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Re. 22,551

UNITED STATES PATENT OFFICE

22,551
AUTOMATIC PHONOGRAPH
Edward F. Andrews, Chicago, Il

Original No. 2,281,547, dated May 5, 1942, Serial
No. 180,752, December 20, 1937. Application for
reissue January 18, 1943, Serial No. 472,776

(CL. 274—10)

66 Claims.

This invention relates to automatic phono-
graphs, and particularly to automatic phono-
graphs which are adapted to play any desired
one of a plurality of records, or any desired plu-
rality of records in the desired or approximately
the desired sequence.

The present invention enables the records to
be stored in a magazine in compact relation so
that the phonograph may be used for the stor-
age of a large library of records, any and all of
which are immediately available for automatic
playing without being touched by the hand. My
improved phonograph comprises a traveling car-
riage which is equipped with mechanism for re-
moving any selected record from the magazine,
playing either or both sides of the record, and
returning it to its position in the magazine. The
number of records for which the machine is
adapted is a matter of choice, since all the oper-
ating mechanism is on the carriage, and all that
is necessary for the production of a machine
which will play & much greater number of rec-
ords is the provision of a longer magazine, cor-
respondingly longer ways or supports for the
traveling carriage, and the provision of the ap-
propriate selector means for the additional rec-
ords.

As will hereinafter appear, the selector means
are simple rod stops, and the magazine merely
comprises two bars and spacers supporting the
records in close propinquity.

My improved phonograph is adapted for the
reception of records by merely placing them in
the magazine, and is adapted for the playing of
records of either of the conventional sizes.

While this invention comprises many inventive
combinations, sub-combinations, and features,
which are hereinafter defined in the appended
claims, for convenience in understanding the
invention, the general nature of the operation
of the device will be first described in broad
terms.

According to this invention, I provide a mag-
azine for supporting the records. The magazine
may be adapted for any number of records de-
sired, and since they occupy a relatively small
space in the magazine, the number of records
which the machine will receive and deliver for
playing is practically unlimited. I provide a car-
riage which is adapted automatically to travel
along the magazine. Selector means, individual
to each record, are provided for the arrestment
of the carriage in position to cooperate with any
of the records in the magazine. The traveling
carriage is provided with means for transferring
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a record from the magazine to record-rotating
means on the carriage and for returning the rec-
ord when played back to the magazine. The
carriage is provided with pick-up means for the
playing of the record. The pick-up means is ro-
tatable so that either side of the record may be
played or both sides may be played, as desired,
the selector means being adapted to enable the
played to select any record and to control the
playing of either or both sides thereof, as de-
sired. 'The traveling carriage is provided with
power means for its bodily travel, for the record
transfer, for the record-rotating means, and for
other functions necessary for the playing of
either side of the record in the manner selected.

In the normal operation of the machine, the
selector means are first actuated to select the
playing of either or both sides of any number of
records in the magazine. The power means is
then put into operation, and the carriage starts
from its initial position and moves bodily until
it is arrested by the first actuated selector means.
There are two selector means for each record,
corresponding one to each side. Which of the
selector means is actuated determines the posi-
tion and the direction of the pick-up and the
needle so as to play the appropriate side of the
record. The record transfer means cooperates
with the record in the magazine in alignment
therewith, to remove the record from the mag-
azine, which removal need not be complete,
bringing it into cooperative relation with the rec-
ord-rotating means. The record-rotating means
now engages the record and rotates it in the
appropriate direction for playing the side
selected. Both directions of rotation are pref-
erably provided by the employment of reversibie
power means, which may suitably take the form
of a reversible motor mounted on the carriage.
The pick-up is connected to suitable amplifying
and reproducing means so that the reproduction
of the record is audible. After the playing of the
record, the transfer mechanism returns the rec-
ord to the magazine. If only one selector means
of the record is actuated to play one side of the
record, then that selector means is returned to its
initial position and after that side is played, the
carriage then moves to the next actuated selec-
tor, where the operation is repeated. In the
event that it is desired to play both sides of the
record, one side is played first, the record is re-
turned to the magazine, and the corresponding
seelctor means is discharged. The pick-up arm
is turned around to enable the needle to coop-
erate with the other side of the record at the
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Spposite edge, and when that side is played, the
other selector means is discharged, and the car-
riage moves on to the next actuated selector
means. This sequence is continued indefinitely
until all the records corresponding to the actu-
ated selector means have been played and the
carriage is moved all along the magazine, The
carriage is then driven in the opposite direction
back to its initial position, and the power is auto-
madtically cut off,

The invention will be more completely under-
stood from the following description of a pre-

ferred embodiment taken in conjunction with

the accompanying drawings, in which:

.Fig. 1 is a sectional view through a phonograph
cabinet showing in plan view a phonograph em-
bodying my invention. The view also includes a
diagrammatic showing of an amplifier and loud-
speaker. The phonograph shown in this view is
adapted to play 100 records but it may be made
to accommodate 50 records by reducing the
length to the extent shown by the partition illus-
trated by dot and dash lines.

Fig. 2 is a front elevational view of the car-
riage as viewed on the line 2—2 of Fig. 1, the bar
123 used to support record selector rods being
broken away and the driving motor being omitted
better to illustrate other adetails. In this view
the tone arm iIs shown in playing engagement
with g record.

Fig. 3 is an enlarged plan view of the carriage
shown in Fig. 1, with a record in playing position
and the tone arm in playing engagement with a
record.

Fig. 4 Is an end view of the carriage, as viewed
from the left of Fig. 1 or more properly a side
elevation looking upwardly at the carriage as
shown in Fig,. 3.

Fig. 5 1s a sectional elevation of the carriage
and record magazine, the section being taken on
the line 5—5 of Pig. 2.

Fig. 6 is a fragmentary sectional plan, the
section being taken on the line §—6 of Fig, 5 and
illustrating details of the carriage drive,

Fig. 7 is a sectional elevation of the carriage
taken on the irregular line T—T of Fig. 2, the
upper part of the carriage and some elements
carried by it being omitted better to illustrate
structural details of the carriage stopping means,
the carriage drive clutch, and the cam shaft
drive.

Fig. 8 is a fragmentary sectional detail plan
view, taken on the line 8—8 of Fig. 7 and illus-
trating details of the carriage drive clutch,

Fig. 9 is a fragmentary sectional detail plan,
taken on the line $—§ of Fig. 7 and illustrating
the carriage stopping arrangement just prior to
the carriage reaching an actuated record selector
rod.

Fig. 10 is a similar view, showing the elements
after the carriage has been stopped by an ac-
tuated record selector rod.

Fig. 11 is a sectional plan view of the tone
arm in playing engagement with the left hand
side of a record, and associated tone arm oper-
ating elements.

Fig. 12 is & similar view, showing the tone arm
elevated away from the record.

Fig. 13 is a view similar to Fig. 12, with the
tone arm rotated to play the right hand side of
a record and out of playing engagement with a
record. ‘

Fig, 14 Is a view similar to Fig. 11, showing
the tone arm in playing engagement with the
right hand side of a record.
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Fig. 15 is a fragmentary elevational view of
the upper portion of the carriage, the view be-
ing taken on the line (6—I18 of Fig. 2, and 1llus-
trating further details of the tone arm oper-
ating mechanism and of the record clamping
means operating mechanisr.

Fig. 18 Is a fragmentary sectional elevation
through the cam shaft, taken on the line 16—I(8
of Fig. 5.

Fig. 17 1s a fragmentary sectional elevation
through an auxillary supporting and guiding
shaft for various operating mechanisms, taken
on the line 1T—I7 of Fig. 5.

Fig. 18 is a fragmentary sectional view, taken
on the line 18—i8 of Fig. 2. The view is also
taken along the line 18—18 of Fig. 16. This sec-
tion line illustrates more clearly the exact lo-
cation of the section line. The view illustrates
the details of the record clamping means oper-
ating mechanism and of the tone arm operating
mechanism,

Figs. 19 and 20 are similar views showing the
elements in different positions.

Fig. 21 is a fragmentary sectional elevation,
taken on the line 21—21 of Fig, 20.

Fig. 22 is a fragmentary plan view showing the
levers and associated elements for controlling the
record engaging elements and the movement of
the tone arm towards and away from the record.
The view is a plan view of a portion of the
mechanism shown in Fig. 15,

Figs. 23, 24 and 25 are similar views showing
the levers and elements in different relative po-
sitions.

Fig. 26 is an exploded view of the control cams
showing their relative angular positions on the
cam shaft,

Fig. 27 is a sectional detail view, taken on the
line 27—27 of Fig. 2, showing the mechanism for
controlling the direction of rotation of the mo-
tor and for moving the tone arm into initial
playing position.

Figs, 28, 29 and 30 are similar views, showing
the elements in different positions.

Fig. 31 is a fragmentary sectional detail view,
taken on the line 31—31 of Fig. 2, of elements for
effecting rotation of the tone arm.

Fig. 32A is a diagrammatic view showing the
tone arm movement during the playing of the
left side of a record and subsequent movement
thereof conditioning it to play the right side of
& record.

Fig. 32B is a similar view showing the tone arm
movement during the playing of the right side of
a record and subsequent movement conditioning
it to play the left side of a record.

Fig. 32C is a similar view showing the tone arm
movement during the playing of the left side
of a record and subsequent movement condition-
ing it to play the same side of another record.

Fig. 32D is a similar view showing the tone arm
movement during the playing of the right side of
& record and subsequent movement conditioning
it to play the same side of another record.

Fig. 33 is a fragmentary plan view of the mo-
tor reversing switch and the switch operating
dise.

Fig. 34 is a sectional detail view, taken on the
line 34—34 of Fig. 2, showing the mechanism
for controlling the reversing switch operating
disc and associated elements.

Fig. 35 is a similar view showing certain of the
elements shown in Fig. 34 in a different position.

Fig. 36 is a sectional view, taken on the line
36—36 of Fig. 2, showing the record transfer
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mechanism in one position. The supporting plate
140 and other elements have been omitted better
to illustrate the construction and operation of
the transfer mechanism.

Figs. 37 and 38 are simlilar views showing the
mechanism in different positions.

Fig. 39 is a fragmentary sectional plan view,
taken on the line 39—39 of Fig. 37, showing the
main shaft and associated elements of the rec-
ord transfer mechanism. This view shows the
supporting plate 140 and also the other support-
ing plate 141,

Fig. 40 is a sectional detail view, taken on the
line 40—40 of Fig. 38.

Figs. 41, 42, 43, 44 and 45 are diagrammatic
views illustrating the operation of the record
transfer elements.

Fig. 46 is a sectional detail view, taken on the
line 46—46 of Fig. 2, showing the mechanism for
locating the tone arm at initial playing position,
the mechanism being shown to locate the tone
arm at initial playing position for a large record.

Fig. 47 is a similar view, showing the mecha-
nism in a position to locate the tone arm at inj-
tial playing position for a smaller record.

Fig. 48 is a sectional detail view, taken on the
line 48—48 of Fig. 2, showing the trip mecha-
nism.

Figs. 49 and 50 are similar views showing the
trip mechanism in different positions.

Fig. 51 is a sectional detail view, taken on the
line §1—51 of Fig. 5, showing the record engag-
ing and rotating means.

Fig. 52 is a similar view showing said means
i s different position.

Fig. 53 is a detail view partly in section show-
ing the record selecting arrd control mechanism,
as viewed from the front on the line 53—53 of
Fig. 1.

Fig. 54 is a sectional detail view, taken on the
line 54—54 of Fig. 53.

Fig. 55 is a fragmentary view of the selector
mechanism, taken on the line 55—5§ of Pig. 54.

Fig. 56 is a fragmentary detail showing a rec-
ord engaged by the record rotating means, and

Fig. 57 is a wiring diagram.

Referring to the drawings, 101 designates a
cahinet in which the automatic phonograph is
enclosed. The front wall of the cabinet includes
a plate 102 of metal, which is provided with
openings for record selector rods 103. These se-
lector rods carry at their outer ends buttons 104,
whereby the rods may be pushed inwardly for
selection of records to be played. A starting but-
ton 105 and a stop button 106 also projects for-
wardly through the plate 102, as best shown in
Figs. 1 and 53.

Two end frames 107 and {08 are mounted on
the end walls of the cabinet (see Fig. 1). These
end frames are connected together by front and
rear longitudinal frame members {09 and {10,
Two record supporting bars (1 and 112 extend
between the frames (87 and 108. As best seen
in Fig. 5, these bars are of rectangular section,
but have their upper faces 113 cut to conform
to the periphery of the records 114, which are
supported vertically thereon. The upper and
outer portions of the faces 113 are suitably formed
with a curvature corresponding to a 12’* record,
while the lower or inner portions of the faces
113 are suitably conformed to the curvature of a
10’ record. A series of wire or plate guides
115 are mounted on the bars (1§ and 112 SO as
to extend upwardly therefrom, as shown in Fig. 5.
The guides 115 may suitably be in the form of an
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inverted U member, and they are displaced some-
what towards the rear wall of the cabinet so
as to reduce the travel necessary for the record
to clear the guides when the record moves into
playing position. A 12°’ record is shown in play-
ing position in the left hand side of Fig. 5, and
it will be seen in this figure that the record
being played is clear of the guides 115 which nor-
mally support it in the magazine. The_ guides
115 are placed close together; for example, they
may be on ¥ or ¥ inch centers on the rods (11
and 112. As best seen in Fig. 1, the guides 115
support the records 114 in vertical position trans-
verse with respect to rods 111 and (12. The cabi-
net may be provided with a movable cover or
upper wall so that records may be placed in posi-
tion by merely dropping a record between two
adjacent guides 115 onto the bars 11 and }12.
As will hereinafter be pointed out, the records
may be mounted on the record rotating means,
and they may be placed in the maagzine by the
operation of the record returning mechanism.
A comb-like member 116 is secured to and de-
pends below the bar (11 and is provided with a
series of slots (11, each of which is in alignment
with a record receiving space between adjacent
guides 115. As will be pointed out hereinafter,
the slots 11T serve to locate the movable carriage
in alignment with the selected records.

Two longitudinal tubes 1i8 and 119 extend
between the end frame members 07 and 108.
These tubes are in parallel spaced relation and
serve for the support of the carriage 1208. Near
the right hand end, the inner or rear face of the
tube 118 is cut away as shown at 21, while the
inner or forward face of the tube {19 is cut away
At its left hand end at 122, as shown in Figs. 1
and 6. The purpose of the recesses 121 and 122
will hereinafter appear.

Referring now more particularly to Figs. 1, 5,
and 53 to 55, it may be seen that a longitudinal
bar 123 extends between the end frame members
107 and 108 adjacent the front plate 102 and
parallel! thereto. The bar 123 is provided with
openings through which extend the inner ends of
the record selector rods (03. Two rods 103 are
provided in vertical alignment for each of the
record spaces on the magazine. The rods 103 are
displaced somewhat to the right with respect to
the records or record spaces with which they are
operatively associated. As best seen in Fig. 5,
the upper rods (03 are bent upwardly and the
lower rods 103 are bent downwardly so that the
upper buttons 104 are substantially spaced from
the lower buttons 104, notwithstanding that the
near ends of the rods 103 are located quite close
together. The upper series of buttons {04 and
the lower series of buttons (04 are alternately
staggered in a vertical direction so as to enable
any button to be pressed inwardly without dis~
turbing the buttons adjacent thereto. Between
the upper and lower series of buttons {04, I pro-
vide two opposed lips or beads 124 which are
adapted to receive between them fiexible tabs 125.
These tabs may be used for the titles of the selec-
tions on the opposite sides of a record, or they
may be used for key numbers whereby selections
may be identified with reference to an index. It
may here be explained with reference to Fig. 53
that each vertically aligned pair of buttons 104 is
associated with one individual record and that the
upper button is associated with the selection on
the left hand side of the record (referring to
Fig. 1), and that lower button (04 is associated
with the selection on the right hand side. Fric-
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tion means are provided so as to keep the rods
{03 In any position in which they are placed.
Such friction means may suitably comprise
springs (26 mounted on the upper and lower
edges of the bar (28 so as to bear against the
rods 103. '

The start button 106 iz mounted on theend of a
rod 127 which extends through an opening in the
bar 128. At its rear end, beyond the bar 123, the
rod 121 has rigidly mounted thereon a collar 128
which limits its movement in the forward ditec-
tion. Between the bar 123 and the front plate
102 the rod 127 rigidly carries a grooved collar
129. A coiled spring 130 located around the rod
127 bears against the bar (23 and agalnst the
collar 128 so as to tend to maintain the rod 127 in
its outer or forward position. The groove of the
collar 129 receives the end of an arm 131 of a
switch 132 which is rigidly mounted on the bar
23 by means of a bracket {33. When the rod
121 is in its forward position, that is, the full line
position as shown in Fig. 54, the switch 132 is off.

When, however, the button 106 is pushed in-
wardly, the collar 129 moving inwardly with the
rod 121 throws the switch 132 on, the on position
being shown in dotted lines in Fig. 54.

On the rear side of the bar 123 is pivotally
mounted a two armed dog 134. This dog is biased
upwardly by means of a spring 135 so that one of
its arms bears against the collar 128 when the
button 105 is in its outermost or stop position.
When the button {05 is moved inwardly to close
the switch 132 and start the machine, the spring
135 moves the dog 134 so as to bring its lower arm
up in front of the collar 28, and consequently the
switch 132 is held closed until the dog 134 is again
moved clear of the collar 128. When such move-
ment occurs, the spring 180 throws the rod 127
outwardly again and opens the switch 132. The
other arm of the dog 134 projects upwardly be-
yond the bar 123 so that jt may be engaged by
the carriage 120 when it returns to its initial posi-
tion. The dog 138 may also be displaced against
the tension of the spring 135 by means of the stop
button 106 carried by a rod i36. The inner end
of the rod 136 is normally located within an
opening in the bar 123 and is of tapering form, as
best seen in dotted lines in Fig. 54. When the
putton 106 is pressed inwardly, the tapered end of
the rod 136 is projected rearwardly out of the bar
123 and its tapered end cams the dog 134 down-
wardly against the tension of the spring 135 so as
to release the rod 127 and effect the opening of
the switch 132. The rod 138 is biased forwardly
by a spring 137 (see Fig. 1) which bears against
the bar 123 and against a collar 138, rigidly
mounted on the rod 136 so as to bias the button
106 outwardly. A collar 39 rigidly carried by
the rod 136 immediately behind the plate 102
serves as a stop to limit the outward movement
of the rod 136.

The carriage 120 comprises two parallel frame
plates 148 and 141 which are secured together in
parallel spaced relation by means of shouldered
bolts. 143. The plates 140 and (4( are also rigidly
connected by means of horizontal, vertically
spaced apart, bridge members (44, 145, and 146
shown in section in Fig. 7. The plates 140 and
{41 are each provided on their under side with
openings (68 (Figs. 4 and 5), the upper portions
of which openings receive the tubes 118 and 118
upon which the carriage 120 rides. The plates
140 and (41 carry rollers 166 (Figs. 5 and 6
which bear against the front side of the support-
ing tube (18 and against the rear side of the sup-
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porting tube ({8 so that the carriage 1280 ma
move freely on the guide tubes {i8 and (19 and
at the same time be held against rotative dis-
placement transversely with respect to these tube
supports.

A motor 147 15 resiliently mounted on a bracket
148 carried by the frame plate 140, as shown in
PFig. 5. The shaft 148 of the motor, which in-
cludes a pair of universal joint connections 158
and (61, extends upwardly obliquely, and its
upper end is supported by bearings 152 between
which the shaft 148 carries a worm 183.- The
worm {63 cooperates with a worm gear (81
which is rigidly mounted on a sleeve 168 which
is rotatably mounted in a bearing (59 in the
upper part of the frame plate 140, as best seen
in PFigs. 51 and 52. One end of sleeve 188 has a
flange #60 which bears against the inner side ot
a boss 161, in which the bearing 469 is located.
The worm gear 157 is secured against displace-
ment by means of a nut 162, which is secured to
the end of the sleeve 88 opposite the flange 160.
A tubular shaft 183 extends through the sleeve
158 so as to slide therein in its longitudinal di-
rection. The sleeve 168 is keyed to the tubular
shaft 188 so that both elements rotate together
when the motor is in operation. The tubular
shaft 163 is supported at its opposite end in a
bearing in a boss {64 in the upper portion of the
plate 14f. Between the sleeve 158 and the boss
168, two opposed bevel gears 188 and 166 are
mounted on the hollow shaft 163. These gears
mesh with a bevel gear 187, which is connected
to a shaft 168 which extends downwardly be-
tween the plates 140 and 141, as best seen in
Fig. 7. The upper end of the shaft 188 has a
bearing in the bridge member 144, and below this
bridge member it carries a gear 169, theé purpose
of which will hereinafter be more fully described.

Between the bevel gears {65 and 166 is mounted
8 sleeve 170. This sleeve is provided with a slot
171 in which is received a pin 112 carried by the
hollow shaft 163, so that the hollow shaft 163
may move longitudinally within the sleeve 170,
which sleeve, however, will rotate with the hol-
low shaft 188. Two coil springs, both of which
are left-handed, 173 and 174, are located around
the sleeve 170. The remote ends of the springs
113 and (74 are secured to the bevel gears (88
and (66 respectively. A washer 115 is mounted
on the sleeve 170 so as to separate the two springs
113 and (74. The springs 173 and 178 have &
normal diameter which is slightly smaller than
the exterior of the sleeve 110, s0 that they tend
to contract upon this sleeve. When the hollow
shaft 163 is driven in a counterclockwise direc-
tion, as viewed from the left hand side of Fig.
51, the spring 113 tends to tighten on the sleeve
170 so that the bevel gear 185 is caused to rotate
in the same direction as the hollow shaft 163,
that is, the counterclockwise direction, as viewed
from the left in Fig. 51. This rotation of the
shaft 163 tends to loosen the spring 174; conse-
quently, the gear 18§ is driven while the gear
166 tends to idle. In idling, it is driven in the
opposite direction, that is, the clockwise direc-
tion, as viewed from the left in Fig. 51, owing
to the connection of both these gears with the
bevel gear 181. This clockwise rotation of the
gear 186 tends further to loosen the spring 174,
The bevel gear 167 and the shaft 168 are driven
ix} the counterclockwise direction, as viewed in
plan.

When, however, the direction of the motor is
reversed and the gear wheel 187 is rotated in
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clockwise direction, as viewed from the left in Fig.
51, the spring (74 is tightened on the sleeve
110 and the spring {13 is loosened. Under these
circumstances, the gear 186 is driven in the
clockwise direction, as viewed from the left in
Fig. 51, and the gear 168 idles in the opposite
direction. In this case, again, the gear 187 and
the shaft 188 are driven in counterclockwise di-
rection, as viewed in plan. Consequently, irre-
spective of the direction of the motor, it always
operates to drive the shaft 188 in the same direc-
tion.

Referring now more particularly to Figs. 5, 6,
and 7, it may be seen that the lower end of the
shaft 168 is rigidly secured to a sleeve 118 which
projects beyond the lower end of the shaft. The
projecting portion of the sleeve {18 freely re-
ceives the upper end of a shaft 177, which has
bearings in the bridge members §45 and 146, as
best seen in Fig. 7. The shaft |17 rigidly carrles
a collar 178, which abuts against the lower end
of the sleeve 116. Freely mounted on the ex-
terior of the sleeve 116 is a sleeve 179. The lower
portion of the sleeve 119 is flared to provide a
housing between it and the sleeve 116 for the
reception of a coll spring 180, which is adapted
to grasp the sleeve 116, The upper end of the
coil spring 180 is secured to the sleeve 119, and
its lower end is secured to the collar 178. The
spring 180 is a right hand spring, and it will
readily be seen that the rotation of the shaft
168 in the counterclockwise direction, as viewed
in plan, will accentuate the grip of the spring
upon the sleeve 118 and consequently effect the
driving of the shaft 171 in the same direction,
The clutch provided by the spring 180 is adapted
to be released by a detent I8f on a bell crank
lever 182, which is pivotally mounted on a shaftt
183. When this bell crank lever is swung in a
clockwise direction, as viewed in Fig. 7, the de~
tent 181 moves into the path of one of the teeth
154 (Fig. 8) on the lower flange of the sleeve
(719. The arrestment of the sleeve 179 loosens
the spring on the shaft 177 and terminates the
drive of the shaft for the time being. It may
here be noted that this clockwise movement of
the bell crank lever 182 also releases a dog (84,
with the result that a plurality of cams, herein-
after described, are set in operation.

Two arms 185 are freely mounted upon the
shaft 177 above the bridge member 146, as shown
in Fig. 7. These arms are separated by & sleeve
{86. A wheel 187 of rubber or other suitable re-
silient material is mounted between the two arms
185 by means of a shaft 188 (see Fig. 6}, to which
the wheel 187 is rigidly secured. This shaft 188
is rigidly secured, above the upper arm 185, to a
gear 189 which meshes with a pinion 190, rigidly
mounted on the shaft 1T7. It may be noted that
the shaft 177 is located halfway between the
tubular supports {18 and 119, and that the wheel
181 is arranged so that it may operatively engage
either of these tubular supports. As best seen in
Fig. 6, the sum of the pitch radius of the pinion
180, the pitch radius of the gear 189, and the ef-
fective radius of the wheel (87, is somewhat less
than the distance between the axis of the shaft
187 and either of the bars 118 and 119, The re-
sult is that the counterclockwise rotation of the
shaft 177 tends to carry the arms (85 and the
wheel 187 bodily around with it until the wheel
187 is wedged forcibly against one of the bars
118 or 119. When the wheel 187 can be carried
no further in the clockwise direction around the
shaft {11, it is rotated by its own shaft 188 so
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that the carriage 120 is translated along the ways
or tubular guides {18 and 119. In Fig. 6, the car-
riage is shown moving to the left, owing to the
counterclockwise rotation of the shaft (11.
When the carriage approaches the left hand end
frame 101, the wheel 187 enters the recess 122
and no longer operatively engages the bar 119,
Consequently, the wheel [87 rotates in the
counterclockwise direction around the shaft 111
until it engages the bar 118. If the drive of the
shaft 111 was maintained indefinitely and the
carriage was not stopped in any way, the car-
riage would then be driven towards the right hand
frame member 108, and when the wheel 181
entered the recess 121 in the bar 118, it would be
free to swing around into an engagement with
the bar (19, and the carriage would oscillate
backward and forward indefinitely. As will here-
inafter be more fully described, the carriage is
normally arrested by one or more of the rods
108, and when the carriage returns towards its
initial or left hand position, it engages the upper
end of the dog 134 and opens the switch 132,
which cuts off the power to the motor. When,
however, the start button 105 is again pressed,
the motor starts operating and the translation
of the carriage 120 towards the right is again
initiated.

‘When the record is being played, it is engaged
pear its center on opposite sides by two small
turntables or record clamping members 181 and
182, as shown in Figs. 3 and 4. The turntable
181 is supported by means of an anti-friction
bearing on the upper end of a bracket 193. The
bracket is secured to the outer or left hand side
of the frame plate 140. The bracket 193 extends
for & considerable distance in parallel spaced
relation to the plate 148 so that the largest
records used may be accommodated between the
bracket 198 and the frame plate (40, when the
record is in playing position. The bracket 193
preferably extends downwardly and forwardly so
that the path of the record between the maga-
zine and playing position is not impeded by the
bracket. The small turntable (92 is rigidly
mounted on the left hand end of the previously
described hollow shaft 163, to the left hand side
of the gear 157. This hollow shaft is capable of
longitudinal movement between the positions
shown in Figs. 51 and 52, but it rotates with the
gear 157, being keyed thereto as shown at 194.
The sleeve 158 is provided with a recess 195,
which receives a spring 196. The left hand end
of the spring 196 bears against a shoulder on the
sleeve 158, and the other end bears against a
shoulder 197 on the hollow shaft 163. The spring
(86 thus tends to move the small turntable 192
into the position shown in Fig. 52. The right
end of the hollow shaft 163 is provided with an
axial recess 198. A record centering pin 199
is adapted to move in the left hand end of the
hollow shaft 183 carrying turntable 192 and is
adapted to project into an opening 200 in the
center of the small turntable 191. The centering
pin is carried on one end of a rod 201, which ex-
tends through the bore of the hollow shaft 163.
At its right hand end, the rod 201 carries a
small disc 202, which is adapted to engage the
right hand end of the hollow shaft 163. A spring
203, located in the recess 188, normally tends to
move the rod 201 to the right relative to the hol-
low shaft 163. The rod 201 and the hollow shaft
163 are adapted to be moved to the left by means
of a lever 204, which will hereinafter be more
fully described. When the lever 204 moves to the
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right from the position shown in Fig. 51 into the
position shown in PFig. 52, the spring 198, which
is stronger than the spring 203, first moves the
holiow shaft 163 to the right with the pin 109

projecting out of the hollow shaft 188, the cen--

tering pin 198 and the pin 201 being Arst trans-
lated to the right while substantially maintain-
ing the relation shown in Fig. 51. -

When the shoulder 187 on shaft 163 is arrested
at the end of its travel towards the right, the
spring 203 becomes effective, so that the center-
ing pin 199 is completely withdrawn into the hol-
low shaft 163, as shown In Fig. 52. When the
lever 204 is pressed to the left, as viewed in Figs.
51 and 52, the pin 201 is first displaced toward
the left, owing to the fact that the spring 196 is
much stronger than the spring 203. That is, the
first effect of the movement of the lever 204 to the
left is the projection of the pin 199 outwardly to
the left, beyond the small turntable 192, As will
hereinafter be explained, this projection occurs
when a record is located between the turntables
181 and 192 with its center opening out of align-
ment with the pin 199. The record is then moved
into alignment and the pin 199 springs into its
center opening. Continued movemeént of the
lever 204 to the left, owing to the engagement of
the disc 202 with the right hand end of the sleeve
163, causes the sleeve and the rod 201 to move
together to the left so that the centering pin 198
extends into the opening 200 in the turntable 91,
and the record |14 which is located between the
two turntables 181 and 192, becomes clamped
therebetween and is immediately set into rota-
tion by the motor 141. The direction of rotation
of the record depends upon the direction of rota-
tion of the motor.

The tone or player arm will now be described
in conjunction with Figs. 1 to 4 and 11 to 14
and more particularly the latter. This tone arm
carries a pickup 205 and a needle 206. The pick-
up 205 is carried at the end of an arm member
207, which is pivotally mounted by means of a
rod 208 upon a frame 208, which comprises par-
allel arms 210 and a collar 2{1 between them,
the axis of which is at right angles to the rod
208. The collar 211 is rigidly secured to a sleeve
212, which is rotatably mounted in a bushing
218, carried by a U shaped frame or yoke 214,
At its inner end, and within the U shaped frame
member 214, the sleeve 212 carries a bevel gear
216. The bevel gear 215 meshes with a bevel
gear 216, which is mounted within the frame
member 214 adjacent one side thereof, as may
be seen in Fig. 11. The gear 216 is keyed to a
shaft 217 so as to rotate therewith while per-
mitting relative longitudinal movement between
the shaft 217 and the gear 216. The arm 207
comprises a rearward extension 218, the end of
which engages a pin 219 located within the sleeve
212. The opposite end of the pin 219 engages
the shaft 211. This shaft is provided with a
frusto conical cam surface 220. When the shaft
217 is moved to the left, as viewed in Pigure 1,
or upwardly, as viewed in Figs. 11 to 14, the cam
surface 220 pushes the pin 219 outwardly so that
the tone arm is swung around its pivot rod 208.
When the tone arm is located on the left hand
side of the record, as shown in Fig. 11, this move-
ment of the rod 217 moves the tone arm away
from the record 114 to the left, as viewed in
Fig. 1, or upwardly, as viewed in Figs. 11 and 12.
When the tone arm is in the position shown in
Fig. 14, that is, when it is playing the right hand
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ovement of the shaft 21T referred to causes
the tone arm to move to the right away from
the record 114 into the position shown in Fig. 13.
The tone arm 207 is provided with a counter-
weight 221 s0 that it is practically independent
of gravity in all its positions. The tone arm is
biased by a smal] spring 222, which is preferably
located adjacent the rod 208, towards the record
with the same pressure at all times. This spring
causes the pickup to come into contact with the
record immediately the shaft 217 moves to the
right, as viewed in Fig. 1. The frame or yoke
214 carries on the side opposite the tone arm 207
& counterweight 223, so that the tone arm assem-
bly is practically unaffected by gravity when
playing either side of a record located in a ver-
tical plane. The yoke 214 is pivotally mounted
by means of an integral sleeve 224, which is
mounted for free rotation on a horizontal axis
within a boss 228, which is carried by the frame
plate 140. Free movement of the tone arm is
insured by means of ball bearings 226 between
the sleeve 224 and the boss 225. The shaft 211
extends through the sleeve 224 and through an
opening in the frame plate 181. Between the
sleeve 224 and the frame plate 141, the shaft 217
carries a pinion 227, which meshes with a sector
gear 228. A coil spring 229 is located around
the shaft 217 s0 as to abut against the pinion
227 and against the right hand end of the sleeve
224. Consequently, the shaft 217 tends to main-
tain its extreme right hand position as shown in
Fig. 1, which corresponds to the lowermost posi-
tlons as shown In Figs. 11 and 14. The shaft
217 is adapted to be displaced to the left, as
viewed in Plg. 1, by means of a lever 230, which
is pivotally mounted at 231 on the outer or right
hand side of the frame plate i41. The lever 230
extends rearwardly beyond its pivot 231, and this
projecting portion is provided with a button 232
whereby the lever 230 may be swung manually,
iIf desired. At its rearmost end the lever 230
engages the inner or left hand side of a projec-
tion 233 (see particularly Figs. 22 to 25), which
is mounted on the turntable clamping lever 204,
previously referred to. The lever 204 is also piv-
otally mounted on the outer or right hand side
of the frame plate 141, and it is held by a spring
234 against the outer end of the rod 201, and
with its projection 233 against the lever 230.

The lever 230 is adapted to be actuated by a
bell crank lever 234, which is pivotally mounted
on the outer or right hand side of the frame plate
141, the pivot being shown at 235 in Pigs. 2, 16,
21, and 22. One arm of the bell crank lever 234
extends upwardly and engages the inner or left
hand side of the lever 230 rearwardly of its pivot
231. The other arm of the bell crank lever 234
extends inwardly through an opening 238 in the
frame plate {41 and through an opening 237 in
& vertical plate 238, which is adapted to slide
vertically Figs. 16 and 21. The sliding plate 238
has a lower slotted end which is guided for slid-
ing movement in the vertical direction by en-
gagement with a bobbin 239 secured to a cam
shaft 240. The upper end of the sliding plate
238 is provided with a slot 24! which receives
8 pin 242 rigidly mounted in the frame plate 141.
Suitable guides, such as pins 243, maintain the
plate 238 in a vertical position. 'The plate 238
carries 8 cam roller 284, which engages a cam
245 keyed on the shaft 240.

It may here be stated that the cam shaft 240
is glven two parts of a revolution during the
cycle of playing a record. When a record is
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being played, the cam 245 and the cam roller
244 have the positions shown in Pig. 26, which
corresponds to a view looking from the right
hand of the machine, or the right hand side of
Fig. 1. The levers 230 and 204 have the posi-
tion shown in Fig. 25, which corresponds to the
pickup needle being in engagement with the
record and the turntables 191 and 192 holding
the record being played, clamped between them.
It may here be noted also that the turntable
clamping lever 204 is forcibly held against the
rod 201 by means of the spring 234 secured to
the rear end of said lever, which is sufficiently
strong to overcome both the springs 196 and 203
associated with the turntable clamping arrange-
ment. When the record has been played, the
cam shaft 240 is driven through somewhat less
than a half revolution in the counterclockwise
direction, as viewed in Fig. 26, During the initial
part of this part revolution, the cam roller 244
and the sliding plate 238 are elevated somewhat
to a position corresponding to a point 246 on
the cam 245. This movement moves the lever
230 into the intermediate position shown in
Fig. 23, from which it will be understood that
the pickup has been moved away from the rec-
ord, which record is still held clamped between
the turntables. Continued rotation of the cam
245 locates the cam roller 244 upon an arcuate
portion 248 of the cam 245, which results in
the slight movement of the lever 204 away from
the frame plate 141 into the position shown in
Fig. 24. This slight outward movement of the
‘hollow shaft 163 and the rod 201 retracts the
turntable 192 away from the record 114. The
record is prevented from following the turntable
192 by means of two posts 250 (Figs. 1 and 3)
carried by the frame plate 140 on either side
of the turntable member 192, These posts are
slightly to the right of the level of the surface
of the turntable {92 when that member is in
record engaging position. However, when the
turntable 192 is retracted in the manner just
described, its surface is located to the right
of the end of the two pins 250. The two pins
250 have rounded ends and are highly polished
so that the record is not injured by contact
therewith. When the turntable 192 is thus re-
tracted, leaving the record supported by the cen-
tering pin 99, the record very soon loses its
rotation. Continued rotation of the cam 245
locates the cam roller 244 upon the highest part
of the cam 245, with the result that the levers
230 and 204 are moved into the position shown
in PFig. 22. It will be noted that the centering
pin has moved to the right into the hollow shaft
163, as shown in Fig. 52. These operations are
completed during a rotation of the cam shaft
240 of somewhat less than 90 degrees, and are
performed in the reverse order during the latter
portion of the second part of the rotation of
the cam shaft 240. This second part of the
rotation occurs immediately before a record is
played. In the embodiment of the invention
shown, this part rotation amounts to about 225°.
At the initial part of this part rotation, the cam
roller 244 rests upon the highest arc of the
cam 285. It remains upon this highest arc while
the cam rotates almost 90 degrees. As has been
pointed out, the levers 230 and 204 are in the
position shown in Fig. 22. At the end of rotation
of somewhat less than 90 degrees from the be-
ginning of the second part-revolution, the cam
roller 244 moves downwardly and rests upon an
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The resulting movement of the sliding plate
238 in the downward direction brings the levers
230 and 204 into the position shown in Fig. 24.
This movement effects the projection of the cen-
tering pin 199 out of the hollow shaft 168 and
into the opening 200 in the turntable 191. Con-
tinued rotation of the cam 245 brings the roller
244 to s position 252, corresponding to the posi-
tion of the levers 230 and 204 shown in Fig. 23.
This change of position effects the bodily move-
ment of the hollow shaft 163 so as to move
the turntable 182 to clamping position. The re-
sulting movement of the tone arm actuating
shaft 21T has no effect upon the tone arm be-
cause at this time the pin 219 is resting against
the cylindrical surface 247, which is located to
the right hand side of the frustro conical cam
surface 200. During the final portion of the
part revolution, the cam roller 244 moves down-
wardly into its lowermost position, shown in
Pig. 26, and the lever 230 moves into the posi-
tion shown in Fig. 25. This movement corre-
sponds to the lowering of the tone arm onto the
record; that is, the movement of the tone arm
from the position shown in Fig. 12 to the posi-
tion shown in Fig. 11, or from the position shown
in Fig. 13 to the position shown in Fig. 14,
depending upon the location of the tone arm on
one side of the record or the other side of the
record.

As will herelnafter be described, the tone arm
207, after playing the record, may be returned
towards its initial playing position in the oppo-
site manner in which it travelled during the
playing. Or it may be moved in the same direc-
tion as it moved during playing so that it may
be brought into engagement with the record or
another record at a point approximately dia-
metrically opposite and on the opposite side of
the record from its initial playing position. The
actuations of the tone arm are effected by the
previously referred to sector gear 228, which
meshes with the pinion 227 on shaft 217 and is
thrown in one direction or the other in a manner
hereinafter to be described. It is to be noted that
when the sector is actuated so as to throw the
tone arm in a direction which is a continuation
of its direction of movement during playing, the
spring pressed detent 256 carried by the tone arm
supporting bracket 214 comes into contact with
the projection 255 on the boss 225 (Fig. 31).
While the sector 228 primarily drives the shaft
217, the tone arm 207 moves bodily therewith on
account of the friction of the gears 2i5 and 2i8.
The frictional resistance between the pin 258
and the projection 255 is such that movement
of the sector becomes effective in rotating the
tone arm 207, or rather its supporting frame 240,
about its axis. This rotation of the tone arm
continues until the pin 254 on sleeve 212 reaches
the opposite end of the slot 253 in bushing 213
(see Figs. 11 to 14). When the resistance of this
stop is encountered, the sector, continuing to
drive the shaft 2i71, moves the pin 256 past the
projection 255, and the tone arm assembly is
carried bodily to the new record playing position.
As best seen in Fig. 31, the projection 255 and
the spring pressed pin 256 are located so that
they become engaged when the tone arm axis is
directed rearwardly and somewhat upwardly with
respect to the horizontal. The various tone arm
movements are shown diagrammatically in Figs.
32A to 32D, inclusive. In Fig. 32A the pickup 205
engages the outer periphery of the record for
playing the selection on the left hand side, ad-
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Jacent its lower edge, as seen at 251, For playing
this record, the same is rotated in clockwise di-
rection, as viewed from the left. When played
in this manner, the pickup 205 moves inwardly to
the end of the sound track, as indicated at 288,
Here the cam shaft is put into operation in a
manner which will hereinafter be more fully de-
scribed, and the cam 248 causes the pickup to
move away from the record. If the mechanism
has been set s0 as to play the same or another
record on the opposite side, the sector 228 moves
the pickup to position 269. By this time the
record has been removed from playing position,
and the pin 288 comes into contact with the
projection 285. Consequently, the tone arm is
rotated about the axis of its frame, the point of
the needle performing an arcuate path 2§0.
After its inversion, the pickup is carried upward-
ly to the point 26! and is caused to drop into an
engagement with the other side of the record or
the other side of a new record at the point 262.
The tone arm moves during the playing of the
right hand side of the record inwardly to a posi-
tion 263, approximately at the inner end of the
sound track, as shown in Fig. 32B. The pickup
then rises from the record -into the position
shown in position 264 and becomes inverted, if
the left side of the record is next being played,
the point of the needle following the arc 288.
When this inversion is completed, the pick-up
moves from position 268 to position 287 and then
descends onto the record at 268. In the event
that left hand sides of records are to be played
continuously, the pickup will continue to move in
a retangular path, as shown at 268 in PFig. 32C.
If, however, a plurality of right hand sides of
records are to be played, the pickup will perform
a substantially rectangular path 270, as shown in
Fig. 32D. The location of the projection 255 and
the pin 256 is such that the inversion of the tone
arm or the rotation of its frame occurs at an ele-
vated position so that the tone arm and the pick-
up will clear the turntables 191 and 192 and the
frame member (48 and associated mechanism.

Referring now to Figs. 3 and 46 to 50, inclusive,
it may be noted a plate 271 is mounted on the
inner or right hand end of the sleeve 224 so that
it moves in unitary relation with the U shaped
frame member 214 and the sleeve 213, which
serves as the axial pivotal support of the tone
arm 201. The plate 27 is provided with two
upstanding pins 212 and 272!, and it is provided
with an arcuate edge 213, the center of which is
the axis of the shaft 2iT. The plate 211 per-
forms important functions in the setting of the
tone arm to initial playing position and in the
tripping of the mechanism at the end of the
playing of one side of a record, as will hereinafter
be more fully pointed out.

A dog 249 is mounted on the front edge of the
frame plate 148 so as to swing on a vertical axis
(see Figs. 5, 7, 9, and 10). This dog is relatively
wide in the vertical direction as shown in Pig. 7
so that it may engage any of the pins 103 which
may be pressed inwardly. The dog 249 i{s pro-
vided with laterally turned portions 249! whereby
it may be pivoted to bosses 274 on the end frame
plate 140, by means of a pin 215. The dog com-
prises a rearwardly extending portion 216 which
is normally displaced toward the left by means of
a leaf spring 277 on the left hand side or outside
of the frame plate 148. This spring normally
holds the dog 249 in the position shown in Fig. 9,
the leaf spring 217 also serving as a stop for the
dog 248 against which it is held weakly by means
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of & coil spring 218 located around the pin 218,
the ends of this coil spring being connected to
the dog 249 and to the frame plate 180. The
forward edge of the dog 249 is located so that it
clears the pins 103 which have not been pressed
inwardly. When, however, one of the pins 103
is pressed inwardly, as shown in Fig. 8, its inner
end is brought into the path of the dog 248.
Consequently; as the carriage 120 moves down-
wardly, as viewed in Fig. 9, the dog 248 is ar-
rested by the pin 103, which has been pressed
inwardly, and the dog is thrown around its axis
275 into the position shown in Fig. 10, that is,
the position in which the rear end 216 of the
dog 249 is brought into engagement with the out-
side of the plate 140. The carriage 120 is there-
by arrested. When the carriage 120 moves in
the opposite direction to return to the starting
position, the spring 2718 permits the dog 249 to
ratchet over any pins which have been pressed
inward without stopping the carriage or return-
ing the pin. It may here be noted that a plate
279 normally rests upon the upper side of the
dog 249, as shown in full lines in Fig. 7. As the
dog 249 moves from its position shown in Pig. 9
to the position shown In Pig. 10, the plate 2719 is
freed to drop downwardly, and it is so located
that it strikes the pin (03 which arrested the
carriage 120. If the carriage has been arrested
by one of the upper pins 103, the plate 219 -drops
to the position shown in dash and dotted lines
in Fig. 7. If the carriage has been arrested by a
lower pin 103, the plate 279 drops to the position
shown in Fig. 34, that is, to a lower position. It
is this difference of movement which determines
the direction of rotation of the motor and the
side of the record on which the tone arm is lo-
cated during the next playing of a record. The
plate 219 is provided with an elongated slot 280
(see particularly Fig. 35) whereby it is slidably
mounted on a pin 281, which is rigidly mounted
in the frame plate 140. The plate 279 is normally
held in its rearward position by means of a
spring 282 which is connected to the plate and to
the frame plate 148. This spring also biases the
plate 219 so that it always tends to move to its
lowermost position into engagement with one of
the lowermost pins 103. After a record has been
played, the plate 279, which is in engagement
with the pin 103 which arrested the carriage 120,
is pushed forwardly in the manner shown in Pigs.
34 and 35 so a8 to press the selector rod 103 out-
wardly again. This operation is effected by
means of a pusher 283 which. has g forward
slotted end which rides on the pin 28f, and a
rearward slotted end which rides in a bobbin 284
on the cam shaft 240. The pusher bar 283 is
provided with a cam roller 285 which is held by
a spring 286 against a cam 287 mounted on the
cam shaft 240. When the plate 279 drops, owing
to the engagement of the dog 249 with one of
the pins 103, a rearwardly directed arm 288 on
the plate 219 comes into contact with one of the
arms of the bell crank lever 182 so as to move it
in the clockwise direction, as viewed in Fig. 7,
with the results, previously referred to, of releas-
ing the clutch spring 180 through which the
drive of the carriage 120 is actuated and of ini-
tiating a semi-rotation of the cam shaft 240,
owing to the release of the dog 184.

It may here be noted that the cam 287 is
shown in the record playing position in Fig. 26
and that it commences to rotate to approximately
135 degrees in the counterclockwise direction im-
mediately after the record has been plaved.
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Consequently, the projection 288 moves the bar
283 forwardly immediately after the playing of a
record so as to discharge or move forwardly the
pin 103 with which the plate 279 is engaged, in
the manner shown in Pig. 35. Immediately after
the discharge of the pin 103, the cam roller 288§
drops into a recess 299 of the cam 281, with the
result that the spring 286 retracts the pusher bar
283 into & position rearwardly of its normal posi-
tion shown in Flg. 7. In moving to this extreme
rearward position, & pin 281 is engaged by the
end of a recess 202 formed on the upper side of
the pusher bar 283 so that the plate 278 is swung
around the pin 281 in the clockwise direction, as
vewed In Figs. 7 and 34. When the plate 279
clears the dog 249, the same moves to the right
into a position beneath the plate 219, and the
plate is thus supported until the carriage 120 is
again arrested.

In the event that the carriage 120 is arrested
by a pair of pins 103 corresponding to one record,
then the plate 279 engages the uppermost pin 103
and the left hand side of the corresponding rec-
ord is played. At the end of the playing, the
pusher bar 283 discharges the topmost pin 103
and then raises the plate 279 upwardly. Owing,
however, to the engagement of the dog 248 with
the Jowermost pin 103, the plate 218, when re-
leased, drops down, not on top of the dog 248, but
directly on top of the lower pin {08. Consequent-
1y, when the dog 184 comes around to the position
where it would engage the Dprojection 283 (see
Fig. 7) on the bell crank lever 182, that projection
{8 out of the orbit of the dog 184, so that the cam
shaft 240 continues rotating for another part rev-
olution corresponding to the return of the same
record to the turntable for initiation of the play-
ing of the right hand side thereof.

Referring further to Fig. 7, bell crank lever
182 iz provided with a second projection 284
which is adapted to enter the recess 29§ pro-
vided at one position on the periphery of & disc
296. The disc 296 is keyed to the cam shaft 249,
and it pivotally carries the dog {84, previously
referred to. A notched wheel 287 is located ad-
jacent the disc 296 and is rigidly mounted on
the hub of a worm gear 298, which is freely
mounted on the cam shaft 240 (see Fig. 16).
The dog 184 is provided with a detent 289 which
is adapted to enter any of the motches in the
wheel 2871 under the influence of a spring 300
carried by the disc 286, With reference to Fig.
7, it will readily be noted that when the bell
crank lever 182 is swung in the clockwise direc-
tion, the spring 300 will urge the detent 208
againsi the periphery of the wheel 297 so that
it will enter the first notch in the periphery pre-
sented to it. Consequently, the disc 296 and the
cam shaft 240 will perform a rotation in the
counterclockwise direction, as viewed in Fig. 7,
to the extent of about 225 degrees. This move-
ment is terminated by the engagement of the
dog 188 by a detent 301 in the manner shown
in Fig. 50. It 1s to be noted with reference to
Fig. 7 that the recess 295 Is located in the disc
286 adjacent the dog (84 so that the projection
294 is able to enter the recess 285 at a time when
the dog (84 is near the projection 293 so as to
be actuated thereby. The projection 288 can
only enter the recess 285 when the plate 218 is
resting upon the upper edge of the dog 249, which
corresponds to the necessity of the carriage 120
to be translated on its ways or guide tubes 118
and $19 to a position in which 1t is arrested by
engagement with one or a pair of the pins 103
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pressed inwardly. When the disc 2068 is rotated
out of the position shown in Fig. 7, which occurs
immediately after the carriage has been arrested,
the projection 294 can only bear against the ar-
cuate periphery of the disc 286, which prevents
upward movement of the detent 81. Conse-
quently, the clutch provided by the spring 180 is
held inoperative by the detent 181, except at the
time when the carriage must move in search of a
depressed pin (03.

When the pusher bar 283 has been retracted
rearwardly from its normal position, correspond-
ing to the recess 290 of the cam 281, in the man-
ner previously described, so that the plate 219 is
swung in the clockwise direction, as viewed in
Fig. 34, owing to the engagement of the bar 283
with the pin 291 carried by the plate 21§, this
plate engages a pin 302 carried by a sector 303,
which is rigidly mounted on a shaft 304. The
extreme rearward position of the pusher bar 283
is shown in dotted lines in Fig. 7, and it will
readily be seen that when it moves to its extreme
position, the sector 303 is thrown in the counter-
clockwise direction, as viewed in this figure, so
that it may be latched in the position shown by
means of a latch lever 3056. This latch lever 305
is pivotally mounted on the pin 281 and is biased
towards latching position, that is, the position in
which it 1s shown in Fig. 7, by means of a spring
306 connected to the latch and to the plate 279.
The spring 308 is so located that when the plate
219 drops onto an upper pin 103, the latch 308
is still held in latching position. When, how-
ever, the plate 279 drops onto a lower pin 103, the
latch 305 is engaged by the pin 29 on the plate
219 to bring the latch 385 into unlatched position
(Fig, 34). - .

Also rigidly mounted on the shaft 304 is a
switch disc 307 (see Figs. 27 to 30), which is pro-
vided with abutments 308 and 309 adapted to en-
gage the lever 310 of a reversing switch 311. It
may here be noted that the reversing switch 311
has the function of reversing the direction of
operation of the motor 141. The disc 307 is
biased by a spring 307! so that it tends to remain
in a certain definite position, which is the posi-
tion shown in Fig. 29. Fig. 27 shows the position
into which It is moved when latched by engage-
ment of the latch member 305 with the sector
303, which is rigidly connected to the disc 307
through the shaft 304. It will be noted that in
moving between the two positions shown in Fig.
27 and Fig. 29 and vice versa, the disc 307 does
not actuate the switch arm 310, but allows it to
remain in the condition in which it was before
the movement occurred. The disc 30T carrles
adjacent its periphery a roller 312. A bar 313 is
slidably mounted on spools 314 and 315 carried
by the shaft 304 and the cam shaft 240 respec-
tively. The bar 33 carries a wedge member
318 which is adapted to cooperate with the roller
312, The wedge shape member 316 is adapted
to be forcibly moved against the roller 312 by
means of a cam 317 mounted on the cam shaft
240, which cam is adapted to cooperate with a
cam roller 318 mounted on the sliding bar 313.
When the disc 307 is in the condition shown in
Fig. 27, which corresponds to the disc 307 being
latched, in the manner shown in Fig. 7, which in
turn corresponds to the engagement of the plate
279 by an upper pin 103, then the point of the
wedge shape member 318 will engage a low point
on the roller 312, and consequently the disc
307 will be rotated in counterclockwise direc-
tion, as viewed In Fig. 27. Owing to this move-
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ment, the projection 308 on the disc 307 will
throw the switch arm 318 to the right, and the
record will be caused to rotate in the clockwise
direction, as viewed from the left in Fig. 1, so
that it is adapted to play the left hand side of
a record corresponding to an upper button 164,
This same counterclockwise rotation of the disc
307, as viewed in Fig. 27, brings a pin 319 on
the disc 307 into engagement with one side of
the toothed sector 228. The sector 228 is freely
mounted on a shaft 304, and it is normally free
to move as the tone arm moves across the record
during playing. When engdged by the pin 319
and rotated in the counterclockwise direction, as
viewed in Fig. 27, it causes the tone srm to move
from whatever position 1t is in, downwardly to
its lowermost position, corresponding to the inf-
tiation of the playing of a record of the largest
size on the left hand side. In so moving the
tone arm downwardly, it may turn around in
the manner shown in the second illustration of
Fig. 32, as previously described.

When a right hand side of a record is to be
played, the switch disc 307 is unlatched, as pre-
viously described, and is held in the position
shown in Fig. 29, under the influence of the
spring 301, as shown in Fig. 29. It will be under-
stood from this figure that the apex of the wedge
member 316, when the bar 313 is moved axially,
will strike an upper part of the roller 312, and
that the switch disc 387 will be thrown in the
clockwise direction. This movement of the
switch disc will, as shown In Fig, 30, throw the
switch arm 310 into a position for driving the
record in the counterclockwise direction, as
viewed from the left in Fig. 1, if it was not al-
ready in that position. This movement of the
switch disc 307 also brings a pin 320, carried by
the switch disc, Into engagement with the sector
228 so as to swing the tone arm upwardly into
the extreme position for playing the right hand
side of the largest record. In so moving the tone
arm upwardly, it may be necessary for it to ro-
tate the tone arm about its axis in the manner
corresponding to the first llustration of Fig, 32,
as already deseribed.

Automatic means are provided to bring the
tone arm into initial position for playing records
of smaller size, for example, 10 Inch records.
This means may suitably comprise s sliding bar
321 (see Figs. 46 and 47), which is arranged par-
allel to the sliding bar 313, being guided by bob-
bins 322 and 324 on the shafts 304 and 240 re-
spectively. The bar 321 may carry an abut-
ment 325 which is adapted to be contacted by a
lever 328 under certain circumstances, as will
hereinafter be explained, so that the bar is moved
towards the shaft 247 if a 10 inch record is being
supplied to the turntable mechanism. Thus, with
reference to Figs. 28 and 46, which show opera-
tions of the tone arm assembly thrown into posi-
tion to play the left hand side of a 12 inch rec-
ord, owing to the fact that a 10 inch record is
supplied to the turntable means, the lever 328 is
actuated in a manner hereinafter to be described,
so &s to move the bar 321 into the position shown
in Fig. 47. In moving to this position, a wedge
shape member 321, carried at the upper end of
the sliding bar 324, engages the pin 212! on the
plate 271 so that the tone arm assembly is swung
upwardly a definite amount, corresponding to the
distance necessary for the pickup to move from
the initial playing position of a 12 inch record to
the Initial playlng position of a 10 inch record.
It will readily be understood with reference to
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Fig. 30, which shows operations of the tone arm
assembly into initial playing position of the right
hand side of a 12 inch record, that the sliding
bar 321 would similarly engage the pin 272 s0 as
to swing the tone arm downwardly into the initial
playing position of a 10 inch record.

It will be noted in Fig. 46 that the wedge shape
member 327, when the bar 321 is in its normal
Position, serves as & stop so as to arrest the tone
arm in init{al position for playing a 12 inch rec-
ord, This position may be adfusted, if neces-
sary, by moving the wedge shape member 321 in
the longitudinal direction on the bar 321. The
wedge shape member 327 is provided with a
longitudinal slot 328, through which pass flat
headed pins 329, which secure the wedge shape
member 327 to the bar 3821, The lower or inner
end of the member 321 is turned laterally to pro-
vide a web 330. A screw 331, carried by the bar
321 and extending in the longitudinal direction
thereof, passes through an opening in'the web
338. A spring 332 is coiled around the screw 331
and abuts against a bracket 333 on the bar 321,
which carries the screw 331, and against the web
330, so that it normally forces the wedge shape
member 3271 forwardly. The forward movement
of the wedge shape member 327 is limited by a
nut 334 which is threaded on the forward end
of the screw 381. It will readily be understood
that by merely manipulating the nut 334, the
normal position of the wedge shape member 327,
as shown in Pig. 46, may be definitely deter-
mined. It will be seen by comparing Fig. 46
and Fig, 47 that when the tone arm moves from
initial 12 inch position to initial 10 inch position,
the pin 272! or the pin 272, as the case may be,
moves along one of the inclined surfaces of the
wedge shape member 327 to an extent depending
upon the throw of the bar 32f. As previously
described, the throw of this bar is effected by
an oscillatory movement of a lever 326, which
engages a web 326 on the bar 321. Effective
movement of the bar 321 may be adjusted so
that the pickup needle moves inward a distance
of one inch in the change represented by Figs.
46 and 47, by adjusting the lever 327 relative to
the shaft 183, upon which it is rigidly mounted,
with the aid of a set screw 336. It may here be
noted that when the tone arm is in a prae-
tically horizontal position, that is, when the
pickup arm lies in a horizontal plane, which also
includes the axis of rotation of the turntable,
the plate 211 lies in symmetrical relation to the
pusher bars 313 and 321, both of which are slid-
ably mounted on the shafts 304 and 240.

The plate 337 is pivotally mounted on the shaft
304, as shown in Figs. 48 to 50. The plate 337
has pivotally mounted thereon two dogs 338 and
339 which are similar but are oppositely directed.
The forward or outer ends of the dogs 338 and
339 lie in the plane of the plate 27f and are
adapted to engage the arcuate edge 2713 of that
plate, as shown in Fig. 48. A spring 340, con-
nected to the plate 337 and to a pin 341 carried
by one of the frame members, tends to hold the
plate 337 in alignment with the pusher bars 3i3
and 321, this position of the plate 337 being
shown in Fig, 49. The lower or inner end of the
plate 337 is provided with an axial slot 342, which
is in alignment with one end of the detent 304
when the plate 337 is in the normal position
shown in Fig. 49 into which it is biased by the
spring 340. ‘The detent 301 is biased away from
the slot 342 by a spring 343, which is quite weak
and is adapted to be overcome by the spring 308
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of the dog 184, which is adapted to contact it
It may be pointed out here that when the dog 184
is released by the downward movement of the
lever 182 (Fig. T), it engages the notched wheel
207, and the disc 288 and cam shaft 240 are r0-
tated approximately 225 degrees in the counter-
clockwise direction, as view in Fig. 7. This
partial revolution is terminated by the engage-
ment of the detent 30f with the tail of the dog
184. This occurs when the plate 337 is displaced
from its normal position shown In Pig. 49. The
spring 300 of the dog 184 depresses the detent 301
against the end of the plate 337, but owing to the
fact that the end of the detent is unable to en-
ter the slot 342, the dog 184 is disengaged from
the notched wheel 297, for example, as shown in
Fig. 50. To put the cam shaft 240 again into
operation, it is necessary to bring the plate 337
into the position shown in Fig. 49, whereupon the
end of the detent 30J enters the notch 342 and
allows the dog 184 to engage the notched wheel
287. When this occurs, the disc 298, together
with the cam shaft 240, is subjected to approx-
imately 135 degrees rotation, the movement be-
ing stopped by the engagement of the dog 184
with the projection 293 on the lever 182, as shown
in PFigs. 3 and 48.

I have previously described the manner in
which the switch disc 307 and the shaft 304
on which it is rigidly mounted are swung in one
direction or the other, before a record is played,
by means of the pusher bar 313. To play the left
hand side of a record, the shaft 304 is displaced
in the counterclockwise direction, ag viewed in
Figs. 27, 28, and 48. The plate 337 is provided
with a boss 344 shown in Pigs. 48 to 50 which is
provided with a slot 345 in which is located a pin
346 carried by the shaft 304. The counterclock-
wise movement of the shaft 304 is such that the
pin 346 engages the end of the slot 345 and moves
the plate 8317 slightly in the counterclockwise di-
rection, as viewed in Fig. 48. At the same time,
the plate 271 is carried into the position shown
in Fig. 48, and the dog 338 is clear of the plate
271. Consequently, this dog 338 is pressed by a
spring 347 against an abutment 348 so that its
outer or forward edge is directed towards the
arcuate surface 213 of the plate 2711. When the
pusher bar 313 retracts, the shaft 304 returns to
the normal position shown in Fig. 48, and the dog
338 is brought into gimtting relation with the
arcuate surface 273 of the plate 271. This abut-
ting relation is such that the slot 342 is main-
tained out of alignment with the detent 301, as
shown in Fig. 48. Consequently, when the cam
shaft 240 has turned sufficiently to bring the doge
184 into contact with the detent 301, the drive of
the cam shaft is interrupted. It will be noted
with reference to Fig. 48 that during the playing
of a record, that is, the left hand side of a record,
the plate 211 will rotate in the counterclockwise
direction and that the arcuate surface 2713 of the
plate 211 will pass over the outer end of the dog
338. This arcuate surface is of suficient length
to permit the playing of any standard record, the
surface 218 being of such length that it will clear
the dog 338 before the pickup needle runs into
the end groove of any conventional record.
When the arcuate surface 273 does 50 clear the
dog 330, the spring 340 swings the plate 337 into
its normal position shown in Fig. 49, with the re-
sult that the detent 301 enters the recess 342 and
permits the dog 184 to engage the notched wheel
291, thus initiating record changing operations.
In the event of certain records which are pro-
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vided with an eccentric end groove which does
not cause the arcuate surface 213 of the plate
271 to clear the dog 338, then the reverse move-
ment of the plate 27(, that is, the clockwise
movement of the plate 271, as viewed in Fig. 48,
will trip the dog 338 and permit the spring 34¢
to move the plate 337 so as to bring the notch
342 into alignment with the detent 301, with the
results pointed out above. The detent 339 is pro-
vided with a spring 349 which tends to force it
against an abutment 3§0. This detent 339 is
brought into engagement with the arcuate sur-
face 213 of the plate 271, as shown in Fig. 50,
when the right hand side of a record is to be
played. In this case, the motion of the plate 214
during .normal playing is in the clockwise direc-
tion, and the dog 339, being arranged oppositely
the dog 338, the cooperation between the plate
271 and the dog 339 is substantially the same as
that just described with reference to the dog 338.
With reference to Fig, 50, it is to be noted that
movement of the tone arm into the position to
play a right hand side of a record is accompanied
by a displacement of the shaft 304 in the clock-
Wise direction, as viewed'in Figs. 29, 30, and 50,
so that the manner in which the dog 339 is
cocked, as shown in Fig, 50, will be readily un-
derstood.

The transfer of the records from and back to
the magazine and the movements of the records
to locate them properly with respect to the turn-
tables I8! and (92 and the centering pin 199
are controlled by the cam 351, rigidly mounted
on the cam shaft 240. The cam 351 is adapted
to cooperate with a cam roller 352 (see Figs. 36
to 39), which is carried by a bifurcated bar 353,
the forked end of which is guided on a bobbin
354! on the shaft 240. The lower or rearward
end of the bar 353 is pivotally connected to a
short arm 354, which is rigidly mounted on g
shaft 355 which has bearings in the two frame
plate member 141 and (40 and projects to the
left hand side thereof, as shown in Fig, 39. A
forwardly extending link 35§ has its rear end
bivotally connected to the short arm 354. The
forward end of the link 356 is provided with a
slot 357 which engages a pin 388 carried by a
short arm 359 which is rigidly mounted on the
shaft 183. The shaft (83 is rotatably mounted
on the frame plates 140 and 141 and extends
to the left beyond the plate 140. At the left
hand end of the ghart 388, that is, the upper
end of that shaft, as shown in Fig. 39, is mounted
a rearwardly extending arm 360. This arm is
provided with a boss 361 whereby it is free to
rotate to a limited extent relative to the shaft
3565. The boss 361 is provided with a notch 382
in which is located a pin 363, which is carried
by the shaft 355. The arm 360 is in vertical
alignment with the record position in the maga-
zine and in playing position on the carriage,
this arm being adapted to enter into the space
#iT in the comb-like structure 116, which corre-
sponds to the record being played. When the
carriage is traveling, the arm 360 has the po-
sition shown in Fig. 41 so that it clears the comb
i16 and the bars I1f and 112 which serve as
supports for the records in the magazine. It is
held in this position by the engagement of the
pin 363 with the hoss 361 against the action of
& spring 364 which is connected to the arm 368
and to a small guide or runway 365, which i3
rigidly mounted on the carriage 120 above the
forward end of the arm 360 as shown in Figs, 4,
5 and 41 to 45. The arm 360 is provided with g
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recessed rear end 386, which is adapted to re-
ceive the record thereabove. On the left hand
side of the frame member 140 and near the po-
sition of the record to be played, the shaft 183
carries an arm 387 which carries at its end a
grooved button 368, which is adapted to support
the record. This button is offset so that it is in
the plane of the record being played. In align-
ment with the button 368 is a button 368 carried
by an offset arm 3170, which is mounted on the
shaft 355 by means of a boss 3Tl. Between the
arm 370 and the frame plate 140 is rotatably
mounted a ring 374 which abuts against the boss
311 of the arm 310 and against a spacing washer
315, rigidly mounted on the shaft 366 by means
of a pin 316. Mounted on the boss 371 of the
arm 370 is a pin 371. The ring 374 carries a
pin 318 which projects into the path of the pins
318 and 3711. A spring 379 is connected to the
pin 378 and to the arm 310. This spring is such
that when the shaft 365 is rotated in the clock-
wise direction, as viewed from the right, that. is,
as viewed from the bottom of Fig. 39, the pin 376,
owing to its engagement, with the pin 318, causes
the ring 378 to rotate in the same direction and
the connection provided by the spring 319 be-
tween the pins 378 and the arm 310 will cause
this arm to rise resiliently in the clockwise di-
rection, as viewed from the right hand side of
the machine. A spring 380 connected to the
frame member (40 and to the short arm 354
tends to move that arm in counterclockwise di-
rection, as viewed from the right hand end of
the machine, that is, as viewed in Fig. 38.

The arm 367 carries at an intermediate point
a projecting pin 381 which is adapted to be en-
gaged by a flange 382 on the upper edge of the
arm 370. As will be best understood from Fig. 38,
the arrangement is such that the arm 370 may
rise independently of the arm 367, but if the
arm 367 rises, then the arm 370 likewise rises.
As will be best understood from Fig. 40, the arms
867 and 370 are displaced slightly to permit rela-
tive movement of the arms, but the buttons 3§8
and 368 carried by these arms are in alignment.

The relation between the cam 351 and the
cam roller 352 during playing of the record is
that shown in Fig. 26. This corresponds to the
position of the arms shown in Fig. 44, the record
being one of the smaller size, for example, a ten
inch record. After a record has been played
and the cam shaft 2408 is put into operation in
the counterclockwise direction, as viewed in that
figure, the cam roller, moving off the arc 383
of the cam 351 along the fall 384 of the cam,
causes the short arm 354 to swing the shaft 35§
in the counterclockwise direction, as viewed from
the right hand end of the machine, that is, as
viewed in Fig. 38. Consequently, the link 356
moves to the left, as viewed in that figure, and
causes a slight rotation of the shaft 183 in the
counterclockwise direction. This movement of
the shaft 183 causes the arm 367 to swing in the
same direction, and the engagement of the pin
381 with the flange 382 of the arm 370 causes
this arm also to elevate into the position shown
in Fig. 45.

While the arms 367 and 370 are moving into
the position shown in F.g. 45, the cam 245 has
effected the retraction of the turntable member
192 from the record, and when the arms 367 and
370 reach the position shown in Fig. 45, the cam
245 effects the withdrawal of the centering pin
199 out of the record. The record therefore
rests upon the grooved buttons 368 and 368,
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Continued rotation of the cam 384 in the counter-

. clockwise direction, as viewed in Pig. 26, causes
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the roller 382 to move over the rise 388 of the -
cam. During this movement, the short arm 354
is rotated in the clockwise direction, with the
result that the arm 367 is free to move down-
wardly under the action of a spring 388 which
connects the short arm 359 to a part of the frame.
The weight of the record resting on the button
389 depresses the arm 370 so that it follows the
arm 361, This downward movement of the
arm 310 is permitted by the rotation of the
shaft 3858, which has brought the pin 376 away
from the pin 378 in the left hand direction, as
viewed in Fig. 39. Consequently, the arm 370,
the boss 371, the disc 374, the pins 3717 and 378,
and the spring 379 pivot as a union on the shaft
365. The downward movement of the arms 367
and 370 continues until they reach the position
shown in Fig. 43. Continued movement of the
roller 352 up the cam rise 385 causes clockwise
rotation of the shaft 356, as viewed in Fig. 38,
s0 as to elevate the arm 370 into the position
shown in Fig. 42, It will be noted that the eleva-
tion of the arm 370 rolls the record over the
guide 365 to a position where it tilts over the bar
i1l into the magazine. When this happens, the
record rolls against the button 366 on the rear-
wardly extending arm 860 in the manner shown
in Fig. 42. This happens shortly after the rota-
tion of the shaft 356 has brought the pin 363
into contact with the end of the slot 362 on
the boss of the arm 360, so that this arm is mov-
ing downwardly against the action of the spring
364. Continued rotation of the shaft 355 as the
roller 352 moves up the rise 3886 brings the arm
370 into contact with a stop 389 mounted on the
frame plate 140 as shown in Fig. 41. This stop
is in alignment with the main portion of the
arm 310, but is out of alignment with the button
369 which lies in the plane of the record. Con-
sequently, the stop 389 does not foul the record.
The continued rotation of the shaft 3%§ is ac-
companied by a tensioning of the spring 319
which permits the necessary lost motion be-
tween the arm 370 ad the shaft 355 when the
arm 310 is thus arrested. During the continued
rotation of the shaft 359 in the clockwise direc-
tion, as viewed from the right hand end of the
machine, the arm 360 moves downwardly from
the position shown in Fig. 42 into the position
shown in Fig. 41. The record is now returned
to the magazine and the carriage 120 is free to
move in search of another button 104 which has
been pressed inwardly. Of course, if the lower
button corresponding to that record has been
pressed in, the carriage will not move, but the
same record will be moved out of the magazine
for playing of the right hand side.

When a selected record is to be removed from
the magazine, the cam roller 352, being on the
arcuate surface 387 of the cam 351, and the cam
shaft 240 being put into rotation in the counter-
clockwise direction, the cam roller 352 moves
down the fall 388 of the cam 38i. Consequently,
shaft 355 turns in the counterclockwise direc-
tion, as viewed in Fig. 38. The arm 868 enters
into the recess 111 of the comb 118, correspond-
ing to the selected record. Continued movement
of the cam 85| raises the arm 360 and later
begins to lower the arm 3170. Eventually, the
selected record is elevated into the position
shown in Fig. 42, and shortly thereafter, the
record rolls out over the guideway 365 into con-
tact with the button 369 on the end of the arm
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318. Continued rotation of the shaft 355 in the
counterclockwise direction brings the arm 38§
Into its uppermost position, shown in Fig. 43. At
the end of the fall 388 on the cam 851, there is
& rest 390 which corresponds to the point at
which the centering pin 199 is projected out of
the turntable 192. This occurs when the record
has reached the position shown in Fig. 43. Con-
tinued rotation of the cam 354 brings the roller

352 into a recess 381 on the cam 351, with the 10

result that the spring 380, throwing the short
arm 354 in the counterclockwise direction, as
viewed in Fig. 38, so as to move the roller 352
toward the cam shaft 240, throws the link 358
to the left, as viewed in Fig, 38, and the end of
the slot 3§7, coming into contact with the pin
358, throws the arm 387 upwardly. This up-
ward movement of the arm 367 effects the rais-
ing of the arm 370, and consequently, the eleva-
tion of the record up to the position shown in
Fig. 45, In this Position, the center hole of the
record is in alignment with the pin (98, and this
Pin is free to move into the opening in the record.
Continued movement of the cam 3561 locates the
roller 352 on the rest 388, and the reverse move-
ment of the short arm 354, that Is, its clockwise
movement as viewed in Fig, 38, permits the arm
367 to drop downwardly, accompanied by the
arm 370, into the position shown in PFig, 44.
When a record of the larger size, for example
a 12 inch record, is being transferred from the
magazine, the record is first contacted by the
arm 360 as it moves upwardly, and the record
is carrfed forwardly until it hits the button 369
on the outer end of the arm 370. When this
occurs, the arms 360 and 370 move as & unit,
the spacing between the arms, shown in Pig, 42,
enabling them to receive the larger record be-
tween them. The simultaneous swinging of the
arms 360 and 370 continues until the arm 360 is
arrested by the bar [if, and the record then
follows the arm 310 unti1 that arm arrives at the
position shown in Fig. 43. The record then rests
upon the buttons 368 and 368, and at that point
the centering pin 199 is released. As the cam
roller 352 enters the recess 391, the spring 380
causes the arms 367 and 370 to elevate up-
wardly, bringing the opening of the recorq into
alignment with the pin 199, which then enters
that opening., 1t may here be noted that the
spring 380 is of such strength that it readily
elevates a smaller record through the larger dis-
tance necessary for such record. Preferahly,
however, this spring is effectively opposed by the
weight of the larger record, and consequently,
while it raises this record to some extent so ag
to bring the opening of the record into align-
ment with the pin 199, stil] the arms 367 and
370 are preferably not biased sufficiently to move
the larger record to the same degree as the
smaller record. This lost motion is provided by
the failure of the spring 380 to keep the cam
roller 352 in contact with the recesses 881 and
384 of the cam 351. When the roller 352 rides
on the cam rest 383, the arms 8671 angd 370 are
brought into the position shown in Fig, 44, clear
of the larger record, which is shown in dash and
dotted lines. When g larger record is to be re-
turned to the magazine, the arms 367 and 370
move upwardly from the position shown in Fig.
44 towards the position shown in Pig, 45, They
do not reach this bosition, however, in the case
of a large record, because the butitons 368 and
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above their initial Positions. When the pin 199
is withdrawn, the large record may be moved up
slightly towards the position shown in Fig. 45,
but if the spring 380 is of the strength indicated
above, this movement will not be considerable.
Continued rotation of tiie cam 35! will have the
effect of moving the arms 367 and 310 definitely
into the position shown in Fig. 43, and there-
after the arm 318 will rise to the position shown
In Figs. 42 and 41. When the large record con-
tacts the button 8366 on the arm 860, as shown
In Fig. 42, the arm 360 will move downwardly
until the position shown in Fig. 41 is attained.

Referring to the wiring diagram of Fig. 57,
the switch 132 controls the supply of current to
the motor 141, while the switch 31 I controls the
direction of rotation of the motor. While any
suitable motor and reversing means may be em-
ployed, I prefer to use an allernating current
motor of the split phase capacitor type. This
motor may include a winding 392 and a winding
383 in serles with a capacitor 394, The winding
392 is connecteqd directly to the alternating cur-
rent supply, whereas the circuit, including the
winding 393 and the capacitor 894, are connected
thereto by means of the switch 3i{. This switch
is & double pole, double throw switch, adapted
to effect the connectlon of said circuit to the
source of alternating current in opposite direc-
tions.

The cable 395 from the pick-up extends
through the arm 2071 and one turn or so may
be wound around the bushing 213 of the frame
214, as shown in Fig. 4. Thence it extends down-
wardly to the motor 147, where it 15 united with
the motor leads into a cable 396. This cable
extends around a sheave 397 (Fig. 1) to a po-
sition 398 on the cabinet to which it is anchored.
The pick-up leads extend from this position to
& suitable amplifier 399, the output of which
is connected to a loud speaker 400. The cable
388 is of sufficient length to-permit the full travel
of the carriage 120 in both directions. The sheave
891 is resiliently held taut by a spring 401 an-
chored to the cabinet in such a position that the
cable 386 is always held taut,

One of the advantages of my invention resides
in the fact that the carriage 128 includes prac-
tically all the operating parts and that this car-
riage can be employed in machines operable with
comparatively few, or with an unlimited number
of records. Thus the machine shown in Fig. 1
is adapted for one hundred records. A machine
for fifty records would be quite similar but would
be somewhat shorter. The right hand end wall
of the cabinet could then occupy the position
shown in dot and dash lines on that figure.
Change of number of records involves merely
change of length of the bars 123, 118, 119, 111,
and fi2, and the change to the corresponding
number of rods 183. In case the machine is
adapted for a large number of records, the load
on the magazine bars i1 and (§2 may become
eXcessive, and they may be supported at suitable
intervals by rods 402 (see Fig. 7), which are ar-
ranged to clear the slots 155 in the frame plates
140 and {41,

‘The operation of the phonograph is as fol-
lows:

Buttons 104, corresponding to the selections
which are desired, are pushed inwardly and the
start button 105 is also pushed Inwardly. The
start button 105 is locked in its inward position
by the latch 134, Thus the switch 132 is main-
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tained closed and the motor 147 is put into op-
eration. The direction of rotation of the motor
depends upon the present position of the switch
318. TIrrespective of the direction of rotation of
the motor, the cam shaft and carriage driving
shait 168 is driven in the counterclockwise direc-
tion, as viewed from above, and the arms 185 are
swung around bodily to bring the carriage driv-
ing wheel 18T into contact with the tube {18,
thus effecting the drive of the carriage 120 to
the right. The latching of the starting switch
is permitted by the movement of the carriage
120 away from the latch 134. The translation
of the carriage 120 continues until it is arrested
by one of the rods 103 which has been pressed
inwardly,

It may be remarked that at the end of the com-
plete cycle, the beginning of which is now about
to be described, the cam 287 pushes the bar 283
forwardly and the recess 290 on that cam has
permitted the bar 283 to move back to an extreme
rearward position temporarily, thus effecting the
engagement of the latch 305 with the sector 303.
Consequently, at the instant the carriage is
arrested by any of the buttons 103, the switch
disc 307 remains in the position shown in Fig. 27.
If the carriage $20 is arrested by an upper pin
103, this pin engages the dog 248 and swings it
from the position shown in Fig. 9 into the posi-
tion shown in Fig. 10. In the latter position, the
plate 219 falls upon the upper pin [03. Owing
to the limited downward movement of the plate
219, the latch 305 remains in engagement with
the sector 303, and the switch disc remains in the
position shown in Fig. 27. The partial rotation
of the cam shaft initiated by the withdrawal of
the abutment 293 from the dog 184 (Fig. 7,
causes the cam 317 to force the bar 313 forwardly
and upwardly. The engagement of the wedge
816 on this bar with the roller 312 on the switch
disc 307 causes the disc to rotate in the counter-
clockwise direction, as viewed in Fig. 27. This
movement throws the switch arm 310 to the right,
if 1t is not already in that position, and the motor
is set thereby to drive the record in the clockwise
direction, as viewed from the left end of the de-
vice. During this movement of the disc 387, the
pin 319 engages the sector 228 and the tone arm
is thrown downwardly to a position to play the
left hand side of a record, that is, to the tone arm
position shown in dash and dotted lines in Fig. 4.
If the instrument had last played the right hand
side of a record, the tone arm is moved & con-
siderable distance in the downward direction and
is rotated axially in the manner previously de-
scribed, so that the needle is now presented to-
ward the left hand side of the record. If a re-
cording on the left hand side of a record had been
played last, the tone arm is merely moved down
from the position shown in full lines in Fig. 4 to
the position shown in dash and dotted lines in
Fig. 4.

If the dog 249 had been arrested by a lower pin
103, the greater movement of the plate 279 re-
leases the latch 30§ from the sector 303 so that
the switch disc 3067 promptly moves to the posi-
tion shown in Fig. 29. Consequently, when the
bar 313 is forced outwardly and upwardly by the
cam 317, the switch disc 307 is rotated in the
clockwise direction, as viewed in Fig. 28. This
partial rotation of the switch disc throws the
switch arm 310 to the left, if it is not already in
that position. Consequently, the motor is set to
drive the record in the counterclockwise direction,
as viewed from the left end. This movement of
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the switch disc 307 brings the pin 320 into engage-
ment with the sector 228 and throws this sector
in the clockwise direction, as viewed in Fig. 29.
Consequently, the tone arm is thrown up to the
position corresponding to the dash and dotted
lines 403 in Fig. 4, that is, to a position corre-
sponding to the initial playing of a 12 inch record
on the right hand side thereof. If the device had
last played the left hand side of a record, the
tone arm is carried approximately from the full
line position shown in Fig. 4 to the position 403,
and in so moving, the tone arm is rotated axially
so that the needle is presented towards the right
hand side of a record. If the machine had last
played the right hand side of a record, the tone
arm is merely moved upwardly from a position
approximately shown at 404 in Fig. 4.

As the bar 313 moves back again, the tone arm
is freed so that it may follow the sound track of
the record after it goes into engagement there-
with.

While the bar 313 is moving back to its initial
position, the roller 352 starts moving over the
fall 388 of the cam 351 and the record correspond-
ing to the arresting pin 103 is moved, in the man-
ner described, out of the magazine and into the
carriage. When the roller 352 reaches the rest
390, the arms 367 and 379 are in the position
shown in Fig. 43, and the record is resting upon
the buttons 368 and 369 with the center opening
of the record below the centering pin 189. The
center opening of a 12 inch record is only slightly
below the pin 199, whereas the center opening of
a 10 inch record is considerably below the pin
199. Just as the roller 352 reaches the rest 390
of the cam 351, the roller 244 moves into contact
with the rest 26f on the cam 245, and conse-
quently, the centering pin is freed so that it bears
resiliently against the record. As the roller 352
moves into the recess 39f on the cam 351, the
arms 367 and 370 rise towards the position in
which they are shown in Fig. 45. In the event
the record about to be played is a 10 inch record,
the arms 387 and 370 move into the position
shown in Fig. 45, and in this position the center-
ing pin 189 is able to enter the center opening of
the record. If the record to be played is, how-
ever, a 12 inch record, the pin 199 enters its cen-
ter opening after very slight upward movement
of the arms 36T and 3710, and further upward
movement of these arms is prevented. In the
case of a 10 inch record, the greater upward
movement of the arm 387 swings the arms 326 so
as to move the bar 321 (Fig. 47) so as to throw
the tone arm inwardly, by engagement with the
pin 212 or the pin 272!, so as to locate the needle
at the initial 10 inch playing position. When the
roller 352 moves from the recess 391 to the rest
383, the arms 361 and 310 move downward into
the position shown in Fig. 44, that is, a position in
which they are clear of the record so that the
same may be rotated for playing. While the
roller 3562 is still on the rest 383, the cam roller
244 moves into the recess 252 on the cam 248§,
Consequently, the record is clamped between the
two turntables 181 and 192 so that the record is
caused to rotate in the appropriate direction.
Further movement of the cam 245 locates the
roller 244 upon the lowest portion of the cam 245,
as shown in Fig. 26, so that the needle is now
allowed to move into contact with the record.
The cam shaft 240 is now arrested by the engage-
ment of the dog 184 by the detent 301 in the man-
ner shown in Fig. 50. It will be noted that the
rotation of the shaft 240 and the dog 184 from



22,551

the position shown in Fig, 48 to the position
shown in Fig. 50 corresponds to a partial rotation
of about 225 degrees. The position of the vari-
ous cams during the playing of a record, relative
to their cam rollers, is shown in PFig. 26.

During the initial portion of this partial ro-
tation of the cam shaft 240, the tone arm is
thrown to the appropriate extreme position.
Consequently, the sector 274 is carried outward-
ly with respect to one of the dogs 338 or 339.
This has the effect of upsetting this dog so that
the spring 840 is able to pull the plate 337 into
its normal position. The detent 801 is held clear
of the plate 337 owing to the fact that the dog
184 has just started away from the position
shown in Fig. 48. The oscillation of the switch
disc 307, which occurs in the very beginning of
the partial rotation of the cam shaft just de-
scribed, results in the oscillation of the shaft 304
and the oscillation of the plate 831, owing to the
contact of the pin 346 with the ends of the slot
345. Consequently, the dog 338 or the dog 339, as
the case may be, is moved away from the plate
271 and it is again brought into contact with the
arcuate edge thereof after it has been returned
to the position shown in Fig. 48 by its spring 347
or 349. When in this condition, as shown in Fig.
48, the detent 301 is unable to enter the slot 342,
so that the detent 30/ remains in the path of the
dog 184 to arrest the same, in the manner shown
in Fig. 50.

The cam shaft 240 remains at rest until the
record is played. During the playing of the right
hand side of a record, the plate 27 moves down-
wardly from the position shown in Pig. 50. When
the plate 271 clears the dog 839 or when, in the
case of certain records, the plate 271 reverses
or oscillates, the plate 271 either clears the dog
389 or upsets it, with the result that the spring
340 draws the plate 337 into the position shown
in Fig. 49 and the detent 301, being now able to
move into the slot 342 on the plate 331, the dog
184 is released, and the remainder of the rotation
of the cam shaft 240, amounting to about 135
degrees, is begun. Fig. 48 corresponds to the
playing of the left hand side of a record, and it
will be seen that the plate 271 cooperates in sub-
stantially similar manner with the dog 338, so0 as
to initiate the latter portion of the cam shaft
cycle. This latter portion of the cam shaft cycle
will now be described.

During the initial part of this cam shaft move-
ment, the bar 283 is thrust forwardly by the cam
281, thus discharging the pin (03 by returning
it to its initial position. It may here be noted
that in case both pins (03, corresponding to a
single record, have been pressed inwardly, the
plate 279, being in engagement with the upper
pin, forces this pin only outward after the corre-
sponding left hand side of the record has been
played. The roller 285, following the cam 287
into the recess 290, carries the plate 2719 rear-
wardly, owing to the engagement of the bar 283
with the pin 281. This rearward movement of the
plate 279 brings it into engagement with the pin
302 on the sector 303, so that the switch disc
367 is brought into the position shown in Fig. 27.
At the same time, it is latched in this position
by the latch 305. Also at the very beginning of
this portion of the cam shaft cycle, the cam roller
244 moves outwardly on the cam 245 into engage-
ment with the portion 246 thereof, lifting the
needle off the record. The subsequent movement
of the roller 244 onto the higher portion 248 of
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the record, thus terminating the drive on the
record. While the center pin (99 still extends
through the central opening of the record, the
cam roller 382 moves into the recess 384 on the
cam 851 so that the arms 387 and 370 are raised
30 as to bring their buttons 368 and 369 into en-
gagement with the periphery of the record. The
cam roller 244 then moves onto the highest por-
tion of the cam 245 and the center pin 198 is
pulled out. Continued movement of the cam
roller 352 up the rise 385 of the cam 3B8i results
in the downward movement of the arms 367 and
370 into their position shown in Fig. 43 and the
subsequent, elevation of the arm 370 into the posi-
tion shown in Fig. 42 and finally into the position
shown in Pig. 41. During these movements of
the arm 870, the arm 860 moves downwardly into
the position shown in Fig. 41.

It will be noted that when the plate 219 is
moved upwardly to effect the latching of the
sector 303, it is elevated above the dog 249 so
that this dog will, except in the case of a record
of which the second side is about to be played,
move under the plate 279 so as to hold it in ele-
vated position. This results in the withdrawal
of the plate out of contact with the lever 182
s0 that this lever is elevated out of contact with
the detent 154, permitting the clutch of the trans-
lational drive for the carriage to be engaged.
This engagement of the clutch occurs almost
at the end of the complete cycle of the cam
shaft, and the translation of the carriage 20
towards the next actuated button is resumed.
In the case where both buttons (84 of a single
record are actuated, the left hand side of a rec-
ord is played and the upper button is discharged
in the manner described. In this case, however,
when the plate 279 is raised in its normal cock-
ing movement, the dog 249 does not move under-
neath it because it is held by the lower pin 103.
Consequently, as soon as the bar 283 moves for-
ward again to its normal position, the plate 218
is free to drop onto the lower pin 103, and the
latch 805 is released. The clutch of the trans-
lational drive for the carriage is not engaged at
this time because the notch 285 in the disc 296
is not in alignment with the projection 294. The
carriage is held against movement by the lower
pin 103 until the arm 360 is again engaged in the
appropriate slot ({7 in the comb structure 118,

It will thus be obvious that any of the buttons
104 corresponding to either or both sides of any
or all of the records may be pressed inwardly
and the starting button (05 may also be pressed
Inwardly. The selections corresponding to the
buttons 104 will be played automatically and
successively as the carriage 120 moves from the
left hand end of the machine to the right hand
end, and when all the selections have been
played. the carriage will again move to the left
hand side of the machine, and the motor switch
is automatically opened.

Although the invention has been described in
connection with the specific details of a pre-
ferred embodiment thereof, it must be understood
that such details are not intended to be limita-
tive of the invention except insofar as set forth
in the accompanying claims.

Having thus described my invention, I declare
that what I claim is:

1. In an automatic phonograph for playing
either face of a double faced record, means for
rotatably supporting a record in a plane with
both faces exposed, a tone arm having a record
engaging and reproducing means projecting



16

therefrom in one direction, means movably
mounting said tone arm to direct said projecting
means from either side of said plane toward sald
plane, and means operably associated with sald
tone arm for moving the same on its mounting
selectively to position its projecting means for
engagement with either face of & record sup-
ported in sald plane for playing the same.

2. In a phonograph, a rotatably mounted
plckup having a needle for engaging the sound
track of a record, a rotatable support for a dou-
ble faced record having means for rotating the
record in a plane with both faces exposed for co-
operation with said pickup, and means associ-
ated with sald pick-up for rotating same on its
mounting to position said needle for selective
engagement with the sound track on either face
of the record supported in said plane,

3. In a phonograph for playing double faced
disc records on both sides, & record supporting
means for supporting and rotating a record in a
plane for playing the same, a reproducer having
a needle and mounted for rotation on an axis
parallel to said plane, and means for moving said
reproducer to a position on either side of said
record playing plane and for rotating said re-
producer on its axis to direct sald needle toward
sald record playing plane,

4. In a phonograph, rotatable supporting
means for holding and rotating double-faced
disc records in playing position, a reproducer
having a record engaging needle, means for ef-
fecting relative motion in opposite directions be-
tween said reproducer and sald supporting
means to move said needle and record toward
each other in one of said opposite directions to
play one side and in the opposite direction to
play the other side of a record, and means cor~
related with said relative motion effecting means
for making the latter effective to bring a record
and said needle into playing contact.

5. In an automatic phonograph, turntable
means for supporting a double faced record in a
plane for reproduction on one side or { e other,
an electric motor operatively connected to said
turntable means for driving same and the record
supported thereby in either direction, a tone arm
rotatably mounted adjacent said turntable for
selectively engaging either face of a record car-
ried by said turntable means, means for revers-
ing said motor to reverse said turntable means,
and means associated with said reversing
means and tone arm for rotating the tone arm
on its axis to engage either face of a record.

6. In a phonograph, means for supporting and
rotating a double faced dis¢c record in a plane,
record engaging and playing means, a support
mounting said means for pivotal movement to-
ward and away from said plane, a mounting for
said support rotatable about an axis substan-
tially parallel to said plane, means assoclated
with said mounting for moving same about its
axis to a position on each side of said plane, and
means for pivotally moving said record engag-
ing and playing means into engagement with the
corresponding face of a record in said plane,

7. In a phonograph, means for rotatably sup-
porting a record in a record playing plane, a
pickup associated with said supporting means to
cooperate with either side of a record in said
plane, an arm carrying said pickup, a frame
member pivotally carrying said arm, a second
frame member pivotally carrying first said frame
member on an axis generally parallel to sald
plane, means mounting last sald frame member
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on an axis substantially paralle] to the axis of

- the record supporting means, means associated
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with said arm for biasing same toward said rec-
ord playing plane, and cam means associated
with said arm for moving same irrespective of its
location against the biasing means.

8. In a phonograph, means for rotatably sup-
porting a record in a record playing plane, a
pickup associated with said supporting means to
cooperate with either side of a record in said
plane, an arm carrying said pickup, a frame
member pivotally carrying said arm, a second
frame member pivotally carrying first said frame
member on an axis generally parallel to the arm,
means mounting last sald frame member on an
axis substantially parallel to the axis of the rec-
ord supporting means, means including a shaft
coaxial with second said frame member opera-
tively connected to the first frame member to ro~
tate said frame and said arm, and yleldable stop
means cooperating with said second frame for
opposing the movement thereof at a definite
position, whereby the rotation of said shaft moves
both frames and then rotates the first sald frame

5 at sald deflnite position.

9. In an automatic phonograph for playing
both faces of double faced disc records, record ro-
tating and supporting members for engaging the
central portions of both faces of a record to be
played leaving the playing grooves on both faces
exposed, & member carrying one of sald rotating
supporting members and extending adjacent the
record surface to a point of support therefor be-
yond the record periphery, & reproducer asso-
ciated with said member and having needle
means, and means for moving said needle means
Into engagement with one face of a record on
sald rotating and supporting means, and said
means being mounted for movement of said re-
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needle means into position to engage the oppo-
site face of a record on the opposite side of said
carrying member.

10. In a phonograph, record holding means,
means associated with said holding means for ro-
tating said record holding mesans in either direc-
tion, reproducing means having a record engag-
ing needle, and means correlated with said rec-
ord holding and rotating means for causing said
needle to engage one face of a double faced rec-
ord on one side of said record holding means
when said record holding means is revolved in
one direction, and for causing said needle to en-
gage the other face of said record on the other
side of said record holding means when sald rec-
ord holding means is revolved in the opposite
direction.

11. In an automatic phonograph for playing
double faced disc records, rotatable record sup-
porting means for supporting records, power
means connected to salid supporting means for
rotating the latter in opposite directions, means
associated with sald power means for controlling
the direction of rotation of the supporting means,
a pickup, power means connected to sald pickup
for moving sald pickup in opposite directions to
locate it in playing relation to records on the
supporting means, means for controlling the di-
rection of movement of the pickup, displaceable
selector means associated with both said control
means, automatic means controlled by said selec-
tor means for acting upon said pickup movement
direction controlling means to locate said pickup
in playing relation to said records and for there-
after acting upon said rotation direction control-
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ling means to effect rotation of sald supporting
means in one direction or the other, said rota-
tion direction controlling means and pickup
movement direction controlling means beilng cor-
related to insure corresponding rotation of the
supporting means and location of the pickup for
the playing of both sides of records.

12. In an automatic phonograph, s magazine
for supporting a series of records in spaced rela-
tion, means mounted adjacent said magezine for
rotatably supporting a record to be played, means
assoclated with sald magazine and rotatable sup-
porting means for removing a record from said
magazine onto sald supporting means, a pickup
movably mounted adjacent said rotatable sup-
porting means, and means associated with sald
pickup for moving said pickup bodily from one
side of the record position on sald supporting
means to the other side thereof and vice versa to
effect the playing of elther side of a record
thereon.

13. In an automatic phonograph, rotatable
supporting means for holding and rotating a
double-faced disc record in & plane, means as-
sociated with sald holding and rotating means
for supplying one of & plurality of records to said
supporting means, a reproducer having a record
engaging needle mounted movably adjacent said
holding and rotating means, means for moving
said needle to either side of said plane, and means
correlated in timed relation with said supplying
means for bringing sald needle into playing con-
tact with the adjacent face of a record rotating
in said plane.

14. In an automatic phonograph, a record
magazine, a unit including & rotating supporting
means for holding and rotating a double-faced
disc record in a single playing plane on said unit,
sald mageazine and unit being mounted for move-
ment relative to each other, transfer means as-
soclated with said unit and magazine for sup-
plying one of said records from saild magazine to
said supporting means, depending upon the rela-
tive positions of sald magazine and unit, repro-
ducer means movably mounted on said unit for
cooperation with a record in said playing plane,
means for moving said reproducer means on sald
unit from one side of said plane to the other and
vice versa, and means assoclated with last sald
means for bringing sald reproducer means into
playing relation with the adjacent face of a rec-
ord in said playing plane.

15. In an automatic phonograph, a magazine
for supporting a plurality of double faced disc
records in adjacent relation to each other, a play-
ing unit adjacent sald magazine including means
for rotatably supporting a record in a record
playing position, means mounting said playing
unit and magazine for relative movement, power
actuated means for effecting sald relative move-
ment, means associated with sald magazine and
unit for stopping them with the supporting
means in cooperative relation with any desired
record in said magazine, power actuated means
associated with sald magazine and playing unit
for transferring the desired record from said
magazine to sald rotatable supporting means,
reproducing means movable in one direction into
engagement with the playing grooves on one
face of the said desired record and in the op-
posite direction into engagement with the grooves
on the other face of said record, and power
actuated means for selectively moving said re-
producing means in said opposite directions to
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16. In an automatic phonograph, a magazine
for supporting a series of vertical records, a player
unit including rotatable record supporting means
supporting a record to be played in vertical posi-
tion, sald magazine and player unit being rela-
tively movable, means cooperativ_ly associated
with saild unit and magazine for tr_ansferring any
record from said magazine to said rocord support-
ing means, record engaging and reproducing
means movably mounted on sald unit, selector
means corresponding to each side of each record
and assoclated with saild unit and magazine for
controlling the arrestment of said relative move-
ment with said transferring means in alignment
with the selected record in said magazine, and
means correlated with the selector means for
moving the record engaging and reproducing
means to elther side of sald record supporting
means dependent upon which of the selector
means ls operated.

17. In an automatic phonograph, a magazine
for supporting a series of double faced disc rec-
ords, a player unit including rotatable means for
supporting a record in a plane for playing the
same, record transfer means and record repro-
ducing means associated with said unit and mag-
azine, said record reproducing means being
mounted for movement to either side of said
playing plane to enable it to engage and play
both faces of records supported in said plane,
power means associated with said unit and maga-
zine for causing relative motion between said
magazine and playing unit, two independent
stopping means corresponding to each record in
said magazine and associated with said unit and
said magazine and cooperating with said transfer
means for arresting said relative motion when
pleying alignment is attained between any se-
lected record in said magazine and the record
transfer means of said player unit, means asso-
ciated with said reproducing means and con-
trolled by one of said independent stopping means
for locating said reproducing means on one side
of the record playing plane, and means also as-
sociated with said reproducing means and con-
trolled by the other independent stopping means
for locating sald reproducing means on the other
slde of said playing plane.

18. In an automatic record changing phono-
graph adapted to play either face of a double
faced record in a record playing position, a mag-
azine for holding a serles of records in adjacent
relation to each other, a playing unit mounted
adjacent said magazine and including means for
rotatably supporting a record in said playing po-
sition, means mounting said playing unit and
magazine for relative movement, power actuated
means for effecting relative movement between
said magazine and playing unit, power actuated
means associated with said playing unit and
magazine for transferring the desired record
from sald magazine to said supporting means,
power actuated means for rotating the record
supporting means, reproducing means movable
in one direction into engagement with the grooves
on one face of the record and in the opposite di-
rection into engagement with the grooves on the
other face of the record, power actuated means
for moving said reproducing means in said op-
posite directions to engage the grooves on either
face of the record, and actuable selector means
corresponding to each side of each record in the
magazine and operatively assoclated with said
first and last mentioned power actuated means
for controlling the arrestment of said relative
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motion with a selected record in sald magazine in
transfer relation with said playing unit and for
moving said reproducing means in said opposite
directions to engage the grooves on either face of
the record according to the selector means
actuated.

19. In an automatic pholrmg?ux;)l;. t} mnsazr;ce
for supporting a series o e faced
,me:? player unit including means for rotat-
ably supporting a record In a plane, record trans-
fer means, and record reproducing means, said
record . reproducing means being mounted for
movement to either side of said plane to engage
and play both faces of a record on said support-
ing means, power means associated with sald
unit and magazine for causing relative motion
therebetween, two Independent stopping means
associated with sald unit for arresting sald rela-
tive motion, each stopping means corresponding
to a face of a record, and means controlled by
both of sald independent stopping means for
locating said reproducing means successively ad-
Jacent both faces of said record to be played.

20. In an automatic phonograph, & magasine
for supporting a series of double faced disc
records, a playing unit comprising means for
supporting and rotating a record in a plane,
record transfer means associated with said unit
and magazine for removing & record from said
magazine to sald supporting means, record en-
gaging and playlng means associated with said
unit and movable to efther side of sald plane, two
displaceable members corresponding to each
record In sald magazine, means associated with
sald unit and magaszine for causing relative
motion between said magazine and playing umit,
means movable relative to said members for en-
gaging sald members when the latter are dis-
placed {o terminate sald relative movement, and
means associated with said unit for returning
one of sald members to its non-displaced posi-
tion after the playing of one side of & record
corresponding thereto, said last mentioned means
being also operable after the playing of the
other side of sald record for returning the other
of said members to its non-displaced position.

21. In an automatic phonograph, a magazine
for supporting a serles of double faced disc
records, & player unit including reversibly ro-
tatable - record supporting means defining a
record playing position, record transfer means,
and record reproducing means adapted to en-

gage and play both faces of a récord in said play-

ing position, means associated with said maga-
gzine and unit for causing relative motion there-
between, {wo independently operable record se-
lecting means corresponding to each record in
said magazine associated with said unit for ar-
resting said relative motion in a selected record
playing position, means controlled by one select-
Ing means for causing sald rotatable record sup-
porting means to rotate in one direction and to
cause sald record reproducing means to engage
one face of the corresponding record, and means
controlled by the other selecting means for caus-
Ing the opposite rotation of said rotatable record
supporiing means and the engagement of the op-
posite face of sald record by said reproducing
means. .

22. In an automatic phonograph, an elongated
stationary magazine having means for support-
ing & plurality of records in closely spaced face to
face relation, a carriage adjacent the magazine,
record supporting and rotating means mounted
on said carriage for bodlly movement therewith,
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means supporting said carriage for movement
along the magazine, and record removing means
carried by sald carriage and adapted to remove
& record from sald magazine onto said record
supporting and rotating means.

23. In an automatic phonograph, an elongated
horizontally disposed stationary magazine hav-
ing means for supporting a plurality of records
In close and vertical face to face relation, a
carriage adjacent the magazine, record support-
ing and rotating means mounted '‘on sald car-
riage for bodily movement therewith, means sup-
porting sald carriage for horizontal movement
along the magazine, and record removing means
carried by sald carriage and adapted to remove
a record from sald magazine onto sald record
supporting and rotating means.

24. In an automatic phonograph, an elongated
stationary magazine having means for support-
ing & plurality of records in vertical and face to
face relation, horizontally disposed carriage sup-
porting means extending along sald magazine, a
carriage mounted to travel along said supporting
means, and record removing means carried by

25 said carriage and adapted to engsge the periph-

ery of a record and cause the same to roll from
sald magazine onto sald carriage.

25. In an automatic phonograph comprising a
stationary magazine for records, & movable car-

w riage mounted for translatory movement adja-

cent to and along said magazine, means on the
carriage for rotatably supporting & record, trans-
fer means on the carriage for removing a record
from the magazine and on to said supporting

35 means, and a pickup movably mounted on said

carriage for cooperating with a record supported
on said supporting means.

26. In an automatic phonograph, a stationary
magazine adapted to support a plurality of

4o double daced disc records, & carrlage mounted
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for translatory movement along said magazine,
means on said carriage for supporting and rotat-
ing In opposite directions a record in a plane,
means associated with saild magazine and unit
for transferring a record from the magazine to
8ald supporting and rotating means, pickup
means oh sald carrfage, and means associated
with said pickup means for selectively bringing
same into engagement with the playing grooves
of the record on either side of said plane.

27. In an automatic phonograph, a stationary
magazine for supporting a series of records in
closely spaced face to face relation, a playing
unit, means including a motor on said unit for
supporting and rotating a record in a plane par-
allel to the records In the magazine, means for
moving said playing unit relative to said maga-
Zine to bring sald record supporting means into

‘alignment with a desired record, sald playing

unit carrying transfer means operatively associ-
ated with sald magazine and unit for transfer-
ing & selected record from sajd magazine to said
supporting and rotating means, and movable
pickup means carried by said unit for engaging
and playing said record.

28. In an automatic phonograph, a stationary
magazine for supporting a series of disc records,
a player unit mounted for movement adjacent to
and along sald magazine, means for moving said
unit relative to said magazine, selector means
associated with said unit and magazine for ar-
resting said unit in cooperative relation with any
record in the magazine, sald unit comprising ro-
tatable record supporting means, record transfer
means, record reproducing means, and an elec-
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tric motor for driving said rotatable record sup-
porting means and unit moving means, all
mounted on the unit for uniform translational
movement therewith,

29. In an automatic phonograph, a stationary
magazine adapted to support a plurality of rec-
ords, a playing unit mounted for translatory
movement along sald magazine, said unit includ-
ing power actuated record transfer means, record
supporting and rotating means and record re-
producing means all mounted on sald unit for
bodily movement therewith, power means opera-
tively connected to sald unit for moving it along
said magazine, power means operatively con-
nected to sald transfer, supporting and rotating
and reproducing means, and means including se-
lectively operable means assoclated with said
unit, magazine and power means for automati.
cally and sequentially arresting said unit in coop-
erative relation to desired records in the maga-
zine, and for automatically operating said record
transfer, supporting and rotating and reproduc-
ing means to remove the selected records from
sajd magazine onto said rotating means for re-
production by said reproducing means and to re-
turn reproduced records to the magazine in se-
quence.

30. In an automatic phonograph, a stationary
magazine adapted to support a plurality of dou-
ble faced disc records, a playing unit mounted for
translatory movement along said magazine, said
unit including power actuated record transfer
means, record supporting and rotating means,
and record reproducing means all mounted on
said unit for bodily movement therewith, power
means operatively connected to said unit for
moving it along said magazine, said reproducing
means and said supporting and rotating means
being mounted on sald unit for relative move-
ment in opposite directions and having associ-
ated therewith power actuated means for mov-
ing same in one of said opposite directlons to
play one side and in the other of said directions
to play the other side of a record, power means
connected to said power actuated means, and
means including selectively operable means cor-
responding to each side of each record assoclated
with sald unit and magazine for automatically
and sequentially arresting said unit in coopera-
tive relation to desired records in the magazine
and for automatically operating sald record
transfer means to remove selected records from
sald magazine onto said supporting and rotating
means and for effecting relative movement be-
tween the latter and said reproducing means to
reproduce selected sides of selected records,

31. In an automatic phonograph, record sup-
porting and rotating means, record engaging and
playing means associated with said record rotat-
ing means to play either side of a double faced
record on said rotating means, a magazine for
supporting a series of double faced disc records
in spaced relation to each other, record transfer
means cooperatively associated with sald maga-
zine and said record supporting and rotating
means, said magazine and transfer means being
mounted for movement relative to each other,
means for effecting said relative movement for
aligning said record transfer means and records
in said magazine, means for operating said trans-
fer means to transfer a record from said maga-
Zine to said rotating means, and means associ-
.ated with said magazine, record transfer means,
record supporting and rotating means, and play-
Ang means for selecting any record from said
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magazine and playing both sides of same while
the transfer means and magazine remain in the
same relative position, said last mentioned means
including & pair of selector members operable
from a normal position to a displaced position
and corresponding to each side of a selected rec-
ord, means controlled by both selector members
for terminating relative movement between said
magazine and transfer means with the latter In
alignment with the selected record, and for caus-
ing the transfer means, operating means, and
record engaging and playing means to effect
transfer of the selected record onto said record
rotating means and to play both sides of said
record in succession.

32. In an automatic phonograph, a stationary
magazine for supporting a plurality of double
faced disc records in adjacent spaced relation to
each other, a playing unit mounted for move-
ment relative to said magazine and including
means for rotatably supporting a record in a
record playing position, means associated with
sald unit for moving and stopping said unit in
cooperative relation with any desired record in
said magazine, means associated with said maga-
zine and playing unit for transferring the de-
sired record from said magazine to said rotatable
supporting means, reproducing means movable in
one direction into engagement with the playing
grooves on one face of the record being rotated
and in the opposite direction into engagement
with the grooves on the other face of the record,
and power actuated means for selectively moving
said reproducing means in sald opposite direc-
tions to engage the grooves on either face of the
record.

33. In an automatic phonograph, a stationary
magazine supporting a series of double faced disc
records in parallel vertical relation, carriage sup-
porting means extending along said magazine, a
carriage movably mounted on said supporting
means, means on said carriage for rotating a
record In a plane, means on said carriage for
transferring a record from said magazine to said
rotating means and back to said magazine, pick-
up means on said carriage bodily movable from
one side to the other side of said plane to play
either face of a record on said rotating means,
means for moving sald pickup means from one
side of said plane to ‘the other, power means
driving said carriage along said magazine, and
displaceable selector means corresponding to
each face of each record associated with said
carriage, magazine, and pickup moving means
for arresting sald carriage in record selective re-
lation with said magazine and for moving said
pickup means to engage either face of any record
selected.

34. In an automatic phonograph, an elongated
stationary magazine having means for support-
ing a plurality of double faced disc records in
vertical and face to face relation, horizontally
disposed carriage supporting means extending
along said magazine, a carriage mounted to travel
along said supporting means in opposite direc-
tions, a pair of operable members corresponding
to each magazine record position and to the
recordings on opposite sides of the record in said
position adapted selectively to be operated to
arrest said carriage in cooperative relation with -
corresponding records when said carriage is mov-
ing in one of said opposite directions, record
removing means carried by said carriage and
adapted to remove records from said magazine
onto sald carriage, and means assoclated with
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sald carriage for returning said operable mem-
bers to non-operated position.

35. In an automatic phonograph, & stationary

magazine for supporting s series of disc records
in face to face relation, a carriage movable along
sald magazine and equipped with rotatable sup-
porting means and carriage stopping means, a
series of displaceable selector bars, each of said
bars being located adjacent sald carriage at a
point in proximity to a corresponding record in
sald magazine, said bars being adapted when
displaced to engage sald carriage stopping means
to stop said carriage with said rotatable record
supporting means in alignment with the corre-
sponding selected record in said magazine.

36. In an automatic phonograph, a stationary
magazine for supporting a series of disc records
in vertical and face to face relation, a carriage
mounted for movement adjacent to and along
said magazine, said carriage being equipped with
rotatable record sipporting means adapted to
support a record in parallel relation to the ree-
ords in sald mnagazine, power means driving
said carriage along sald magazine, displaceable
selector means associated with said magazine and
carriage for arresting said carriage with said
record supporting means in substantial align-
ment with one of said records, and automadtic
means associated with said carriage and maga-
zine for rolling a record from said magazine into
operative relation with said record supporting
means and back to said magazine.

37. In an automatic phonograph, a movable
player unit including record rotating and sup-
porting means, record playing means, and record
transfer means, a stationary magazine adjacent
said unit for supporting a series of double faced
disc records in a vertical position in face to face
relation, sald magazine comprising essentially
two bar members upon which the peripheries of
the records rest with spacer members between
adjacent records, power means assoclated with
sald unit for causing said player unit to move
along said msagazine in g direction substantially
perpendicular to the planes of the records there-
in, and record selecting means associated with
sald unit for stopping said player unit in playing
alignment with any record in said magazine, sald
selecting means comprising & member carried by
sald player unit and two displaceable bar mem-
bers for each record movable into the path of sald
first mentioned member, and means controlled by
each bar member for effecting the playing of one
face of the corresponding double faced record.

38. In an automatic phonograph for playing
both sides of a plurality of records, means for
supporting a plurality of records, a pair of oper-
able selector members in vertical alignment for
each record, a carriage movable adjacent said
supporting means, an abutment thereon for en-
gaging said selector means when operated, sald
abutment being resilient so as to be displaced by
engagement with said selector means, a member
associated with sald carriage for selectively con-
trolling the playing of one side or the other side
of a record, means associated with the controlling
member for elevating same above the abutment
so as to rest thereon, whereby the controlling
member drops to a certain extent into engage-
ment with one or the other of sald selector means
when the abutment is displaced by engagement
with one or both of said selector means.

39. In an automatic phonograph, a stationary
magazine for supporting a plurality of records
in adjacent spaced relation to each other, a play-
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ing unit movably mounted adjacent said maga-
zine, means associated with said unit for moving
and stopping said unit in cooperative relation
with any desired record in sald magazine, said
player unit having movable means for engaging
and removing the desired record from said maga-
Zine, sald record removing means having a nor-
mal position clear of the records in sald maga-
zine, and individual means on said magazine
corresponding to each record position therein
and cooperating with said record removing means
for positioning said playing unit with said record
removing means in ciose alignment with a corre-
sponding record,

40. In an automatic phonograph, a magazine
comprising two spaced supporting members for
supporting a series of disc records in vertical
position by peripheral contact, a playing unit ad-
Jacent sald magazine including means for rotat-
ing and supporting a record in a vertical plane
playing posliton, record transfer means asso-
ciated with said unit and magazine and mounted
for movement in said plane to engage the pe-
ripheral edge of a record between sald mem-
bers, record engaging and playing means asso-
cianted with said unit, means associated with said
magazine and playing unit for causing relative
motion therebetween, record selecting means
associated with said last mentioned means for
arresting said motion with said transfer means in
alignment with a desired record in said magazine,
means for moving sald transfer means to en-
gage the exposed peripheral portion of a selected
record between said supporting members and roll
sald record on its periphery out of said maga-
zine, means associated with said transfer means
for stopping the record in substantial vertical
alignment with said playing position, and means
also associated with said transfer means for rais-
ing said record into said playing position.

41. In an automatic phonograph, a magazine
having members for supporting records of differ-
ent diameters in vertical positions by peripheral
contact with said members and with portions
of the peripheries of the records exposed, a play-
ing unit adjacent said magazine including means
for supporting and rotating a record in a ver-
tical plane playing position, record transfer
means associated with said magazine normally
out of contact with said records and mounted
for movement to engage the peripheries of said
records, record engaging and playing means as-
sociated with said nut, record selecting means
associated with said magazine and unit for ef-
fecting alignment between said record transfer
means and a record in said magazine, means for
moving said transfer means on its mounting to
engage the lower exposed peripheral portion of
either diameter record and to roll it on its pe-
riphery out of said magazine, means associated
with said transfer means to stop said record in
substantial vertical alignment with said playing
position, resilient means associated with said
transfer means for raising a transferred record
into said playing position, and means on said
rotating and supporting means for securing said
record in said playing position for rotation in
said plane.

42. In an automatic phonograph, a stationary
magazine for supporting a series of records ver-
tically in closely spaced face to face relation, two
spaced supporting members extending the length
of said magazine substantially perpendicular to
the plane of the records therein, spacing means
separating each record from the next in said
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magazine, & single arm mounted for movement
relative to the magazine for removing records
from the magazine for playing, selective means
associated with saild arm for effecting alignment
thereof with any desired record in said magazine,
means associated with said arm for causing same
to rise into contact with sald record between said
supporting members and adjacent one of said
members to force said record out of sald maga-
zine and around and over the other of sald sup-
porting members.

43. In an automatic phonograph, a magazine,
a player carriage mounted for movement along
the magazine, a record transfer arm movably
mounted on said carriage and movably mounted
for removing a record from sald magazine, a
record receiving arm on said carriage and co-
operatively assoclated with said transfer arm
for receiving sald record and returning same to
the magazine, a third arm in opposed relation to
said receiving arm, and means interconnecting
the third arm and the receiving arm whereby
the recelving arm may be elevated by elevating
the third arm.

44. In an automobile phonograph, means for
supporting and rotating double faced disc rec-
ords of different diameters in a playing posi-
tian, means associated with said supporting
means for supplying records thereto, record en-
gaging and playing means movably mounted ad-
Jjacent said supporting means for movement in
opposite directions to engage opposite faces of a
record in said playing position, means associated
with said last mentioned means for moving same
in opposite directions to engage either face of
said record for playing the same, means also
associated with last mentioned means for locat-
ing said engaging and playing means at the ini-
tial playing position on either face of a record of
large diameter, and means controlled by said
supplying means for locating said engaging and
playing means at the initial playing position of
a record of smaller diameter.

45, In an automatic phonograph, means for
supporting and rotating double faced disc rec-
ords of different diameters in a playing posi-
tion, means associated with said supporting
means for supplying records thereo, record en-
gaging and playing means movably mounted ad-
Jacent said supporting means for movement in
opposite directions to engage opposite faces of
a record in said playing position, means asso-
ciated with said last mentioned means for mov-
ing same in opposite directions to engage either
face of said record for playing the same, means
including means movably mounting said engag-
ing and playing means for movement about a
single axis parallel to the axis of record rota-
tion for normally locating said engaging and
playing means at the initial playing position
on either face of a record of one diameter, and
means controlled by the record and in response
to the size of the record supplied to the support-
ing and rotating means for moving said mount-
ing means about said single axis for locating
said engaging and playing means at the initial
playing position of a record of another diameter.

46. In an automatic phonograph, means for
supporting and rotating double faced disc rec-
ords in a plane, playing means associated with
sald supporting means for engaging and playing
both faces of said record, sald playing means
being mounted for swinging movement around a
single axis normal to said plane by the record
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center on one side of said plane and from the
opposite edge toward the center on the opposite
side of said plane, record changing mechanism
assoclated with sald supporting and rotating
means for supplying records thereto and remov-
ing them therefrom, and trip means movable
with sald playing means for starting the record
changing mechanism when sald playing means
is moved on its mounting when playing either
side of a record to a position adjacent the center
of & record rotating in said plane.

47. In an automatic phonograph, in combina-
tion, a revolving record support, & reversible elec-
trical motor operatively connected to sald record
support for selectively rotating said support in
either direction, associated Phonograph operat-
ing mechanism including rotatable means driven
from said motor, automatic coupling means be-
tween said motor and said associated rotatable
means for rotating last sald means in the same
direction while said motor i3 running in either
direction, and record changing mechanism actiu-
ated by sald rotatable means and cooperatively
associated with said support for supplying rec-
ords to said record support.

48, In an automatic phonograph, a revolving
record support, power means associated with said
support for driving same, means associated with
sald power means for reversing the direction of
rotation of said support, automatic coupling
means operatively comnected to sald revolving
record support, including a shaft, two gears loose-
ly mounted on sald shaft, and a coil spring
around said shaft associated with each gear,
whereby the rotation of the shaft in one direc-
tion locks one gear to the shaft and frees the
other gear and rotation of the shaft in the op-
posite direction frees the said one gear and locks
the said other gear to the shaft, a driving gear
meshing with and driven in the same direction
by both said gears, phonograph operating mech-
anism including associated rotatable means driven
in a single direction by said driving gear, and
means actuated by said rotatable means for sup-
plying records to be played to said record sup-
port.

49. In an automatic phonograph, a stationary
magazine for supporting a plurality of records in
vertical face to face relation, a carriage mounted
for horizontal translatory movement along said
magazine, a motor mounted on said carriage,
record supporting and rotating means, record
transfer means and record playing means all
mounted on said carriage, a horizontally disposed
shaft mounted on the carriage for rotating said
record supporting means, means including re-
duction gearing connecting said shaft to said
motor, a cam shaft on said carriage for actuat-
Ing the record transfer means and recording
rlaying means, means including reducing gears
for connecting said horizontally disposed shaft
to said cam shaft, and means including reduc-
Ing gears for driving said carriage relative to the
magazine from said horizontally disposed shaft.

50. In an automatic bhonograph, a magazine
unit for supporting a series of records, a record
playing unit adjacent thereto, and means for
moving said units relative to one another, said
means including a pair of spaced parallel mem-
bers having contact surfaces extending in the
direction of sald relative movement and being
fixedly mounted relative to one of said units, and
driving means mounted on the other unit, said
driving means including a driven shaft located
between sald parallel members, driven means
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mounted for planetary movement around said
drive shaft and adapted to contact the surfaces
of one or the other of said parallel members, the
opposed effective contact surfaces of said parallel
members having a length substantially equal to
that of the magazine and one contact surface
terminating at one limit of relative motion, and
the other at the opposite limit of relative motion,
whereby said driven means is rotatable from con-
tact with one of said surfaces into contact with
the other at opposite ends of the magazine to
reverse the direction of relative movement.

51, In an automatic phonograph, a horizontal
record supporting shaft having a bore at one end,
sald shaft being rotatable and also movable ax-
ially in opposite directions, means for rotating
sald shaft, a record support mounted on said
shaft for movement therewith adjacent sald end
and adapted to engage one side of a record In a
vertical position when sald shaft i1s moved in
one direction, a record centering pin mounted for
axial movement in said bore, a second record
support adapted to engage the opposite side of
a8 record whereby a record is clamped between
said supports upon axial movement of said shaft
in sald one direction and released upon move-
ment of the shaft in the opposite direction, means
for axially moving said centering pin from said
bore into a record opening when said shaft is
moved in said one direction, and means for re-
turning sald pin into said bore when said shaft
is moved in the opposite direction.

52. In a phonograph, rotatable means for ro-
tating a record in a plane for reproduction, a
player arm associated with sald first-mentioned
means and pivotally supported on an axis sub-
stantially parallel to said plane, counterbalance
means on sald player arm for counterbalancing
the latter about said axis, means associated with
said player arm and sald counterbalance means
for moving them from one side to the other side
of said plane, and resilient means biasing the
player arm towards the record in both positions
of the player arm.

53. In a phonograph, rotatable means for ro-
tating a record in a plane for reproduction, a
player arm assoclated with said first mentioned
means and pivotally mounted on an axis sub-
stantially parallel to said plane and on an axis
substantially perpendicular to sald plane, coun-
terbalance means operatively connected to said
player arm for counterbalancing the latter about
said first axis, counterbalance means operatively
connected to said player arm for counterbalanc-
ing the latter about sald second axis, means for
moving sald player arm and said first counter-
balance means from one side to the other of said
plane, and resilient means biasing the player
arm towards the record in both positions of the
player arm.,

54. In a phonograph, rotatable means for ro-
tating a record in a plane for reproduction, pick-
up means associated with said flrst means for
engaging and reproducing a record on both sides
when rotated in said plane, said pickup means
being pivotally mounted on two axes, one of
which is substantially parallel to and the other
substantially perpendicular to said plane, and
counterbalance means operatively connected to
sald pickup means for counterbalancing same
about both said axes, said counterbalance means
including a counterbalance having its center of
gravity disposed diametrically opposite the cen-
ter of gravity of the pickup means In a plane
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passing through the axis substantially perpen-
dicular to said plane.

55. In an automdtic phonograph, a stationary
magazine for supporting a serles of disc records,
& player unit comprising a rotatable record sup-
porting means, record transfer means, and record
reproducing means, sald player unit being
mounted for translatory movement adjacent said
magazine, power means associated with said unit
for causing the same to travel along said maga-
zine, and automeatic means associated with said
unit and power means and effective when the
player unit is at either end of sald magazine for
reversing the direction of travel of said unit.

56, In an automatic phonograph, means for
supporting double faced disc records in a plane
with both faces exposed, means including an elec-
tric motor for rotating said supporting means in
opposite directions, playing means associated
with said supporting means for engaging and
playing both faces of sald record, said playing
means being mounted for swinging movement
around g single axis normal to said plane by
the record grooves from one edge of sald record
toward the center on one side of sald plane and
from the opposite edge toward the center on the
opposite side of said plane, sald means being also
mounted for movement in one direction into en-
gagement with one side of a record and In the
opposite direction into engagement with the other
side of a record to play both sides of a record,

" record changing means associated with sald
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supporting and rotating means for supplying
records thereto and removing them therefrom,
means operatively connecting said record chang-
ing means to said motor for operation thereby,
means operated by the motor and assoclated with
said playing means to move the latter in either
of sald two directions to engage and play either
side of the record, and trip means movable with
said playing means for effecting operation of the
record changing mechanism by the motor and
for effecting movement of the playing means out
of engagement with the record by the motor
when said playing means reaches a position ad- .
jacent the ends of the playing grooves when
playing either side of a record.

57. In an automatic phonograph, means for
supporting double faced disc records in a plane
with both faces exposed, means including an elec-
tric motor for rotating said supporting means in
opposite directions, playing means assoclated
with sald supporting means for engaging and
playing both faces of said record, sald playing
means being mounted for swinging movement
around a single axis normal to said plane by the
record grooves on elther side of said plane, said
means belng also mounted for movement in one
direction into engagement with one side of a
record and in the opposite direction into engage-
met with the other side of a record to play both
sides of a record, automatic record changing
means associated with said supporting and rotat-
ing means for supplying records thereto and re-
moving them therefrom, means operatively con-
necting said record changing means to said motor
for operation thereby, means operated by the
motor and assoclated with said playing means to
move the latter in either of sald two directions:
to engage and play either side of the record, and -
common trip actuating means movable with said -
playing means around said single axis and asso-
ciated with sald motor and record changing
mechanism for first effecting movement of the
playing means out of engagement with the record
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by the motor, and for thereafter effecting opera-
tion of the record changing mechanism by the
motor when said playing means reaches a posi-
tion adjacent the ends of the playing grooves
when playing either side of a record.

58. In automatic phonograph, in combina-
tion, a magazine, means for rotatably supporting
8 record in playing position with the recording
grooves in each side exposed, means for rotating
said supporting means in either direction, re-
producing means adapted to cooperate with one
side of a record in said position (or with the other
side of sald record), automatic trip means
adapted to be actuated by said reproducing
means at the end of the playing of a recording
on either side of a record, and power means
adapted to be put into operation by the actua-
tion of said trip means for removing sald record
from said position to said magazine.

59. In an automatic phonograph, in combina-
tion, record supporting means adapted rotatably
to support records in a single playing plane with
the recording grooves on both sides exposed,
power actuated transfer mechanism for effecting
the transfer of records from said record support-
ing means, pickup means, a support for said
pickup means movable about an axis perpen-
dicular to sald playing plane whereby said pick-
up means follows the record grooves when moved

into contact therewith, means mounting said.

pickup means on said support for pivotal move-
ment toward and away from said record playing
plane in opposite directions on opposite sides of
said plane whereby said pickup means is movable
into contact with the record grooves on one side
or the other of said plane, power actuated means
for effecting pivotal movement of the pickup
means toward and away from said playing plane,
a trip actuating member mounted on and mov-
able with said pickup means support about said
perpendicular axis, trip means actuated by said
actuating member when the center of a record is

approached by the pickup means in contact with '

the record grooves, and power means controlled
by said trip means for effecting movement of
said power actuated means to move the pickup
means out of contact with the record grooves
when it approaches the center of a record and
for effecting operation of said transfer mecha-
nism.

60. In an automatic phonograph, a magazine
for supporting a series of double faced disc rec-
ords, means adjacent said magazine for rotat-
ably supporting a record to be played with the
record grooves on both sides exposed, means as-
sociated with said magazine and rotatable sup-
porting means for effecting the transfer of s
record from said magazine to said rotatable sup-
porting means, pickup means movably mounted
adjacent the rotatable record supporting means
for movement from one side of the record posi-
tion on said rotatable supporting means to the
other, and means associated with said pickup
means for moving it bodily from one side of the
said record position to the other and vice versa,
thereby to locate it in cooperative relation to
the record playing position to play either side of
the record.

61. In an automatic phonograph, a magazine
for supporting a series of double faced disc rec-
ords, means adjacent said magazine for rotat-
ably supporting a record to be played with the
record grooves on both sides exposed, means as-
sociated- with said magazine and said rotatable
supporting means for effecting the transfer of
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a record from said magazine to said rotatable
supporting means, pickup means movably

. mounted adjacent the rotatable record support-

ing means for movement from one side of the
record position on said rotatable supporting
means to the other through the space occupied
by a record when in said position, and means
associated with said pickup means and corre-

+ lated with said transfer means for moving said
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pickup means bodily from one side of the said
record position on said rotatable supporting
means to the other and vice versa prior to the
transfer of a record onto said rotatable support-
ing means, thereby to locate said pickup means
in cooperative relation to the record playing posi-
tion to play either side of the record.

62. In an automatic phonograph, a magazine
for supporting a series of double faced disc rec-
ords, means adjacent said magazine for rotat-
ably supporting a record to be played with the
record grooves on both sides exposed, means
associated with said magazine and said rotat-
able supporting means for effecting the transfer
of a record from said magazine to said rotatable
supporting means, pickup means movably
mounted adjacent the rotatable record support-
ing means for movement from one side of the
record position on said rotatable supporting
means to the other, and means associated with
sald pickup means and correlated in timed rela-
tion to sald transfer means for moving said
pickup means bodily from one side of the said
record position ta the other and vice versa
thereby to locate it in cooperative relation to the
record playing position and for bringing said
pickup means and record into contact to play
either side of the record.

63. In an automatic phonograph, & magazine
for supporting a series of double faced disc rec-

40 ords, means adjacent said magazine for rotatably
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supporting in a playing position a record to be
played with the record grooves on both sides ex-~
posed, means associated with said magsazine and
said rotatable supporting means for effecting the
transfer of a record from said magazine to said
rotatable supporting means, pickup means
mounted adjacent the rotatable record support-
ing means for movement about an axis substan-
tially in the plane of a record in said playing po-
sition, whereby it is movable from one side of
the playing position to the other, and means as-
sociated with said pickup means for moving said
pickup means bodily about said axis from one
side of the sald playing position to the other and
vice versa, thereby to locate it in cooperative re-
lation to the record playing position to play either
side of the record.

64. In an sutomatic phonograph, the combina-
tion including, a magazine for supporting a plu-
rality of double faced disc records, record sup-
porting and rotating means, record engaging and
playing means associated with said record ro-
tating means and movable in opposite directions
into playing engagement with opposite sides of
records on said record supporting and rotating
means, record transfer means cooperatively asso-
ciated with said magazine and said record sup-
porting and rotating means, said magizine means
and transfer means being mounted for movement
relative to each other, means for effecting rela-
tive movement between said magazine and trans-
fer means, and means including individually
actuable selector members, one of which corre-
sponds to each side of each record in said maga-
zine, for controlling the relative movement ef-
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fecting means, transfer means, and record en-
gaging and playing means to effect the selection
and playing of either or both sides of individual
records during the same direction of relative
motion in accordance with the selector members

actuated. .
65. In an automatic phonograph, the combi-

nation including, a magazine for supporting a

plurality of double faced disc records, record sup-
porting and rotating means, record transfer
means cooperatively associated with sald maga-
zine and said record supporting and rotating
mesns, sald magazine and transfer means being
mounted for movement relative to each other,
means for effecting relative movement bhetween
sald magazine and transfer means, and means in-
cluding Individually actuable selector members,
ohe of which corresponds to each side of each
record in said magazine, for controlling the rela-
tive movement effecting means and tiransfer
means to effect the selection and transfer of a
selected record during thé same direction of rel-
ative motion when either or both selector mem-
pers corresponding to the selected record are
actuated.

66. In an automatic phonograph, record sup-
porting and rotating means, movable reproducing
means for engaging and playing records on said
supporting and rotating means, a magazine for
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supporting a series of double faced disc records,
record transfer means cooperatively associated
with said magazine and said record supporting
and rotating means for transferring records
therebetween, sald magazine and transfer means
being mounted for movement relative to each
other, means for effecting said relative movement
for aligning said record transfer means and rec-
ords in said magazine, and means assoclated with
sald magazine, record transfer means, record
supporting and roiating means, and playing
means for selecting any record from said maga-
zine and playing both sides thereof while the
transfer means and magazine remain in the
same relative position, said last mentioned mearns
including a pair of selector members operable
from a normal position to.a di§placed position
and each corresponding to one side of a record,
means controlled by both selector members for
terminating relative movement between said
magazine and transfer means with the latter in
alignment with a selected record and for causing
the transfer means, and the reproducing means
to eflect the playing of both sides of the selected
record in said same relative position, and means
for returning sald selector members sequentially
to their normal positions.
EDWARD F. ANDREWS.
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It 1s hereby certified that error appears in the printed specification
of the above numbered patent requiring correction as follows: Page 8, sec-
ond column, line 54, after "pusher" insert --bar--; page 9, first column,
line 15, for "vewed" read --viewed--; page 11, first column, line 7, for
"view" read --viewed--; line 70, for "dog 330" read --dog 338--; and sec-
ond column, 1line L2, for "member" read --members--; page 12, second col-
umn, line 17, for "union" read --unit--; line 46, for "ad" read --and--;
page 20, second column, line 52, claim 41, for "nut" read --unit--; page
22, second column, line 60-61, claim 57, for "engagemet" resd --engage-
ment--; page 23, first column, line 9, claim 58, for "in each" read --on
each--; and that the said Letters Patent should be read with this correc-
tion thereln that the same may conform to the record of the case in the
Patent Office. )

Signed and sealed this 2ith day of April, A. D. 194s.

Leslie Frazer

Acting Commissioner of Patents,



