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yile of Operation

The operation of any mechanical unit is quite
easily understood if instead of looking at it as
one complete unit, itis considered ag an as-
sembly of individual parts each with an indivi.
dual function to perform. The complete record
changing unit of this phonograph is comprised
of an assembly of gears, cams, levers and
shafts, each designed to perform a definite
function at a definite time.

From the time a coin is inserted until the
phonograph has completed playing the record
and has returned to the rest position, the ma-
chine goes through a definite cycle which never
varies. The cycle of operation is assumed to
begin with all the trays in the stack and the
tone arm in the latched position, as this is
the “at rest” position when the phonegraph is
not playing. '

The Model 1100, being an electrical selec-
tive phonograph neceasitates the use of an
.accurmulative device for registering the proper
number of credits according to the denomina.
. tion of the coin inserted, so that the proper
number of selections may be made. This de-
vice is located inside the cover in the coin
register mechanism. When a coin is inserted
it passes through the coin chute and siug re-
jector into a three pole coin switch which re-
gisters one or more plays on an accumulator,
depending on the denornination of the coin. A
five cent coin registers directly on accurnula.
tor. A dime or quarter closes the anti-cheat
relay, starting the coin register motor to
accumulate credits. This closes the key switch
which completes a circuit through the junction

General Description

- to the motor and the amplifier.

box to the electric selector keys. The phono-
graph is now ready for a selection.

When a selector key is pressed it operates
a sliding switch which is so constructed that
two selector coils can not be energized at the.
same time because the selector key switches
are wired in series. Pressing a key opens the
common circuit beyond that point.

Further movement of the sliding switch
closes a circuit between a corresponding
selector coil and a pair of contacts on the coin
isolation relay in the coin register mechanism.
Still further movement closes the selector
micro switch, actuating the cancel solenoid
and associated switches completing a circuit
through the key as selected.

This causes a corresponding selector coil
on the selector drum to become energized and
magnetically releases a latch permitting a
spring loaded selector pin to pass forward
into the path of the rotating selector arm. One
registered credit is canceled by the reiracting
action of the cancel solenoid.

As the selected pin is released it moves a
wobble plate in the selector drum assembly
causing the ever-ride switch to close. The
closing of this switch completes the circuit
The closing
of the circuit to the motor starts the cycle of
operation illustrated on the pages that follow,
These illustrations are designed to breakdown
the cycle of operation into steps which will
enable the serviceman to fully understand each
phase of the cycle and thus isolate trouble.
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Arm assembly {7) t 8age from the ro.

tary selector wheel (8}, thus uniocking the
selector shaft assembly (see insert),

Figure 1-Cycle Of Operation, Step 1
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FIGURE 2-The selector segment gear cam (9),
also on the main cam shaft, then lifts the se.
lector segment gear assembly (10}, (see in-
sert) which rotates the selector shaft assem-
bly (13) by means of the pinion gear (11) and
II'I selector dog and pin assembly and through
" )’ the tension of the torsion spring {(12).

As the selector shaft rotates, the large se-
lector cam {14) to which the star wheel is
_ fastened, raises and lowers the actuating lever
and bearing assembly (15). This assembly in
turn moves the vertical selector tray yoke
| 1

rod and the selector block (16) into position.
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The selector shaft will rotate until the rotating
selector arm (17) strikes the selected pin.
This stops the selector block (16) in the posi-
tion required for selection. Further movement
of the selector segment gear is then absorbed
by the torsion spring which winds on the se-
lector shaft.

Figure 2-Cycle Of Operation, Step 2

2ral Description Page 3
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As the rotary selectoTl arm pi

contacts the peveled tooth of tl
wheel it moves the wheel bac
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At the same tirme
returng to the r
1 (6} moves the
e insert).

that the selector Seg.
est position, the tray
knee action lever assem.
This assembly jg connected
rd stack yYoke by a link and tray take.
noves the tr,

ay selector block (16) againgt
ray (19}, taking the selected tray from
Playing pasition against the tray stop

Figure 4.Cycle Of Cperation, Step 4
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FIGURE S-After the tray has reached the play-
ing position, the turntable lift cam {21) en-
gages the roller arm (22) of the turntable lift
assembly and lifts the turntable (see insert).
When the knee action assembly (18) is moved
- away from the return arm {38}, it allows the
feed.in weight and lever. (39) to move the tone
arm against the stop pin assembly (23) where
it is positioned in relation to the starting
groove in the record by the tone arm latch.
As the turntable reaches the top of its stroke,
the needle contacts the record and the tone
arm latch is lifted clear of the stop pin (23).

" At this time, the spring clutch (24) at the end
of the turntable shaft is engaged by a pin on
the turntable gear assembly (25), which ro-
tates the turntable. This gear is driven by

the turntable worm (26) of the main drive
assembly. The feed.in lever {39) moves the
tone arm to position the needle in the playing
groove of the record as the record starts
Totating.

As the turntable and record reach the playing
position, the clutch pin (4) is disengaged by
the clutch trip arm (27} bearing against the
clutch cam (28). This removes the cluteh
pin from a slot in the main worm wheel (3),
allowing the main worm wheel to rotate with-
out turning the main cam shaft.

The muting switch (44) is normally closed to
eliminate extraneous noise during the selecting
eycle. The turntable lift arm (22) engages
the muting switch and opens the muting eir-
cuit to the sound system.

Figure 5.Cycle Of Operation, Step 5

Page 6
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FIGURE 6-After the record has been
played through, the tone arm (29) is
swung toward the center of the record
by the trip groove in the record. This
cauges the trip arm assembly (30) at
the end of the tone arm shaft to en.
gage the trip wire of the micro switch
" (31), (see insert 1}). This completes
4 circuit to energize the trip coil
assembly (40) unlatching the trip
cateh. This action moves the trip
shaft assembly (32) unlatching the

trip arm {27) from the clutch cam {28}
and allows the clutch pin (4) to engage
in a slot of the main worm wheel (3).
It alse allows the trip support assem-
bly (43) to move to its released posi.
tion under spring loading to open the
trip coil release switch {42). As the
main cam shaft starts to turn, the
turntable is brought to the lowered
position through the movement of the
tarntable lift cam (21), (see insert 2)
and the muting switch (44) returns to
the normally closed position.

General Description

Figure 6.Cycle Of Operation, Step 6
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FIGURE 7-When the turntable is (J
fully lowered, the tray and record ®
are returned to the stack through
the movement of the tray take.
out cam (6), (see insert 1). As
the knee action lever (18) returns
to the rest position, it also latches
the toné arm by moving a plate
against the adjusting screw on
the return arm (38), (see insert 2),
which actuates a roller on the
trip arm assembly {30) on the
end of the tone arin shaft.

Figure 7.Cycle Of Operation, Step 7

Page 8 General Description
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FIGURE B.After all of the pins on the N

selector drum have been canceled and &
the over.ride switch opened, the can.
cel cam (33) on the front end of the
main cam shaft opens the cut . off
switch (34), cutting off the drive ;
motor (see insert 1). ‘ :

-y
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" cancel arm (35) strikes the mechani- dib .
cal coaster brake (36} on the front w
frame. This stops the mechanism in ”
the proper position to start the next I
cycle (see insert 2}. ) ’I

T IT T T T TP TWT T Irrrrrrrorr

After the drive motor has cut off, the ‘

In at rest position
rotary arm must re.
main locked in se.
lector wheel,

Figure 8-Cycle Of Operation, Step 8
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8 lectric 5 e/ectordS ystem

In the operation of this phonograph coins
are registered and selections are made by an
electrically controlled means, referred to as
the electric selector system. The components
which comprise this system are the coin regis-
ter mechanism, encore program selector,
junection box, and an assembly of magnets and
selector rods called the electric selector
drum.

COIN REGISTRATION

A five cent coin deposited closes the five
cent coin switch and completes an electrical
circuit which energizes the accumulator coil.
This one impulse to the accumulator coil
allows the ratchet wheel to escape one tooth,
mechanically closing the key switch and setting
up a credit for one selection. The coin passes
the coin switch and drops directly into the
cash box.

A 10 or 25 cent coin deposited is held on
the coin switch till the motor completes part
of its cycle thus registering the number of
credits per the denomination of coin. A cir-
cuit is thus completed to energize the anti-
cheat relay from ground through coin switch
and segments A or D and common segment C
of the contactor to anti-cheat relay coil and
24 volt source.

The anti-cheat relay now energized closes
its contacts 1 & 2 and 5 & 6 and opens con-.

_ tacts 3 & 4. Gontacts 1 & 2 complete motor

starting circuit through contactor and coin
switch. They later function as an interlock
for the anti.cheat relay.

Opening of contacts 3 &k 4 of anti-cheat re.
lay opens coin return circuit and allows coin
reject assembly to actuate by spring loading.
The pins on the reject assembly intercept and
reject coins in their three paths of travel
through the slug rejector during the entire
cycle of registration.

Closing of contacts 5 &.6 of the anti-cheat
relay prepares a circuit to the accumulator
for impulses. The motor which was started
by contactor segments D and C moves the

Page 10

"furnishing an impulse to the accurmnulator..

three point contactor arm to D! and B thus
The
second impulse is sent to the nccurnulator when
the contactor arm rotates to DZ and B. In the
case of &8 25 cent coin, five such impulses
occur through common segment B and contact's
Al-2-3.4 -§

When the contactor arm rotates away from
segment C, the motor can no longer operate
from this source. However the full cycle anti-
cheat relay release switch, mechanically closed
at approximately 302 of rotation by a cam on
the contactor shaft, completes the circuit to
the motor. At approximately 210° of rotation,
the coin gate is cpened by this cam and drops
the coin thus opening the coin switch and re=
gistration circuit. At approximately 335° of
rotation, the full cycle anti-cheat relay release
switch is opened by the cam which opens the
interlock circuit.

The anti.cheat relay is released by the full
cycle anti-cheat relay release switch and the
coin return solenoid is again energized per-
mitting further deposits of coins.

At the first escapement of the ratchet wheel
on the accumulator, the key switch is mechani-
cally closed. It provides current to the selector
and cancel circuits only while isalation con-
tacts 3 & 4 of the anti-cheat relay are closed.
Selections cannot be made during the time of
coin registration. The selection circuit is
now prepared by virtue of the coin isolation
relay Being energized from ground, through
its coil, contacts 5 & 6 of the timing switch,

* the encore program selector series switch,

the release switch contacts, the key switch
and contacts 3 & 4 of the anti-cheat relay to
the power supply.

At the same time closing of the key switch
energizes the make-selection lights.

Closing of the coin isolation relay closes
contacts | & 2 to interlock, opens contacts 3
& 4 preparatory to selection and closes con.
tacts 5 & 6 preparatory to cancellation.

"SELECTION CYCLE

Initial movement of a selected key opens

General Description



the series circuit number 29 to 30. However
its function has been continued through inter-
lock contacts 1 & 2 of the coin isolation re.
lay. Further movement of the selected key
isclates the common circuit number 26, These
circuits are wired in series to prevent more
than one selector rod being released at one
time. Still further movernent of the key in.
cludes the corresponding selector magnet.

At the end of its movement, the selected
.key actuates the selector micro switch to close
circuit number 28. This closes the circuit
from ground, through 28 to the junction box,
through number 2 pin on the eight prong of
the coin register mechanism, through the can.
cel solencid and the circuits prepared by the
coin isclation relay, the clesed key switch,
and the anti.cheat relay contacts 3 & 4, through
pin number 7 of the plug to the source of power.
As the cancel solenoid plunger starts its travel
the timing switch is mechanicaily released
and actuated by spring loading. This clcses
its contacts 1 & 2 and produces an impulse
to the electric counter recording one play.

The movement of the timing switch also
opens its contacts 5 & 6, disconnecting the
initial selector circuit to prevent canceling
more than one registration per selection; the
timing switch also closes its contacts 3 & 4
completing the selection circuit only as far
as contacts 3 & 4 of the coin isclation relay.
At the end of its movement, before the me-
chanical cancellation of one play from the

actumulator ratchet wheel, the cancel plunger
opens the release switch, breaking the inter-
lock circuit of the coin isolation relay.

The coin isolation relay is released break.-
ing its interlock contacts | & 2 which have
already been rendered ineffective through the
opening of the release switch. The releasing
of the coin isolation relay closes its contacts
3 & 4 to complete the selector circuit and opens
its cancel contacts 5 & 6, thus opening the
cancel solenoid circuit.

The cancel plunger now retracts by spring
loading, requiring 17 miliseconds for its re.
turn travel. This cancels one tooth of the
accumulator ratchet wheel,

When the cancel plunger has completed its
return action, it positions the timing switch
for further selections, Contacts 3 & 4 of the
timing switch open to isolate the selector cir-
cuit, and contacts 5 & 6 close to initiate the
closing of the coin isolation relay circuit for
further selections, provided one or more reg-
istrations are on the accumulator permitting
the key switch to remain closed, As the se-
lector key is released, the micro switch opens,
the selector magnet is disconnected, and cir-
cuits 29 and 30 close, completing the circuit
to the coin isclation relay.

After the last registration has been can-
celed off the accumulator, the electric selector
system reverts to the “Phonograph at Rest”
position. :

The schematic diagrams which follow illus-
trate the sequence of electrical functions,
described above, that take place in the electric
selector system from the time the coin is
deposited till selections are made and the
credits are canceled. These events take place
within a split second.

The schematics are therefore presented to
pictorially illustrate each phase in this se-
quence which will thus enable the serviceman
to determine the relative position of switches,
relays, etc. during each phase. In this manner
trouble may be isolated by point to point con.
tinuity and voltage checks.

General Description
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Figure 9-Electric Selector System, Phonograph At Rest
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- 5 Jectrical 5 ystem

The Model 1100 schematic wiring diagram
(see figure 22) shows the entire electrical
system of the phonograph, including the coin
selector mechanism, coin register mechanism,
junction box, encore program selector and
electric selector drum. ‘

COIN SELECTOR MECHANISM

The 5, 10, and 25 cent coin selector me-
‘chanism has a jam proof commeon entrance
for the three coins {see figure 19). The coin
immediately encounters a weighing device
which rejects light slugs and determines the
paths for 5, 10, and 25 cent coins to pass through
‘'the mechanism (see figure 20), A wire stop
takes out any slugs having a hole in the center,
such as washers., The sizing gauge eliminates
thick slugs. Steel slugs are rejected by the
action of a wiping blade, moved by the linkage
from the return key at the coin entrance. The
coins are guided through, either againat or
past gauges, as determined by their speed,
which is controlled by the action of the mag-
netic field exerted by permanent magnets.

The three paths of travel of the coins are
normally intercepted by three pins on a coin
.return arm. Coins are thus returned until
the phonograph has been “plugged.in™ to en-
ergize the coin return solenoid,

COIN REGISTER MECHANISM

Both the coin selector mechanism and the
coin register mechanism are mounted on a
common bracket inside of the speaker baffle.
They are installed with quick action spring
latches that.position the two units without
strain, The action of the coin register me-
chanism is described in detail under Electric
Selector System, in this Section. Figure 21
shows all the switches, relays, etc. on the
coin register mechanism and figure 22 illus.
trates its wiring,

JUNCTION BOX
The junction box consists of an assembly

of receptacles for the phanograph motor, the

Page 22

selector drum, the encore program selector
and lighting circuits, the stepper, the coin
register mechanism, the sound system, the
trip coil, the cabinet light transformer, and
a line cord with plug (see figure 22). It in.
cludes the power transformer for operation of
the 24V and 5}V circuits of the phonograph
and lighting system, and the power supply for
terminal panel “A" of the stepper. Both the
line fuse and a protecting fuse for the 24V
circuit are provided in this unit. A service
switch and a line switch have been installed
for convenience. The electric counter is
mounted on the front of the junction box for
ease of reading. :

CoNSELECTOR |

{Rejects slugs and
routs coins}

COQIN REGISTER

MEGHANISM (8
g
t
SCAVENGER
RETURN
COIN BOX 3 o
<<

Figure 19-Route Of Coin From Enatry
To Cash Box Or Scavenge

General Description



OIN WEIGHT DEVICE

\ SCAVENGER

- OPERATING LEVER

IZING GAUGE

5¢ SIZE SLUG GAUGE SCAVENGER WIPER BLADE

WIPER RETURN SPRING
AAGNETS

WASHER STOP
5¢ SIZE SLUG GAUGE

| 10¢ SIZE SLUG GAUGE

¢ BOUNCING ANVIL

0¢ SIZE S1L.UG GAUGE COIN RETURN ARM

Figure 20.Coin Selector Mechanism
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Figure
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ENCORE PROGRAM SELECTOR

The encore program selector is designed as a
program change mechanism as well as a selec-
tion device. The twenty-four record selections
are displayed to the customer in three groups of
eight selections each, corresponding to the eight
selector keys. Change of the displayed program
is accomplished by operation of the program
change key {Press to Change Program}. Each
time the prograrn is changed, the program hold-
ers rotate one-third of a'revolution bringing into
view the successive groups of titles, and the num.
ber rollers rotate one.third of a revolution thus
changing the numbers above the selector keys to
correspond with the numbers displayed alongside
the title strips in the program hoiders. Two in.
ternal contact arm assemblies rotate with the
program holders and the number rollers, there-

by completing the circuits from the eight selec.
tor keys to the eight coils on the 24 solencid se-
lector drum which correspond to the eight se.
lections displayed,

The Program Holder (13), Number Rollers (10)
and Contact Arm Assermnblies (8) are actuated
through a gear train housed in the center casting
assembly (see figure 23). Their synchronized
rotation is controlled by escapement of the Main
Cam Gear and Escapement Dis¢ Assembly (7)
which escapes when the Program Change Key (14)
is depressed, moving the extension shaft stop pin
away {rom the escapement disc outer ring of stop
pin. The extension lever stop pin is shifted to-
ward the main cam gear shaft, moving off the
outer pin on the main carmn gear, thus allowing the
gear to revolve. The stop pin then comes into
the path of the inner circle of pins on the main
cam gear, which are so positioned as to stop the
gear just previous to the completion of one.sixth

Gear Train
Timing Marks

Power for the Encore Program Se-
lector is supplied by the Electric Motor
(1) which is used to maintain a fully
wound condition of the Spring Mator (4)
through its Worm Gear (5). The cir-
cuit to the electric motor is controlled
by the Micro Switeh (2). It is actuated
by the Yoke (3) which moves as the spring
motor winds and unwinds.

Power is transmitted from the spring
through Gear {6) to the Main Cam Gear
and Escapement Disc Assembly (7). The
shaft of Gear (7) drives the two Contact
Arm Assemblies (8). Gear (7) also trans-
mits power to Gear (9) the shaft of which

drives the two Number Roller Assemblies
(10}). Power is also supplied by Gear (7)
through the Idler Gear (11) to Gear {12),
the shaft of which drives the two Program
Holder Assemblies. :

The Escapement Pawl (14} permits
operation of the gear train to produce a
third of a revolution of the Program
Holder {13) and Number Roller {10} for
each escapement.

Figure 23.Operation Of Encore Program Selector
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turn. The inner pins are mounted on a separate
plate, which is spring loaded with respect to the
main cam gear, to provide a shock absorber ef-
fect in the stopping of the main cam gear.

When the program change key is released, it
returns through spring action to its original posi-
tion. This allows the change key extension lever
stop pin to move off the inner pin of the main cam
- gear and back into the path of the outer pin. When
. the outer pin comes to rest against the stop pin

the main cam gear has completed its one_sixth
turn and the number roller gear and program

hoider gear have completed their one-third turn.

The contact arm assemblies which rotate with
the main cam gear, are correctly positioned to
allow the selections on display to be made by
operating the selector keys.

An interlock arm, operated in conjunction with
the program change key, acts with an interlock
bracket assembly to prevent operation of the se-
lector switches while the program change key is
depressed. This same interlock mechanism also
functions to prevent actuation of the change me.
chanism while a selector key is depressed.

Power for the gear train is furnished by the
Spring Motor (4) which is used because of its ra.
pid starting and stopping characteristics, its al.
most instantanecus action, its ability to withstand
sudden starting and stopping, and because it sup-
plies a comparatively large quantity of energy
for a short period from a very compact unit.

The spring motor is wound by the Electric
Moter (1). The electric motor is controlled by
the Micro Switch (2), which is operated by the
Yoke (3). The yoke moving with the spring motor
shaft is so adjusted that the circuit to the electric
motor is closed when the spring motor is parti-
ally unwound. In this way the spring motor is
rewound with each program change and thus as-
sures fast program change action at all tirmes.

The yoke is operated by a hub on the shaft of
the spring motor. The hub is threaded on the
shaft. As the spring motor approaches its fully
wound position, the hub traveling on the shaft
moves the yoke in such a way that the adjusting
screw on the yoke opens the cut.off switch at the
time when the spring motor reaches its fully
wound condition. Unwinding of the spring motor
causes the hub to travel on the spring motor shaft
and move the yoke, closing the cut-off switch and
causing the electric motor to wind the spring mo-
tor and again cut-off in the fully wound position.

General Description

-

The Drive Gear (6} of the spring motor is
meshed with the Main Cam Gear (7) of the gear
train. Through it, power is transmitted to the
Number Roller Gear (9), the Idler Gear (11), and
from the idler gear to the Program Holder Gear
{12). The rotary Contact Arm Assemblies (8)
are on and rotate with, the main gear shaft, The
ratio between the main cam gear and the other
gears is 1:2, that is, the main cam gear makes
one revolution for each two revolutions of the
other gears. In the action of the program change
mechanism, the main cam gear makes one.sixth
turn while the other gears make one third turn.

There are gear train timing marks {see figure
23) on the main cam gear, the number roller pear,
the idler gear, and the program holder gear.
When these marks are aligned, as shown in the
illustration, the gears are properly synchronized
for correct operation of the mechanism, Since __
the program holders, number rollers, and con.
tact arm assemblies are keyed to their shafts,
théy are synchronized when properly installed.

ELECTRIC SELECTOR DRUM

When a selector key is pressed a circuit
is completed to the selector magnet coil corres-
ponding to the key, thus releasing its selector
rod (see figure 22), The rod is moved by a
spring into the path of the selector arm (see
figure 24). As the selector arm rotates it
strikes the selector rod and stops the move-
ment of the selector shaft. This stops the
selector cam in the position required for se-
lection of the record desired. While the re.
cord is being brought into the playing position,
the selector arm returns the selector rod to
its latched position. At the time the selector
rod is released, its movement to the selectin;
positicn causes a wobble plate to be displaced.

"The movement of the wobble plate closes an

over.ride switch for the motor and amplifier,
The cut-off switch, operated by a cam on the
main cam shaft, is in parallel with this motor
and amplifier over_ride switch., The over-ride
switch remains closed until all the selector
rods are moved into the latched position. The
cut.off awitch, which closes shortly after
the main cam shaft rotates from the normal
cut-off positien, remains closed and keeps the
record changing motor and amplifier operating
until the last record selected has been played
and returned to the record stack. Figure 24
illustrates the operation of the electric selector
drum. '
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Over Selector
Ride \ Coils ™
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Swite

To Selector
Key Circuits

% % R—— 7 Wobble

O Ride Switch ! !
ver =% 1 '{"""I" Plate

]
]
Cut - Off e | 'E‘} Off
Switch Schematic o - __ J Switch

Motor starts, and cam re.
volves, closing cut-off switch[>
{shown in dashed lines).

Sel'ector \E

At approximately the time the
turntable begins to rise, the
Qrotary gselector arm returns
the selector rod to the latched
position. (Refer to the Cycle
of Operation in this section
of the Handbook.) IF THIS
IS THE LAST SELECTION

To Selector
Key Circuits

Ik

: ! i t
Bver Side Switen s o e
Schematic m——l . P .
R e —— permitted to return to its
To Motor Circuit : normal position by spring

action and to open the over-
‘ride switch., However, the.

cut-off switeh holds the moto
I circuit closed and the motor

continues to run.

Cut-Off—-—-—p. 1

As the changer completes the playing of the last selection and the clutch engages, the cut-
off cam revolves. It is timed to open the cut-off switch and cut-off the motor at the point
where the mechanical coaster brake can halt the meckanism in the correct “at rest” posi-
tion. The circuits then revert to the condition shown in Step 1. Should other selections be
registered on the selector drum and the corresponding rods released, the over-ride switch
will remain closed through the action of the wobble plate (see Step 3) and the motor will not
be cut-off by the opening of the cut-off switch, . -

~

Figure 24-(Continued)
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