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UNITED STATES

1,911,707

PATENT OFFICE

BERT E. MILLS, OF OAK PARK, ILLINOIS, ASSIGNOR TO MILLS NOVELTY COMPANY,
OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS

AUTOMATIC PHONOGRAPH

Application filed February 10, 1930. Serial No. 427,361,

This invention relates to an automatic
phonograph in which provision is made for
automatically selecting and playing any one

. of a series of records which are mounted upon
6 a carrier by which they are moved to and

from a playing station. The invention con-

- templates a machine of this character which
may be adapted for coin operation. )
One of the objects of the invention is to
provide in a machine of this character a cam
device in which the actuating cam element
forms a part.of a unitary structure including
the record carrier which is periodically ro-
tated to change from one record to another.
- Another object of the invention is to pro-
vide in combination with said rotatable struc-
ture means operable by the actuating cam for
controlling the record playing and driving
‘mechanism in timed relation to the movement
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15

20
record to the other may be automatically
effected without jarring the mechanism or
in any way interferring with the action of
the carrier in presenting successive or select-
ed records to the playing station.

A further object of the invention is to pro-
vide a tone arm which is pivoted to swing
about both a horizontal and a vertical axis
whereby the arm may be swung into and out
of a playing position without interferring
with the adjacent record supports.

A still further object of the invention is to
provide speed control means controlled by
the movement of the tone arm to automati-
cally regulate the movement of the record
carrier. . :

Further objects and advantages of the in-
vention will be apparent as I proceed with my
specification, which, taken in connection with
the accompanying drawings, discloses a pre-
ferred embodiment thereof.

Referring to the drawings:

Fig. 1 is an elevational view showing a por-
tion of the record carrier and the associated
reproducer assembly, the tone arm being
shown in position to start the playing of a
record; -

Fig. 2 is a top plan view of a portion of
the record carrier and the associated Tepro-
50 ducer assembly, the position of the tone arm
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‘reproducer assembly showing the tone arm

of the carrier so that the change from one

at the beginning of the record being shown
in solid lines, and the position of the tone arm
at the end of the record being shown ' in
dotted lines; : v

Fig. 3 is a side elevational view, partly in
section, looking toward the record carrier
from the right hand side of the machine,
viewing Fig. 1;

Fig. 4 is a detail elevational view of the

55

60
moved to the inactive or non-playing posi- .
tion. :

Fig. 5 is a detail section taken on the line
5—>5 of Fig. 8 showing the upper portion of
the reproducer assemb%y;

- Fig. 6 is a detail of the coin control cut-out
switch, taken on the line 6—6 of F ig. 3;

Fig. T is a detail section of the tone arm,
the section being taken immediately forward
of the tone arm supporting bracket;

Fig. 8 is a broken detail section of one of
the record supports; and _

Fig. 9 is-a wiring diagram of the various
electrical circuits employed in the machine.

The record carrier comprises a series of ra-
dially disposed record holders 10, secured by
means of screws 11 to a hub 12, which is
mounted on a horizontal shaft 13, said shaft
being journaled in uprights 14 which are in
turn secured to a base 15 by bolts 16. Each of
the record holders 10 is provided with a cen-
tral aperture for receiving record supporting
spindles 17, which in turn support record-
carrying plates or discs 18.

The records 19 are removably secured to
the record-carrying discs 18 by means of a
spring clamp 20, shown in defail in Fig. 8.
The spindle 17 is provided centrally with a .
bore in which is retained a spring-pressed
button 21, the upper end of which is rounded
and bears against a clip 22 which is provided
with a slot 23 for receiving a pin 24, said pin
extending between ears 25 on the upper end
of the spindle 17. Tt will be apparent that
by shifting the clip 22 laterally until the pin
24 is at the extremity of the slot, the clip may
be pivoted about the pin 24 into vertical posi-
tion, whereupon the record 19 may, be re-
moved. A notch 22°, formed in the end
of the clip 22, receives the upper end of the %
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2

button 21 when the clip is in the &ertical ;‘)o'-'

sition thereby locking it in that position and
it will be apparent that the spring-pressed
plunger 21 also serves to hold said clip in the
locking position shown in said Fig. 8.

The spindle 17 is revolubly mounted in a
sleeve 27 which is fixedly secured to the re-
cord holder 10 by means of a cap 28 which
has screw threaded engagement with a shoul-
der portion 29 of the sleeve 27. A bearing 30
affords free rotation for the spindle 17 in the
sleeve 27. The lower end of the spindle 17
is provided with a stud 31, the free end of
which is threaded to receive a lock nut 32
which bears against a flanged collar 33, there-
by retaining the spindle 17 within said sleeve
97. The record-carrying disc or plate 18 is
fixedly secured to the spindle 17, and may
conveniently be made of sheet metal, the cir-
cumferential edge being turned down as
shown at 34 to afford a bevelled face for a
friction drive. A felt pad 35 may be placed
on the upper face of the record plate 18 to
afford a soft surface for engaging the under
face of the record.

Referring again to Fig. 1, it will be noted

that the shaft 13 upon which the record car-

rier is supported 1s rotated by a motor 36
carrying a toothed gear 37 the prongs of
which engage the links of a chain 38, which
in turn engages a sprocket 39 mounted on said

shaft 13. As will hereinafter appear, the

motor 36, which thus effects 2 movement of
the record carrier, is adapted to be de-ener-
gized as the record to be played is brought
to the playing station, leaving the record car-
rier stationary until such record has been
completed after which the motor is again
energized and turns said record carrier suffi-
ciently to bring the next or a selected record
to the playing station. o
Associated with the record carrier is a re-
producer assembly adapted to play the record
which has been brought into position by said
carrier. 'The reproducer assembly comprises

a tiltably mounted tone arm support 40, to g

which is pivotally secured a tone arm 41, said
arm being provided with a pick-up element
49 which has a needle 43 for engaging the
sound grooves of the records 19. The tone
arm support 40 is pivotally mounted at 44
to an upright 45 which in turn is secured to
the base 15 by the bolts 46.

The tone arm 41 is arranged for double
pivotal movement relative to the tone arm
support 40. For this purpose there is pro-
vided a pin 47 (see Fig. 7) which pivotally
secures a bracket 48 to the tone arm support
40, and said bracket 48 is provided with a

pair of spaced ears 49 between which extends -

a pin 50 upon which the tone arm 41 is piv-
otally mounted to permit it to swing about
a horizontal axis. The pivotal movement of

the tone arm 41 about the pin 50 allows the

needle to follow irregularities or undulations

1,911,707

in the movement of the record, and the piv-
_otal movement of said arm about the pin 47

allows it to swing across the record from the
position shown by the solid lines in Fig. 2 to
that shown by the dotted lines in said figure

70

as the playing of the record progresses. "A

stop member 51, secured by & bolt 52 to the
tone arm support 40, serves to limit the hori-
zontal swinging movement of the tone arm
41 (see Fig. 2). The bracket 48 is provided
with a support member 53 which carries an
adjustable lock screw 54 to the lower end of
which there is attached a helical spring 55
the other end of which is secured by means of
a hook 56 to the tone arm 41. The tone arm

41 is thus resiliently supported from the tone.

arm support 40 so that the needle may be

lowered onto the record without danger of

sudden impact, , .

As will hereinafter appear, after the tone
arm 41 has traversed the record, the tone arm
support 40 is automitically tilted from the
position shown in Fig. 1 to that shown in
Fig. 4. During this movement the tone arm
41 pivots about the Ein 47 to assume a folded
position adjacent the tone arm support 40
as shown in Fig. 2. A stop flange 57 carried
by the tone arm 41 serves to limit the return
movement of the arm as it is tilted into non-
playing or inactive position (see Figs. 5 and

7). A downwardly inclined arm 58 extends -

laterally from the tone arm support 40 to
afford a support for the tone arm 41 during
the interval in which the reproducer assem-
bly is being tilted from the vertical position
into the horizontal position preparatory to
playing the record. '

The reproducer assembly is automatically
tilted to and from playing position by the
movement of the record carrier, which,
through cam action, controls the pivotal
movement of the tone arm support 40. The
mechanism for this purpose comprises a large
cam ring 59 (see Fig. 1) circumferentially
disposed about the record carrier and secured
thereto by cleats 60 which may be formed as
an integral part of the record holders 10.
The cam ring 59 is preferably made up of a
series of cam unit segments which are joined
end for end to form the complete cam ring.
The adjacent ends of the cam segments are
joined to the cleats 60 by means of the bolts
61. Each of the cam segments is cut to form
a cam groove 62, adapted to engage a roller
63, carried by the lower free end of a lever
64 which is pivotally supported at 65 to a
yoke 66, secured to the base 15, said yoke
including a pair of vertical arms 67 and 68
between the upper free ends of which the
lever 64 is supported. The upper end of the
lever 64 is provided with a hook 69 adapted
to engage a lug 70 on the lower free end of
the tone arm bracket 40. It will be apparent
that as the record carrier is moved in a coun-
ter-clockwise direction, viewing Fig. 1, to
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bring a record to the playing station, the cam
roller 63, in following the (Eerlp}leral surface
of the cam ring 59, will drop into the cam
ring groove 62, which movement will in turn
pivot the lever 64 in a clockwise direction,
viewing Fig. 1, thereby permitting the tone
arm support 40 to turn in a counter-clock-
wise direction upon its pivot 44 to lower the
tone arm 41 into horizontal position prepara-
tory to playing a record. en the record
carrier is subsequently turned to remove the
record from the playing station the roller 63
is projected outwardly by the cam groove
62 which in turn, through the movement of
the lever 64, throws the tone arm support 40
and the tone arm 41 inte the vertical or in-

~ active position shown in Fig. 4.
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The records are driven by a disc drive
motor 71 provided with a drive shaft 72, the
upper free end of which is equipped with
a friction wheel 73 which is adapted to en-
gage the bevelled face 34 of the record sup-
;porting. plate or disc 18. The motor is an-
gularly mounted in a yoke 74 which is se-

cured to the base plate 15, said yoke includ- -

ing vertical arms 75 and 76 befween which
extends shaft 77 which in turn affords piv-
otal support for arms-78 and 79 rigidly af-
fixed to the shell of the motor 71.

The speed of the motor is regulated by a
ball governor 80 mounted on the drive shaft
72. A brake shoe 81 is carried on the free
end of a lever 82 (see Fig. 2) which is piv-
oted at 83 to an arm 84 carried on the upper
end of the motor supporting member 79.
The brake shoe 81 is thus mounted to swing
with the disc motor 71 and is at all times in
a position to engage a friction disc 85 car-
ried by the governor 80 when said disc is
moved upwardly due to the extension of the
balls of said governor carried by centrifugal
force in the rotation of the motor shaft,
An adjusting screw 86 is provided to regu-
late the position of the shoe 81 relative to the
friction disc 85. .-

The rotation of the record carrier is not
only adapted, as previously pointed out, to
control the movement of the reproducer as-
sembly, but is also utilized to control the tilt-
ing movement of the disc motor 71 to bring
the drive wheel 78 into engagement with a
record plate 18 after the latter has been
brought into position at the playing station.
For this purpose the motor 71 is provided
with an apron 87, secured to the shell of
the motor, and equipped with a roller 88
which is positioned to engage a cam surface
89 formed in the lever 64 (see Figs. 1 and 4).
As the movement, of the record carrier brings
the roller 63 into engagement with the cam
groove 62 to thereby turn the lever 64 in a
counter-clockwise direction, viewing Fig. 1,
the roller 88 in turn follows the cam surface
89 in the lever 64 thereby allowing the disc

motor 71 to pivot in a counter-clockwise direc-

3

tion to bring the drive wheel 78 into engage-
ment with the edge of the.record plate 18.
A coil spring 90 secured at one end to a lu

91 upon the motor shell and at the other .

end to a lug 92 on the lever 64, serves to draw

the motor 71 forwardly to keep the roller 88

in engagement with the cam surface 89 on
the lever 64. Said spring 90 also serves to
hold the roller 63 on the lower end of the
lever 64 in engagement with the cam ring 59.

The disc motor 71 is positioned to be in
the main circuit at all times and is designed
to be in continuous operation until the main
circuit is automatically opened by a suitable
multiple coin control. Referring to Figs.
5 and 6, the mechanism for actuating . the
coin control comprises an arm 96 pivoted at
97 to the tone arm support 40 and normally
held in the position
and 6 by a spring 98, which is secured at one
end to the tone arm support 40 and at the

75

80 _

shown in said Figs. 5 -

85

other end to the upper free end of the arm

96; and an arm 99, pivotally mounted at 100
on the upright 45, and provided with a s ring
held contact 101 adapted to make and Ereak
a circuit with the contact 102. A spring 108,
extending between a fixed point on the up-
right 45 and the arm 99, normally holds the
contacts 101 and 102 apart. When the tone
arm support 40 is tilted into inactive position

-upon the completion of the playing of a

95

record, a stud 104 on the lower end of the arm

96 momentarily engages the free end of the

arm 99 and completes the multiple coin con--

trol circuit by closing the terminals 101 and
102.  If the number of pieces corresponding
to the number of coins inserted have been
plaﬁed the main circuit will automatically be
broken by the multiple coin control mecha.
nism and the disc motor 71 will be shut off,
If, however, additional records remain to be
played the completion of the circuit at the
terminals 101, 102, merely serves to return
the multiple coin circuit controller one step
towards circuit breaking position, and the
disc motor 71 will continue to run until a
number of records corresponding to the num-
ber of coins inserted have been played. A

- coin control device affording action of the

type referred to is shown in my co-pending
application Serial No. 427,670 filed February
12,1930, which has become Patent 11,864,144,
dated June 21, 1932,

The record changing motor 36, however, is
arranged in the circuit to effect a periodic
change of the records and necessarily must
be shut off during the interval that the record
is being played. For the purpose of auto-
matically controlling the record changing
motor 36 there is provided an automatic
double acting switch which is controlled by
the movement of the tone arm 41 to start
the record changing motor 36 immediately
upon the completion of the playing of the
record. This switch is best shown in Figs.
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2 and 3. It comprises a double throw arm
105 pivotally mounted at 106 on a switch
plate 107, which in turn is supported on the
upright 45. One end of the arm 105 is pro-
vided with a toothed rack 108, the teeth of
said rack being arranged to engage a pawl
109 which is pivotally mounted at 110 on a
bracket 111, said bracket being carried by
an arm 112 which forms a part of the tone
arm 41. A stop 111® limits the turning of the
pawl 109 on the pivot 110 when the tone arm
41 is tilted into inoperative position. As the
tone arm 41 is drawn across the record by the
sound grooves, the pawl 109 rides across the
rack 108. If the record is of the type which
is provided at the end of the piece with an
eccentric groove such as is shown at 113, the
reverse movement of the tone arm caused by
the needle riding in the eccentric groove will
cause the pawl 109 to engage the rack 108
which in turn moves the switch arm 105 into
engagement with a contact arm 114, said arm
114 being also pivotally mounted on the
switch plate 107. The circuit is thereupon

completed through contacts 115 and 116 car-.

ried by the switch arm 105 and the contact

“arm 114, respectively, to thereupon energize

30

40

0

co

6o

the record changing motor 36. If the record
is of the type in which the needle travels
in a uniform spiral to the innermost groove
which is indicated at 117, the pawl 109 com-
pletely traverses the teeth on the rack 108
and engages a stop 118 to throw the Switch
arm 105 into engagement with a contact arm
119, which in turn completes a circuit through
contacts 120 and 121, carried by the switch
arm 105 and the contact arm 119, respective-
ly, to energize the record changing motor
86. The contact arms 114 and 119 are pro-
vided with depending ears 122 and 123, re-
spectively, which engage the edge of the
switch plate 107 to prevent the arms from
being drawn together under the action of
spring 124 which extends between the arms
adjacent their points of pivotal support on
the switch plate 107. The switch arm 105
is normally held midway between the arms
114 and 119 by a spring 125 which is secured
at one end to the arm and at the other end
to a fixed point on the switch plate 107. This
automatic tone arm switch forms the subject
matter of my co-pending application Serial
No. 427,360, filed February 10, 1930, which
has become Patent 1.889,786, dated Dec.
6, 1932.

When the tone arm 41 is elevated the cir-
cuit to the record changing motor 36 is bro-
ken by the removal of the pawl 109 from
the rack 108, however by the time this has
occurred, the circuit through the record
changing motor 36 has been picked up by a
running switch so that the movement of the
record carrier is not interrupted. The run-
ning switch employed for this purpose, and
which is shown in detail in Figs. 4 and 5,

1,911,707

comprises a contact arm 126 which is pivoted

at 127 to an insulating plate 128, which in
turn is secured at 129 to the upright 45.
The upper end of the contact arm 126 is
provided with a contact 130, and the insulat-
ing plate 128 is provided with a contact 131,
the circuit through the record changing mo-
tor 36 being completed through these con-
tacts. The running switch is automatically
closed to carry the circuit through the rec-
ord changing motor by the movement of the
lever 64 which is provided with a shoe 132
positioned to engage the lower end of the
contact arm 126. A helical spring 133, se-
cured at one end to the upright 45 and at the
other end to the contact arm 126, serves to
normally hold the lower end of said arm
against the shoe 132. In the position of the
reproducer assembly shown in Fig. 5, this
running switch is opened, the assembly i)eing
in the playing position. As the lever 64 is
turned by movement of the record carrier to
raise the reproducer assembly from the po-
sition shown in Fig. 5 to that shown in Fig.

-4, the lower end of the contact arm 126, under

the action of a spring 133, follows the move-
ment of said lever 64 and closes the contacts
130, 131. The circuit through the record
changing motor 36, which up to this point
has been carried through the switch arm 105,
is thereupon carried through the running
switch, and said motor continues to operate
until the next station is reached. If the num-
ber of records corresponding to the number
of coins inserted have all been played, both
the record changing motor 36 and the dise
motor 71 are stopped at a point intermediate
a playing station by.the above mentioned
cut-out switch 101, 102, which controls the
main line circuit through the multiple coin
control. '

A supporting lever 134 is pivoted at 135
to the upright 45 and is curved downwardly
at its forward end to engage the lower edge
of the tone arm support 40. * A helical spring
186 is secured at 137 to the forward end of
the-lever 134 and is secured at the other end
to the upright 45. Under the action of this
spring the support member 134 checks the
downward movement of the reproducer as-
sembly as it is tilted into the horizontal po-
sition preparatory to playing.

The tone arm 41 is projected across the
smooth preipheral portion 138 on the record
19 by means of a lever 139 which is pivoted
at 140 to the tone arm support 40. The

lower end of-the lever 139 is provided with

a flange 141, and the other end of the lever
is secured to a helical spring 142 which is se-
cured to a fixed point on the tone arm sup-
port 40. The flange 141 is positioned to en-
gage the face of an adjustable screw 143
mounted in a cleat 144 which is secured to
the tone arm 41. When in the elevated posi-
tion the weight of the tone arm itself is suf-
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ficient to hold it in folded position against
the tone arm support 40. However, when
the tone arm is lowered into playing posi-
tion the spring 142 turns the lever 139 suf-
ficiently to project the needle across the mar-
ginal ring 138 to start it in the first groove
of the record. The screw 143 may be ad-
justed to control the distance which the tone
arm 41 is thus initially advanced by the
lever 139, The extreme lower end of the
lever 139 may be provided with a buffer 145
which absorbs the shock incident to the fold-
ing of the tone arm 41 back against the tone
arm support 40 when the reproducer assem-
bly is raised. ,

The control mechanism includes means for
selecting any one of the records 19 without
the need of playing records which may inter-
vene between the record which has just been
played and the next desired record. For
this purpose there is provided a selector latch
146, shown in Figs. 1 and 4, which is pro-
vided near one end with a shoulder 147 adapt-
ed to engage the roller 63 on the lower end
of the lever 64. When in the unlatched po-
sition, as shown in Fig. 1, the roller 63 is
free to drop into the cam groove 62 to permit
the corresponding record to be played, but
when the roller 63 is engaged by the notch
147, as shown in Fig. 4, it cannot drop inta
the cam groove 62 and the record correspond-
ing to that groove will not be played inas-
much as the reproducer assembly will not
be lowered into playing position. The move-
wnent of the latch 146 is controlled by a mag-
net 148, the armature 149 of which is pivot-
ally mounted at 150 to the base 15. The
latch 146 is pivoted at 151 to the armature
149 and is yieldingly held against the cam
roller 63 by a.spring 152, secured at one
end to the latch and at the other end to the
armature. When the magnet 148 is ener-
gized the latch 146 is retained against the
roller 63, as shown in Fig. 4, and when it is
Jle-energized the armature drops and allows
the latch to disengage the roller 63.

The selector mechanism for controlling the
magnet 148 is shown in Figs. 1, 2 and 9. Tt
comprises a selector element 153 mounted to
vurn with the shaft 18, and a second selector
element 154 mounted to turn with a shaft
155, which rotates independently of the shaft
13. A dial 156, controlled through a ratchet
156* by a knob 157, is provided with nu-
merals as indicated at 158, said numerals in-
dicating the records corresponding to like
numbers indicated on a suitable chart. To
select a desired record the dial 156 is turned
nntil the number corresponding to that rec-
ord is opposite an indicator 159, whereupon
a circuit which normally energizes the mag-
net 148 through the selector elements 153,
154, and a conductor 1532, (see Fig. 9) will
be broken when the record carrier has been
turned until the record selected is at the

5

playing station. The breaking of this cir-
cuit through the selector elements occurs
when an insulating plate 154%, carried by the
element 154, comes into engagement with
the conductor 153%. The selector mechanism
is so designed that after a selected record has
been played the selector elements 153 and
154 will rotate together and the magnet 148
remains de-energized until another selection
is made. If no additional selection is made
the records will be played in continuous suc-
cession. The selector mechanism for accom-
plishing this purpose forms the subject mat-
ter of my co-pending application Serial No.
427,359, filed February 10, 1930, which has
become Patent #1,864,143, dated June 21,
1932,

The tone arm 41 is arranged to automati-
cally control the speed of the record chang-
ing motor 36. For this purpose there is pro-

vided a tone arm switch 160 shown in Fig. 2.

The switch comprises a pair of spring con-
tact arms 161 and 162 which are carried by
the tone arm support member 40 and are
provided on their outer free ends with ‘con-
tacts 163 and 164 respectively. The tone arm
41 carries a cam stud 165 which normally
holds the contact 163 against the contact 164,
as shown in Fig. 2. When the tone arm 41
is moved to the dotted position shown in said
Fig. 2, the cam stud 165 is removed from
engagement with the arm 161 and opens the
circuit between the contacts 163 and 164. The
switch 160 is closed when the tone arm is
raised and folds back against the tone arm
support. As will hereinafter be pointed out
in the description of Fig. 9, this automatical-
ly cuts out part of a resistance which is
shunted across the armature of the record
changing motor 36.

A speed control switch 166 (see Figs. 1 and
4) is provided to further control the speed
of the record changing motor 36 during the
interval of the record change. It comprises
a switch arm 167 pivotally mounted at 168
to an upright 169 which in turn is secured
to the base 15; and a contact arm 170 mount-
ed on the upright 169 adjacent the lower end
of the switch arm 167. The switch arm 167
is provided at its upper end with a roller 171
which normally is held against the shell of
the motor 71 by a spring 172, which is secured
at one end to the switch arm 167 and at the
other end to a fixed point on the upright 169.
As the disc motor 71 is tilted from the play-
ing position into the non-playing position,
the contacts 178 and 174, carried by the
switch arm 167 and the contact arm 170 re-
spectively, are separated. = As will appear
presently in the description of Fig. 9, the
opening of the switch 166, which occurs al-
most simultaneously with the closing of the
tone arm switch 160, cuts out all of the resist-
ance which is shunted across the armature
of the record changing motor 36, thereby ac-
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celerating the speed of this motor during the

interval between the removal of the complet- .

ed record and the positioning of a new one at
the playing station. ‘When the disc motor
71 pivots into playing position the switch 166
is closed, which action throws a part of the
resistance in the shunt circuit across the
armature of the record changing motor 36
and chokes the speed of the motor. It will
be noted that the tome arm switch 160, in
conjunction with the speed control switch
166, not only automatically adjusts the speed
of the record changing motor to eliminate
unnecessary delay incident to the changing
of the records but also slows the carrier down
sufficiently to give the running switch plenty
of time to open and stop the carrier at the
proper point for the next record. This de-
celeration also insures gradual lowering of
+he needle onto the record, thereby avoiding
danger of breaking the record or damaging
the needle by sudden impact.

In Fig. 9 I have shown a diagrammatic
sketch of the electrical circuits and their re-
‘ation to the various parts of the phonograph
mechanism. A rough outline of certain of
the parts of the phonograph mechanism is
shown so that by reference to the correspond-
ing numbers on the other figures the relation
of these parts to the circuits will be readily
understood. .

The main circuit is taken from a plug 175
to a fuse block 176, from which one side of
the line is carried by the wire 177 to a con-

verter connecting block 178, and from there

by a wire 179 to the terminal block 180. The
other side of the line is taken from the fuse
block 176, through the wire 181, to the termi-
nal block 182, and from there by the wire 183

through the carbon terminals 184, 185 and

186 of the multiple coin control device, back
through the wire 187 to the terminal block
182. The wire 188 carries this side of the

- circuit from that point down to the converter
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connecting block 178 from which point the"
wire 189 leads back to the terminal block -

180. The two sides of the line are thence
taken from the terminal block 180 by the
wires 190 and 191 to the terminal block 192,
from which block the various circuits are
taken which feed the various working parts
of the phonograph. It might be added that
wherever alternating current is available it
is not necessary to use the converter connect-
ing block 178, the object of this block being
merely to adapt the apparatus for use where
only direct current is available.

The disc motor 71 is placed directly across
the main line terminals on the terminal block
192 and accordingly is continuously in oper-
ation until the main line is interrupted by the
multiple coin control which is automatically

returned one step toward circuit breaking -

position when the magnet 193 is energized by

1,911,707

the completion of a circuit through the con-

tacts 101, 102. ' :
_ The record changing motor 36 is fed from
the terminal block 192 by the wire 194, the
circuit being through the armature of the
motor, thence through the wire 195 back to
the terminal block 192, through the wire 196
to the arms 114 and 119 of the double acting
cut-off switch, and thence through the wire
197 back to the main line terminal on the
block 192. The record changing motor 36
therefore, is periodically operated through
the combined action of the double throw cut-
off switch and the running switch 126 which
is inserted between the wires 196 and 197
leading to the double throw cut-off switch.
The speed of the record changing motor
86, as previously pointed out, is controlled
by the tone arm switch 160 and the speed
control switch 166. This speed control is ef-

fected by shunting across the armature of
the motor a fixed resistance 198, a portion:
198* of which is arranged to be automatically
cut out upon the closing of the tone arm
‘90

switch 160, and the balance 198> of which
remains shunted across the armature of the
motor 36 until the speed control switch
166 is opened. A variable resistance 199 may
be inserted in series with the fixed resistance
198 to control the amount of resistance which
is shunted across the armature of the record
changing motor 36. The resistances 198 and
198b act as a choke for controlling the speed
of the record changing motor 36. For ex-
ample, assuming that the needle is at the end
of the record, at which point the tone arm
switch 160 is open and the speed control
switch 166 is closed, all of the resistance 198
will be shunted across the armature of the
motor 36. Most of the current will therefore
go through the motor armature and the mo-
tor therefor has sufficient power to start
the carrier and raise the reproducer assembly.
As the reproducer is tilted to inactive posi-
tion the tone arm folds back and closes the
switch 160 which cuts out the resistance 198
from the shunt circuit. At about the same
instant the switch 166 is opened and removes
all of the shunt resistance resulting in accel-
eration of the record changing motor. When
the reproducer assembly is lowered to play
another record the switch 166 is closed which
again places the shunt circuit across the ar-
mature of the motor 86. At this time, how-
ever, only the variable resistance 199 and the
portion 198° of the resistance 198 are in the
shunt circuit, the portion 198* remaining cut
out until the tone arm again moves across the
record and opens the switch 160. The speed
of the motor 386 is therefore cut down con-
siderably since a good portion of the resist-
ance is removed from the shunt circuit. As
the roller 63 drops into the cam groove 62
the record changing motor 36 is therefore
moving quite slowly and ample time is al-’
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lowed to bring the record to rest at the proper

laying positiqn. : .
P ’thegmggnet 148, controlling the selector
latch 146, is fed from the main circuit
through the wires 194 and 200, the return
being through the wires 201, the selector ele-
ment 153, the conductor 153%, the selector
element 154, and the wire 202 back to the
other side of the line on the terminal block
192. '

The amplifier 208 is fed directly from the
block 192 by the wires 204 and 205.” The mag-
netic pick-up 42 is connected by the wires
206 and 207 to the amplifier 203, a variable
resistance 208 being inserted as a means of
volume control. An automatically con-
trolled modulator may be included in the
amplifying circuit if desired. It consists of
a resistance 209 which is shunted across the
leads 206, 207. This resistance is automati-
cally thrown in for any particular record by
the modulator disc 210 which is mounted on
the shaft 13. The disc is provided with ad-
justable tabs 211 which may be positioned
to engage the arm 212 of the modulator
switch.” When the tab engages the modulator
switch arm 212, the switch is closed and the
resistance 209 is thrown in the amplifying
circuit to soften the tone. The tabs 211 which
control the modulator switch are positioned
to correspond to the records on the record
carrier. The speaker 218 is connected in a
well-known manner with the amplifier 203.

While the operation of the apparatus has
heen outlined in the foregoing description, it
is believed that a brief description of the se-
quence of the several steps in the operation
of the device will aid to a clearer understand-
ing of the invention. Assuming the parts are
‘u the intermediate position shown in Fig. 4,
in which the reproducer assembly is raised
and held in the non-playing position, upon
the dropping of a coin in the multiple coin
control, the circuit is completed through the
carbon terminals 184, 185, thereby starting
the disc motor 71, and also the record chang-
ing motor 36 whose circuit is completed inas-
much as the running switch 126 in this posi-
tion is closed. The record carrier turns un-
til the record corresponding to the number
selected on the dial 156 has arrived at the
playing station, whereupon the selector latch
146 releases the roller 63, which is then free
to drop into the cam groove 62 on the cam
ring 59. The tone arm thereupon pivots
from vertical to horizontal position under
the action of the lever 64, and the disc motor
71 is tilted until the friction wheel 73 engages
the edge of the record plate 18. As the disc
motor 71 tilts into driving position the speed
control switch 166 is closed and the record
changing motor 36 is slowed down by the
throwing in of the shunt circuit across the
motor armature. The needle is thereupon
projected across the smooth band 138 on the

v

edge of the record and is then drawn by the

record, the tone arm switch 160 being opened
during thiz interval to place the additional
resistance 198* in the shunt circuit. The
double throw switch 105 closes the circuit
through the record changing motor 36, which

starts the turning of the record carrier. The-

turning of the record carrier, through the ac-
tion of the cam goove 62 on the roller 63 then
tilts the tone arm 41 into vertical non-playing
position, the disc motor 71 being at the same
time tilted back into inactive position. As
the tone arm 41 swings back against the tone
arm support 40 the double throw switch 105
is opened, but by this time the running switch
126 is closed and carries the record changing
motor 36. When the tone arm 41 folds back
against the tone arm support 40, the tone arm
switch 160 is closed which in turn cuts out
the resistance 1982 and at about the same
instant the switch 160 is opened to speed up
the record changing motor by opening the
shunt circuit. "As the tone arm is raised the
arm 96 engages the arm 99 to close the cut-out
switch which, through the multiple coin con-
trol, will open the main line circuit cutting
off both motors when the number of records
corresponding to the number of coins inserted
have been played. If additional records re-
main to be played the closing of the terminals
101, 102, merely returns the multiple coin
control switch one step toward circuit break-
ing position. :

The foregoing detailed description has
been given for clearness of understanding
only, and no unnecessary limitations should
be understood therefrom, but the appended
claims should be construed as broadly as per-
missible in view of the prior art.

What I regard as new and desire to secure
by Letters Patent is:

1. An automatic multiple record phono-
graph comprising a record carrier rotatably
supported on a horizontal axis and provided
with a plurality of record supports mounted
in spaced relation around said axis, a repro-
ducer assembly including a tone arm and a
tone arm support, the latter being mounted
for pivotal movement in a vertical plane, said
tone arm having pivotal connection with said
support permitting it to swing relative there-
to in a plane substantially parallel to the face
of the record, and means supported on and
rotatable with the carrier for moving said
reproducer assembly into and out of opera-
tive relation to the records at predetermined
stages in the operation of the machine.

2. An automatic multiple record phono-
graph comprising a record carrier rotatably
supported on a horizontal axis and provided
with a plurality of record supports mounted
in spaced relation around said axis, and a re-
producer assembly including a tone arm and
a tone arm support, the latter being mounted

_sound grooves until it reaches the end of the
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-for pivotal movement in a vertical plane, said

tone arm having double pivotal connection
with said support permitting it to swing rela-
tive thereto in-a plane substantially parallel
to the face of the record and in a second plane
substantially at right angles to the face of the
record.

3. An automatic multiple record phono-
grapli comprising a record carrier rotatably
supported on a horizontal axis and provided
with a plurality of record supports mount-
ed in spaced relation around said axis, a re-
producer assembly mounted adjacent said
carrier, and an annular cam member circum-
ferentially disposed about said supports and
operable upon rotation of the carrier to move
said reproducer assembly into and away from
playing position.

4. An antomatic multiple-record phono-
sraph comprising; a rotatable record car-
rier including a plurality of record supports
radially mounted on a common center; rec-
ord drive mechanism mounted adjacent said
carrier and automatically movable into and
sut of operative relation to the record sup-
ports as the latter are presented to and re-
moved from a playing station; a tiltably
mounted reproducer assembly automatically
movable into and out of operative relation to
“he records at predetermined stages in the op-
eration of the machine, said reproducer as-
sembly including a tone arm having pivotal
mounting permitting it to swing in a plane
substantially parallel to the face of the rec-
rd, and means supported on and rotatable
with the carrier for moving said reproducer
assembly and record drive mechanism to and
from operative position. :

5. An automatic multiple-record phono-
-raph comprising; a rotatable record carrier
including a plurality of record supports radi-
ally mounted on a common center; record
drive mechanism mounted adjacent said car-
rier and automatically movable into and out
~f operative relation to the record supports as
the latter are presented to and removed from
a playing station; a tiltably mounted repro-
ducer assembly automatically movable into
and out of operative relation to the records
at predetermined stages in the operation of
the machine, said reproducer assembly in-
cluding a tone arm having pivotal mounting
permitting it to swing in a plane substan-
tially parallel to the face of the record; and
means for rotating said carrier, the move-
ment of said reproducer assembly to and
from operative position being effected by the
rotation of said carrier. ,

6. An automatic multiple-record phono-
~raph comprising; a rotatab'e record carrier

ally mounted on a common center; record
drive mecharnism mounted adjacent said car-
rier and automatically movable into and out
of operative relation to the record supports
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as the latter are presented to and removed
from a playing station; a tiltably mounted
reproducer assembly automatically movable
into and out of operative relation to the rec-
ords at predetermined stages in the operation
of the machine, said reproducer assembly in-
cluding a tone arm having pivotal mounting
permitting it to swing in a plane substan-
tially parallel to the face of the record; and
means for rotating said carrier, the movement
of said record drive mechanism to and from
operative position being effected by the rota-
tion of said carrier.

7. An automatic multiple-record phono-
graph comprising; a rotatable record car-
rier including a plurality of record supports
radially mounted on a common center; rec-
ord drive mechanism mounted adjacent said
carrier and automatically movable into and
out of operative relation to the record sup-
ports as the latter are presented to and re-
moved from a playing station; a tiltably
mounted reproducer assembly automatically
movable into and out of operative relation
to the records at predetermined stages in the
operation of the machine, said reproducer
assembly including a tone arm having pivotal
mounting permitting it to swing in a plane
substantially parallel to the face of the rec-
ord; and means for rotating said carrier, the
movement of said reproducer assembly and
record drive mechanism to and from opera-
tive position being effected by the rotation of
said carrier.

8. An automatic multiple-record phono-
graph comprising ;.a rotatable record carrier
including a plurality of record supports radi-
ally mounted on a common center; record
drive mechanism mounted adjacent said car-
rier and automatically movable into and out
of operative relation to the record supports
as the latter are presented to and removed
from a playing station; and a tiltably mount-
ed reproducer assembly automatically mov-
able into and out of operative relation to the
records at predetermined stages in the opera-
tion of the machine, said reproducer assem-
bly including a support arm, a needle-carry-
ing member pivotally mounted on said sup-
port arm, means- for producing initial ad-
vancement of said needle-carrying member,
spring means resiliently supporting said
needle-carrying member from the support
arm during the playing interval, and a spring-
held member operable to retard the down-
ward movement of said reproducer assembly.

9. An automatic multiple-record phono-
graph comprising; a record carrier; a re-
producer assembly, including a tone arm,
mounted adjacent said carrier; electrically
operated means for moving said - carrier to
change records at a playing station; and
means for controlling the record changing
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ing switch operable by movement of said-tone

arm at the end of the record to start move-
ment of the carrier immediately upon comple-
tion of the playing of a record, and a run-
ning switch operable upon the opening of the
starting switch to maintain a circuit through
said carrier moving means during the inter-
val of the record change, said running switch
being actuated by the carrier to cut off said
carrier moving means upon the positioning of
another record at the playing station.

10. An automatic multiple-record phono-
graph comprising; a record carrier; a re-
producer assembly' mounted adjacent -said
carrier; means for rotating said carrier to
change records at a playing station; and
means operated through rotation of said car-
rier for moving said reproducer assembly into
and away from playing position, said last
mentioned means including a cam ring
mounted to turn with the record earrier, said
ring being provided with cam grooves, and
a lever operatively connected with said re-
producer assembly and provided with a cam
roller positioned to engage said cam grooves.

11. An automatic multiple-record phono-
graph comprising; a record carrier rotat-
ably supported on a horizontal axis and pro-
vided with a plurality of record supports
mounted in spaced relation around said axis;
a reproducer assembly mounted adjacent said
carrier; means for rotating said carrier to
change records at a playing station; and
means operated through rotation of said car-
rier for moving said reproducer assembly
into and away from playing position, said
last mentioned means including a cam ring
circuinferentially disposed about said sup-
ports, said ring being provided with a se-
ries of cam grooves corresponding in number
to the number of records, and a lever opera-
tively connected with said reproducer as-
sembly and provided with a cam roller posi-
tioned to engage said cam grooves.

12. An automatic multiple-record phono-
graph comprising; a record carrier rotatably
supported on a horizontal axis and provided
with a plurality of record supports mounted
in spaced relation around said axis; a repro-
ducer assembly, including a tone arm, mount-
ed adjacent said carrier; means for rotating
said carrier to change records at a playing
station; means for controlling the record
changing movement of said carrier, said
control means including a switch operable
by movement of said tone arm at the end of
the record to start rotation of the carrier
immediately upon completion of the playing
of the record; and a cam ring circumferen-
tially disposed about said supports and oper-
able upon rotation of said carrier to move
said reproducer assembly into and :away
from playing position.

13. An automatic multiple-record phono-
graph comprising; a record carrier rotatably

9

supported on a horizontal axis and provided
with a plurality of record supports mounted
in spaced relation around said axis; a re-
producer assembly mounted adjacent said
carrier; means for rotating said carrier to

change records at a playing station; means -

70

for controlling the record changing move-

ment of said carrier, said control means in-
cluding a switch controlled by movement of
the tone arm at the end of the record to start
rotation of the carrier immediately upon com-
pletion of the playing of the record; and
means operated through rotation of said car-

rier for moving said reproducer assembly into

and away from playing position, said last
mentioned means including a cam ring cir-
cumferentially disposed about said supports,
said ring being provided with cam grooves,
and a lever operatively connected with the re-
producer assembly and provided with a cam
roller positioned to engage said cam grooves.

14. An automatic mu%tiple-record phono-
graph comprising; a record carrier rotat-
ably supported on a horizontal axis and pro-
vided with a plurality of record supports
mounted in spaced relation around said axis;
record drive mechanism mounted adjacent
said carrier; a reproducer assembly, includ-
ing a tone arm, mounted adjacent said car-
rier; means for rotating said carrier to
change records at a playing station; means
for controlling the record changing move-
ment of said carrier, sajd control means in-
cluding a switch operated by movement of
the tone arm at the end of the record to start
rotation of the carrier immediately upon
completion of the playing of the record ; and
an annular cam member circumferentially
disposed about said supports and operable
upon rotation of the carrier to move said ree-
ord drive mechanism into and out of opera-
tive position.

15. An automatic multiple-record phono-
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graph comprising; a record ecarrier; record .

drive mechanism mounted adjacent said car-
rier; a reproducer assembly, including a tone
arm, mounted adjacent said carrier; means
for rotating said carrier to change records at
a playing station; means for controlling the
record changing movement of said carrier,
said control means including a switch oper-
able by movement of said tone arm at the end
of the record to start rotation of the carrier
immediately upon completion of the playing
of the record, and a switch operable by fur-
ther movement of said carrier to cut off said
carrier rotating means when the next select-
ed record arrives at the playing station; and
a cut out switch operable by rotation of the
carrier to cut off both the record drive mecha-
nism and the carrier rotating means with the
reproducer positioned at a point intermediate
a pair of adjacent records.

16. An automatic multiple-record phono-
graph comprising; a rotatable record carrier
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including a plurality of record supports; a
reproducer assembly automatically movable
into and out of operative relation to the
records; means for rotating said carrier to
change records at a playing station; and
speed control means associated with said
carrier rotating means for automatically
giving the carrier a running speed somewhat
greater thap the starting speed permitted
the latter, whereby to minimize the time re-
quired to effect a record change.

17. An automatic multiple-record phono-
graph comprising; a rotatable record carrier
including a plurality of record supports;
record drive mechanism mounted adjacent
said carrier and automatically movable into
and out of operative relation to the record
supports as the latter are presented to and
removed from a playing station; a repro-
ducer assembly automatically movable into
and out of operative relation to the records;
means for rotating said carrier to change
records at a playing station; and speed con-
trol means associated with said carrier rotat-
ing means for automatically giving the car-
rier a running speed somewhat greater than
the starting speed permitted the latter,
whereby to minimize the time required to
effect a record change.

18. An automatic multiple-record phono-
graph comprising; a rotatable record carrier
including a plurality of record supports; a
reproducer assembly, including a tone arm,
automatically movable into and out of oper-
ative relation to the records; electrically
operated means for rotating said carrier to
change records at a playing station; and
means for automatically controlling the
speed of said carrier rotating means, said
control means comprising a speed control
circuit including a switch actuated by rota-
tion of the carrier to accelerate its speed of
rotation during the interval of movement
between the selected records, said switch
being operable to retard rotation of the car-
rier as the reproducer assembly approaches
operative position preparatory to the play-
ing of the next selected record.

-19. An automatic multiple-record phono-
graph comprising ; a rotatable record carrier
including a plurality of record supports; a
reproducer assembly, including a tone arm,
automatically movable into and out of oper-
ative relation to the records; electrically
operated means for rotating said carrier to
change records at a playing station; and
means for automatically controlling the
speed of said carrier rotating means, said
control means comprising a speed control
circuit including a switch actuated by rota-
tion of the carrier to accelerate its speed of
rotation during the interval of movement be-
tween the selected records, said switch being
operable to retard rotation of the carrier as
the reproducer assembly approaches opera-
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tive position preparatory to the playing of
the next selected record, and a second switch
actuated by movement of the tone arm and
operable in conjunction with said first men-
tioned switch to give said carrier a starting
speed somewhat greater than the speed per-
mitted the carrier upon the approach to the
playing station.

20. An gutomatic multiple record phono-
graph comprising a record carrier rotatably
supported on a horizontal axis and provided

“with a plurality of record supports mounted

in spaced relation around said axis, a tilt-
ably mounted reproducer assembly mounted
adjacent said carrier, and an annular cam
member circumferentially disposed about
said supports and operable upon rotation
of the carrier to move said reproducer
assembly into and away from playing posi-
tion.

21. An automatic multiple record phono-
graph comprising a record carrier rotatably
supported on a horizontal axis and provided
with a plurality of record supports mounted
in spaced relation around said axis, a repro-
ducer assembly mounted adjacent said car-
rier, a movably supported record drive mech-
anism, and an annular cam member circum-
ferentially disposed about said supports and
operable upon rotation of the carrier to move
said record drive mechanism to and from
operative position.

92. An automatic multiple record phono-
graph comprising a record carrier rotatably
supported on a horizontal axis and provided
with a plurality of record supports mounted
in spaced relation around said axis, a tiltably
supported reproducer assembly mounted ad-
jacent said carrier, a movably supported
record drive mechanism, and an annular cam
member circumferentially disposed about
said supports and operable upon rotation of
the carrier to move said reproducer assembly
and record drive mechanism to and from
operative position. '

In witness whereof, I hereunto subscribe
my name to this specification.

BERT E. MILLS.
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