenever
the pawl (11) is pushed quickly, it engages the
lug "L” before the cam can push it back and the
mechanism goes through its change cycle. The
quick push is provided by the pickup arm when
it follows the "“velocity” grooves in the center of
the record.

If the qutomatic trip fails to function, check for:
1. Bent “"pawl tail” (11A) or bent arm (7A).
2. No trip groove on records.

3. Arm (7A) binding and not following the move-
ment of the pickup arm.

4. Paw! may be dirty and sticky. Remove and
clean.

5. The Arm (7A) and the weight (7) should be free

Fig. 1

to move back slightly each time the cam "S*
resets the pawl (11), as explained in the dis-
cussion of the Velocity Trip above. Clean the
telt and arm with Carbon Tetrachloride or simi-
lar cleaning agent.

PICKUP ARM LIFT

OR TOO LOW

The vertical movement of the pickup arm is con-
trolled by the motion of the lever (10) Fig. 2 as
the cam follower pin "P” follows the up and down

NS TTTINIY
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-contour of the cam in the bottom of the turntable.

Adjustment of the vertical lift of the pickup arm
can be made by means of the pickup arm post
(6A) Fig. 2.




NEEDLE SET DOWN POINT
INCORRECT

The pickup arm should set the needle down just
inside the "lead in groove’ of the record.

The horizontal movement of the pickup arm, like
its vertical movement, is controlled by the motion

of the lever (10) Fig. 2. As the cam follower pin

“P” follows the eccentric grooves on the under

side of the turntable, the pickup arm post (BA) is

moved forward and back to permit the next record
of the stack to drop.

Any final adjustment of the movement of the arm

is made by means of the eccentric screw driver

slot "E” Fig. 3.

1. Loosen the pickup arm mounting screw (5)
slightly. This screw is the anchor post for the
eccentric adjustment lever.

2, Insert a screw driver in the slot "E” and move
the arm in or out, slightly, as required.

3. Tighten the mounting screw (5), being careful
to not change the set down adjustment setting.

6A

Fig. 3

MORE THAN ONE RECORD

IS DROPPED DURING A

CHANGE CYCLE

The three fingers of the center post support the

unplayed stack of records and drops them one at
a time, onto the turntable.

WEBSTER RCD.CH. PAGE_22-

755, 760, 762

In operation the sequence of functions consists
of the following. Referring to Fig. 4, the actuating
wire “S” is pulled downward part way at the
start of the change cycle. This expands the rubber

Yigs. 4 and 5

collar (1E) which suspends the second and re-
maining records, while the bottom record No. 1,
lowers slightly to provide air separation between
Nos. 1 and 2 records, breaking the partial vacuum
between the two records. The 3 fingers "F" mean-
while have closed slightly, although remaining
in the expanded position. As the change cycle
proceeds to the point where the tone arm is
swung to one side ready for the dropping of the
next record, a further downward pull on wire “S"
retracts the fingers “F”, permitting the record to
drop, as shown in Fig. 6.

< . ;
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RECORD *lX

Fig. 6

If the expansion rubber does not hold the stack
of records up, adjust the bulge by means of the
screwdriver adjustment “A"”. To do this:
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1. Do not turn the power omn.

2. Trip the reject button and turn the turntable
clockwise by hand until the three fingers are
fully closed.

3. With a screwdriver turn the adjusting screw
"A" until the rubber expansion ring (1E) ex-
pands sufficiently to support a stack of records.

4. Turn the turntable on through the change cycle
and see if the expansion rubber is entirely
free when the change mechanism is in the
neutral or rest position. It should be possible
to move the top of the spindle shaft up and
down slightly.

S. Put a stack of records on the spindle and make
certain that the expansion rubber is correctly
adjusted.

Important Note: Any grease or oil on the expan-
sion rubber will make it slick and the records will
not be held up. Remove any grease or oil with
Carbon Tetrachloride.

WILL NOT DROP RECORDS

. Check for:

l. Foreign matter, dust, etc, inside the spindle to
prevent the fingers from closing fully and at
the same time.

2. Bent or broken spindle finger.

3. Insufficient pull on wire "'S” inside spindle. To
adjust, be certain the set screw holding the nut
(27}, Fig. 14, is tight. Loosen the set screw in
nut (28). Trip the mechanism and turn the
turntable until the fingers close as much as
possible. Back off nut (28) until the fingers are
loose, then retighten until the fingers are just
closed into the shait. Notice the position of any
one of the flat sides of nut (28) and tighten the
nut 3 or more "flats”. Tighten the set screw.

If the mechanism stalls in cycle and all other
adjustments are correct, loosen the set screw
and back off the nut one or two “flats”

STALLS IN CYCLE

1. Tap the motor to seat the self aligning bear-
ings more perfectly.

2. On early models the sleeve (14I) was placed
at the top of the motor shaft, not as Figs. 7 and
8. If the bushing is at the top of the shatt, force

. it on down to the position indicated. The speed
selector wheel will then be calibrated wrong
so it would be well to replace it.

Figs. 7 and 8

TURNTABLE TURNS AT 45 R.P.M. AT
EITHER SPEED SETTING

The power from the motor is transmitted to the
turntable by means of a compound diameter idler
as illustrated in Fig. 9. The turntable speed is
changed by shifting the idler up or down to con-
tact the motor shaft or the shaft sleeve as shown
in Fig. 10.

Figs. 9 and 10

If the motor shaft sleeve (141} is too high on the
shaft, the idler will contact it in either speed con-
trol position. Gently force the sleeve down on the

shaft until the idler just clears it when in the 45
rpm position.

TO REMOVE TOP COVER FROM
MODEL 760

Fig. 12 shows a Model 77 basic mechanism with
the top cover removed for easy access to the
mechanism. Fig. 12 also shows how the mechan-
ism will look after the Model 760 has been re-
moved from its cabinet. The top cover or the cabi-

net must be removed in order to make some of
the adjustments or repairs mentioned in the Serv-
ice Notes. To do this:

1. Remove pickup arm mounting screw (5), re-

move the pickup cord terminal clips from the

pickup cartridge, remove the anchor spring
(through which the leads are threaded) from
the pickup arm, note the routing of the pickup
leads as you pull them out of the arm through
the hinges.
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2. Use a #6 Bristol wrench to loosen the pickup . -
arm mounting assembly screws (6F) and re- 2. Unplug the leads connecting the amplifier and

move the mounting assembly (6). Lift off the changer .mechcmism. Lift the amplifier out of
Reject button (19) and felt washer. the chassis.

3. Remove the 6 mounting screws "A” indicated To reassemble Amplifier to Phonograph, put to-
in Fig. 12. (Caution: Remove only these gether in reverse order to the above disassembly

screws — No others at this point.) instructions. Be certain to place the heavy card-,
Lift the cabinet off the mechanism and am- board spacer in position.
plifier.

6F TO REASSEMBLE TOP COVER TO

MECHANISM AND PICKUP ARM
— TO MECHANISM

3 " It is imperative that the following steps be follow-
ed in the order listed. Failure to do so may result

o in difficulty in making the necessary final adjust-

ments for needle set down point positioning.

o
41
R
\
N
i

L’;)\ 6 1. Place the cabinet over the mechanism, etc. and

fasten in place with the 6 mounting screws.
< iR J—6C  (Fig. 12)

-= 2. Trip the mechanism and turn the turntable by

vffi £ hand until the pickup arm raising lever (10)
- is at the extreme limit of its outward movement .

” (the fingers of the spindle will be fully closed

60 into the spindle at this point). Force the mount-

0O ing post (BC) Fig. 11 to turn until the extended

set screw (6D) is firmly against the bracket at
Fig. 11 point "E”. The ear of the velocity trip arm will

of course be carried with the set screw.
TO REMOVE THE AMPLIFIER

1. Remove the dial knobs by pulling them straight

out, remove the mounting nuts holding the vol- a . . . .
‘ rm mounting o bly (6) 1 -
ume and tone controls in place. remove the 4 g assembly (6) is placed in posi

mounting screws “B” Fig. 12. Save the heavy tion and tightened. BEFORE TIGHTENING the
cardboard spacers. set screws, position the mechanism (6) care-
tully so the pickup arm height adjusting pin
(6A) is exactly in the shallow groove on the
pickup arm actuating assembly (10). Failure
to adjust this properly will result in an incor-
rect needle set down point on the record. It
may be advisable to just lightly tighten the set
screw (6F) and check the needle set down ad-
justment. Tighten them securely if the adjust-
ment is correct.

Hold the mounting post in this position by
means of the pickup leads while the pickup

Be very careful to not tighten the set screws
too firmly in the wrong place, forming dents in
the mounting post that will prevent a correct
adjustment.

3. Attach the pickup arm (4) to the hinge and
mounting assembly {6} by means of set screw
(5).
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4. Maoke any final needle set down adjustment by

means of the screw driver slot {E) as explained
on page 3.

If you should get a false needle set down point.
remove the mounting screw (5) and the pickup
arm, then bend the bottom ear of the bracket
holding the pickup arm height adjusting pin
{6A) until the point of the pin (BA)} fits exactly
in the groove of the actuating assembly (10).
Be careful not to bend the rest of the pickup

pickup cartridge, remove the anchor sPring_
(through which the leads are threaded) from
the pickup arm, note the routing of the pickup
leads as you pull them out of the arm through
the hinge. :

. Use a #6 Bristol wrench to loosen the pickup

arm mounting assembly screws (6F) and re-
move the mounting assembly (6) from the
mounting post (6C). Lift off the Reject button
(19) and felt washer.

arm mounting assembly. Remount the pickup 4
arm and recheck the adjustment of the screw:
driver adjustment "E”.

. Remove the 3 nuts from the mounting studs
and lift the top cover from the mechanism.

TO REASSEMBLE THE TOP COVER
TO THE MODELS 77. 755 AND 762

1. Place the top cover in position and replace the
lockwashers and nuts on the 3 mounting studs.

TO REMOVE TOP COVER FROM
MODELS 77, 755 AND 762

1. Remove the mechanism from the cabinet or,

base pan.

2. Remove pickup arm mounting screw (5), re- 2. Follow steps 2, 3 and 4 for reassembly of Model

move the pickup cord terminal clips from the 760 cover. .

MODEL No. 77—REPLACEMENT PARTS LIST

Figure Part Figure Part
Number Number Description Nymber Number Description
1 11X%529 Spindle Cap and Wire 14B 25P429 Washer — Fibre ... ........
Assembly . .. ... 14C  50P034 . Retaining Clip .............
2 11X528 Main Spindle Assembly ... .. 14D 50P125 Retaining Clip .............
3 25P432 Fibre Washer . ............. 14E 46P130 Tension Spring .............
4 42pP209 Tene Arm ............... ... 14F 46P212 Tension Spring .............
5 26P912  Tone Arm Mounting Screw .. G 24P043  Rubber Sleeve Bumper .....
6 21X304 Tone Arm Mounting Assembly 14H 25P074 Rubber Crommet ... .......
6A 41P713  Height Adjusting Pin ....... 141 4G6P188  Speed Bushing ..............
7 11X496  Automatic Trip Assembly — 15 26P046  Nut — Motor Mount ..... ...,
. Complete ................ 16 25P211 Lock Washer ~ Motor Mount.
7R A5P871  Trip Lever ................. 17 25P367  Washer — Motor Mount . .. ..
B 23P420 Felt Washer ............... 18 25P363 Shock Mount — Motor ..., ..
8 nxs0l SP];E‘* Control Kaob, Lever 19 49P132  Reject Control ..... ........
racket Assembly ... .., .. ) :
3 45P838 Switch Slide . 20 11X492 Manuat Trip Lever Assembly.
10 11X498  Tone Arm Actuating Lever 21 46P223 Tension. Spring — Trip Lever .
Assembly ................ 22 46P196 Tension Spring .............
104 46P206  Spring for 11X498 ... ........ 23 46P209 Tension Spring .............
10B 25P439  Retainer for 11X498 ... . 24 11X495  Spindle Actuating Assembly .
1 11X499  Paw! and Wire Assembly ... 25 27P212  Retaining Pin for 11X495 . ..
114 50P225 Retainer Pin . ... .......... 26 45P891 Pull Down Spring ...........
12~ 46P145  Tension Spring for Actuating 27 41P688 - Hold Down Anchor ..........
Lever ... .................. 28 41P687 Lock Nut ................... )
13 24P043 Rubber Sleeve Bumper ...... 29 32P044 A.C. Switch ... oo,
1 15X103  Motor ...........eviiin.... 30 11X489  Turntable . .................
14A 11X507 Idler Whee! ................ 31 49P130 Tone Arm Res . .............
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GENERAL

The Record Changer will avtomatically play up to twelve
10 inch or ten 12 inch records at one loading. The Record
Stack rests on the Spindle and the Record Shelf. The Se-
lector Sprocket drives the Ejector Plote which pushes the
records off the Shelf and Spindle allowing them to drop on
the Turntable. To load for automatic operotion, set the
Record Size Selector Knob to 10 or 12, raise the Pressure
Bar, place the stack of records on the Spindle, lower the
Pressure Bar until it rests on the Record Stack. Set the
AUTO-MAN-OFF switch to AUTO and press the Record
Change Button. The Changer will play the entire selection
of records and will repeat the last record unti! it is turned
off. For manual operotion set the AUTO-MAN-OFF switch
to MAN and play the records singly as on a non-auto-
matic record player.

RECORD SIZE RECORD SHELF TURNTABLE
SELECTOR KNOB

AUTO-MAN-OFF
SWITCH

GCOBRA
TONE AR

PRESSURE BAR

MOUNTING BOLTS

SPINDLE

Fig. 1. Top View of Record Changer.

2800

lr
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MODEL S-14001
| DESCRIPTION

The phono moter friction drives the idler wheel. The idler
‘wheel rim drives the turniable, ond the turntable shaft. To
the turntable shoft is attached the segmented clutch drive
plote. The pawl on the cluich drive sprocket assembly
engages the drive plote causing the sprocket to rotate. The
powl pusher lever on the clutch release orm assembly
causes the clutch o engage or disengage.

Closing either the trip switch or the record chonge switch
energizes the solenoid. The magnetic flux of the solenoid
attracts the clutch release lever causing the mechanism to
trip ond move the pawl pusher arm away from the clutch
pawl. This action allows the ¢lutch pawl spring to pull the
pawl into position for the drive plate segment to engage
and start the cluich sprocket rotating. The cluich 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 broke 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

OF CYCLING

tone arm over the starting groove of the record. With 127
records, the locating pin swings the tone arm in while the
locating bushing swings the tone arm with 10" records. The
locating bushing is pushed upward by the record selector
lever. 5. The reset stud resets the clutch trip mechanism.
Moves the pawl pusher arm in the path of the clutch pawl,
6. The lift pin lowers the tone orm over the starting groove
of the record. 7. The brake stvd releases the brake. When
the clutch pawl hits the pawl pusher orm, the clutch selector
disengages.

The selector sprocket actuates the record ejector plate
and must be timed with the timing sprocket to drop the
records on the tumtable when the tone arm is at its greatest
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 pawl on the tip 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 naxt

the record stack. 4. The locating pin or bushing swings the cycle.
RQTATING CLUTEH SELECTOR SPROCKET .
11ov. MOTOR IDLER TURNTABLE CLUTCH T DRIVE ). Turns Record Ejector Com
AC WHEEL SECTION SPROCKET {Pushes Records OF Record
SECTION Shelf)
&V,
AC RECORD
CRANGE »
SWITCH
PAWL PUSHER LEVER
Yo Solencid 1. Engages Clutch
2. Disengages Clutch
TRIP TIMING SPROCKETY
SWITCH t
. Applies brake to tone arm.

2. Pushes Jift pin vp. (Raises tone

arm).

Pushes the tone arm control lover

out, [Swings tone arm off record).

@ Pushes the tone arm control lever
in. (Swings tone arm over starling
groove of record).

. Reaets the powl pusher lever.

. lowers lift pin. (Lowers tone arm
over starting groave of record).

RECORD $IZE SWITCH 3

1. 10 inch records. The LOCAT.
ING BUSHING swings the tone
arm in for 10 inch records.
The record size switch maves
the record size tevecr i the
path of the locating bushing ond
forces it up.

Fig. 2. Sequence of Operation—Zenith Record Changers.

. 12 uxh records. The LOCAT.
ING PIN swings the tone orm
in for 12 inch records. The
record size  swikkh moves the
record vize tever oway from
the poth of the locoting buching

- Releases the tone arm brake.
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THEORY OF THE COBRA
RADIONIC PICKUP

Il _04
5
== AUDIO
| L OUTPUT.
1] \\ ML e -
A
R
1 203
£
é,moouunou

ON REGO|
52_- RD.

Fig. 4. Simplified Cireuvit of Oscillator.

The operation of the Cobra pickup is considerably dif-
ferent from Crystal and Dynamic pickups. These pickups
genercte audio power, while the Cobro controls power
generated by a radio frequency oscillator. The triode tube
is a modulated oscillator, detector and audio amplifier. The
oscillator operates at a frequency of 2.5 Mc. Modulation is
accomplished by chonging the energy losses in a tuned
circuit. 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 Ly
is in the Needle Cartridge with the vane and needle
assembly. The coil is fixed and has 40 turns of No. 40 wire
{opproximate DC resistance 2%2 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 ond coil occur (see Fig. 4). In position 2
the vane is at 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 greatest outward swing from the coil,
resvlting in low mutual inductance, low reflected resistance,
higher Q, and a higher RF voltage across the coil. In posi-
tion 3 it is ot its greatest inward swing; resulting in a high
mutual inductance, high reflected resistance, lower Q and
i a lower RF voltage. It can be seen that the amplitude of
the RF voltage which appears across the coil will vary with
changes in Q, satisfying the condition for ampiitude modu-
lation. The position of the vane changes both the Q and L
of the coil. Changes in L shift the frequency slighly, and o
certain amount of frequency modulation is present, but
since there is no frequency discrimination it remains un-
detected.

Since the grid and plate coils are part of a single tuned
circuit, any variations of amplitude of the RF voltage
brought about by the changes in Q across the plate coil
will also appeor across the grid Coil L; causing o shift in
the average plate current through the plate load resistor

: -__WM___._...__—._...___,.____‘

across which the auvdio output voltage is developed. Plate
bend detection takes place since only the positive half of
the grid swing causes on increcse in the average plate
current. These changes in the average plate current appear
as audio voltage across the plate load resistor.

The 2.5 Mc. RF voltage and the audio voltage both
appear at the plate of the oscillator triode. Ry, C4 and C5
filter out the RF voltage allowing only the audio component
to the grid of the phono amplifier where it is amplified and
reproduced by the loud-speaker.

LUBRICATION

. 2 DROPS LIGHT
" MACHINE OIL

2 DROPS LiGHT MAGHINE
OIL, UPPER MOTOR WICK

Fig. 5. Lubrication Top of Record Changer.

Sta-Put grease No, 512 (light grease of the vaseline
type) and light machine oil of No. 10 consistency are used
for lubrication throughout.

Figures 5 and 6 indicate the points to be lubricated and
the type of lubricant to use. The Motor has two oil wicks
which should be saturated with oil. The Record Spindle
Guide Bearing, |dler Wheel Bearing, Lower Drive Shoft
Bearing, Drive Shaft Thrust Bearing and the Motor Bearings
are of the OILITE type and require very little attention, If
squeaks develop, be certain that they are not caused by
friction between the Spindle and records on the Turntable.
A thin coat of wax on the Spindle will remedy this condition.

STA-PUT GREASE  STA-PUT SREASE  STA-PUT GHEASE  S18-PUT GREASE
oM LOWER ON SPROCKET OMIDLER TEETH DN TIMIKG SPROCKET
TEETH / TEETH

wemnt

FTA-PUT GREASE ON
LOWER SURTACE
{«IF T OIN GROOVE)

HINE Ol ON
LOWER MOTOR

“

Fig. 6. Lubrication Bottom of Record Changer.
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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 with o screw-
driver {Fig. 7). The fone arm must be held in the rest position
while the adjustment is made. Clockwise rotation of the
screw moves the fone arm in, while counter-clockwise rota-
tion moves it out.

2. Paosition Trip Adjustment.

The Position Trip does not depend on an eccentric groove
in the record to start the record chonge cycle, but will
trip the mechanism whenever the needle comes within o
pre-determined distance from the Spindle. Older type
records thot do not have an eccentric groove can in most
cases be played avtomatically by the proper adjustment of
the Position Trip. Under normal conditions with the needle
approximately 1%’ from the center of the Spindle, adiust
the Position Trip Adjustment Screw (Fig. 7} until the trip
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 irip the mechanism ot
the end. In special cases, screw the Position Trip Adjustment
Screw clockwise for earlier tripping ond counter-clockwise
for loter tripping as the individuol case may be.

TONE ARM SET
DOWN ADJUSTMENT
SCREW

POSITION TRIP
ADJUSTMENT
SCREW

RATCHET

TRIP PAWL

MODEL S-1/00:

ADJUSTMENTS

It may be impossible to find an adjustment that will always
trip the mechanism and never cut off on all type records, and
in these special cases the record must be played monually.

3. Trip Switch Adjustment.

As the record is played, the ratchet on the tone arm pivol
shaft engages the trip pawl. The oscillating action de-
veloped by the eccentric groove on the record closes the
trip switch contacts and cllows the solencid to become
energized. The magnetic flux attracts the trip lever whict
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 op-
proximately Y inch. If the spacing is incorrect, bend the
contact spring. To adjust the contact spring tension, insert o
screwdriver between the contact and guide springs and
bend the contact spring so that an approximale pressure
of one ounce is necessary to move the contact spring from
the guide spring. Be certain that the contact spring exert:
some pressure on the guide spring after adjusiment.

The spacing between the trip magnet solenoid and trip
lever should be approximately %2*. (See Fig. 7.)

GUIDE SPRING

Fig. 7. Tone Arm Set Down, Position Trip and Trip Switch Adjustments.
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SYNCHRONIZING ~ SELECTOR
MARKS SPROCKET

Fig. 8. Synchronization.
5. Tone Arm Height Adjustment.

4. Synchronization.

A properly timed changer drops records on the turn-
table when the tone arm is at its greatest outward swing.
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. 8 indicotes the correct position of the timing
sprocket, selector sprocket and the clutch. To synchronize,
study Fig. 8 and proceed as follows:

1. Reset the clutch trip lever.

2. Turn the timing sprocket until the reset stud is approxi-
mately Y4s” fromthe 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 MAINTAINED
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 ond 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 paw! touches the pawl
pusher arm {3),

4. Lower the chain drive sprocket until it engages the
clutch gears and reinsert the retaining washer.

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 twelve 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 ¢ record
over the Spindle and observe the spac-
ing between it and the Tone Arm. The
spacing “A" (Fig. 10), should be ap-
proximately the thickness of a record.
If the spacing is incorrect, lift the Tone
Arm, remove the Lift Pin, and odjust
the Lift Pin to the proper length.

LIFT PINT

Fig. 10. Tone Arm Height Adjustment,

Fig. 9. Lift Pin.
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REMOVING THE TURNTABLE

Hold the clutch by inserting a wide blade screwdriver
against the spindle bracket ond o segment of the drive
plate. Apply a twisting, pulling force to the turntable.

Before seating the turntable, be certain that the idler
wheel is pushed inside the turntable rim.

Fig. 11. Removing the Turntable.
REPLACING THE MOTOR

When a replacement Motor is ordered, be certain that
the line voltage and frequency of the receiver are given.
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
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
soldered and taped.

REPLACING THE CHAIN

ZENITH RCD.CH. PAGE 2%
MODEL S$-140C¢

The chain may be removed by loosening the adjustabls
idler {Screws "D", Fig. 12}, and opening one of the link
{B) It will be noted that on some models the open ends o
the links face inward while on others outward os in Fig. 12
The reason for this is to get the quietest operation. Nor
mally the open ends of the links will face outward with al
replacement chains.

After the chain is threaded in place, corefully close th
open link and be certain that there is no stiffness in it
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 was
applied to the spindle will remedy this condition.

b. Check lubrication.

MECHANISM STARTS SLOWLY AND MOTOR GET!
HOT.

a. Check line voltage and frequency.
b. Check lubrication.

¢. Motor windings damaged.

d. Room temperature abnormally low.

PRESSING RECORD CHANGE BUTTON ON RECEIVEF
PANEL DOES NOT START RECORD CHANGE CYCLE

a. See that the AUTO-MAN-OFF switch is set to AUTO
b. Check Record Change Switch.

c. Check electrical continvity of solencid circuit.

d. Check the solenoid energizing voltage.

MOTOR FAILS TO RUN EVEN WHEN IT IS DISCON.
NECTED FROM CHANGER AND PROPER VOLTAGI
AND FREQUENCY APPLIED DIRECTLY TQO THE TWC
INPUT LEADS OF THE WINDING.

a. Open windings.
b. Damaged or frozen bearings.

¢. Llower Bearing Support Bracket bent. Remove anc
straighten bracket—Re-center armature.

RUMBLE AND MICROPHONICS DURING REPRODUC.
TION.

o. Changer not "floated” properly. Remove packing
strip. Loosen mounting bolts.

b. Motor retaining rings rubbing on the idier wheei.

<. Motor leads pulled too tight preventing motor from
"floating” freely.

d. Noisy phono oscillator tube.
e. Impression on idler Wheel.

NEEDLE SEYS 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 5.)

CHANGER CYCLES WITH AUTO-MAN-OFF SWITCH
ON MAN.

a. Check AUTO-MAN-OFF switch.
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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. Loose Tone Arm mounting screw.

RECORD IS NOT HEARD ALTHOUGH CHANGER
OPERATES. ’

a. See that the Phono Radio switch is on Phono.
Check receiver audio by listening to radio.
Check the phono oscillator tube.

Check Needle Cartridge.

Check Tone Arm Housing for broken leads.

oo0g

TONE ARM SETS DOWN TOO FAR IN OR OUT ON
RECORD.

6. Check Tone Arm set down odjustment. {Adjustment 1.}

NUMERICAL PARTS LIST

§-10732 ldler Assembly

S-11105  Record Ejector Plate and Pin Assembly

S§-11106 Record Support Plate—Shaft and Pin Assembly

S-11107 Record Support and Ejector Bracket Assembly

S-11109  Selector Sprocket and Bushing Assembly

S-11111  Turntoble Shoft ond Bearing Assembly

S-11118  Idler Wheel Assembly

S$-11441 Record Change Lever and Stud Assembly

S$-11473 Cobra Needie Cartridge

S$-11657 Idler Stud and Washer Assembly

$-12633 Needle Cartridge Socket and Cable Assembly

S-13060 Cobra Tone Arm Hinge Plate and Swivel
Bracket Assembly

5-13062 Cobra Tone Arm Hinge Plate, Swivel Bracket,
Needle Cartridge Socket and Cable Assembly

S-13466 Cobera Tone Arm Assembly

S-13894  Clutech Powl Assembly

S-13895 Drive Sprocket and Bushing Assembly

$-13896  Turntable Drive Shaft Bearing Assembly

$-13900 Timing Sprocket Assembly

S-13901  Trip Switch Assembly

S-13902 Tone Arm Pivot Shaft and Bracket Assembly

§-13903  Clutch Release Arm Assembly

$-13913  Magnet Coil Assembly

$-13931 Turntoble Assembly

S-13933  Main Base Plote Assembly

8-14140 Record Spindle Assembly

S-14172  Cable Assembly

S-14581  Trip Lever Mounting Bracket Assembly

S-14582  Trip Lever ond Pawl Assembly

12-1216 Tone Arm Pivot Bracket

12-1390 Magnet Mounting Bracket

12-1402  Record Spindle Support Bracket

17-81 Cabie Clamp

23-22 AC Wire Connector

24-445 Record Ejector Housing Cover

43-152 Record Ejector Housing

43-157 Tone Arm Support Housing

CHANGER CONTINUES TO CYCLE.
a. Check the trip switch adjustment. {Adjustment 3}
b. Check Record Change switch.
¢. Clutch release- mechanism sticks.

CHANGER WILL NOT CYCLE UPON COMPLETION OF
RECORD.

a. See that the AUTO-MAN-OFF switch is set to AUTO,

b. Be certain that the record hos an eccentric center
groove.

c. Check the Trip Switch.
d. Check the solenoid energizing voltage.

SQUEAKS WHEN CHANGER IS IN CYCLE.

a. Friction between Lift Pin and Timing Sprocket, Apply
a thin coat of Sta-Put,

MOTOR RUNS BUT TURNTABLE SLIPS OR STOPS.
a. Turntable not fully seated. Tap gently.

54-30 No. 8-32 x %6" Hex Nut—Steel NP,

54-66 No. 10-32 x %" x 14" Hex Nut—Steel N.P.

56-128 Groove Pin {Sprocket Bushing)

56-226 Tone Arm Lift Pin—Lower

56-227  Tone Arm Lift Pin—Upper

57-1323  Tumtable Shaft Plate

58 158 Five Prong Plug (for S-14172}

63-1744 100 Ohm Carbon Resistor 2 W.
Insulated

69-38 No. 8-32 x %" RH.M.S.—Steel N.P.

69-43 No. 8-32 x 3" R.H.M.S.—Steel N.P.

73-90 No. 8-32 x %s" Hex Head Slotted Set Screw—
Conepoint

7399 No. 8-32 x 4" Slab Head Set Screw —Steel
Conepoint

73-102 No. 8-32 x 74" Slab Head Set Screw — Steel—
Conepoint :

76-409 Record Ejector Cam Shaft

80-347 Toggle Spring {S-11106)

80-368 Idler Wheel Tension Spring

80-448 Pressure Arm Spring

80-531 Brake Spring

80-538 Landing Adjustment Spring {5-13902)

80-572 Clutch Spring (S-13894).

80-574 . Pawl Pusher Bracket Spring (S-13903)

80-582 Powl Spring (5-13901)

80-584 Tone Arm Lift Pin Spring

80-605 Cobra Cartridge Socket Tension Spring

80-653 Trip Arm Spring ($S-13903)

83-1349 Tone Arm Shipping Strip

83-1453 Two Lug Terminal Strip

85-371 3 Position Slide Switch

93-10 025 x .260 x %" Steel Washer—Cadmium

93-216 015 x .255 x 74" Steel Washer— Cadmium

93-125 No. 6 Int. Shakeproot Lockwasher No. 1206

93-126 No. 8 Int, Shakeproof Lockwasher No. 1208

93-617  Sprocket Shoft Retaining Washer '

93-673 ldier Wheel Stud Washer
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93-678
93-679
93-764
93-900
93-901
93-903
93-905
94-415
112-450

112-451

112-581
112-619
112-487
112-688

112-689

112-706
112-719

Idler Wheel Stud Fishpaper Washer (Small)
Idler Wheel Stud Felt Washer (Large}

Spring Washer—Shakeproof

Fibre Washer {Motor Mtg.)

Spring Washer Shakeproof

Steel ansher—-Copper Flash (Motor Mtg.}
Spring Washer—Shakeproof No. 3502-16-01
Tone Arm Locating Bushing

No. 4-40 x ¥a" Phillips Binding Hd. M.S. Steel
Cad. Pl

No. 8 x %¢" B.H. Self Tapping Screw—Ston-
Top—Cad.

No. 6 x 3 R.H. Self Tapping Screw
Cobra Tone Arm Housing Mtg. Screws
Pivot Screw

No. 8 x %" Flot Hd. Screw—Shakeproof Type
25—Cad. PL

No. 8 x %" R.H. Screw—Shakeproof Type 25
—Cad. Pl

No. 4-40 x ¥4" Ig. R.H.M.S. {Sems)—Steel N.P.
No. 6 x %" Flat Head Screw —Self Tapping.

114-88
114-201

114-248

117-133
118-40
125-45
125-60
125.61
128-20
128-40
141-108
148-83
148-87
166-41
188-27
188-32
188-52
214-5

MODEL S-14001

No. 8-32 x V2" Hex Acorn Hd. M.S.—Steel N.P.

No. 8-32 x %¢" Hex Head Slotted — STAN-TAP
—Thread Forming Screw—Cad. PI.

No. 6-20x 4" Hex Head Slotted—Self Tapping
Screw

Record Selector Lever
Record Selector Link
Rubber Grommef'
Pressure Arm Grommet
Rubber Grommet

Record Ejector Cam
Record Selector Cam
A.C. Motor— 60 Cycles
Cobra Tone Arm Housing
Record Pressure Arm
Rubber Bumper

Record Spindle Retaining Washer
Retaining Ring

Retaining Ring

Sprocket Drive Chain

Fig. 13. Needle Cartridge Socket Connections.

Fig. 13 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 applied
as the socket is made of lucite and will burn easily. The complete lead, socket and bracket are supplied as $13062.
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fig. 16. Exploded View of Record Changer.
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MO"ELS s1,012, siLo1l, MOUNTING BOLTS.
$14019, S1L021  SPEED SHFT / N |SELECTOR SHELF
y

=

o
-AUTQ-MAN-OFF
SWITCH

SPINDLE~.__

~——PRESSURE
TURNTABLE ~—— ARM

MOUNTING—
BOLY
—~MOUNTING BOLT

GREEN MIGROGROVE //

GOBRA TONE ARM ~

STANDARD COBRA
TONE ARM

Fig. 1. 514012 and 514014 Record Changers.
GENERAL

) The Models S14012 and 514014 record changers are records to be played, Lift the pressure arm and place a
used in Zenith Models 9H995RLP and 6R9I80LP respective- stack of records over the spindle. Lower the pressure
ly. These changers are designed to play 12 ten inch or 10 arm until it rests on the record stack. Set the AUTO-
twelve inch 78 RPM records automatically. They will play MAN-OFF switch to AUTO, Move the speed shift lever to
33-1/3 RPM records manually, Odd size and warped re- 78 RPM and press the record change button on thereceiver
cords rust be played manually, Mechanically the changers panel.The record changer will play the complete selection
are alike. There are slight electrical differences. Model of records, and will repeat the last record until turned off.
814012 receives the solenoid energizing voliage from the For manual operation set the AUTO-MAN-OFF switch to
receiver proper while the 514014 supplies its own energiz- MAN, place a record on the turntable and set the needle on
ing voltage from a separate winding on the motor. When the starting groove of the record. For 78 RPM records
servicing these changers, check the schematic diagrams use the standard tone arm and place the speed shift lever
for electrical differences, The mechanical operation and to 78 RPM. For 33-1/3 RPM records use the green tone
adjustments of bath changers are identical. To load for arm and place the speed shift lever to 33-1/3 RPM. To
automatic 78 RPM operation, set the record size selector turn the changer off, set the AUTO-MAN-OFF switch to
shelf to either ten or twelve, depending on the size of the OFF, and place the tone arm in the rest position.

12 inch. This difference in inward swing is controlled by the

discriminator lever assembly. When the record size selector,

DESCRIPTION OF CYCLING shelf is turned to the 10 or 12 inch position, its shaft moves the

o — . ) discriminator cam and sets the discriminator lever assembly
The motor drives the turntable thru the media of shafts and ¢, the correct inward swing of the tone arm, After the tone
idler wheels. Closing the contacts of the trip switch or the re- 5y, swings over the starting groove of the record, the tone arm
cord change switch allows current to flow through the solenoid. yifs Jever lowers it and releases the brake. As the clutch gear

pawl lever which releases the gear pawl tooth and allows it to trip pawl and the action removes the gear pawl tooth {rom the

engage the rotating turntable gear. This action starts the clutch path of the turntable gear, causifg the clutch gear ;
gear to turn. A stud on the clutch gear engages the tonearm lift completing the cycleg. ’ d ch geur te stop thus

llever which engages the tone arm stud and raises the tone arm.
!The tone arm ?,i{t lever als? applies the tone arm brake which  Tp, velocity trip depends on the ratio of oscillations of the
1prevents coasting and erratic landing of the needle., The clutch trip switch contact t6 the rate of fovemenk of the tone &¥it, As
:gear moves the tone arm actuating lever and laterally swings the yecord is pltyed, the toné arm lever thoves élowly i.nf;drd
the tone arm off the turntable. During the lateral swing of the Ty, oscillating lever cornes i contact with the ratchet on the
tone arm, the record ejector link and arm assembly operates ;.. arm lever and thern #oves out before the ratchét can drag
.!;he record push pl?t'e and when the tone arm moves to its max- .. oscilinting levar and close the trip switch comtacts, When
;m:!:l?utwaf:tw:?um’ th:hre;“d::: h p,lr‘;e lec:shthe rel::rd the record is completed and the necdle erters the oscillating
n ows it to drop on . ;
oves the tone arm Letuating lever which swings the sone arm 57 0V® the iwazd speed of the tode arm inercases. This
g le ings the tone ArM makes it impossible for the oscillating lever to move out of the

ver the starting groove of the record. The tone arm swings raichet in time and as a result is dragged inward, closing the
| inch nearer the spindle with 10 inch records than it does withiyi; switch contacts and starting the next cycie

he magnetic field of the energized solenoid attracts the trip completes the revolution, the gear pawl tooth bracket hits the,
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S1401l, S1)401¢
S14021

The S14012 and 514014 record changers use the famous Cobra
pickup. On S14012, S$14014 and S14019, use only a red cartridge
in the red tone arm and only a green cartridge in the green tone
arm. On S14021 which has a red tone arm use only a red-green
cartridge. Previously published servicemanuals Z800 and Z 801
explain in detail the theory and operation of the Cobra pickup.
If these manuals are not available, they may be obtained from
your Zenith distributor.

{

RECORD CHANGER MOUNTING CLIPS

Clamp on pivot clips are used to mount the record changer
in the cabinet, The changer is released by applying an upward
pressure to the slotted ends of the clips (see Fig. 3) until the
clips pivot to a vertical pesition. When the changer is install-
ed, the clips are pivoted back to the horizontal or holding pogi-
tion.

PRESS HERE TO RELEASE

Fig. 3. Record Changer Mounting Clip.

LUBRICATION

512 (light grease of the vaseline type) is
Fig. 7 indicates the various lub -
face or teeth

Sta-Put grease No.
used for lubrieation throughout.
brication points. Do not apply grease to the top sur
of the clutch gear,

ADJUSTMENTS

TONE ARM
HEIGHT ADJUSTMENT

TONE ARM SET DOWN
ADJUSTMENT SCREW

TONE ARM HEIGHT ADJUSTMENT

The tone arm height adjustment determines the vertical r:
of the tone arm. If the tone arm does not rise sufficiently, 1
, record changer will not play a full lsad of 12 ten inch recor
! If, on the other hand, the tone arm is raised too high, it fuay
the records on the record shelf. Set the adjustment screw
that the needle clears 12 unwarped ten inch records on the tw
table, The tone arm housing must not hit the underside of
records on the record shelf when the changer is cyclegd af
adjustment.

Fig. 2. Tone Arm Set Down and Height Adjustment. S5LAB HEAD SET SCREWS
¥For maximum rigidity, the spindle, discriminator ¢cam a
tone arm lever are locked in pesition with slab head screv
44 sl b bead set pcrew wrench is available as Zenith part P
68.¢

TONE ARM SET DOWN ADJUSTMENT

The landing ). gition of il needls on the record {sdetermine
by the setting of the tone &rm set down adjustment screw (see
Fig. 2). Clockwise rotstion of the screw moves the tone arm in,

lwhile coumter «cidckwise Potaition moves it out. REMOVING THE 78 RPM TONE ARM

ASSEMBLY

"—twww‘musﬂxﬁjM}QWQCF_i
the two siab head holding screws and pulling the unit out. Wi
the tone arm assembly is installed, the cone points of the s
. . head gcrews must enter the indentations previously made.

The tone arm lever rnust be moved so that its ratchet does o assambly does not bave these indentations, and must
ot engage the 6scillmting switch lever. With a pair of longa'ssembled as follows:

TRIP SWITCH ADJUSTMENT

nose pliers simultaneotisly bend the stationary contact and guide
pring until the spacidy between the trip switch contacts is 1/16

inch to 3/32 inch. The contact spring must always rest against
he heavier guide spring after adjustment,

i. See thay the changer mechanism is ot of cycle,
2. Turn the tone arm set down adjustment screw (see Fig.
as far as it will go in the clockwise direction,
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MODELS S14012, s1L01lk,
514019, s1j021

et

141-122 43-160
* 141-123 S-13913
—
73-112
S-15505
S-15407 80-562
S-15444
188-32 ‘ =2add
93-381 | B w _80-700
80-6I15 - - S5-14490
80-698 __5-14495
S-14487 B 5-14493
_ 80-616
80-613 "
12-1548
S-14494 0545
S-1449|
li4-248
H7-145
17-144
128-45 ' 80-614
Fig. 4. Bottom View.
3. Ingsert the tone arm support shaft through its mounting
4, l::l‘;.l:e.a 12 inch record on the turntable and hold the Cobra REMOVING THE RECORD SHELF

tone arm housing against the edge of the record. Move the The record shelf is removed by unscrewing the slab head
tone arm lever {Part No. 514495} to its maximum outward screw at the bottom of its shaft and the machine screw which
position. These two positions must be maintained during holds the record ejector link, When the unit is assembled, see

the next operation. that the changer is out of cycle and turn the slotted shaft until
5. See that the tone arm lever bushing has approximately .005 the record push off plate is retracted into its housing before
inch play and tighten the slab head screws, attaching the record ejector link,

6. Adjust the tone arm set down adjustment screw (see Fig. 2)
for proper landing of the needle.
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MODELS S51/,012,
OPERATION OF s1401l, Sihols
DUAL SPEED MECHANISM s1lo21

Figs. 5. & 6. illustrate the items involved in the two speed
drive mechanism.

On 78 RPM operation the motor drive shaft comes in contact

with idler wheel 515383 and in turn this idler wheel drives the
turntable.

On 33 1/3 operation the motor drive shaft drives the idler
wheel $15383. A flange on the lower portion of this idler wheel
drives a second idler wheel 515382, This second idler wheel
drives the slow speed drive plate on the turntable. See Fig. 6.

117-163

S-15383

S-15379

Fig. 5. Speed Changing Mechanism,

TURNTABLE DRIVE SURFACE
FOR 78 RPM OPERATION

DRIVE SURFACE FOR
331 RPM OPERATION

Fig. 6, Turntable Assembly S15411.
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MODELS S1)i012,

STA-PUT
S 0
101l, s14019, CREASE

STA-PUT GREASE
ON SURFACE OF

CAM—___

STA-PUT
GREASE

STA-PUT
GREASE

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.

RECORD IS NOT HEARD ALTHOUGH CHANGER OPERATES,
a. See that the Phono Radic switch is on Phono.
b. Check receiver audio by listening to radio.
€. Check the phono oscillator,tube.
d, Check Needle Cartridge, .
e. Check Tone Arm Housing for broken leads.

PRESSING RECORD CHANGE BUTTON ON RECEIVER PANEL
DOES NOT START RECORD CHANGE CYCLE.
a. See that the AUTO-MAN-OFF switch is set to AUTO.
b. Check Record Change Switch.
¢. Check electrical continuity of solenoid circuit,
d. Check the solenoid energizing voltage.

RUMBLE AND MICROPHONICS DURING REPRODUCTION.

a, Changer not ‘‘floated’’ properly. Remove packing strip,
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 FAILS TO CLEAR MAXIMUM LOAD OF RECORDS
ON THE TURNTABLE,

a. Check Tone Arm height adjustment,

STA-PUT GREASE UNDERNEATH SURFAGE
DO NOT APPLY GREASE TO TEETH OR
UPPER SURFACE OF GEAR

STA-PUT

f//’fGREASE

Fig. 7. Lubrication.
"TROUBLE SHOOTING

TONE ARM SETS DOWN TOO FAR IN OR OUT ON RECORD.
a. Check Tone Arm set down adjustment,

TONE ARM SET-DOWN POSITION VARIES.

a. Check Tone Arm Brake and Spring.
b. Tone Arm pivots loosely.

CHANGER CONTINUES TO CYCLE.
a. Check the trip switch adjustment,
b. Check Record Change switch,
c. Trip Pawl gticks,

CHANGER WILL NOT CYCLE UPON COMPLETION OF

"RECORD.

a, See that the AUTO-MAN-OFF switch is set to AUTO.
b. Be certain that the record has an eccentric center groove,
c. Check the Trip Switch, )

d. Check the solenoid energining voltage.

SOLENQID FAILS TO TRIP MECHANISM,

8, Check the pawl lever positioning stud. The tip of the pawl
must be in approximately the same position in relation to the
goear pawl tooth lever as indicated at “'A”’ in Fig, 4. If the posi-
tion is not the same as indicated, the positioning stud can be
bent eilghtly,

b. Tension on the trip pawl actuating spring too high.

MECHANISM JAMS,

a. Burr or sharp point on the gear bawl tooth. Smooth out
with a small file. :

!i



ZENITH RCD.CH. PAG

PIN END VIEW
OF PLUG

MODELS S1)012,
S1401l, S14019,
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Fig. 8, Schematic Diagram S14012 Record Changer.
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Fig. 9. Schematic Diagram 514014 Record Changer.
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9523

17-81
*17-88
23.22
24-458
43-160
43.162
56-144
*56.240
57.-1375
571577
*58-158
*5R.166
63-1744
*64-430
*64-431
69-11
69-43
69-141
69-184
69-262
73-99
73-112
73-121
x73-123
76-538
TH-561
*78-844
80-582
80-605
80-609
80-610
80-613
80-614
80-615
80.-616
80.618
80-619
80-631
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MODELS S14012,
14019, S1ljo21

silo1l,

s34 ne-zes \n-n-
\ {

- 112-485

{— 85-372

- 24-458

A}

4
43-162 0-88

Fig. 10, Parts Identification, Top View.

Cable Clamp '

Cable Clamp

A.C, Wire Connector

Switch Cover

Turntable Gear Assembly

Record Ejector Housing

Socket Retaining Pin

Groove Pin {2 used on §-14521)
Record Push Plate

Record Post Ad). Plate

Five Prong Plug (Used on $-15466)
Six Prong Plug (Used on $-15443)
100 Ohm Ins. 1/2W. Res.
Shoulder Rivet (6 used}

Shoulder Rivet {2 used)

#6-32 X 3/4"" R.H.M.S. Steel N.P.
#8-32 X 3/8"" R.H.M.S. Steel N.P.
#5-40 X 1/4'" R.H.M.5. Steel N.P.
#8-32 X 1/4" R.H.M.S, Steel Cad,
#8-32 X 1/2*" Phillip RRH.M.S5, Steel Stat. Bronze
#8-32 X 1/4'" Slab. Hd. Set Screw Cone Pt {2 used)
#8-32 X 1/2' Slab, Hd, Set Screw Cuppoint
Special Set Screw

Allen Hd, Set Scréw - cone point
Tone Arm Shaft (33 1/3 R.P.M.)
Cartridge socket

Socket {45 R.P.M. Adaptor)

Pawl Spring

Socket Tension Spring

Landing Adj. Spring

Switch Contact Spring

Lift Pin Lever Spring

Brake Spring

Tone Arm Link Spring (Long)
Tone Atm Link Spring (Short)
Pressure Arm Spring

Tone Arm Swivel Spring

Pawl Spring

Tone Arm Height Adj. Spring
Lever Spring (Fast Speed)

Detent Lever Spring

Idler Wheel Retaining Spring
Pawl Spring

Oscillating Lever Spring
Oscillating Lever Tension Spring
QOscillating Lever Spring

Trip Pawl Spring

Felt Strip

Three Position 5lidé Switch

93-35
93.53
93-125
93-381
93-415
93-781
93-876
93-898
93-899
93-969
94-620
94-659
94-661
91-298
97-301
97-329
97-333
112-485
112-619

114-248
114.295

117-144
117-145
117-163
117-164
125-61
125-65
135-13
x135-i4
128-45
14k-122
*141-123
148-83
148-96
148.97
148-109
149 -h0
x159-32
x159-73
x159-74
188.32
199-85
$-13913
S-14487
5-14490
5-14491
5-14493
$-14494
S-14495
$-14499
S-14510
5-14512
$-14513
§$-14514
§-14516
5-14673
5-15379
$-15380
5-15381
S-15382
5-15383
$-15384
$-15407
S-15411
S-15414
5-15421
S-15428
§5-15443
*5-15466
S-15444
5-15451
5-15453
5-15454
5-~15505
x5-15780
12-1444
12-1447
12-1548

PARTS LIST FOR S§-14012-14-19 and 21.

032 X .144 X 3/8"" Stoel Washer N.P. (3 used)

1/32°" X 11/64’ X 3/8" Steel Washer N.P.

#6 Int. Shakeproof Lockwasher {5 used)

1/32"° X 7/32" X 3/8" Steel Washer - Cad.

#6 Ext. Shnk'eprooi Lockwasher

#8 Split Lockwasher Steel NP,

Fibre Washer

Steel Washer

Steel Washer NP, .025 X 129 X 5/16*

Spring Washer, Shakeproof

Stop Bushing

Tone Arm Shaft Bushing

Motor Mounting Bushing (3 used)

Trip Pawl Stud

Clutch Gear Retaining Stud

Change Lever Spring Stud

Change Lever Mounting Stud

#4-40 X 1/4" B,H.M.S5. Steel Black Zinc Plate (4 used}

#2 X 5/16 R.H.S.T. Screw Cad. Plate Shakeproof Type

#25 (3 used)

#6-20 X 5/16"" Hex. Hd. Slotted S.T.Scgew Steel Cad.
{4 used)

#8232 X 5/16"' Hex, Hd. Slotted S.T, Screw Steel Cad.
{4 used)

Brake Lever

Tone Arm Lift Lever

Speed Control Lever

Detent Lever

Rubber Grommet {3 used)

Rubber Grommet Pressure Arm

Counterweight

Counterweight

Discriminator Cam

Phono Motor A.C. 110V 60 Cycle

Phono Motor A,C. 110V 60 Cycle

Tone Arm Housing

Record Ejector Arm

Record Prassure Arm

Plastic Tone Arm Only

Magnet Core

Plug Button

Plug Bution

Plug Button

Retaining Ring

Tone Arm Sleeve

Magnet Coil Assembly

Clutch Gear Assembly

Tone Arm Actuating Lever Assembly

Discriminator Lever Assembly

Trip Switch Assembly

Record Ejector Link & Arm Assembly

Tone Arm Lever Assembly

Ejector Cam Shaft Assembly

Record Support Plate & Post Assembly

Pressure Arm & Mounting Assembly

Tone Arm Shaft Assembly

Tone Arm Bracket & Lift Pin Asscmbly

Tone Arm Assembly (78 R.P.M,) or 5-15428

Hinge Flate Socket & Stop Assembly

Motor Mounting Plate Assembly

Speed Change Lever & Stud Assembly

Detent Lever & Stud Assembly

ldler Wheel Lever L Stud Assembly (Slow Speed)

Idler Wheel Lever & Stud Assembly (Fast Speed)

ldler Wheel Lever & Swivel Plate Assembly

Dual Speed Mechanism Final Assembly - Complete

Turntable Assembly

Cobra Tone Arm Assembly (33 1/3 R.P.M.)

Spindle Assembly {or 5-14496 with 147-157)

Cobra Tone Arm Assemhly (7R R.P.M.)

Cable & Plug Assembly

Cable & Plug Assembly

Oscillating Lever & Gear Assembly

Hlinge Plate Assembly - Complete

Hinge Plate & Socket Assembly

Hinge Plate Assembly - Complete

Trip Pawl Assembly )

Red-Green Cobra Cartridge Assembly

Socket Mounting Bracket

Tone Arm Mounting Bracket (Upper)

Tone Arm Shaft Pivot Bracket

* Denotes Parts Used On S-14014 Only
x Denotes Parts Used OnS$S-14021 Only
Those that are blank denote parts used on S-14012, $.14014,5-14019 &
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S14019 & S14021 MODELS S14j012,
s1Lo1ly, S14019,.
The 514019 is identical to the S14012 except it uses a 50/60 cycle S]-LL021

phono motor #141-124 motor and a 85-445 phono reject switch mount-
ted on the record changer base plate. For 50 cycle operation the 60
cycle spring on the phono motor drive shaft must be replaced with a
50 cycle spring #80-732. See fig. 13 for electrical circuit.

The 514021 is identical to the 514012 except the S14021 has only one
Cobra Tone Arm which contains a red-green cartridge. This cart-
ridge allows both 33-1/3 and 78 R.P.M, 10" and 12" records to be
played. 10'' and 12" records can be played automatically but are
not to be intermixed, The electrical circuit is shown in fig. 14.

To adjust the velocity trip switch assembly proceed in the follow-
ing manner. Adjust trip pawl spring 80-739 so that the end of the
spring is in line with an imaginary center line through the center of
the shoulder rivet and the coil spring 80-738, (See fig., 12),

PIVOT BEARING

Rotate the turntable until the oscillating lever has moved as far to
the right as possible. Spring 80-739 should just touch the ratchet on
the tone arm lever assembly at a point that is 3/8" from the end of
the lever (See fig. 12). The spring should be adjusted by bending it
until it will conform to the prescribed limits. Only when the velocity
trip switch assembly is adjusted in this manner will the changer trip
properly,

“\LOCK NUT

—

When the tone arm fails to track, and jumps grooves, the pivot bear-
ing pressure is too great, this inhibits the movement of the arm,
This can be corrected by loosening the lock nut {See fig. 11) and with
the use of an Allen wrench adjust the pivot bearing so it will be free
enough to allow the tone arm to track properly. Holding the pivot

bearing in this position, tighten the lock nut. Fig. 11. Pivot Pressure Adjustment.

SHOULDER OSCILLATING TONE ARM
RIVET LEVER LEVER ASSEMBLY

80-737 80-739

ool

Fig. 12. Velocity Trip Adjustrient.
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MODEL RC-/(7

General Description - (See Outline Illustration)

The Model RC-47 Bell Re-Cord-0O-Fone is a compact, completely portable
three~tube disc recorder and playback unit capable of many uses. Complete
with crystal microphone and stand; it is ready to record any sound and pro-
vide immedlate playback. The slanting panel allows easy access to all con-
trols. Phone jacks permit quick and easy connection of additional devices.
Adequate tone and volume control provide exceptional, natural reproduction
in any recording situation.

Receiving Inspection

Tmmediately upon receiving your Re-Cord~O-Fone, please check to see that no
demage has occurred in shipment. Mount turntable on spindle with idler
pulley properly seated. For carrying, place microphone base on post over
spindle to prevent turntable coming off.

Connect AC plug to source of power (115V 60 cycles). Turn on phono switch.
Turntable should run smoothly on both speeds as selected by rotating green
plastic knob on motor board. Microphone should be plugged in and various
functions checked. Check cutter by touching needle with fingertip.

If unit feils to operate, remove top and bottom screws holding front panel

and chassis. Lift up and outward. See that tubes are plugged in securely.
Be sure turntable cable is plugged in tightly to rear of chassis. Reassem-
ble,

SETTING UP RECORDER

Place recorder on solid level surface. An accidental Jar during recording
might cause the cutting arm to shift, thereby spoiling an otherwise good
recording. Set microphone at level of speaker's face, at least 15" away.
Do not attempt to make recordings in large hard-walled rooms. Good results
will be had in average living room. For best results rehearse material to
be recorded so that proper settings and procedure may be ascertained.

NOTE: Be sure to read "Operating Instructions and Auxiliary Information"
sectlons before using this Recorder.

OPERATING INSTRUCTIONS

Recording with Micrpphone

Turn emplifier on by rotating "tone control™ knob clockwise. Set volume
control knob at zero. Insert mike plug in "microphone™ jack. Set function
switch at "microphone re-cord" and plsce mike in position for pickup. While
subject is test performing, adjust Mvolume control™ while watcehing neon
light. Place recording blank on. turntable being sure spring-actuated pin
fits in cne of the off-center holes in blank. Install new cutting needle.

switch and select proper speed, 33 1/3 or 78 r.p.m. Lower cutting arm on
record and make test cut. Thread should throw toward center of record
where rubber finger will cause 1t to wrap around spindle out of the wey.
Record mey be played back at once.

NOTE: Cere must be exercised at all times that this thread never gets under
the turntable where it can be caught in the mechanism. This will cause ir-
reguler operation or complete stoppage.

Be sure needle screw bears—against flat side ol needle, —Turm om “turntable™if
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External Record - (From Radio or External Amplifier)

Note: - Three methods are possible. Use one most sultable.

METHOD 1

a two-wire cable to the volce coil of the radio (3-6 ohms impedance) or to
low impedance output of ampliflier, Connect a phone plug to free end, belng
sure grounded side of radio is connected through wire to sleeve or plug.
Recorder amplifier is not used for this purpose but may be left turned on

if desired. Tnsert plug in "external Re-Cord™ jack and set function switch
to "externsl re-cord”. Adjust volume and tone controls of radio or amplifim
for satisfactory results. Best results will usually be obtained with tone
control on radio turned up for maximum "high" response. Re-cord as above.

,To record from an external amplifier or radio, proceed as follows: Secure

NOTE:- Radio or amplifier must be capable of supplying 5 to & watts undis-
torted, in order to produce good recording. At this power level, consider-
able sound 1s produced by the loudspeaker.

METHOD II
(Preferred)

Connect 23 in Method 1 except insert plug in "external phonograph". Set
function switch to "external re-cord" with recorder volume off. Adjust
rodio (or amplifier) volume to slightly above normal listening level and
tone control for good treble response, Advance recorder volume control to
proper level, Readjust controls if necessary. NOTE:- It msy be necessary
to reverse one or both AC plugs to secure lowest hum level.

METHQD IIT

FSet up as for "mike record". Place mike 15" to 2" in front of, and to one
fiside of spesker, Re~cord as usual, This method is the simplest to use
but cere must be used to prevent pickup of room noises.

External Re-cord from external Phone unit

Any record may be coples or re-corded on another blank. Proceed as follows:
JInsert plug from phono unit in "external phonograph" jack. Set function
switch to "external record”., Plece record to be coples on other turntable
and blank on recorder. Place external playback arm on record and adjust
volume control on recorder., Start recorder turntable and re-cord as usual.

DUBBING ‘

If desired, vocal comiments may be added to (dubbed in) recordings by set-
ting function switch to "mike re-cord" and spesking comments into the mic-
rophone. This procedure should be monltored by headphones in order to get
good balance. Nelther should be much louder than the other if good results
are to be obtained. The external phone unit must have a separate volume
control for this purpose. Adjust the microphone volume control first, then
set the external velume control of phone or radio for proper.

PLAYBACK

Always use new needles on instanteneous recordings to prolong their useful
life, Turn "turntable" switch on. Be sure turntable speed is correct for
record being played. Turn function switch to "phonograph" position. Lower
playback arm to record surface--do not drop. Adjust volume and tone for
most Pleasing results. Mlke cable ma¥ be left plugged in. Any record up
to 12" may be played back. (See Auxiliary Spcaker paragraph)
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Public Address Usage

To use as a Public Address System, turn on amplifier by rotating "tone
control" knob clockwise. Set function switch at "Public Address"™ position.
Insert mike plug into "microphone" jack. Extend mike cable to full length
or use extenslon cable to allow turning up volume control. In some applic-
atlons 1t may be desirable to use external speaker and locate it at one
side for better results. Adjust volume and tone controls for proper level.
(See .spesker on auxilisry speaker) '

The speasker will howl if volume control is turned up to high and the micro-
phone 1s too close to speaker. Separation of thHe two or turning down vol-
ume control is only cure.

External Phonograph

To use sn external phono unit such as Bell Sound Models 10T, 10R or “C"
with this recorder, proceed as follows: Terminate the shielded cable from
the phono unit with a phone plug and insert into the "external" phonograph I
jack. Turn functicn switch to "phonograph" position. Adjust volume and
tone controls for best results. (See paragraph on auxiliary speaker.)

AUXILTARY INFORMATION

Ad justment of Cutting Arm

There are two adjustments of the cutting arm; one to vary the needle pres-
sure, and another to adjust the needle zngle. These sre necessary because
needle length and blank material end thickness vary. They are interlocking
to a slight extent and it may be necesssry to recheck one after varying the
other, Do not attempt to change these adjustments until the following is
thoroughly understood.

Refer to the outline drawing. The needle pressure adjustment is made by
turning the screw 1n the top of the cutting arm. Turning clockwise in-~
creases needle pressure and vice versa. The needle pressure should be such
that a thresd approximately the size of human hair is produced. It should
be straight, not curly or fuzzy. The latter condition mey also denote a
damaged cutting needle. ‘

The other adjustment is found when the cutting arm is raised to a vertical
position. The bolt with locknut may be turned so that the end of the cut-
ting srm is raised or lowered. This varies the angle which the needle
makes with the vertical to the blank. The cutting surface o the needle
should be at & 90° angle to the blank. This may be checked by setting the
cutting needle on an‘uncut blank and ralsing or lowering the arm untll the
face of the needle and its reflection form a straight line. :

If the needle pressure is too much or the angle wrong, the needle may be
forced through the coating with damage to tip. It may also slow down the
turntable and cause "wows", If the pressure is too little, the groove
will be too shallow to hold the playback arm, causing it to slide across
the record.

Recording Level

It 1s quite important that the recording level be carefully adjusted, other-
wise results will be discouraging. Three factors govern the strength of
the signal delivered to the recording head:

(1) Setting of volume control; {(2) loudness of sound; and (3) distance from
microphone. If the voltage to the cutting crystal is too great the crystal
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may be damaged and the record groove walls broken down. If this voltage
is too small the playback will be weak and nolsy. Also, needle scratch
and motor rumble may interfere with the recorded sounds.

To help the roperator correctly adjust this voltage a neon light is provid-
ed, This begins to flash when the volume control is set right. Proper ad-
justment is made when the lamp flashed on' the louder parts and goes out on
the softer. Too much volume will light the bulb continuously end even
cause it to have a bluish glow,

NOTE:- Riding the level or continuously adjusting the volume during the
recording 1s not recommended., Adjustment should be made so that the loud-~
est pessage will be recorded satisfactorily.

An AC voltmeter may be plugged into the monitor jack and the average vol-
ume set st spproximately 1.5 volts. Loudest sounds should not cause the
meter to read more then 2.0 volts.

Crystal headphones may be plugged into this monitor jack and the quality
end balsnce of the recording judged.

Needles

Sapphire cutting needles should be used for best results. Stellite and
steel needles may be used with poorer results end shorter useful life.
Sapphire, precious metal tipped or steel needles may be used for playback.
Personal preference should be guide in selection. Useful 1life will usual-
1y be in proportion to cost. Never use worn or damaged playback needles
on instanteneous recordings. Never use thorn, cacti, or fibre needles on
scetate recordings.

Cutting Blanks

Best results sre had with metal or glass base blanks. Paper base blarks

are adequate for test purposes or where not much importance is glven the

finished product. They are also cheaper while learning. As the operator
becomes expert he will find that the more expensive blanks are necessary

for best results.

On good blanks, the coating is thick enough that a deep cut will not allow
the needle to catch in the base or be dulled or broken. Bubbles, surface
irregularities or warping are enough to reject any record.

It may be necessary to adjust both depth of cut and angle on blanks of dif
ferent menufacturers, even when using the better makes of recording discs.
(See sectfon on adjustment of cutting arm.)

Auxillary Speaker

If desired, an external speaker in sultable housing may te connected in
place of the built-in spesker. Terminate cable with phone plug and 1lnsert
in monitor jack. Better volume and tone as well as a more advantageous
speaker location will result. It should heve an lmpedance of 3.4 ohms to
properly match output of amplifier. ' '

Speed - 78 or 33 1/3 R.P.M.

Best results will be had when recording music at 78 r.p.m. However, where
material to be recorded is long or where highest fidellty is not necesssary
the lower speed will allow more recording on a given blank. Recording

should riot be started too near the outer edge because of irregularity of
| coating; nor, carried too close to label because of loss of tone quaYity.
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Consult table below for specific date.

Blank Size Speed {(r.p.m.) OQuter Margin Recording Time Width

io" 78 1/4® L, 1/2 Min. 3
10" 33 1/L" 11 " 3
12" 78 5/8" 51/2 " 3 1/2
12" 33 5/8" 12 1/2 " 3 1/2

Routine Care

While these units are quite sturdy, they should not be subjected to unnec-
essary rough treatment. Playback and cutting arms should be handled care-
fully. Neither should be dropped on turntable, nor should the needles be
struck against any part. Such treatment may damage either the needle or
cartridge or both. '

Periodically, the turnteble should be raised end any dust and cutting
threads removed. 01l motor and idler pulleys with a few drops of light
0il, being extremely careful not to apply oil on rubber pulley tire.
Microphone cords should be checked for loose connections. Tubes should
be checked and doubtful ones replaced. :

Playback and cutting crystels and the microphone are sensitive to heat
and should never be subjected to temperatures greater than 120° F. Con-
tinued exposure to direct sunlight should be avoided.

Repair - General

|

Inspect visually,

Check tubes - replace bad or doubtful ones.

Mike voltage snd continuity tests with aid of schematic.

Check all electrolytic condensers on reliable bridge. Check coupling
condensers, especially to output tube grid. Replace those bad or
doubtful.

N

Phono Unit

5 = If phono is suspected, check motor speed using stroboscope disc under
neon or fluorescent lights. Speeds should be 78 or 33 1/3 r.p.m. ang
steady. Motor should run quietly. Remove dirt or threads and oil.

6 - To check for defective playback cartridge; While playing record, place
finger near end of pickup, press lightly downward and a cross grooves.
If crystal is 0.K.,, volume will change only slightly; if broken, volume
will change considerably. If no volume, check input to amplifier. Hum
will be heard if finger is touched to ungrounded amplifier lead after

disconnecting cartridge. Replace cartridge.

7 =~ To check cutting crystal; If neon 1light indicates voltage present, cut-
ting needle in the chuck will be felt vibrating, If voltage from amp-
lifier 1s not available, the leads may te connected tc the 115 volt AC
supply where agein the needle will vibrate. For quality tests, sub-
stitute & new cartridge and compare.
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INTRODUCTION

Tape Recorders will be delivered to you for servicing for one of
three reasons: one, unsatisfactory performance due to operational
errors on the part of the user, two, periodic inspection and main-
tenance, and three, unsatisfactory performance due to wear or fail-
ure of components.

Proper operating procedures are described in detail in the op~
erator’'s instruction book and need not be repeated in this manual.
The first section of this manual deals with the routine inspection
and protective maintenance of the device. The second section deals
withtrouble shooting and refers to theapplicable materialdescribing
the correction of trouble, which constitutes the third section. The
fourth section describes the procedures for inspecting and adjusting
the device after the repair work has been completed. The final sec-
tion contains a parts list and information relative to the procurement
of parts.

SECTION 1

Periodic Inspection and Protective Maintenance

CLEANING

Dirt is the cause of many irregularities inperformance. Therefore,
it is advisable to clean all parts in the path of the tape before at-
tempting to inspect or test the equipment,

1. Remove the control panel using the procedure described in
Section III Par. A.

2. Wipe the tape guide stud (95), guides on tape erase lever (98),
erase head (67) (surface which contacts the tape), sound head
(81), capstan(52), and the pressure roller (74) with a cloth damp-
ened with carbon tetrachloride,

WARNING: DO NOT USE FIRE EXTINGUISHER
FLUID OROTHER SOLVENTS; SUCH MATERIALS MAY
EITHER LEAVE ACOATING ON THE PARTS, DAMAGE
THE PARTS OR LOOSEN ADHESIVES USED IN AS-
SEMBLING PARTS.

3. Wipe the pressure pads (78) with a cloth dampened with carbon
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4.

tetrachloride. Wipe in the direction of tape travel and be care-
ful not to catch the cloth on the pressure springs or bend the
springs.

Blow any dust or dirt out of the exposed mechanism. DO NOT
DIRECT A STREAM OF AIR AGAINST THE PRESSURE PADS.

B.INSPECTION AND TESTING

1.

Check the exposed mechanism for loose screws. Tighten any
loose screws EXCEPT DO NOT DISTURB SCREWS ON THE
ERASE HEAD ASSEMBLY OR THE SCREW OR NUT WHICH
HOLD THE SOUND HEAD IN PLACE.

Thread the recorder with tape and make a test recording using
procedure described in the operating instructions.

NOTE': The owner’s previously recorded tape may be
used to determine what he is complaining about. How=~
ever, you should make a separate recording in order to
make an actual test of the recorder under controlled
conditions and assure yourself that his complaint is not
traceable to operational errors., Play backthe recording
which youmade and note anyirregularities on tape move=
ment, quality of reproduced sound and unusual back-
ground noises if present. Also check operation of the
controls. If anyirregularities in performance are noted,
refer to Section II for probable cause and remedy.

C. LUBRICATION

The operator has been instructed not to lubricate this device and
has been referred to the service technician for this service which
should be on an annual or 500 operating hour basis.

WARNING! Do not use lubricants other than those
specified or in excess of the amounts specified. Exces~
sive lubrication will cause slippage in thedrive system.
USE A WATCHMAKER'S OIL APPLICATOR OR A
BROOMSTRAW - NEVER USE AN OIL CAN.

CAPSTAN SHAFT (52) - Apply one drop of Amproil or pure min-
eral instrument oil to outer end of each bearing. Allow mech-
anism to run until oil works into the bearing. Then WIPE EX-
PQSED PORTIONS OF SHAFT TO REMOVE ANY OIL FROM
THEM AND CLEAN FLYWHEEL TIRE AND CAPSTAN WITH
CARBON TETRACHLORIDE,

MOTOR BEARINGS ~ Apply two drops of Amproil or pure min-
eral instrument oil to each motor bearing.

WARNING! Thebearingsare equipped withwicks, oil
the bearings, not the shaft - oil on the shaft will cause
slippage. AFTER OILING, WIPE MOTOR SHAFT AND
THE FLYWHEEL TIRE WITH A CLOTH DAMPENED
WITH CARBON TETRACHLORIDE.

TAKEUP SPINDLE (36) - Apply one drop of Amproil or pure
mineral instrument oil to the shaft at the end of the bearing ad-
jacent to the pulley—allow mechanism to run and wipe all oil off
of pulley and belt.
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4, PRESSURE ROLLER SHAFT (pt. of assem. #74) - Wash with
carbon tetrachloride then dry thoroughly and apply one drop of
Amproil and rotate roller to work intothe bearing. Wipe surplus
oil off of roller and bracket.

5. ACTUATING COLLARS (16 & 63) - Use a toothpick to apply a thin
film of “ Lubriplate™ or light graphite grease to those surfaces
where sliding action occurs,

6. CONTACT SURFACE BETWEEN PRESSURE PAD BRACKET
(78) AND PRESSURE ROLLER BRACKET (74) - Use a toothpick
to apply a thin film of “ Lubriplate” ‘or light graphite grease to
the working surfaces,

SECTION 11

Trouble Shooting

In this recorder, like any other electro-mechanical device, many things could happen
which would affect performance. The purpose of the following table is to group the troubles
which may be encountered in as few groups as possible and indicate the probable cause
and corrective action to be taken,

TROUBLE AND REMEDY TABLE

Trouble Probable Cause Remedy
1. Low pitch Tape speed is below 3 3/4" sec. Check Drive (Sec III C-4)
Check pressure pads
(Sec III C-3)
Check Capstan Follower
Check Feed Spindle
2. Nohighfrequencies| -Tape not in contactwith sound Damaged head
and distortion head. Worn Pressure pad
Improper Azmuth adjustment See Sec. IV A
Amplifier trouble Check Amp. (Sec III C-1)
Improper Guiding
Pressure roller actuator has
slipped
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Trouble

Probable Cause

Remedy

3. Varying pitch
(Wows)

Feed reel jerks
Worn or loose feed guide

Worn Capstan bearings
Worn or improperly adjusted
pressure pads

Bent or worn erase lever

Eccentric Capstan or Flywheel

Tire

Bent motor shait

Sound head loose in shield
Dirty or worn takeup mech-
anism

Improper guiding
Worn takeup drive belt
Rewind lever engaged
Worn guide surfaces in
soundhead

Check felt feed spindle disc
Rotate or replace, orx
tighten (Sec. III C-4)
Replace

Replace (Sec, III C~3)
Replace or repair

Replace or exchange

{Sec. III C-4)

Replace motor (Sec. III C-4)
Tighten

Clean or replace

(Sec. 111 C-4)

Check tape for weaving
Replace (Sec. 11l C=4)

See operating instructions

Replace

4. Takeup doesa’t
operate

Dirty or worn friction washer

Takeup drive belt off pulleys
Takeup drive belt broken or -
worn out

Clean or replace spindle
(Sec. 11l C-4)
Replace

Replace

5. Can’t thread
recorder

Loose pressure roller
actuator collar

Bent pressure pad springs

Adjust or tighten

{Sec. 111 C-3)
Adjust

6. No sound on
playback

Loose erase lever actuator
collar

Amplifier trouble

Adjust and tighten

(Sec. III C-3)

Plug in mike, switch to “Re-
cord” position, turn on motor
switch if feedback occurs,
check T-2 and input section
of V-1, If no feedback, check
SW-4, “B” supply & SW-2.

7. Playback OK-~
won't record

Damaged mike, cable or
receptacle
Failure of SW=1, 2, 3, or 7

Oscillator section of V-1 not
functioning

C-4, 17 or 18 open

V-4 damaged

Repair
Repair or replace
(Sec. III C=1)

Check and repair

Check

Replace BOTH V-4 and 5
(Matched set)
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Trouble

Probable Cause

Remedy

8. Excessively noisey
recordings

C-18 leaking
Worn erase pad
Recording level too low

Weak oscillator or C-4 off value
Loose donnections in amplifier
Damaged mike or mike
receptacles

Noisey switches

Erase head not properly
adjusted

Replace

Replace (Sec. 111 C-3)
Check V-4 (Replace V-4 &
5 Matched set)

Check

Check all connections

Check
Check switch contacts

Adjust (Sec. III C-2)

9. Excessive 120
cycle hum

Open filter capacitor
Hum shield not bearing on
sound head

Check C-15, 21, 22, 23

Check spring

10. Excessive 60
cycle hum

Damaged tube

Hum shield not bearing on
sound head

Check tubes for heater to
cathode leakage

Check springs

11. Low gain and
; distortion

C-18 leaking

Damaged 6AQ5

Damaged coupling or decoupling
capacitors

Poor contact in switches
Incorrect recording bias

Open cathode bypass capacitor
Damaged output transformer
Erase head requires adjustment

Replace
Check tubes

Check

Clean or replace
Check recording bias
Check capacitors
Replace

Adjust (Sec. III C-2)

12, Microphonics

Sustained (defective 12AX7 or
6AUb)

Replace with selected tube

13, Oscillation

Damaged 12AX7
C-11 or C-16 open

Replace
Replace

SECTION 111

Service Procedures

A. EXPOSURE OF WORKING COMPONENTS

1. Removal of control panel - loosen the setscrews and lift off the
four control knobs (9), then take out the three panel retaining
screws {11) and lift off the control panel (10).
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2. Removal of recorder from case,

a. Take out the six screws which hold the tape reel panel (7) in
place.

b. Take out the six retaining screws (8).
c. Lift recorder assembly out of case.

d. Remove hex nut, “*External Speaker” nameplate, and speaker
jack {24).

e. Remove the four hex nuts, lockwashers and burr washers and
lift out the speaker (2).

3. Removal of Amplifier Cover.

a. Take out the seven cover screws {13) and remove the ampli-
fier cover (12).

B. REMOVAL OF THE MAJOR UNITS
1. Removal of Amplifier Assembly
a. Complete procedure A,

b. Loosen setscrew{l7)and remove erase lever actuator coliar
assembly (16) and spring (18).

c. Place recorder on its side (controls down).

d. Unsolder recording head cable from the two terminals on the
“Play - Record™ switch. Mark the terminals.

e. Remove the three nuts and washers from the amplifier stop
screws,

f. Remove the four screws (26) and grommets (25) which hold
the amplifier to the mechanism plate.

g. Pull the amplifier back away from the mechanism plate and
‘disconnect the amplifier leads from the terminals of the
motor control switch.

h. Disconnect the two motor leads from the amplifier {one was
connected to SW-6 in the initial run).

.
2 e maman

i. Disconnect the ground wire from the upper
2. REMOVAL OF TAPE RECORDER DRIVE ASSEMBLY

a. Complete procedures A-1, A-2, and A-3,

b. Remove the motor lock shaft stud (5), lock key(4)and spring.

c. Remove hex nut (31) and washer (30) then remove the motor
plate actuator assembly (27).
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d. Disconnect the motor leads from the amplifier {(one lead was
connected to SW-6 in the initial run).

e. Disconnect the ground lead from the upper flywheel bracket.
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f. Remove the three screws (62)which hold the drive assembly

g.

(39) to the mechanism plate.

Lift off the drive unit.

C. SERVICING THE MAJOR UNITS

1.

WARNING' NEVER APPLY DIRECT CURRENT TO
THE RECORDING HEAD,

———

Servicing the Amplifier and Recording Head.

a.

D.C. Voltage Checks - Check all socket voltages—if voltages
vary by more than 10% from those indicated on schematic
diagram, check tubes {preferably by substitution) and check
associated capacitors and resistors. Bear in mind that a

leaking filter capacitor may upset voltages on several stages -

and that a leaking coupling capacitor will upset voltages on
the following stage.

Bias Current Check - Disconnect the grounded lead from the
recording head at the “Play - Record™ switch, switch to “Re-~
cord™ position. Insert a D.C. microameter and check for
current, if current exceeds 1 microampere, replace C-18.
Measure the bias current byinserting a 20 ohm non-inductive
(or carbon) resistor between the recording head lead and the
switch terminal from which it was disconnected and connect
a VT voltmeter across the resistor. The bias current will
produce .015 volts ¥ 10%. Voltages are also subject to the
same tolerance as the specific resistor being used in the test
circuit, If the current is not within the limits specified, check
the oscillator and associated resistors and capacitors. If
component values are correct,then push plate and grid leads
of 6 AQS5 together to reduce current or separate them to in-
crease current,

Recording Current Check - Disconnect either lead from the

~oscillator coil, thereby stopping the oscillator. Connect an

audio oscillator to the input jack. Place the " Play-Record”
switch in the “ Mic” position and turn the “Volume-Control”
to the maximum clockwise position. Set the audio oscillator
for 400 cycles/sec and adjust the output so that V-4 flashes
faintly (NOT A SUSTAINED GLOW). A VT voltmeter and a
20 ohm resistor (when connected as described in Par. b.)
will indicate .001-.002 volts (plus or minus tolerance on re=

AMPRO TAPE REC. PAGE 22.%
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sistor). The wave form (when viewed on an oscillascope con~-
nected across R-22) will be free from distortion. If the cur-
rent is not correct, change V-4 and V-5 (supplied as a matched
and aged set) and recheck. If current is low, increase oscil-
lator level to produce proper curreht and check wave form.
If wave is free from distortion, check all resistors and con-
densers in the neon lamp circuits. If wave is distorted, in~
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dicator lamp circuit can be assumed to be correct and re-
cording head or associated supply network is at fault

d. Gain and Distortion Check - Restore recording head circuit
to normal-leave oscillator circuit open. Load the output of
anaudio oscillator with a non-inductive resistor of the proper
value and connect the ground terminal of the oscillator output
to the amplifier chassis. Connect a 20,000 ohm carbon re-
sistor between the “ hot” terminal on the oscillator output
and the ungrounded lead from the recording head (resistor
and connecting lead should be shielded and shield should be
grounded), Turn * Volume” control to maximum clockwise
position, and “Play~Record” control to “Play” position. Turn
“ Motor™ switch “ON". Adjust oscillator to 400 cycles/sec
and .01 volts (measured across oscillator load resistor). An
output meter connected across the speaker terminals should
read 2. to_3,5 volts and the output wave form should be free
from visible distortion. If distortion is present or output is
low, first check the tubes (substituting one at a time) then
starting at the output stage, check the wave format eachplate
and grid in order to locate the stage in which the distortion
is occuring. When the bad stage is located, check all asso=-
ciated resistors, condensers, and connections. If switches
are a part of the circuit be sure to check them.

e. Noise Check - Tap each tube with a pencil or other small ob-
ject and check for microphonics. Any tubes which produce a
sustained ringing or crashing noise should be replaced. Op-~
erate all switches and check for crashing noises which con-
tinue after switch movement has stopped {(caused by dirty or
worn contacts).

Z. Servicing the Erase Mechanism

The erase head consists of a permanent magnet and magnet
shield held in place on the mounting bracket by a socket head
setscrew and a binder head screw. The proper adjustment of the
magnet and shield requires special equipment whichis not usually
available in a service shop. Therefore, we do not recommend
disturbing the two screws referred to. If positioning of the head
and erase lever as described hereindoes not produce satisfactory
erasure, or if recordings are noisy and distorted and the cause
of the trouble is not traceable to other sources, then a fair ad-
justment can be madeby usingthe proceduresdescribed inpara-
graph c. The factory service department and certain Authorized
Service Stations are equipped to make precision adjustments.

a. Positioning Erase Head - Turn “ Play ~ Record” control to
either “ Record” or * Mic"” position, thereby moving tape
erase lever (98) away from the erase pad. Loosen the two
screws (69) which hold the erase head to the panel. Rotate
the *“ Motor Control” knob slowly and check to be sure that
the erase pad bears evenly on the face of the head. If it does
not, rotate the head slightly to correct the condition. Tighten
the two screws., Make sure that the tape is pressed firmly
against both the magnet and the guard.
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b. Positioning the Erase Lever - Turnthe “Play - Record™ con-
trol to the “ Play” position. Loosen the setscrew (17) which
holds the erase lever actuator collar assembly (16) to the
control shaft. Turn the collar clockwise until a straight-edge
placed across the er