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. 1

‘This-invention relates to-new. and useful im-
provements. in. automatic - phonographs of the
type adapted to play both sides of one or a plu-
rality of records.

More particularly, the invention relates to
automatic phonographs of the stated type where-
in provision is. made for rotatably supporting a
stack of records above the usual turntable of a
phonograph .in position :for playing the under-
side of the lowermost record of the stack, after
which the record is ejected from the-stack and
deposited by gravity upon the turntable in posi-
tion for playing the upper side of the.record.

.‘One-object: of the present invention is to pro-

vide novel-mechanism for supporting and at the
same time rotationally driving a stack of one or
more- records: above the. usual turntable so that
it is possible to. play the underside of the lower-
most. record of the stack:
..~Another object.of the invention is to provide a
novel support and drive mechanism for an ele-
vated stack of records as described which is op-
erable in conjunction with other mechanisms. of
a phonograph to- effect the; playinig of first one
side -and then the other side of.a succession of
records deposited from said stack onto. the usual
turntable or which may be-rendered inoperative
to effect the playing of one side only of such a
succession of records. ;

+A further-object of the present invention is to
prov1de a- novel mechamsm of the character set
forth which.is.operable to. support.and rotation-
ally drive an elevated stack of records only when
the underside . of the lowermost record of the
stack is being played, the said records at all other
times resting in a non-rotating condition upon
a su1tab1e support provided therefor.

‘A further object of the invention is to pro-
vide novel drive and support means for an ele-
vated stack of records which is operable to stop
rotation of the supported records just prior.to
returning the same to-rest position upon said
support.

.Another object of the invention is to provide
novel record. supporting and driving means of
the type described which may be employed in
conJunctlon with conventional record change
mechanisms such as, for example, the edge push-
off type, hole pull-off type with rotating eccentric
stem segment, separating finger type that works
uport -the edge. of the records, ete.

Still another object of the invention is to pro-
vide novel support and drive means- having. the
features and characterlstrcs set forth which is of
relatively simplified and inexpensive construc-
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tion and which is highly efﬁc1ent and effectwe m‘
operation and use,

These and other objects of the invention - and
the various features and details of the construc-
tion and operation thereof are hereinafter fully
set forth and. described with reference to the ac-
companying drawings; in which:

Pig. 1is a top plan view of an automa,tic,phono-
granh emnbodying the present invention, = 7 =

~ Fig. 2 is a side elevational view thereof.

"Fig. '3 is a view in plan of the phonograph_
shown in Fig. 1 with the top panel and turntable
removed to illustrate cértain details of the mech-,
anism; and

Fig. 4 is an enlarged fragmentary sectlonal

view taken on line 4—4, Fig. 3.
" Referring now to the drawmgs and more par-
ticularly to Figs. 1 and 2 thereof, reference nu-
meral | designates the horizontal supporting
panel or platform of the phonograph which has
mounted thereabove the usual record turntable 2,
tone arm 3 and suitable record discharge means
4,

The turnta;ble 2 may be rotationally driven in
clockwise direction with respect to Fig. 1 of the
drawings, for example, by means of a motor-5
driving a wheel 6 having a friction surface posi-~
tioned in engagement with the inner surface.of
the ‘depending peripheral skirt of the- turntable
as shown. - Vertical movement and positioning.of
the tone arm 3 for selective engagement with
records supported above and below said arm, as

“well as horizontal swinging movement or traverse

of said arm to and from positions between the
records, may.be effected and. controlled, for ex-
ample, in the manner and by the mechanisms
shown and described in detail in my co-pending
application Serial No. 702,331, filed October 9
1946, <.
Extending vertlcally upward through the usual
central opening in the turntable 2 is a spindle
support: structure 8 which, in the illustrated em-
bodiment of ‘the invention, preferably. is . sta-
tionary and does not rotate with the turntable 2.
With reference particularly to Fig. 2 of the draw=
ings, it is to be noted that the spindle.8 has.its
lower portion 9 arranged coaxially of the turn-
table 2 and has an upper portion 10 thereof dis-
posed. slightly offset laterally from the axis so
that the upper end of the lower spindle portion
9 provides a supporting. surface or shoulder ‘Il
which is adapted to support a stack of records ex-
cept during playing of the underside of the lower-
most record of the stack as. heremafter de-
scribed : L
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In addition to being laterally offset the upper
portion 10 of the spindle 8 is spaced vertically
from or above the support surface or shoulder
it a distance slightly in excess of the thickness
of a record disc so that the lowermost record
disc of the stack supported on said shoulder
i! may be actuated by the change means 4 to
position the center opening of such record in
alignment with the spindle lower portion 8 so
that the record will travel down the spindle
under the influence of gravity and be deposited
in playing position upon the turntable 2. Any
suitable discharge means 4 may be employed for
actuating the lowermost record resting on the
support or shoulder || to bring its central open-
ing into alignment with the spindle portion 9
for deposit onto the turntable 2 as described
and, in the illustrated embodiment of the in-
vention, the record discharge mechanism 4 em-
ployed is of the conventional edge push-off
type which may be actuated in controlled rela-~
tion with respect to the othér mechanisms of
the phonograph in the usual manner.

As previously stated, the present invention
contemplates the provision of novel mechanism
for supporting and rotationally driving an ele-
vated stack of records A so that the underside
of thé lowermost record thereof will be played
when engaged by the stylus of the tone arm 3
and, in the embodiment of the invention illus-
trated in the drawings, this is accomplished by
providing at intervals about the turntable 2 a
plurality of drive assemblies generally designated
12 which are operable in controlled relation to
the movements of the tone arm 3 and other
mechanisms of the phonograph, as hereinafter
described. These drive assemblies 12 each com-
prise an upright support or standard {3 which
is secured to the phonograph top panel { and
journalled in each such support or standard I3
by means of a sleeve or bushing I4 is a shaft
15. To the upper end of the sleeve or bushing
{4 there is secured the hub portion (6 of a
spider 17 having aligned spaced apart journal
portions 18, I8 which rotationally support a
horizontal shaft 19.

Secured on the horizontal shaft (9 inter-
miediate the spider journal portions is a bevel
gear 20 which is meshed with another bevel
gear 21 that is secured upon the upper end of
the aforesaid shaft i5. The shaft 5 extends
entirely through the support (3 and sleeve 14
and has its lower end journalled in the hub
poition 22 of a housing 23 whieh is secured
at the underside of the phonograph panel or
top platform (. Secured to the hub portion
16 of the spider IT and enclosing the journals
18 thereof as well as the aforesaid bevel gears
20 and 2 and the major portion of the shaft
19, is a housing 24 which may be streamlined
in the modern decor, for example, as illustrated.

One end of the horizontal shaft {9 projects
outwardly through an opening 28 in one end of
the housing 24 and has secured adjacent its
outer end a frictional drive roller 26. These
rollers 26 of the several drive assemblies are
arranged to engage the underside of the lower-
most record of the stack of record discs A rest-
ing upon the support or shoulder portion I1{
of the spindle 8 and to raise or lift the stack
from the shoulder #! and support the same
above and frée of said shoulder {1 while simul-
taneously rotationally driving the said stack to
permit the underside of the lowermost record

[}
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4

thereof to be played when engaged by the stylus
of the tone arm 3.

The shaft (5 of each drive assembly is ro-
tationally driven to in turn drive the horizontal
shaft 19 through the bevel gears 20 and 2! by
means of pulley 27 which is journalled upon the
sleeve or bushing 4. Driving connection from
the pulley 21 on the sleeve or bushing 14 to the
shaft 15 is provided by a friction surface 28
on a flexible annular disc 29 that is secured to
the shaft 15 at the underside of the aforesaid
drive pulley 21. The pulley 21 of each drive
assembly is driven continuously by means of a
rubber belt 20 from a main pulley 3f which in
turn is driven by a gear 32 that is meshed with
a larger gear 33 secured at the underside of
the phonograph turntable 2 and hence rotfates
therewith.

The drive assemblies, including drive rollers
26, housing 24 and sleeve (4, are construected
and arranged for limited pivotal movement be-
tween the solid line positions shown in Figs. 1,
2 gnd 3 of the drawings in which the drive
rollers 26 are in supporting and driving engage-
ment with the underside of the lowermost record
of the elevated stack, and the dotied liné po-
sitiong thereof shown in Fig. 3 of the drawings
wherein the drive rollers 28 are removed from
engagement beneath the elevated  stack of
records and are positioned outward and clear
of the peripheral edges of the elevated stack of
records.

Limited pivotal movement of the drive as-
semblies between the two positions just described
is effected by means of a single cable 34 which
embraces a shive 38 suitably keyed to the sleeve
{4 and having a hub portion 36 journalled by
means of kall bearings 37 in a recess provided
in the lower end of the supports or standard
13. The lower face of the shives 35 is recessed
and undercut as- indicated to receive a clip 35a
that retains the pulleys 27 in the desired axial
position. Preferably, a plurality of turns of the
cable 34 embraces the shive 35 of each of the
several drive assemblies. The base portions of
the standards i3 each have formed therein an
inclined helical or spiral slot 38 which receives
a laterally extending pin 39 that is fixedly carried
by the sleeve or bushing (4 and extends through
an elongated opening 36 in the hub of the shive.

The construction and arrangement of the pins
39 and inclined helical slots 38 are such that,
as the drive assemblies are actuated in the
counterclockwise direction with respect to Fig.
3 by the shives 35 and cable 82 to thereby move
the friction drive rollers 28 from the dotied
line positions to the solid line positions shown,
the said pin and slot arrangements operate to
raise the bushings i4, housings 24 and drive
rollers 26 thereby causing the latter to engage
the underside of the lowermost record of the
elevated stack A and lift the same clear from
its rest position upon the spindle surface or
shoulder fi. At the same time this upward
movement causes the friction surface 28 on disc
29 to be moved into engagement with the under-
side of the pulley 27 to establish the driving
connection to the rollers 26 which operate to
rotationally rotate the stack of records so as
to play the underside of the lowermost record
of the stack when engaged by the stylus of the
tone arm 3.

Upon completion of playing of the underside
of the lowermost record of the upper stack A,
actuation of the shives 35 in the clockwise di<
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réction ‘' réspéct to Fig. 3.of the drawings op-.

erates: ‘to-move the- drive: assemblies from:the

solid ‘line ‘positions to the dotted line positions.

shown, and' during- this movement the pin and
inclined  slot'-arrangements operate in the re-
verse- manner to lower the drive assemblies: so
that the drive rollers 26 are gradually dropped
downwardly to deposit the upper stack of records

again upon the supporting surface or shoulder:

i1 of the spindle 8 for subsequent ejection and
transfer of the lowermost record -onto the turn-

table 2 by means of the transfer ‘mechanism 4.

At the same: time driving connection from
pulley 27 to the disc 28 and shaft 15 is broken
by the downward movement of the latter so that

the drive ‘to the rollers: 26 is interrupted and,

in addition to utilizing this downward movement
of shaft {5 to break the drive to the rollers 26,

advantage also may be taken of such downward:

movement to provide a positive braking action
to stop-‘rotation of the- drive rollers: 28. This

may be accomplished, for example, by providing
a friction member 28¢ on the underside of the.

disc- 29 which is brought into braking contact
with the underlying surface 40 of the hub por-
tion 22 -of the housing 23. This arrangement
serves” to stop rotation of the upper stack of
record discs before they are .returned to their
rest position on- the spindle surface or shoulder

{1 and thus prevents undue wear of the records. .

Actuation of cable 34 to effect rotation of the
shives 35 and consequent shifting of the posi-
tions -of the drive assemblies is-accomplished,
for example, by means of a lever 42 which is
mounted for horizontal pivotal movement about

o pivot point 43 at one end thereof and which
has'its other or free end fixedly secured or con-.

nected- to the cable 34. A spring or other re-
silient ‘means 44 is interconnected between the
cable 34 and lever 42 and provides sufficient give
or relief in the cable system’ to prevent damage
to the mechanisms and records in the event, for
example, the- drive assemblies: are restrained

against- rotation upon pos1t1ve actuatlon of ‘the

lever 42.
Carriéd by the lever 42 is a’'roller or follower

45 which normally is - held in contact with. the
periphery ‘of a cam 46 by means-of & spring or

the like ‘47. ‘In the- present instance the cam
46 is rotationally driven by-a bevel gear 48 from

another bevel gear 49 secured upon a shaft:.50.
which, for purposes of illustrating and deéserib-

ing the operation of the present invention, may
be eonsidered to be the shaft identified by refer-
ence numeral 25 in my co-pending application
Serial ‘No. 702,331 aforesaid. - Thus the-shaft

50 is adapted to rofate through a-single com-

plete revolution and ther‘come to rest each time

that it is ‘actuated, and two such complete revo~

lutions’ of the shaft B0 are required for' edch
complete record playing and changing . cycle of
the ‘phonograph. - Consequently the drive ratio
from-the ‘shaft' 50 through the bevel gears 48
and 49 to-the cam 46°is such that the latter
rotates through one-half a revolution only, or
180°, for -each complete single revolutlon of the
shaft-50.

Bearing ‘the foregoing in ‘mind, in- operatmn
of the mechanism- and- with the cam 4§ in the
relative or zero position shown in Fig. 3 of the
drawings, the shaft 50 and consequently said
cam 46 are at rest and the stylus of the tone
arm-3'is playing the underside of the lowermost
record of "the upper stack A thereof -which is
supported and rotationally driven by the rollers
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26 of the driveé assemblies which- are-in-the:
solid - line . positions shown.. Upon completing:-
play of the underside of the lowermost record
of the upper stack the shaft 50 is rotated through

. & 'single complete revolution thereby rotating.:

the cam 46.through one-half .a revolution, or
180°, at which point it again comes to rest. -Dur-
ing this half revolution of the cam 46 the tone.
arm 3 is disengaged from the underside of the.
lowermost record of the upper stack and caused
to move laterally outwardly from. between .the
upper stack of records and the turntable 2. At
the same time the cam 46 actuates the roller-
45 and lever 42 into the dotted line' position.
thereof shown in Fig. 3 of the drawings thereby.
actuating the drive assemblies 12 from: the solid
line positions to the dotted line positions thereof .
in whieh they are clear of the upper stack of-
records. that has been returned to its rest posi-
tion upon the spindle shoulder (1. L

When the drive assemblies {2 have been moved:
to the dotted line positions as described, the
record change mechanism 4 engages the lower--
most record of the stack A to align the central,
opening therein with the lower portion 9 of the
spindle so that that record is deposited by gravity.
onto: the turntable 2. The tone arm 3 then:is.
moved to engage its stylus with the upper side.

- of the record just deposited on the turntable 2..
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While the upper side of the record deposited on.
the turntable 2 is playing the cam 46 and shait.
5@ remain stationary with the cam 46 in the 180°
position to which actuated -as: prevmusly de~-
scribed. :

At the completion of play of the upper s1de
of the record on the turntable:2 the shaft 50-
again is actuated through a single complete -
revolution to in turn rotate the cam 46 through
another half revolution thereof from 180° to 360°,.
or, in other words, return it to the zero position
at:which point the cam again comes to rest. .. As
the cam 4§ traverses its second half revolution
from the 180° position to the 360° or 0°. posn:}.on-j
the tone arm 3§ is moved laterally outboard andf,
clear of the turntable and upper stack of records.
in- the usual manner; and the contour .of the:
cam 46 is such to cause the spring 47 to return:
the lever 42 to the solid line position as shown.
in Fig. 3 of the drawings with the result that,

-the drive assemblies are actuated inwardly. from.

the dotted:line position to the sohd line. pos1t1ons"
thereof. -

As the drive assembhes I2 move mwardly to.
their solid line positions shown, the pin and slot
connections 39 and 38 operate to. elevate .the,
drive. rollers' 26 to engage and lift the upper
stack of records A from their rest position upon,
the spindle shoulder portion il so that the up-:
per stack ‘of records is supported free of the.
spindle by the. drive rollers which operate -si-.
multaneously to rotationally. drive the upper.
stack of records in the appropriate direction.
As the drive rollers 26 move into supporting and
driving ‘engdagement with the upper stack of rec-.
ords the tone arm. 3 is -moved inwardly into:
playing engagement- with the underside of -the:
lowermost record of said upper stack and upon
completion of play of the underside of this lower-.
most “record - the deseribed operatmg -.cycle of

) the mechanism is repeated.

The above operations occur success1ve1y and
in repeat cycles. when the device.is set for fully:
automatic operation. However, when automatic:
. operation. in this manner is not . desired, meaxns:
are provided to.render the cam 46 1neffect1ve and;
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t6 retain the drive assemblies in the outer or
dotted line positions shown in Fig. 3. Thus, a
pivoted lateh 54 is provided and arranged to
engage an extension or arm 52 of the lever 42.
An. appropriately marked manual control but-
ton 53 is provided and connected therewith is
a control finger. 54 which carries a pin 55 that
js:arranged to engage with a detent or recess
56 in the latch. .

The -manually operative button 53 is operable
either to maintain the latch 51 in a position
disengaged from the lever extension 52 as shown
in - solid lihes or in restraining engagement
therewith as iltustrated in dotted lines. In this
latter. position, the lever 42 is held in the dotted
line position thereof (Fig. 3) so that the cam
46- is rendeéred ineffective with the drive assem-
blies. 12 remaining in the dofted line positions
illustrated, and . the phonograph. thereupon will
operate to play only the upper sides of successive
records deposited upon the turntable 2.

~In the embodiment of the invention illustrated
in the- drawings the record change means 4 is
of a convenbtional type comprising the usual
hold-down finger 4a which is adapted to engage
downwardly upon the top of the uppermost rec-
ord of the upper stack A to restrain the same
during- ejection or discharge of the lowermost
record thereof. However, continuous engage-
ment of the hold-down finger #4¢ upon the rec-
ord stack A would interfere with proper opera-
tion of the drive assemblies (2 to elevate and
rotationally drive the upper record stack A in
the manner described and, accordingly, means
are provided for disengaging the hold-down
finger-4¢ from the record stack A at least dur-
ing the time that the drive wheels 26 are in
engagement with the underside of the lowermost
record of the stack A.

Thus, as shown in- the:drawings, there i§ re-
ciproecably mounted beneath the hold-down
finger 4¢ a push rod or the like 51 which has
its upper end engaging beneath the said finger
4a and its lower end disposed in contact with
the periphery of a disc cam 58 fixed on a shaft
59 that is rotationally driven in synchronism
with the main drive control cam 46 by a gear
60 from the gear 48; the configuration and ro-
tation of the said cam 58 being such that the
push rod 51 is elevated to disengage the finger
4a from the record stack A during engagement
of the lowermost record thereof by the drive
wheels 26.

- Prom the foregoing description it will be ap-
parent  that the present invention provides a
novel mechanism- for. supporting and rotation-
ally driving an elevated stack of records in a
manner that makes it possible to play the un-
derside of the lower-most record of the elevated
stack. The invention also provides a mecha-
nism as described which is operable in conjunc-
tion with other phonograph mechanisms to ef-
fect the playing of first one side and then the

other side of a succession of records deposited

from said stack onto the turntable, or which
may be rendered inoperative to thereby effect
the playing of one side only of such a succession
of records.

Furthermore, the mechanism of the present
invention has the advantage of being operable
to support and drive the elevated stack of rec-
ords only during the time that the underside
of the lowermost’ record of the stack is being
played, the records at all other times resting in
o non-rotating condition upon a suitable sup-
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port provided therefor. In addition, the novel
drive means of the invention is operable to stop
rotation of the upper stack of records prior to
returning them to rest position upon the sup-
port, and has the advantage of being capable
of use with conventional record change mech-
anisms of the several usual types.

While a particular embodiment of the present
invention has been illustrated and described
herein, it is not intended to limit the invention
to such disclosure, and changes and modifica-
tions in and to the disclosed mechanism may be
made within the scope of the claims.

I claim:

1: In a phonograph of the type for successively
playing records supported in a vertically spaced
relation, a record turntable adapted to be ro-
tationally driven in one direction, support means
to support an upper stack of one or more rec-
ords  in spaced relation above the turntable,
drive means including a plurality of rollers ar-
ranged circumferentially of the fturntable and
shiftable between inoperative positions laterally
clear of the records on said support and oper-
ative positions. underlying the upper stack of
records, means for moving said rollers vertically
upward to-engage and lift the stack of records
from said support, means to drive said rollers
to rotate said upper stack of records, and means
to shift said drive rollers between said inopera-
tive and operative positions in predetermined
timed relation synchronized with the playing of
records supported respectively above and on said
turntable.

2. In a phonograph of the type for successively
playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in.one direction, support means
to support an upper stack of one or more records
in spaced relation above the turntable, a plu-
rality of rollers arranged circumferentially of the
turntable and shiftable between inoperative po-
sitions laterally clear of the records on said sup-
port and operative positions underlying the up-
per stack of records, means for moving said roll-
ers vertically upward to engage and lift the stack
of records from said support; means to drive said
rollers when in engagement with the stack to
thereby rotate said upper stack of records, means
actuable -to shift said drive rollers between said
inoperative and operative positions, and mecha-
nism to actuate said last-mentioned means in
predetermined timed relation synchronized with
the playing of records supported respectively
above and on-said turntable.

3. In a phonograph of the type for successively
playing records supported in a vertically spaced

relation, a record turntable adapted to be rota-

tionally driven in one direction, support means
to support an upper stack of one or more records
in spaced relation above the turntable, 5 plurality
of rollers arranged circumferentially of the turn-
table and shiftable between inoperative positions
laterally clear of the records on said support and
operative positions underlying the upper stack of
records, means for moving said rollers vertically
upward to engage and lift said upper stack,
means to drive said rollers when in said operative
positions to rotate said upper stack of records,
means actuable to shift said drive rollers be-
tween said inoperative and operative positions,
mechanism to actuate said last-mentioned means
in predetermined timed relation synchronized
with the playing of records supported respectively
above and on said turntable, and meang operable
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when said rollers are in said inoperative position
to effect transfer of the lowermost record of the
upper stack into playing position on the turn-
table.

4, In a phonograph of the type for successively
playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in one direction, support means
to support an upper stack of one or more records
in spaced relation above the turntable, a plurality
of rollers arranged circumferentially of the turn-
table and shiftable between inoperative positions
laterally clear of the records on said support and
operative positions underlying the upper stack of
records, means for moving said rollers vertically
upward to engage and lift said upper stack, a
‘source of rotary power for driving sald rollers,
“clutech ‘means associated with said drive means
operable in the operative position of said rollers
to establish driving connection between the same
‘and said power source to rotate said upper stack
of ‘records, and means to shift said drive rollers
‘between said inoperative and operative positions

“in predetermined timed -relation synchronized
with the playing of records supported respectively
‘above and-on said turntable. =

"5, In a phonograph of the type for successively
“playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
“tionally driven in one direction, support means

5
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“to support an upper stack of one or more récords -

“in spaced relation ahove the turntable, a plurality
-of rollers arranged circumferentially of the turn-
table and shiftable between inoperative positions
laterally clear of the records on 'sald support
and - operative positions underlying the upper
stack of records, means for moving said rollers
“upwardly to engage and lift said upper stack, a
source of rotary power for driving said rollers,
~cluteh means associated with said drive means

35

40

operable in the operative position of said rollers -

o establish driving cohnection between the same
“and said power source to rotate said upper stack
‘of records, means to shift said drive rollers be-
tween said inoperative and operative positions in
‘predetermined timed relation synchronized with
~the “playing ‘of records supported respectively
‘above and on said turntable, and means oper-
able when said rollers are in said inoperative po~
sition to effect transfer of the lowermost record

“of the upper stack}into playing position on the.

turntable. . : : .
“* g Th a phonograph of the type for successively
'ﬁlaying_ records supported ina vertically spaced
relation, a Tecord turntable adapted to be rofa-
‘fionally driven in one direction, C

‘port an upper stack of one or more records in
‘spaced relation above the turntable, a plurality of
drive assemblies arranged circumferentially of

the turntable and mounted for pivotal movement

45
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means. to sup-...

60

betweenr ‘an inoperative position' laterally clear

‘of the records on said support and an operative
position underlying said records, rotary elements
- carried by said drive assemblies, means for mov-
“ing the rotary elements vertically upward to en-

65

gage the utiderside of the lowermost record on

fhe support and’ lift the records clear of said
: ‘téﬁgpzlll'gpand imeans controlled by the vertical
‘moving means for driving said rotary elements
%o rotate said upper stack of records to play the
underside of the lowermost record thereof. :
“'7."in a phonograph of the type for sucecessively
playing records supported in & vertically spaced
relation, a record turntable adapted to be rota-
‘tionally' driven in one’ direction,

means to sup-

70

75
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port an upper stack of-one or more records in
spaced relation above the turntable, a plurality
of drive assemblies arranged circumferentially of
the turntable and movable between an inopera-
tive position laterally clear of the records on said
‘support and an operative position underlying said
records, rotary elements carried by said drive
assemblies arranged in the operative position of
the latter to engage the underside of the lower-
most record on the support and lift the records
clear of said support, and means to elevate said
rotary elements into lifting engagement with:the
records during traverse of the drive assemblies
from inoperative to operative positions.

8. In a phonograph of the type for successively
playing records supported in a vertically spaced
relation, a record turntable adapted to be ro-
tationally driven in one direction, means to sup-
port an upper stack of one or more records in
spaced relation above the turntable, a plurality
of drive assemblies arranged circumferentially of
the turntable and movable between an inoperative
position laterally clear of the records on said
support and an operative position underlying said
records, rollers carried by said drive assemblies
arranged in the operative position of the latter
to engage the underside of the lowermost record

‘on the support and lift the records clear of said

support, means to elevate-said rollers into lifting
engagement with the records during traverse of
the drive assemblies from inoperative to-operative
pesitions, and means to drive -said rollers to ro-
tationally drive said upper stack of -records to
play ' the underside of the  lowermost record
thereof. s e

9. In a phonograph of the type for successively
playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in one direction, means to support
an upper stack of one or more records in spaced
relation above the turntable, a plurality.of ‘drive
assemblies arranged  circumferentially “of the
turntable and movable between an inoperative
position laterally clear of the records on said
support and an operative position underlying said
records, rollers carried by said drive assemblies,
means actuable to move said drive assemblies be-
tween said inoperative and operative positions,
means controlled by said drive assembly moving
means for raising the rollers into engagement
with the lowermost record in said upper -stack
to lift said stack from the supporting means, and
mechanism to actuate said drive assembly moving
means in predetermined timed relation synchro-
nized with the playing of records. coo

10. In a phonograph of the type for successively
playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in one diréction, means to support
an upper stack of one or more records in spaced
relation above the turntable, a plurality of drive
assemblies arranged circumferentially of the
turntable and movable between an inoperative
position laterally clear of the records on said sup-
port and an operative position underlying said
records, rollers carried by said. drive assemblies
arranged in. the operative position of the latter
to engage the underside of the lowermost record
on the support and lift the records clear of said
support, means actuable to shift said drive assem-
blies between said inoperative and operative posi-
tions, and means controlled by said drive assem-
ply shifting means to elevate said rollers into lift-
ing engagement with the records during traverse




‘of the drive assemblies from inoperative to opera-
‘tive positions.

11, In g phonograph of th2 type for successively
‘playing records supported in a vertically spaced
‘relation, a record turntable adapted to be rota-
tionally driven in one direction, means to support
‘an upper stack of one or more records in spaced
-relation above the turntable, a plurality of drive
‘assemblies  arranged circumferentially of the
turntable and movable between an inoperative
position laterally clear of the records on said
support and an operative position underlying said
records, rollers carried by said drive assemblies
“arranged in the operative position of the latter
to engage the underside of the lowermost record
‘on the support and lift the records clear of said
- support, means actuable to shift said drive assem-
-blies hetween said inoperative and operative vosi-
tions, means controlled by said drive shifting
means for elevating said rollers into lifting en-
gagement with the records during traverse of the
drive assemblies from inoperative to operative
positions, and means to drive said rollers to rota-
tionally drive said upper stack of records to play
" the underside of the lowermost record thereof.

12. In a phonograph of the type for successively
playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in one direction, means to support
an upper stack of one or more records in spaced
rélation above the turntable comprising g spindle
mounted coaxially of the turntable and having an
- offset to receive the records thereon, a plurality
of drive assemblies arranged circumferentially of
" the turntable and mounted for movement hetween
an inoperative position laterally clear of the
records on said support and an operative position
“underlying said records, rotary elements carried
by drive assemblies arranged in the operative
position of the latter to engage the underside of
the lowermost record on the support and lift the
records clear of said support, means actuable to
shift said drive assemblies between said inopera-
tive and operative positions, means to elevate said
rotary elements into lifting engagement with the
records during movement of the drive assembliss
from inoperative to operative positions and to
lower said records onto the support during move-
ment of said assemblies from operative to inoper~
ative positions, and means to drive said rotary
elements when in their operative positions to ro-
tationally drive said upper stack of records to
play the underside of the lowermost record
thereof.

13. Ina phonograph of the type for sucecessively
playing records supported in a vertically spaced
relation, a record turntable adapted fto be rota~
tionally driven in one direction, means to suppor’
an upper stack of cne or more records in spaced
relation above the turntable comprising a spindle
mounted coaxially of the turntable and having a
shoulder portion to receive the records thereon,

"o plurality of drive assemblies arranged circum-
ferentially of the turntable and mounted for
movement between gn inoperative position later-

" ally clear of the records on said support and an
operative position underlying said records, rotary
-elements carried by said drive assemblies ar-
ranged in the operative position of the latter to
ehgage the underside of the Iowermost record on
the support and lift the records clear of said sup-
port, means to shift said drive assemblies hetween
said inoperative and operative positions, and
means controlled by said drive shifting means for
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elevatmg said rotary elements 1nto hftlng en-
gagement with the records during movement of
the drive assemblies from inoperative to opera-
tive positions and to lower said records onto the
support during movement of said assemblies from
operative to inoperative positions.

14. In a phonograph of the type for successive-
1y playing records supported in vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in one direction, means to support
an upper stack of one or more records in spaced
relation above the turntable comprising a spindle
mounted coaxially of the turntable and having a
shoulder portion to receive the records thereon,
a plurality of drive assemblies arranged circum-
ferentially of the turntable and mounted for
movement between an inoperative position lat-
erally clear of the records on said support and an
operative position underlying said records, ro-
tary elements carried by said drive assemblies,
means for vertically raising said rotary elements
to engage the underside of the lowermost record
on the support and lift the upper stack of records
clear of said support, and means: controlled by
said vertical raising means to drive said rotary
elements when in said operative positions to ro-
tate said upper stack of records to play the under-
side of the lowermost record thereof.

15. In a phonograph of the type for suceessive-
1y playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in one direction, means to support
an upper stack of one or more records in spaced
relation above the turntable comprising a spindle
mounted coaxially of the turntable and having a
shoulder portion to receive the records thereon,
a plurality of drive assemblies arranged circum-
ferentially of the turntable and mounted for
movement between an inoperative position lat-
erally clear of the records on said support and an
operative position underlying said records, rotary
elements carried by said drive assemblies ar-
ranged in the operative position of the latter to
engage the underside of the lowermost record on
the support and lift the records clear of said sup-
port, means to shift said drive assemblies be-
tween said inoperative and operative positions,
and means operable to drive said rotary elements
when in said operative positions to rotationally
drive said upper stack of records to play the
underside of the lowermost record thereof.

16. In a phonograph of the type for successive-
ly playing records supported in a vertically
spaced relation, a record turntable adapted to be
rotationally driven in one direction, means to sup-
port an upper stack of one or more records in
spaced relation above the turntable comprising a
spindle mounted coaxially of the turntable and
having a shoulder portion to receive the records
thereon, a plurality of drive assemblies arranged
circumferentially of the turntable and mounted
for movement between an inoperative position
laterally clear of the records on said support and
an operative position underlying said records, ro-
tary elements carried by said drive assemblies
arranged in the operative position of the latter
to engage the underside of the lowermost record
on the support and lift the records clear of said
support, means actuable to shift said drive as-
semblies between said inoperative and operative
positions, mechanism to actuate said last-men-
tioned means in predetermined timed relation
synchronized with the playing of records sup-
ported respectively above and on said turntable,
and means controlled by said drive shifting
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mezns to elevate said rotary elements into lifting
engagement with the records during movement of
‘the drive assemblies from inoperative to opera-
tive positions and to lower said records onto the
support during movement of said assemblies
from operative to inoperative positions.

17, In 3 phonograph of the type for successive-
1y playing records supported in a vertically
spaced relation, a record turntable adapted to.be
rotationally driven in one direction, means to sup-
port an upper stack oi one or more records in
spaced relation above the turntable comprising a
spindle mounted coaxially of the turntable and
having a shoulder portion o receive the records
thereon, a plurality of drive assemblies -arranged
circumferentially of the turntable and mounted
for movement between an inoperative position
laterally clear of the records on said support and
an operative position underlying said records,
rotary elements carried by said drive assemblies
arranged-in the operative position of the latter
to.engage the underside of the lowermost record
on the support and lift the records clear of said
support, means actuable to shift said drive as-
semblies between said inoperative and operative
positions, mechanism to .actuate said last-men-
tioned means in predetermined timed relation
synchronized with the playing of records sup-
‘ported respectively above and on said turntable,
and “means -controlled by ‘said: drive -shifting

means-to drive said rotary élements to rotational-
1y ‘drive said upper stack of records to play the

underside ‘of the lowermost record thereof.

18. In a phonograph of the type for successive-
1y playing records supported in a vertically spaced
relation, a record turntable adapted to be rota-
tionally driven in one direction, means to support
an upper stack of one or more records in spaced
relation above the turntable comprising a spindle
mounted coaxially of the turntable and having a
shoulder portion to receive the records thereon,
a plurality of drive assemblies arranged cir-
cumferentially of the turntable and mounted for
movement between an inoperative position lat-
erally clear of the records on said support and an
operative position underlying said records, rotary
elements carried by said drive assemblies ar-
ranged in the operative position of the latter to
engage the underside of the lowermost record on
the support and lift the records clear of said sup-
port, means actuable to shift said drive assemblies
between said inoperative and operative positions,
mechanism to actuate said last-mentioned means
in predetermined timed relation synchronized

with the playing of records supported respective- ;

ly above and on said turntable, mean controlled
by said drive shaft means for elevating said rotary
elements into lifting engagement with the records
during movement of the drive assemblies from
inoperative to operative positions -and to lower
said Tecords onto the ‘support during movement
of ‘said assemblies from operative to inoperative
positions, and means controlled by said elevating

means to drive said rotary elements to rotate said’

upper stack of records to play the underside of
the lowermost record thereof. '
19. In drive means for phonographs of the
type for successively playing records supported in
a vertically spaced relation having a record turn-
table adapted to be rotationally driven in one
direction and means to support. an upper stack
of one or more records in spaced: relation above
the turntable, a drive roller movable between an
inoperative position laterally clear of the upper
stack of records and an operative position under-
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lying said records, means to move said drive
roller between said inoperative and operative po-

sitions, means controlled by said roller moving

means to elevate said drive roller into supporting
engagement with the stack of records during
movement of said roller from inoperative to op-
erative positions -and fo-lower the same during
movement of said roller from operative to in-
operative positions, means to drive said roller fo-
thereby rotationally drive said .stack of rTecords
to play the underside of the lowermost record
thereof; and clutch means operable to establish
driving connection between said last-mentioned
means-and the roller upon elevation of the latter
when moved into operative position and.to bregk

" the -driving .connection therebetween upon low-

ering -of the roller when moved from said opera-

tive position.

20. In drive means for phonographs -of the
type for successively playing records supported
in a vertically spaced: relation having a record
turntable adapted to be rotationally driven in
one direction and means to support .an upper
stack of one or more records in spaced relation
above the turntable, a drive roller movable be-
tween an inoperative position laterally clear of

the upper stack of records and an operative po-

sition underlying said records, means to -move

said “drive roller between said inoperative and

operative positions, ‘means -controlled by said
roller moving means to elevate said -drive roller
into supporting engagement with the stack-of rec-
ords during movement of said roller from inoper-
ative to operative positions and to lower the -same
during movement of said roller from operative to
inoperative positions, means to drive said roller
to thereby. rotationally drive said stack of rec-

.ords to play the underside of the lowermost rec-

ord thereof, clutch means operable to establish
driving connection between said last-mentioned
means and the roller upon elevation of the latter
when moved into operative position and to break
the driving connection therebetween upon low-
ering of the roller when moved from said opera-
tive position, and braking means associated with
said clutch means operable to stop rotation of
the roller following breaking of said driving con-
nection thereto.

21. In g phonograph of the type for successive-
1y playing records supported in vertically spaced
apart relation, a record turntable adapted to be
rotationally driven in one direction, support
means to support an upper stack of one or more
records in spaced relation above the turntable,
drive means including a plurality of rollers ar-
ranged circumferentially of the turntable and
shiftable between inoperative positions laterally
clear of the records on said support and opera-
tive positions underlying and supporting the up-
per stack of records free of said support, means
to drive said rollers to thereby rotationally drive
said upper stack of records, means to shift said
drive rollers between said inoperative and opera-
tive positions in predetermined timed relation
synchronized with the playing of records support-
ed respectively above and on said turntable, rec-
ord change means operable to discharge the low-
ermost record from the upper stack while said
drive means are in said inoperative positions,
hold-down means associated with said record
change means and normally engaging downward-
1y on said upper stack of records, and mechanism
operable in timed relation with said drive means
to disengage said hold-down means from the rec-
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“ords while the drive means are in said operative

- positions.
22. In a phonograph of the type for successive-
“ly playing records supported in vertically spaced
apart relation, a record turntable adapted to be
rotationally driven in one direction, support
means to-support an upper stack of one or more
records in spaced relation above the turntable,

a, plurality of drive assemblies arranged circum- -

ferentially of the turntable and shiftable between
an inoperative position laterally clear of the rec-
ords on said support and an operative position
underlying said records, means to shift said drive
assemblies between said inoperative and opera-
tive positions, record change means opsrable to
discharge the lowermost record from the upper
stack while said drive means are in said in-
operative positions, hold-down means associated
‘with: said record change means and normally
engaging downwardly on said upper stack of rec-
. ords, and mechanism operable in timed relation
with said drive means to disengage said hold-
down means from the records while the drive
_means are in said operative positions.
23. Ina phonograph of the type for successive-
1y playing records supported in a vertically spaced
-relation, means to support and drive a lower
. stack of records, means to support an upper
stack of one or more records in spaced relation
" above the lower stack, a plurality of drive assem-
-blies arranged circumferentially of the stacks
. and movable between an inoperative position lat-
erally clear of the records on. said support and
an inoperative position underlying said records,
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-rollers carried by said drive assemblies, means

actuable to move said drive assemblies between
said inoperative and operative positions, means

-controlled - by sald assembly moving means for

moving the rollers vertically upward to engage
the underside of the lowermost record on said
supporting means and lift said upper stack, and
mechanism to actuate said assembly moving
means in predetermined timed relation synchro-
nized with the playing of records.

ALFRED E. COMSTOCK.
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