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signments, to Rock-Ola Manufactaring Corporation,
Chicago, IIL,, a corporation of Delaware

Application November 29, 1946, Serial No. 713,045
7 Claims. (CL 274—10)

This invention relates in general to phonographs, and
more particularly to automatic multi-record phonographs
capable of playing numbers of records selectively.

A principal object of the invention is the provision of
such a phonograph which is capable of selectively play-
ing either or both sound recordings on the obverse and
reverse sides of one, some, or all of a plurality of disc
records, without reversing or turning over the records.

Another important object of the invention is the pro-
vision of an auntomatic phonograph having ‘ineans for
storing a plurality of disc records which have sound re-
cordings on both sides thereof, récord player means- in-
cluding record reproducer or tracer means comprising two
tone arms and record support means rotatable in one
direction when one tone arm is employed to play the
recording on the obverse side of a record and in the
opposite direction When the otheér tone arm is used to
play a recording on the reverse side of a retord, selector
means for determining which of said records is to be
played and the order of their playing, record changer
means for moving the records from the record storage
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means to the record support means under the control of -

the selector means and back to the record storage means
after playing, and predetermining means for controlling
operation of the selector means and automatically deter-
mining, in the case of each recording, the direction of
rotation of the record support means and which tone arm
is to be employed for playing the same in accordance with
whether such recording is on the obverse or reverse side
of a record. .

A further object of the invention is the provision in a
phonograph of novel record player means comprising a
pair of oppositely disposed and normally inopérative tone
arms for respectively reproducing recordings on the oppo-
site sides of disc records, and novel control means for
selectively rendering the tone arms operative.

Another object of the invertion is to provide novel
selectively operable predetermining imeans in an auto-
matic phonograph for predetermining theé playing of éither
or both sound recordings on opposite sides of one or each
of any number of a plurality of disc records.

A further object of the invention is the provision in a
coin-controlled, multi-record automatic phonograph, hav-
ing coin receiving means and selectively operable means
for selecting the records therein for playing, of novel con-
trol means for preventing operation of the phonograph
until a coin or coins have been deposited in the coin
feceiving means and one or more sélections have been
made.

Another object of the invention is the provision in such
a phonograph of indicator or signal means automatically
operable, when a coin or coins have been deposited with-
out having made a record selection, to remind the person
operating the machine to make a selection. _

Numerous other objects and advantages of the inven-
tion will be apparent as it is better understood from-the
following description, which, when taken in connection
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2
with ‘the accompanying drawings, discloses a preferied
embodiment thereof.

In the drawings:

".Figure 1 is a top plan view of the operating mechanism
of ‘an automatic phonograph embodying the features of
the instant invention; :

Fig. 2 is a detail vertical section of the tone arm return
méchanism; ’

Fig. 3 is a bottom plan view of the operating mechanisin
of Fig. 1;

Fig. 4 is an enlarged detail bottom plan of the latching
miechanism for the record reproducer pre-selecting meafis;

Fig. 5 is a detail section taken substantially along the
line 5—S5 of Fig. 4; ’

Figs. 6 and 7 are detail vertical sections of the mounting
arrahgement of the scissors mechanism and predetermin-
ing means, respectively, of the record repfoducer means;

Fig. 8 is an elevational view of the operating mecha-
nisih as Seen from the front of the machine; :

Fig. 9 is a detail side elevation of the rear end of the
reproducer predetermining meéaits;

Fig. 10 is a side elevational view, with parts in section,
as szen from the right of Fig. 1;

Fig. 11 is an enlarged top plan vew of pait of the oper-
ating mechanism with parts thereof in hofizontal sec-
tion;

Fig. 12 is a detail horizontal sectional view of the pre-
determining means and part of the selector meafs;

" Fig. 13 is a front elevation of the predetermining means;

Fig. 14 is a detail ¢levational view of patt of the selector
mechanism; o

Figs. 15 and 16 are detail side elevational views of part
of the selector means; :

Fig. 17 is a detail plan view showing part of the selec-
tor ‘mechanism for operating a record carrier latching
Imeans, with the record changer medns in horizontal se.
tion; ' i

‘Fig. 18isa
Fig. 17; ’

-Fig. 19 is'a partial front elevation of a phonograph
embodying the instant invention;

" Figs: 20 to 24, inclusive, are diagrammatic elevational
views of the record teproducer means in different posi-
tiofis throughotit a cycle of operation of the upper tone
arm;

Figs. 25 and 26 are detail vertical sections of the fe-
producer control means during different parts of the cycle
represented by Figs. 20 to 24: '

Figs. 27 to 31, inclusive, are diagrammatic elevational
views-of the recotd reproducer means in different posi=
tions throughout a cycle of operation of the lower tone
arm; - : .

Figs. 32 and 33 are views similar to Figs. 25 and 26 for
different positions of the reproducer control means cor-
respondihg to thée cycle represented in Figs. 27 to 31;

Fig. 34 is.a detail horizontal section showing the re-
producer control means in plan; s
= Fig. 35 is a vertical elevation, as seen from the front
of Fig. 34, showing the scissors rhechanism in intermedi:
ate position; )

Fig. 36 is a detail front elevation of theé scissors mech:
anism of the record reproducer means in open position;

Fig. 37 is a detail elevation as seen from thé right of
Figs. 34 to 36, showing the scissors mechanisti in closed
position; :

Fig. 38 is a view similar to Fig. 37 showing the scissors
mechanism in intermediate position; -

Fig. 39 is a detail vertical section taken substantially
along the line 3939 of Fig. 34; and

Fig. 40 is a schematic wiring diagram of an electric
circuit for the machine herein disclosed.

The instant invention is shown in the accompanying

front elevational view of the mechanism of
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drawings for illustrative purposes as being embodied in
an automatic multi-record phonograph of novel con-
struction. Generally considered, that phonograph com-
prises in operative relationship multi-record-storage, rec-
ord-player, record-changer, selector, driving, and control
means. According to the present invention the novel
phonograph is operable to predetermine either or both
sound recordings of one or each of any plurality of the
disc records in the storage means and, without turning
over any of those records, automatically to select and
play the predetermined recording or, if more than one
are predetermined, each of them one at a time, whether
all of the predetermined recordings are on the correspond-
ing faces of the respective records bearing the predeter-
mined recordings, or some are on corresponding faces of
some or all of those records and at least one is on the
non-corresponding face or the face opposite the corre-
sponding face of one of the records.

The illustrated phonograph comprises a suitable cabi-
net A of any desired construction (Fig. 19), which forms
no part of the invention and therefore is not shown
herein in detail. Fig. 8 shows a fragment of each of two
walls of the casing A for accommodating a chassis or
frame B and, if desired, usual amplifier and speaker
means, not shown. It will be understood by those skilled
in this art that the record-player, amplifier, and speaker
means cooperate to translate the irregularities recorded in
the sound tracks of disc records into mechanical vibra-
tions, to convert those mechanical vibrations into elec-
trical impulses, to amplify those electrical impulses, and
to convert them into sound corresponding to the irregu-
Jarities recorded in the sound tracks.

The chassis B is mounted in the casing as shown in
Fig. 8 and includes a mounting panel C, sometimes called
a motor board, and is adapted to serve as mounting means
for the record-storage, record-player, record-changer, se-
lector, driving, and control means of the phonograph.
That chassis carries the record-storage, record-player,

4 o

" in detail in my said copending application Serial No.
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record-changer, and selector means, all extending above - -

the mounting panel and now designated by the general
reference characters D, E, F, and G, respectively, and
below the mounting panel the driving means, now desig-
nated by the general reference character H, parts of the
selector means G, and certain of the control means in-
cluding predetermining or selector control means I.

As illustrated herein, the record storage means D is
substantially identical to that fully shown and described in
United States Letters Patents No. 2.159,833, and No.
2,159,834, both issued May 23, 1932, No. 2,347,995,
issued May 2, 1944, and No. 2.389,327, issued Novem-
ber 20, 1945, and in mv covending United States Letters
Patent applications, Serial No. 553,161, filed September
5, 1944, and Serial No. 701,365, filed October 4, 1946.
It is therefore unnecessary to repeat herein the detailed
disclosure of such record storage means.

Tt might be well, however, by way of explanation, to
point out that the storage means D is adapted individually
to support a plurality of disc records of usual or desired
construction. For that purpose, the illustrated storage
means comprises a plurality of record carriers 51. Each
of the record carriers is of ring-shaped or equivalent con=
figuration and. is adapted to support a disc record at its
peripheral margin. The record carriers 51 are each
provided with an outwardly extending arm 52 ‘(Fig. 1)
for mounting them in stacked or column relationship,
and as illustrated, the carriers are pivotally mounted on
a post 53 between successive discs 54 (Fig. 8) fixed in
column relation on the post 53. The arm 52 of each
record carrier has a portion 55 (Fig. 17) extending
beyond the pivot post 53 for pivotally carrying a latch
member 56 and having at its outer end-a shoulder 55'.
The latch members 56 interlockingly and releasably en-
gage with respectively adjacent discs 54 for releasably
latching the record carriers in column or stack relation-
ship at one side of the record-player means E, as disclosed
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701,365. Each latch member 56 is provided with a
finger 57 engageable with record carrier moving means
58 constituting a part of the record-changer means F,
and with a finger 59 operable by the selector means G
for releasing the corresponding record carrier and driv-
ingly coupling it with the record carrier moving means 58.

The purpose of the record carrier moving means 58 is
to move one record carrier 51 at a time from its column
or stack position to cooperative relationship with the
record-player means E (Fig. 1) for delivery thereby of
the record to playing position and, after playing of -the
record, and its return by the record-player means to the
record carrier, to return the record carrier bearing the
played record to its stack or column position. For that
purpose the record carrier moving means disclosed in the
above-mentioned patents has been satisfactory, but I pre-
fer to employ the improved record carrier moving means
shown in Figs. 1, 10, and 17 herein, and described in
detail in said application Serial No. 701,365. This rec-
ord carrier moving means 58 comprises a yoke-like struc-
ture having an arm portion or member 61 pivoted on the
post 53 at the upper end thereof and extending radially
outwardly therefrom, above the column of discs 54 and
beyond the peripheries of those discs; a portion or mem-
ber 62 depending from the outer end of the arm portion
61 downwardly, alongside and outwardly of the column
of discs 54; an offset portion or member 63 beyond the
Iower end of the column of discs 54 and extending from
the portion 62 inwardly toward the pivot post 53; and a
connecting portion or member having a leg 64 connected
to the inner end of the offset portion 63 and extending
therefrom through an appropriately located and shaped
aperture in the mounting panel C, and a leg 65 connected
at one end to the leg 64 and extending therefrom to the
pivot post 53 upon which it is rotatably mounted. Like
the yoke-like structure disclosed in the above-mentioned
patents, the leg 65 herein constitutes a part of suitable
coupling means, not completely shown herein, for cou-
pling the yoke-like structure to a rotatable master cam
J constituting a part of the driving means H under the
mounting panel C, and adapted to swing the record car-
rier moving means in the directions for moving any record
carrier laiched thereto to and from cooperative relation-
ship with the record-player means E.

Instead of providing the portion 62 of the yoke-like
structure of channel-shape, as in the aforesaid patents,
it is of rectangular shape herein (Figs. 10 and 17) and is
embraced by a channel member 66 having spaced, paral-
lel leg or face members 67 and 68 arranged along and'at
opposite sides of the portion 62. These legs or face
members 67 and 68 are provided with an inclined, elon-
gated aperture 69 and 71, respectively, through each of
which extends a bolt or other suitable securing means 72
anchored in the portion 62 for securing the channel mem-
ber 66 to the portion 62 of the yoke-like structure. A
suitable spring 73 anchored at one end to the portion 62
and at its opposite end to the channel member 66 yield-
ably holds the latter in such position that its leg or face
member 67 is cooperable with the member 57 of any op-
erated latch member 56 for swinging the corresponding
record carrier out of stack positicn and to cooperative
relationship with the record-player means E, and that its
other leg or face member 68 is cooperable with the shoul-

der 55’ of any record carrier in cooperative relationship

with the record-plaver means for swinging the correspond-
ing record carrier back to stack or column position.

By pulling the channel member 66 downwardly away
from. the portion 62 of the record carrier moving means
58, against ths action of the spring 73, the leg or face
members 67 and 68 of the channel member are moved
out of the path of movement of the record carrier arm
portions 55, the shoulders 55 thereof, and the latch
members §6. By holding the channel member 66 in that
position, any one or more of the record carriers are manu-
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ally swingable from and to stack or column ‘position to
facilitate removal and replacement of records in the rec-
ord-storage means D. Upon release of the channel mem-
ber 66, the spring 73 returns it to its normal, record-car-
rier engageable position, shown in Fig. 17.

As already mentioned, the dtiving means H includes
the master cam J which is substantially identical to ‘the
master cam fully shown and described in the last three
of the above mentioned patents. As therein fully dis-
closed, the master cam J comprises an upper member or
worm wheel 74 (Figs. 3 and 10) having a cam groove,
not shown, in its upper face for operating the record car-
rier moving means 58, as already described, and an up-
standing pin or stud 75 for cyclically operating ‘the “se-
lector means G; cam means 76 .coaxial with and below
the worm wheel 74 and formed by rails arranged at and
along a barrel-like or cylindrical projection of the worm
wheel for operating the selector means G and for caus-
ing the record-player means E to cooperate with the rec-
ord carrier moving means 58 in moving records betweer
stack and playing positions, as already described, and a
cam disc 77 having a notch 78 (Fig. 40) “in its periphery.
These members are fixed on and are rotatable as a unit
with a shaft 79 journaled in spaced frame members of
the chassis B, the lower of which is shown at 81 in Figs.
3 and 10. B

For rotating the master cam J, a suitable electric mo-
tor K, secured as indicated at 82 in Fig. 3 to the Tower
face of the mounting panel C, is provided with suitable
drive connections, such ‘as abelt-and-pulley coupling 83,
to a worm gear 84 journaled in a bearing 85 on the lower

face of the mounting panel, and meshing with the worm

wheel 74. N
- The noveél record-player means E (Figs. 1, 8 and 10)
comprises playing-record support means L and record re-
producer or tracer means M arranged and supported on
the ‘mounting panel C at one side of the ‘record-storage
means D, and is adapted not only to play the records,
but also to cooperate with the record-carrier ‘moving
means 58 in moving records between the storage means
D and the record playing position for playing and chang-
ing the records. ’ :
For cooperating with the record-carriers 51 and the
record carrier moving means 58 to change records and
S0 to support and rotate each record in the playing po-
sition that either of its recordings is reproducible, the
playing record support means L is a novel structure.
That novel ‘structure comprises a mounting bracket oit
frame member 86 which at one end is suitably secured
as at 87 on the column of discs 54 and which extends
vpwardly therefrom and then laterally to supporting en-
gagement at its other end and is secured as at 88 on a
standard or bracket member 89, in turn secured on and
extending upwardly from the mounting panel C and hav-
ing a bifurcated upper end to provide a recess or opening
90 therein (Figs. 8 and 35). :
Intermediate its ends, the mounting bracket member
86 carries a record clamping disc 91 forming a part of the
record support means L fixed on the lower end of a de-
pending stub shaft 92 which is rotatably and reciprocably
jourpaled in a suitable bearing 93 on the bracket member
86. The bearing 93 and the upper end of the shaft 92
are enclosed in a suitable housing 94 secured as at 94"
on the bracket member 86 and enclosing a spring 95
coiled about the shaft between the bearing 93 4nd a pin
or other projection 96 ‘on the shaft below the bearing
and above the bracket member. The spring 95 urges the
shaft and record clamping disc 91 downwardly so that
the pin 96 yieldably engages on the bracket ‘member 86,

thus normally disposing the clamping disc 91 slightly be-

low the record playing position. Upon proper upward
pressure against the lower face of the clamping disc, the
spring 95 yields and permits upward movement of ths
clamping disc to the playing position.

The clamping disc 91 is preferably circular in shape
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, 6 )
with 2 diameter equal to ot less than that of ‘the ‘central
portion of a disc record inwardly of the sound track and
usually covered by a label bearing the title and -othet -
formation relative to the recording at each face of the
fecord. At its center, the clamping disc is provided with
a-depression ‘or :tecess 97 (Fig. 8) extending axially in-
wardly of the lower face of the disc of a diaméter ‘and
length to receive a center pin 98 of ‘anothet ‘clamping disc
99 heteinafter, because of one-of its functions, sometimes
called a turntable, of substantially the same size and $hape
as the disc 91. ' o o

The turntable 99, also forming part of the recotd SOp-
port means L, i§ carried above the mounting ‘panel ‘C on
‘the upper -end of ‘a ‘shaft 101 which is slidably jotirnaled
intermediate its ends in-a motor frame 102, so resitiently
secured ‘as at 103 below the mounting panel ‘C as to car-
1y the shaft 101 in coaxial alighment ‘with ‘and below the
stub shaft 92. The shaft 101'is slidably coupled to -a ‘te-
versible motor N, carried by the -motor Frariie -102; ub
Wescribed in the above merntioned Patent No. 2,159,833,
for rotating the shaft 101 to rotate ‘the turntable 99 &t
a ‘wsual velocity for playing tecords. ) Cn
At its lower end,. the shaft 101 i§ provided with aa
enlargement or head 105 which is coupled as at 106 to an
end of 'a-lever 107 pivoted at its other end on an tupstande
ing: bracket 108 (Fig. -3) projecting upwardly  from an
arm 109 of the lower frame member 81, Iatermediake
its ends, the lever 107 ‘carriés a cam roiler or follower
111 (Fig. 10) which is engageable by the cam meany 7§
of the master cam J for axially reciprocating the shakt
101 sufficiently to move the ‘turntable 99 “between: 4 ‘po-

sition ‘below the level of the lowermost record cartier 51

and the playing position, above the uppermost record
carrier 51. : S - B

In so moving, ‘the turitable 99 is adapted ‘to pass
through any record ‘cartier 81 which has been ‘swing, as

~ already described 1o cooperative relationship With the
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record:player ‘means E. * In ‘moving upwardly with ‘the
turntable .during such operation, the center pin 98 ik
adapted to pass through the usnal ¢entral aperture in ‘the
disc record carried by the outswung record carrier 81,
Thus, the turntable 99 is brought into engagement with
the lower face of that record and is adapted, ‘duting fur-
ther upward - movement, to remove it from its record
<arrier and -move ‘it upwardly to bring its upper face
against the lower face of the clamping dis¢'91. - The cen-
ter pin 98 is adapted to enter the recess 97 ‘as the uppet
face of the record being so moved approaches the clamps
ing disc 91, and thereafter, the. final upward movement
of the turntable transmitted through the record clamped
between it and the disc 91 is adapted to inove thé clamp-

- ing disc 91 upwardly against the action of the spring 9%
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to move:the record to its playing position. .

In ‘moving downwatrdly, the turntable 99 ‘temoves ‘the
record from engagement with the clamping disc 91, the
spring 98 returning the disc 91 to its lower bosition, and
to its position on its record carrier 51, which has rétained
in.the outswung position. = The ‘turntable thereafter ‘con-
tinues its downward movement to’ the normal inopérative
position shown in Figs. 8 and 10, - R :
: -At the playing position ‘of the- record, the ‘turntablé
99 is rotatable in either direction to permit playing ‘the
recording on either of its opposite faces. For ‘controlling
the direction of rotation of the turntable, a motor revers:
ing switch 112°is mounted, as shown in Fig. 9, on 4 bracket
113 depending from the mounting panel C near the fear
margin thereof. : R

. For cooperating with the playing-record support means
L just described, to play either of the recordings at the
opposite faces. of a disc record without turning . the record
over, the record reproducer or. tracer means M cothprises
a pair of tone arms 114 and 115 (Figs. 1, 8, 10 and 11),
The illustrated tone arms are of substantially .U-shaped
cross-section having a corresponding parallel face of each
of correspondingly curved configuration longitudinally,
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.the tone arm 114 being somewhat longer than the tone
.arm 115, and of substantially U-shaped cross-section. At
‘one ‘end, -each of these tone arms is provided. with usual
plck-up means, diagrammatically shown for the two tone
arms at 116 and 117. These pick-up means, as will be
understood by those skilled in the art, include needles
118 and 119, respectively, or other suitable record ac-
tuatable means, and are adapted to trace the sound tracks
of a record to translate the irregularities recorded therein
into corresponding electrical impulses.

" Each of the tone arms 114 and 115, near the end thereof
opposite the pick-up means, is secured by transverse pivot
means to an end of a usual mounting plate or bracket,
not shown, extending from the pivot means toward the
nearer end of the tone arm. Such pivot means are shown
at 121 and 122 in Fig. 8. The mounting plate or bracket
of the tone arm 114 intermediate its ends is fixed on
and is rotatable with a. post or shaft 123 extending above
and below the ends of a tubular sleeve 124 encasing an

_1ntermedrate portion of the post 123. The mounting plate _

or bracket of the tone arm 115 intermediate its-ends is fixed
on and is rotatable wtih the end of the sleevve 124 corre-
sponding to that of the post 123 carrying the tone arm 114.
The tone arm 115 is provided with an elongated aperture,
not shown, through which the sleeve 124 extends, of suffi-
cient size to-permit pivotal movement of the tone arm
about. the pivot means 122. . The tone arms 114 and 115
are so arranged on the corresponding ends of the coaxial
post 123 and sleeve 124 that they are axxally spaced with
the needle of each extending or pointing in the general
direction of the other.

The coaxial post 123 and sleeve 124 are ]ournaled in-
termedlate their ends in suitable bearing means at the
upper end of a bearing standard 125 secured, as shown in
Fig. 2, on the panel C rearwardly of the bracket member
89 and the turntable 99, and carry the tone arm assem-
blies just described at their upper ends.  The tone arms
114 and 115 are thus mounted near the record playing
position with the tone arm 114 spaced above the tone
arm 115 in such manner that the needle 118 of the upper
tone arm points downwardly and the needle 119 of the
Jower tone arm points upwardly.

.When so mounted at the upper ends of the post 123
and sleeve 124, the tone arms extend forwardly of the re-
spectlve pivot means 121 and 122 through the recess 90
in.the upper end of the bracket member 89 and, by reason
of their curved configuration, curve laterally toward the
path of the turntable 99. The length and curved con-
ﬁguratlons of the tone arms are sufficient to dispose the

downwardly directed needie of the upper tone arm in

overhangmg relatlonship above the margin of the upper
face of a record in playing position, and to dispose the
lower pick-up means 117 outside the path of a record
being moved by the turntable 99 to and from playing po-
sition -and .its upwardly directed needle 119 displaced
laterally and below the lower face of a record i in playmg
position.

The tone arms, as illustrated in Figs. 1 and 8, also ex-
tend rearwardly of the respective pivot means 121 and
122. The weight of the portion, designated 126, of the
upper tone arm assembly 114 rearwardly of the pivot
means 121 is sufficiently less than that of the forwardly
extendlng_ portion that gravity urges the latter; including
the pick-up means 116, downwardly about the pivot means

121. The relative weights of the rearwardly extending :

portion; designated 127, and the forwardly extending por-
tion of the lower tone arm assembly 115 are likewise dif-
ferent, the portion 127 having the greater weight, so that
gravity. urges the forwardly extending portion including
the pick-up means 117 upwardly about the pivot means
122. ‘The weight differentials between the two portions of
each tone arm constitute simple means for moving the
respectlve needles 118 and 119 about the horizontal pivot
means 121 and 122 between playmg and non-playxng
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levels relative to the upper and lower faces of a record
in playing position.

For releasably holding the tone arms with the upper
needle 118 above and the lower needle 119 below their
playing levels before playing commences; novel record
reproducer or tone arm restraining means are provided
which are best illustrated in Figs. 1, 10, 11 and 34 to 39.
This tone arm restraining means comprises scissors rnech-
anism including upper and lower bail members 128 and
129 disposed between the tone arms 114 and 115 ad-
jacent the forward side of the standard 89. npear the
opening 90 therein. Each of the bails 128, 129 is U-
shaped in Iongltudmal section and pivotally mounted at
the inner or left end, as viewed from the front of the
machine, on the standard 89 by a suitable stud bolt 131
(Figs. 11 and 34). Transversely opposxte the stud 131
is a similar stud bolt 132 mounted to extend outwardly
from the opposite side of the standard 89 and havmg
slidable engagement adjacent its outer end with a slot
133 (Fig. 37) provided adjacent the.upper end of a
vertically disposed, longitudinally movable slide member
134. The outer legs of each of the bails 128 and 129
are also plvotally mounted upon the stud 132. The
upper bail 128 is provided .at the rear end of the: leg
pivoted on the stud 132 with a stud 135 extending out-
wardly therefrom through a horizontally disposed slot
136 in the rear arm of the upper, cross-shaped end of

the slide member 134. On the opposite or forward side of

the p1vot 132, the adjacent leg of the lower bail 129 is
provided with a similar stud 137 extending through and
‘slidably engaging a horxzontally disposed slot 138 in the
forward arm of the upper end of the: slide member 134,
With this arrangement, vertical movement of the slide
134, as permitted by the bolt 132 and slot 133, will swing
the bails 128, 129 between their fully open -position of
Fig. 36 and their fully closed position of Fig. 37. In the
former position, as illustrated dxagrammatlcally in Figs.
20 and 27, with the slide member 134 in its lowermost
position, this scissors mechanism comprising the bails
128 and 129 functions to maintain the tore arms 114,
115 in their normal inoperative positions with the upper
needle 118 above and the lower needle 119 below thexr
playing levels, as illustrated in Fig. 10.

The upper surface of the upper bail 128 is provxded
adjacent the outer end thereof with a rectangular slot
139, best shown in Fig. 36, A similar slot 141 is pro-
vided in the lower edge of the lower bail 129 in vertical
ahgnment with the slot 139. This lower surface of the
bail 129 is also provided with an angular slot 142 having
an upper surface sloping upwardly and inwardly from
a point directly adjacent the inner end of the slot. 141.
These stots 139 and 141 normally engage the respectively
adjacent lower and ‘upper edges of the tone arms 114 and
115, as illustrated in Figs. 25 and 32, when the scissors
mechanism is in its open position to restrain the tone
arms against inward movement from such normal in-
operative position. :

Means are provrded for urging the tone arms mwardly
from such inoperative position to a sufficient extent to
insure engagement of their respective needles 118, 119
w1th the playing groove of a disc record disposed in play-
ing position upon release of the tone arms from their
respective slots 139, 141 when _the restraining bails 128,
129 are moved to an intermediate posxtlon (as dlustrated
in Fig. 38). These means, best shown in Figs, 34 and 35
comprise upper and lower leaf springs 143 and 144.. The
upper spring 143 is connected. in any desired manner at
its upper end to a retaining lug s formed integrally
with and depending from the arm 86. The lower end
of this spring 143 is in contacting engagement with the
outer surface of the upper-tone arm 114 to urge inward
swinging movement of the tone arm about its pivot post
123. The upper end of the lower spring 144 similarly en-
gages the outer surface of the lower tone arm 115 to urge
inward swinging movement thereof on its pivot 124.:. As
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best seen in Figs. 26 and 34, the lower end of the spring
144: is rigidly connected by screws 146 to the inner sur-
face of a retaining lug 147 formed integrally with and
extending rearwardly from the main body portion of the
standard 89. As will be explained later in reference to
the operation of the phonograph as a whole, when a re-
cording on the lower side of any record contained in
the storage means D has been selected for playing and
such record has been moved to its playing position by the
record changer means F and turntable 99, downward
movement of the slide member 134 to swing the bails
128, 129 from their normally fully opened, tone arm
restraining position of Fig. 36 to the intermediate posi-
tiorr of Fig. 38 will enable the lower tone arm 115 to
be swung inwardly about its pivot 124 by the spring 144
into a position wherein the upper outer edge of the tone
arm is engaged by the inner end of the slot 142 of the
lower bail 129. Such inward swinging of the lower tone
arm by the spring 144 is accompanied by upward move-
ment of the forward end of the tone arm about its pivot
122 in response to the counter-balancing effect of its
rearwardly extending portion 127.

Under such circumstances, it will be appreciated that
upward movement of the lower bail 129 would normally
be accompanied by a following upward movement of the
forward portion of the tome arm 115, so that the slot
141 would not be removed from its normal engagement
with the upper edge of the tone arm to permit the spring
144 to swing the tone arm inwardly from its inoperative
position of rest. Means are therefore provided for pre-
venting upward movement of the lower tone arm 115
directly following such upward movement of the lower
bail 129, so that the tone arm will become disengaged
from the slot 141 to permit the spring 144 to function
in the desired manner. This means comprises a guide
lug 148 (Figs. 34, 35 and 39) formed integrally with
the standard 89 and extending inwardly from the outer
edge thereof. The lower surface of this guide lug 148
comprises a cam surface, sloping inwardly and upwardly,
which is engageable by a following roller 149 pivotally
mounted interiorly of the lower tone arm 115. The
roller 149 and lower cam surface of lug 148 function to
prevent following upward movement of the lower tone
arm 115 upon raising of the lower bail 129 from its nor-
mal tone arm restraining position of Fig. 36 to its inter-
mediate position of Fig. 38 to enable disengagement of
the tone arm from the slot 141 and inward swinging
movement of the tone arm by the spring 144, During
such inward swinging movement of the lower tone arm
115 by the spring 144, the rear weighted portion 127
thereof will insure engagement of the roller 149 with the
lower cam surface of the guide lug 148, which results in
the upper edge of the tone arm becoming engaged by
the inner end of the slot 142 in the bail 129. In this
position of the lower tone arm, as will be more fully
appreciated hereinafter, the needle 119 will be disposed
below and substantially in engagement with the playing
groove on the under side of a record which has been
brought into playing position.

As previously noted, the scissors mechanism compris-
ing the bails 128, 129 is normally maintained in its opened
position to engage the tone arms 114 and 115, respectively,
in the slots 139 and 141 by the slide member 134 being
disposed in its lowermost position. At its lower end, the
slide member 134 terminates in a downward extension
151 (Figs. 6 and 11) formed integrally therewith and angu-
larly disposed relative to the main portion of the slide 134.
The lower end of the extension 151 is pivotally connected
at 152 to the outer arm of a bell crank 153 in turn pivoted
intermediate its ends at 154 to a bracket 155 depending
from and secured in any suitable manner to the under
surface of the mounting panel C. The other arm of the
bell crank 153 is pivotally connected at 156 to the outer
end of a link 157. The inner end of the link 157 is piv-
otally connected at 158 to a cam 159 in turn pivotally
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connected at 161 to the mounting panel C. - Thesé several
parts are normally in their full line positions of Figs. 6
and 11 with the slide member 134 and its extension 151
in their bottom position. Counter-clockwise rotation of
the cam 159 about its pivot 161, as viewed from above in
Fig. 11, will move the link 157 to the left in Fig. 11 and
to the right in Fig. 6 to swing the outer end of the bell
crapk 153 upwardly to raise the extension 151 and slide
member 134. Such movement of the cam 159 is accom-
plished by the pin or stud 75 which is mounted on the
upper end of the master cam J for cyclically operating the
selector means G. During a cycle of operation of the
machine, the master cam J is rotated in a counterclock-
wise direction, as viewed from above, to cause a selected
record to be carried from the record storage means D
into playing position in which it is clamped between the
turntable 99 and the clamping disc 91. The stud 75 is
moved during such operation of the master cam from its
full line position in Fig. 11 to its broken line position of
75a therein where it first comes in contact with the cam
159. Continued rotation of the master cam then causes
the stud 75 to swing the cam 159 in a counter-clockwise
direction about its pivot 161. Such movement of the cam
159 is in two seperate but continuous steps by virtue of a
rise 162 provided thereon. Contact of stud 75 with the
forward end of cam 159 results in an initial upward move-
ment of the slide member 134 from its normal position of
Fig. 36 to that of Fig. 38 to bring the scissors mechanism
128, 129 to its previously described intermediate position.
This operation of the cam 159 is followed after a very
short dwell by further counter-clockwise swinging thereof
by the stud 75 passing the rise 162 provided on the cam
to raise the slide member 134 to its upper-most position
of Figs. 21, 29 and 37 to fully collapse the scissors mech-
anism 128, 129. At this point during each cycle of opera-
tion with the stud 75 in its broken line position of 75b in
Fig. 11, the master cam 7T is stopped, and it remains sta-
tionary throughout the playing portion of the cycle.

Upon completion of the playing of the selected record,
rotation of the master cam is again initiated and the stud
75 contacts a rise 163 on the cam 159 to swing the latter
in a clockwise direction about its pivot 161 from its broken
line position back to its full line position of Fig. 11. Such
movement of the cam 159 through the linkage comprising
the member 157, bell crank 153 and extension 151 lowers
the slide member 134 to its normal position of Fig. 36 to
reopen the scissors mechanism 128, 129.

From the above, it will be seen that closing of the
scissors mechanism, comprising the bails 128, 129, would
release both the upper and lower tone arms 114 and 115
for inward swinging movement by their respective springs
143 and 144. During any one playing cycle, however, it
is obvious that only one of these tone arms is desired to
be moved into playing engagement with the selected rec-
ord. Consequently, means are provided under the con-
trol of the predetermining or selector control means I and
operative in accordance with the setting thereof to deter-
mine whether the upper or lower tone arm will be released
upon closing of the scissors mechanism. This means in-
ciudes a horizontally extending slide 164 (Figs. 7 and 11)
which is mounted below the panel C and is normally held
in its rearmost position, as shown in full lines in Fig. 11,
by a spring 165 connected at its forward end thereto and
at its rear end to a pin 166 mounted in the panel C. As
best seen in Fig. 7, the slide 164 is provided intermediate
its ends with an upstanding ear 167 formed integrally
therewith and pivotally connected at 168 to the lower end
of a bell crank 169. The bell crank 169 . is pivotally
mounted at 171 on a bracket 172 depending from and
secured in any suitable manner to the mounting panel C.
The other arm of the bell crank is pivotally connected at
173 to the lower end of a vertical slide member 174 which
extends upwardly through a suitable aperture in the
mounting panel C.. During each cycle of operation of the
machine, if the particular recording which has been se-
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lected for playing is on the lower surface of one of the
record discs, the slide 164 is moved forwardly against the
action of its spring 165 to its broken line position of Fig.
11, in a manner to be described in detail hereinafter.
Such forward movement of the slide 164, since it com-
prises movement thereof to the left in Fig. 7, will result
in raising of the vertical slide member 174 through the
agency of the bell crank 169.

The vertical slide member 174 extends upwardly adja-
cent the forward, outer surface of the standard 89 and is
provided adjacent its upper end with a slot 175 slidably
engaging a stud pin 176 which is secured to the standard
89. As best seen in Figs. 25, 26, 32 and 33, the upper
end of the vertical slide 174 is provided with a pair of
latch pawls 177 and 178 pivotally mounted thereon at
179 and 181, respectively. The pivots 179 and 181 are

<t

disposed inwardly of the stud pin 176, and the outer ends

of the latch pawls 177 and 178 are inter-connected by a
coil spring 182. In the lower or normal position of the
vertical slide member 174, the lower pawl 178 engages
the outer wall of the lower tone arm 115, as shown in
Figs. 25 and 26, to prevent inward swinging movement
of the lower tone arm by its spring 144 when the scissors
mechanism 128, 129 is collapsed. In this position of the
slide 174, the upper latch pawl 177 is inoperative. When-
ever a recording is to be played which is on the underside
of its disc record, the selection thereof and movement of
the record to playing position includes a forward move-
ment of the horizontal slide 164, in a manner to be later
described, to raise the vertical slide 174 to its upper posi-
tion of Figs. 32 and 33. In this latter position, the upper
latch pawl 177 engages the outer leg of the upper tone
arm 114 to prevent inward swinging movement thereof
by the spring 143 upon collapsing of the scissors mech-
anism 128, 129. In this position of the slide 174, the
lower latch 178 is inoperative. The pivotal mounting of
the pawls 177, 178 and their inter-connection by their
spring 182 permits camming of the inner end portions
thereof by their associated tone arm when the latter is
returned to normal or inactive position. Adjacent the
inner end of each of the pawls 177 and 178, there are pro-
vided inward extensions 183 from the upper end of the
vertical slide member 174 for cooperation with rearwardly
extending ears 184 formed integrally with each of the
pawls 177 and 178. The extensions 183 and ears 184
thus limit pivotal movement of the latches 177 and 178
by the spring 182, in a clockwise direction in the case of
pawl 177 and a counter-clockwise direction in the case of
pawl 178, as viewed from the front of the machine.
Means. are provided for returning either of the tone
arms 114 or 115 to their normal inactive position, upon
completion of the playing of a selected record, which are
substantially identical to that provided for the same pur-
pose in Patent No. 2,159,833 previously referred to. As
shown in Fig. 2, such means are duplicated for each of
the two tone arms herein provided. Below the mounting
panel C, the tubular sleeve 124, which is secured at its
upper end to the lower tone arm 115, is provided with a
disc 185 loosely mounted thereon. The disc 185 is pro-
vided with an annular serrated portion 186 on its upper
surface, a notch 187 on its periphery (Fig. 11), a radial-
1y outwardly extending arm 188, and a depending lug or
stud 189. The disc is held on the lower end of the
tubular sleeve 124 by a retaining ring 191 secured in any
suitable manner to the sleeve and having a projection
192 extending radially therefrom sufficiently to engage
the depending stud 189 for a purpose appearing more
fully hereinafter. A driving member 193 having dia-
metrically opposed arms is rigidly secured in any suit-
able manner to the sleeve 124 above the disc 185 which
cooperates with the retaining ring 191 to prevent move-
ment of the disc 185 axially of the sleeve. The driving
member 123 has pivotally mounted on the outer ends of
its opposed arms, by means of shouldered stud bolts 194,
a pair of pawls 195 terminating at their lower ends in
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knife-edge portions offset laterally from the vertical plane
through the axes of the bolts 194 and engageable by the
action of gravity with the serrated portion 186 of the
disc 185.

Similar mechanism is provided for the upper tone arm
114 which comprises a disc 196 loosely mounted upon
the lower end of the shaft 123, which shaft is secured at
its upper end to the upper tone arm 114. The disc 196
is provided with an annular serrated portion 186 similar
to that of the disc 185, a notch 197 in its outer periphery
(Fig. 3), a radially outwardly extending arm 198, and a
depending stud 199. A retaining ring 201 is secured in
any suitable manner to the lower end of the shaft 123
below the disc 196 and is provided with a projection 202
extending radially therefrom a sufficient distance to en-
gage the depending stud 199. A driving member 203
similar in all respects to the driving member 193 is rigid-
ly secured in any suitable manner to the shaft 123 above
the disc 196 and cooperates with the retaining member
201 to prevent movement of the disc 196 axially of the
shaft 123. This driving member 203 is provided at the
ends of its opposed arms by means of shouldered stud
bolts 204 with a pair of depending pawls 205 similar to
the pawls 195.

The arrangement of the driving members 193, 203 and
their pawls 195, 205 is such that when they rotate in one

‘direction with their respective tone arms, as caused by

the tone arms swinging from a starting position toward
the center of the record being played, the knife-edges on
the pawls have driving engagement with the serrated
portions 186 of the respective discs 185 or 196, but when
the driving members rotate in the other direction (the
direction caused by their tone arms refurning to starting
position) the knife-edges of the pawls 195 or 205 have
sliding engagement with their serrated portions 186.
Thus, as either of the tone arms swings under the action
of the record being played toward the central portion
thereof, the projection 192 or 202, depending upon which
tone arm is being operated, swinging with the tone arm
through the agency of the hollow sleeve 124 or the shaft
123, drivingly engages the associated depending stud 189
or 199; and the knife-edges of the pawls 195 or 285 driv-
ingly engage the serrated portion 186, thereby causing
either the disc 185 or the disc 196 to rotate with the
inswinging or playing tone arm. If the record is of the
type which terminates with a circular groove, the driving
engagement just described rotates either the disc 185
or 196 until the needle of the tone arm reaches the cir-
cular groove. If the record terminates with an eccentric
groove, upon completion of playing the tone arm is
caused to oscillate. These oscillations of the tone arm
are transmitted by the hollow sleeve 124 to the driving
member 193 or by the shaft 123 to the driving member
203. When either of the tone arms during such oscilla-
tions is moved toward the center of the record, the
knife-edges of the pawls 195 or 205 coacting with the
serrated portion 186 rotate the disc 185 or 196, and when
the tone arms are moved in the opposite direction, these
knife-edges slide over the serrated portions 186, the net
result being rotation of either the disc 185 or the disc
196 intermittently a distance depending upon the throw
of the eccentric finishing groove of the record.

Either such described action at the end of playing of
a record by the tone arm 114 or the tone arm 115 will
result in the notches 197 or 187 of their respective discs
196 or 185 being brought into alignment with the. for-
ward end of associated spring-urged switch arms 206 or
297 (Figs. 3 and 40) to permit closing of one or the other
portion of a dual switch mechanism indicated generally
by reference numeral 208. Such closing of either side
of the dual switch 208 results in re-energizing of the mo-
tor K for driving the master cam J, in a manner more
fully described hereinafter, to again start the master
cam rotating from its position of rest which it assumed
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during the playing of the record and in which the stud
75 was in its position indicated at 75b in Fig. 11.

Movement of the stud 75 from this intermediate posi-
tion of rest first opens the scissors mechanism 128, 129,
in the manner previously described, through the agency
of the cam 159 to move the tone arm 114 or 115 vertically
out. of engagement with the record just played, and then
functions to return whichever of these tone arms was
just played to its initial or inactive position. The means
for accomplishing this return movement of the tone arm
includes a cam 209 (Fig. 11) pivotally mounted at 211
for cooperation with the stud 75. At its rear end, the
¢am 209 is pivotally connected at 212 to the inner end
of a horizontally disposed slide member 213 having a
moventent limiting slot 214 adjacent its outer end co-
operating with a stud pin 215 secured to the lower end
of a bracket 216 (Fig. 5) mounted in any desired manner
on the underside of the panel C. The slide 213 is nor-
mally yieldably held in retracted position, as shown in
full Hies in Fig. 11, by a spring 217 inter-connected be-
fween the slide and the mounting panel C. Intermediate
its énds, as best seen in Fig. 2, the slide 213 is provided
with upwardly and downwardly extending projections
218 and 219 in the form of angle pieces rigidly secured
thereto in any suitable manner and disposed, respectively,
in the planes of movement of the arms 188 and 198,

As best seen in Fig. 11, when either of the tone arms
114 or 115 has been moved inwardly during a playing
cycle by engagement of its needle with the playing groove
of the record, its respective arm 198 or 188 will have
been moved from the full line positions shown therein to
the brokén line position, in which its inner edge is dis-
posed vertically adjacent the projection 218. Re-ener-
gization of the driving motor of the master cam J in
the ‘manner just described causing counter-clockwise
movement of the stud 75 from its broken line position
75b will move the cam 209 and slide 213 from their full
line to their broken line positions of Fig. 11 to return
the operated tone arm to its initial or inactive position.
Such outward swinging of the tone arm 114 or 115 will
be guided in a horizontal plane by its associated bail 128
or 129, and the tone arm will be engaged at the end
of such movement by its retaining slot 139 or 141 in said
bails. As shown in Fig. 11, the projection 219 is spaced
inwardly from the projection 218 the same distance as
that between the inner edges of the arms 188 and 198
when the latter are in their normal or inactive full line
positions. Thus with a constant movement the slide 213
imparts the different throws to the arms 188 and 193
through the projections 218 and 219, respectively, which
are necessary to return the tone arms to their normal
positions, the pick-up means of the lower tone arm nor-
mally being spaced outwardly from that of the upper
tone arm to provide clearance for any record being raised
to playing position.

Referring now to Figs. 20 to 24 inclusive, a complete
cycle of operation of the upper tone arm 114 is illus-
trated therein. In Fig. 20, the record reproducing means
M is shown in its normal inoperative position, with a
record being carried upwardly by the turntable 99 from
the record carrier 51 which has been selected and moved
laterally into alignment with the turntable. As will also
be seen from this figure, the lower tone arm 115 is
disposed laterally out of the path of movement of the
record as it is brought upwardly into playing position
by the turntable. Fig. 21 shows the record clamped
in playing position by the record support means L and
the upper tone arm 114 in engagement with the playing
groove in the upper surface thereof, following collapse
of the scissors mechanism 128, 129 resulting from the
raising of the slide member 134 in the manner herein-
before described. Fig. 22 illustrates the position of the
parts immediately following playing of the upper record-
ing on the record, wherein the slide 134 has again been
moved to its downward position to extend the scissors
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mechanism 128, 129, thereby raisinig the upper tone arm
114 out of engagemeént with the record. Following siich
release of the upper tone arm, it is swung outwardly
back to normal inoperative position as shown in Fig, 23.
Fig. 24 illustrates the subsequent downwird movement
of the turntable 99 to return the played record to its
record carrier 51. o :

Figs. 27 to 31, inclusive, illustrate the same cycle of
operation of the record reproducer. medns M wher the
recording on the lower side of a record has been selected
for playing. Prior to the movement of the parts to their
position of Fig. 27, as will later be explained herein
in detail, vertical slide member 174 has been moved
from its normal position of Figs. 25 and 26 to its upper
position of Figs. 32 and 33 to permit release of the lower
toné arm 115 after the selected record has been nioved
to playing position. Fig. 27 illustrates the upward move-
ment of the selected record to playing position from. jts
record carrier 51 by the turntable 99. Following. clamip-
ing of the record in playing position, as illustrated: in Fig.
28, the initial upward movement of the slide 134, as
previously described, has brought the scissors mechanism
128, 129 to its intermiediate position of Fig. 38, as shown
in Fig. 28. Such movement of the scissors mechanism
to this intermediate position has permitted the lower tone
arm 115 to' be swung to its position of Figs. 28 and 33
by its spring 144. Immediately thereafter, complete col-
lapse of the scissors mechanism 128, 129 is effected by
continued lifting of the slide 134 to its uppermost posi-
tion, as shown in Fig. 29, to permit engagement of the
needle of the Iower tone arm 115 with the playing groove
on the underside of the record. Fig. 30 shows the posi-
tion of this lower tone arm following playing of the bof-
tom recording of the record and return of the slide 134
to its normal bottom position to reopen the scissors mech-
anism 128, 129 to disengage the lower tone armi from
the record. = Fig. 31 shows the position of the repro-
ducer means following return of the lower tone arm 115
to normal position, in the manner hereinbefore described.
Immediately after such return of the lower tone arm,
turntable 99 is moved downwardly to return the played
record to its record carrier 51.

The selector means G for releasing the latch members
56 of the record storage means D comprises a finger 221
(Figs. 17 and 18) pivotally mounted at the upper end
of a selector shaft 222 by means of a retaining member
223 which is keyed to the shaft and provided ‘with an

upstanding stud 224 extending through a slot 225 of the

finger for limiting relative movement therebetween. A
spring 226 is connected at one end to the stud 224 and
at its other end to an ear 227 extending upwardly from
the finger 221. The outer end of the fitiger 221 termi-
nates in a downwardly extending ear 228 having a tapped
aperture through which an adjusting screw 229 extends
for coaction at its inner end with the lower end of the
stud 224, With this arrangement, the angular position
of the finger 221 on the shaft 222 may be readily ad-
justed and the finger will give by extension of the spring
226 in the event of accidental jamming of a latch 56.

The finger 221 is normally disposed above the top-
most latch 56 and is adapted to be carried downwardly
by lowering of the shaft 222 into horizontal alignment
with the uppermost record selected for playing by the
predetermining or selector control means. To enable
such vertical movement of the finger 221, the selector
shaft 222 is journaled at 231. Upon being arrested at
the proper selected position, the shaft 222 is rotated in
a counter-clockwise direction, as viewed from above, to
effect the release of the latch 56 of the record carrier
51 containirig the selected record in the manner previously
described, and is then swung back to its normal position
of Fig. 17.. To accomplish such oscillation of the shaft
222, a key-way is provided therein for cooperation. with
a_cam lever 232 (Figs. 11 and 12) which is secured
dgainst reciprocable movement of the shaft at a levél
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just below the journal 231. The cam lever 232 is dis-
posed in the path of movement of the stud 75 on the
master cam J, as shown in Fig. 11, being provided with
a cam surface 233 which is engageable by the stud 75
for rotating the selector shaft 222 in a direction to cause
the selector finger 221 to release one of the latch mem-
bers 56. The cam lever 232 also has a cam surface 234
contiguous with the cam surface 233 for permitting and
controlling the rotation of the cam lever and the selector
shaft in the opposite direction as the stud 75 moves
therepast.

The operation of the selector means G to determine
which of the latches 56 of the several record carriers 51
are to be operated in the manner previously described is
controlled by the pre-determining or selector control means
I. In the main, this selector control means is substantially
identical to that disclosed in Patent No. 2,347,995 and
my copending application Serial No. 553,161 previously
referred to, in that it incorporates an electro-magnetic
control means having twice the number of coils as that
of said patent, and the selector detent mechanism of said
application for preventing selection of later predeter-
mined records until the selection of all previously pre-
determined records has beén accomplished, together with
additional mechanism effective to predetermine the direc-
tion of rotation of the turntable 99 and selective opera-
tion of either the top or bottom tone arm 114 or 115 in
accordance with whether the selected recording is on the
upper or lower surface of its record.

The electro-magnetic selector control means comprising
the predetermining means I is shown in Figs. 10 to 16 as
including a suitable supporting frame 235 mounted in
any desired manner upon a frame 236 of the selector
means G. The frame 235 supports a plurality of electro-
magnetic coils 237 arranged in two opposed pairs of two
vertical rows each. In each of these pairs of vertical
rows at one side of the supporting frame, the adjacent
coils 237 in the two rows are spaced vertically from each
other, and adjacent coils of the opposite pairs of vertical
rows thereof are similarly spaced and also vertically dis-
placed in relation thereto. With such arrangement, the
cores of each of these electro-magnetic coils are disposed
respectively in horizontal alignment with one of a plurality
of selector stops or slides 238 arranged in a vertical row
between the two pairs of vertical rows of coils. Each of
the selector stops 238 is of the same configuration, as
seen in Figs. 11 and 12, and is provided with four similar
indentations or notches 239, one of which is engageable
with the core of its associated coil 237 so as normally to
retain the slide or stop 238 forwardly out of the path of
movement of the selector mechanism G. At its forward
end, each slide 238 extends through a suitable aperture
in a plate 241 and is provided with a spring 242 inter-
posed between a suitable shoulder on the slide and the
plate 241 for urging the slide rearwardly. This forward
end of each slide 238 also extends through a suitable aper-
ture in a switch actuating plate 243 and is bent laterally
to engage the forward surface thereof. The switch actuat-
ing plate 243 is hingedly supported on the plate 241, spring
urged to its forward position of Fig. 12 by springs 244,
and carries a depending switch actuating lever 245 at its
lower end (Figs. 10 and 13). - The lever 245 extends rear-
wardly below the plate 243 and terminates in a depend-
ing portion having lateral engagement with the forward
end of a switch actuating lever 246 which extends rear-
wardly adjacent the left side of the selector frame 236,
is mounted on a vertical pivot and spring-urged into
engagement with the lever 245, and functions to close a
micro-switch for a purpose to be described hereinafter.

It will be readily understood by anyone skilled in the
art of the prior patent and application above referred to
that the electro-magnetic coils 237 may be selectively
energized under the control of suitable push buttons 240
(Fig. 19), or the like, provided at the front of the phono-
graph or from control means disposed at any desired
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points remote therefrom. Energization of amy of the
coils 237 causes its core to be removed from the motch
239 in the associated slide or selector stop 238 to permit
the latter to be moved rearwardly by its spring 242 into
2 position for cooperation with the selector means G.
Such rearward movement of the slides 238 will overcome
the action of the springs 244 to swing the switch actuating
plate 243 in a counter-clockwise direction (as seen from
above) to cause the lever 245 to swing the outer end of
lever 246 to the lefi, as viewed from the front of the
machine. The predetermining means I thus functions
to position selected stops 238 in the path of movement
of the selector means G to predetermine which of the
records contained in the carriers 51 and which of the
recordings on the two sides thereof are to be played and
the order in which the selected recordings are to be
played.

The selector means G includes a reciprocable plate-like
slide member 247 similar to that disclosed in my copend-
ing application Serial No. 553,161, which is provided
with a plurality of bifurcated lugs 248 (Fig. 14} at its
opposite side edges for slidably engaging the opposite faces
of each of a pair of spaced guide rails 249 suitably secured
to the selector frame 236 (Fig. 10). As shown in Fig. 14,
the slide member 247 is provided with a rectangular aper-
tare 251 and a slot 252 therebelow extending longitudi-
nally of the slide member through the lower end thereof.
The slide 247 is journaled upon the lower end of the
selector shaft 222, which is provided with an arm 253
fixed on the lower end thereof and adapted to be swung
rearwardly through the aperture 251. A retaining angle
member 254 is mounted on the upper end of the slide 247
to facilitate rotatably securing the selector shaft to the
slide member and is provided with a forwardly extending
arm (Fig. 12) for cooperation with the selector detent in
a manner to be later described to stop downward move-
ment of the selector G in desired predetermined record
selecting positions.

A pair of vertical guide rails 255 (Fig. 10) are secured
in parallel spaced relationship rearwardly of the guide
rails 249 and have arranged therebetween a slidable block
256 having guide-ways at its opposite lateral faces for
sliding engagement therewith. The slidable block 256 is
connected at its forward face to an intermediate longi-
tudinally center pivot of a lazy-tong linkage 257, the upper
end of which is provided with a forwardly extending pivot
pin 258. At its rear face, the slidable block 256 carries
a cam roller or follower 259 adapted to cooperate with
the cam means 76 of the master cam J for raising the
slidable block to extend the linkage 257 and for lowering
the slidable block to collapse the linkage 257. :

When the slidable block 256 is thus raised, the for-
wardly extending pin 258 at the upper end of the linkage
257 and a roller carried thereby are ‘elevated, the pin
moving upwardly in the slot 252 of the slide member 247
and the roller moving upwardly along a path rearwardly
adjacent the slide member. In so moving upwardly, this
roller engages the face portion of the retaining angle
member 254 to elevate the slide member 247 and with
it the selector shaft 222. When the slidable block 256 is
lowered by the cam J, the linkage 257 is collapsed to lower
the pin 258 and its associated roller. Under certain con-
ditions that causes the lowering of the slide member 247
and the shaft 222 under the control of the master cam J.
The throw of the cam means 76 of the master cam J for
thus reciprocating the selector shaft 222 is such that the
selector finger 221 at the beginning of any playing cycle
may be lowered from its normal position above-the lever
59 of the upper-most latch member 56 to a position oppo-
site the lever of the lower-most latch member 56 and
returned at the end of that playing cycle to its elevated
initial position. 'The selector finger 221 is limited in its
downward movement to a position for operating the
Iower-most latch member 56 by engagement of the lower



3,719,726

17
énd of the slide member 247 on 2 horizontally extending
portion 261 of the selector frame 236. '

The slide member 247 is provided at its lower end with
a pair of spaced lugs 262 (Fig. 10) extending forwardly
from opposite sides of its forward face and having pivot-
ally secured thereto a plate 263 (Fig, 12) extending up-
wardly adjacent the forward face of the slide member to
its upper end and having a longitudinally open ended slot
similar to the slot 252 in the slide member. The plate
263 is spring-urged rearwardly against the slide member
247 from which position it is swung forwardly by the
arm 253 on the selector shaft 222 when the latter is ro-
tated to effect selection in the manner previously de-
scribed.

In swinging forwardly, the pivoted plate 263 carries
with it a forwardly extending lug 264 formed integrally
therewith at its upper end for returning the particular
record predetermining element 238 which caused the
selecting mechanism to stop in a selected position. - The
ferward swinging of the pivoted plate 263 also- actuates
means for supporting the selector shaft at any selected
elevation after the return of the record predetermining
element or slide 238 which caused the selecting mecha-
nism to stop in a selected position. For that purpose;
the right-hand guide rail 249 is formed with a rack 265
(Figs. 10 and 14) along its outer edge opposite that slida~
bly engaged by the slide member 247 and is provided at
its upper end with a cam roller 266 secured to the rear
face of the guide rail above the rack teeth.

Cooperating with the rack 265 is a rockable pawl 267
which: is pivotally mounted on the slide member 247 and
spring urged inwardly toward engagemeént with the rack.
The pawl 267 is normally held out of engagement with
the rack 265 by a spring urged lever 268§ (Fig. 10)
mounted on the plate 263 and having an upper end ex-
tending rearwardly through suitable apertures in the plate
263 and the slide 247 for engagement with the inner edge
of the pawl 267. The lever 268 thus releasably holds the
pawl 267 out of engagement with the rack 265 when, dur-
ing elevation of the selector shaft assembly, the upper end
of the pawl engages: the cam: roller 266 to cause the pawl
to be swung: outwardly to its: disengaged position,. and
until the descent of the: selecting mechanism: to a selected.
position. ' :

During: such' vertical movements: of the: selector shaft
assembly, the forwardly projecting finger on the retain-
ing member 254 (Fig. 12) moves up and down: along: a:
path at one side of the: vertically aligned: predetermining
slides: 238 and cooperates: with & selector detent indi-
cated generally by reference numerali 269 which is similar
to that disclosed: in' my: copending application Serial No:

553,161 previously referred to; for stopping. the: selector”
finger- 221 in the record: selecting: positions predetermirned:

by operation of the: elec‘tre—-mag‘ne”tic‘co’il’s%237; The:selec-
tor detent 269 comprises &' main body: portion: having ver-

tical apertures: therethrough slidably engaging a: square-

shaft or rod 271 to guide vertical movements of the detent,
As-best seen: in Fig, [0, this selector detent 269 includes
a laterally swingable pawl 272 pivotally mounted: thereon
at its'upper end’ and spring-urged inwardly at its: Tower
end for cooperation with: the rear ends of the slide mem-
bers 238, a:rearwardly extending lug' 273 disposed' in the
path of movement of the forwardly- extending' projec-

tion on the retaining member 254; and a: depending pawl
274 pivotally connected:at its:upper end thereto, norrially-

urged’ by gravity to swing forwardly at its lower end otit
of the path of movement of the pin 258 of th; lazy-tong:
linkage 257, and held forwardly in-the path of movement

of the pin 258 in-the lowermost position of the détent 269-

illustrated in- Fig. 10-by a-suitable-camrroller (not: shown)

mounted onthe rod 271. This pawl 274'is also meunted:
for pivotal movement on a-vertical’ axis and’ spring-urged-

to its normal position of Fig, 10 to permit clé;arance'bej-
tween it and the pin' 258 as the latter passes downwardly
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therepast. Upward movement of the pin 258 fromi a point
below the detent 269, when the latter is in this lowermost
position, will, through engagement of the pawl 274 by
the pin 258, carry the detent upwardly with the selector
In any other vertical position of the
detent 269, however, upward movement of the pin 258
from a point therebelow will clear the pawl 274,

In operation, initially the rec¢ord carriers 51 are in stack
or column relationship at one side of the turntable 99, and
the master cam J by engagement with the roller 259 is
holding the lazy-tong linkage 257 in its extended posi-
tion. In that position, the roller on the pin- 258 by en-
gagement under the retaining angle member 254 sup-
ports the selector shaft assembly in its elevated or upper-
most position. The ensuing rotation of the master cam J .
upon initiation of a cycle of operation, causes the lower-
ing of the selector shaft assembly, which will continue to
its lowermost position if the selector detent.269 is in its
lowermost position: of Fig. 10. The selector detent 269
will initially be in-its uppermost position and resting upon
the pin 258 if the last record predetermined in -the pre-
ceding playing cycle was the record in the lowermost rec-
ord carrier 51; or if during the last playing cycle the selec-
tor detent descended to its lowermost position. upon selec-
tion of the record to be played in that playing cycle, in
which event, after the playing of the selected record, the
selector detent 269 will be elevated to. its uppermost posi-
tion by the pin 258 before operation of the phonograph
is stopped.

If, while the selector detent and the selecting shaft as-
sembly are in these upper-positions. just described, one or
more of the electro-magnetic coils 237 are energized to
cause inward movement of their respective slides 238 to
selecting position and operation of the phonograph: is in-
stituted, the ensuing rotation: of the master cam J causes
the lowering of the selector shaft assembly and the detent
269 supported thereby. This descent of the selector detent
269 is interrupted by engagement of ifs pawl 272 on the
rear end of the uppermost predetermining slide 238 which
is in rearward or selecting position. The selector shaft as
sembly thereafter contimues: its downward movement &
short distance until the- forward projection of the rétain<
ing member 254 engages osi the lug 273 of the positioned
selector detent.” Such- engagement interrupts ‘the: descent:
of the selector shaft assembly. TFhe master cam J, , how=
ever,- continiues- to rotate and thereafter causes the lower-
ing of the slidable-block 256 to collapse’ the lazy-tong
linkage 257, during which movement the pin 258 moves
downwardly out of engageinent with: the pawl 274 of the
selector deterit 269, whereupon: this pawl 274 swings into
its: forward: position out of the path of moveément of
the pin 258. ; '

When the selector detent 269 is engaged by the forward:
extension: of the’ retaitiing member 254 to’ stop the seléc-
tor shaft assembly, the selector finger 221 at the upper
end of the: shaft 222 is at the' elevation of the latch 56
controlling’ the record carrier 51 bearing the record cor-
responding. to- the slide 238 which' stopped’ the descent
of the selector detent. In that position, ag already de-
scribed, selection® of the record is' completed by cam’ lug
75 acting on cam 232 to'rock the selector shaft 222 about
its longitudinal’ axis to cduse the operation of the latch
member 56 by the finger 221. During this rocking move-
ment’ of the selector shaft 222, the arm 253 at its: lower
end cams the pivot plate 263 forwardly agairist the action
of its spring which; through the agency of its lug. 264,
returns' the predetermining slide 238 which caused the
stopping of the selector detent to its forward inactive posi-
tion’ and, at the same time, removes. the upper end of
the spring urged pawl 268 from engagement with: the inner
edge of the spring urged pawl 267 to permit the latter to-
move inwardly int6 engagement with that tooth of the
rack 265 horizontally aligned therewith. )

Such: return’ of the predetermining slide 238 to its for-
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ward position permits the selector detent 269 to fall down-
wardly by gravity into engagement with the next lower-
most slide 238 which has been moved rearwardly to
active position. However, engagement of the pawl 267
with the rack 265 prevents downward following move-
ment of the selector shaft assembly. If no lower prede-
termining slide 238 has been moved rearwardly to active
position, the selector detent 269, upon being so released,
will move downwardly until it reaches its lowermost posi-
tion of Fig. 10, in which the pawl 274 thereon is moved
rearwardly into the path of movement of the pin 258 as
previously explained.

Meanwhile, the master cam J continues to rotate to
move the selected record carrier 51 bearing the prede-
termined record to a position in the path of the recipro-
cable turntable 99 and elevates the turntable to carry the
record into playing position, whereupon the proper tone
arm 114 or 115 is moved into engagement with the se-
lected record and the circuit of the motor X driving
the master cam is interrupted while the record is being
played. Upon completion of the playing of the prede-
termined record, the motor X is re-energized to continue
rotation of the master cam J which causes return of the
tone arm employed, lowering of the turntable 99, return
of the record carrier to stack position and the extending
of the lazy-tong linkage 257. In so extending the linkage
257, the selector shaft assembly is returned to its upper-
most position of Fig. 10.

In moving upwardly during the extending of the lazy-
tong linkage 257, the pin 258 will return the selector
detent 269 to its uppermost position if the played record
was the only one predetermined and in consequence there-
of, the selector detent had, upon selection of the record
as above described, descended to its lowermost position.
If, however, more than one predetermining slide 238 had
been moved to active position to predetermine more than
one record, then, during such upward movement of the
selector shaft assembly by the lazy-tong linkage, the selec-
tor detent 269 will be at an intermediate position deter-
mined by the next lower slide 238 with its pawl 274 dis-
posed out of and forwardly from the path of movement of
the pin 258. Therefore, when the pin 258 is moved up-
wardly during restoration of the selector shaft assembly
to its uppermost position while the detent 269 is in any
such intermediate position, the latter remains in such posi-
tion. Thus, the first cycle of operation is completed and,
if only one record was predetermined when the selector
mechanism reaches its uppermost position as described,
the phonograph is stopped. If, however, more than one
record were predetermined and the selector detent 269 is
in the intermediate position just described, the foregoing
playing cycle is repeated relative to the record corre-
sponding to the second or next lower slide 238 moved
to active position, and such playing cycle is repeated a
number of times corresponding to the value of the coins
deposited, in a manner to be described hereinafter.

Since the instant invention provides for the predeter-
mining of not only a particular record, but also the re-
cording on either the upper or lower face thereof for play-
ing, the uppermost two adjacent predetermining slides 238
of the row of these slides provided effect selection of the
uppermost record carrier 51 in the record storage means
D, the next two effect selection of the second from the top
record carrier, and so on, there being twice as many pre-
determining slides 238 as there are record carriers 51.
Also, there are the same number of teeth in the rack 265
of the selector means G as there are slides 238 in the
predetermining means I. Consequently, there are two
vertically adjacent positions of the selector shaft assembly,
as determined by each such pair of slides 238, in which
the selector finger 221 will actuate the same latch 56 of
the record changer means F. This is illustrated by the
full and broken line positions of the finger 221 shown in
Fig. 18. In each such paired positions of the selector shaft
assembly, although the same record is resultantly moved
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to playing position, determination must be made as to
which of the tone arms 114 or 115 are to be moved into
engagement with the selected record so that the proper
recording thereon will be played in accordance with the
previous actuation of the predetermining means I.
Means controlled by the predetermining means I and
forming a part of the selector means G are provided for
effecting such determination of which of the tone arms
of the record reproducer means M is to be actuated. This

i means is operative in accordance with whether the upper

or lower of each pair of predetermining slides 236 has
been activated. As best shown in Figs. 11, 12 and 14, this
means comprises a pair of vertically disposed bails 275
and 276 cooperating with a horizontally disposed finger
277. At their lower ends, these bails are both pivotally
supported from the selector frame 236 by a suitable stud
bolt 278, and at their upper end portions they are similarly
pivotally mounted upon the frame 236 by a stud bolt 279.
The forward bail 275 has its upper end extending rear-
wardly as a horizontally disposed arm 281 passing around
the selector shaft 222 and pivotally connected at 282
by a pin and slot arrangement to the outer arm of an
actuating member 283 keyed to the shaft 222 for rotation
therewith while remaining stationary during vertical
movements of the shaft. The upper arm of the bail 276
is pivotally connected at 284 to the inner ead of a link
285 supported intermediate its ends from the panel C by
a suitable pin and slot arrangement 286 and slide 164.
The finger 277 is secured on a vertical pivot at its inner
end to a lug 288 (Fig. 14) formed integrally with and
extending outwardly from the selector slide member 247,
forward swinging of the finger being limited by the lug 288
to its position of Fig. 12. The outer end of the finger 277
extends between the adjacent vertical edges of the bails
275 and 276.

These several parts are normally disposed in their
positions of Figs. 12 and 14, so that vertical movements
of the selector shaft assembly and slide member 247
during operation of the phonograph, as previously de-
scribed, will result in the outer end of the finger 277
moving freely up and down between the adjacent edges
of the bails 275 and 276. Depending upon whether the
upper or lower predetermining slide 238 of each pair
of such slides effects the stopping of the selector shaft
assembly in the manner previously described, the finger
277 will be disposed horizontally opposite either the space
between or the inner end of one of a plurality of teeth
289 formed in the rear vertical edge of the forward bail
275. Consequently, the subsequent rotation of the se-
lector shaft 222 effected by the cam stud 75 contacting
the surface 233 of the cam 232 to cause finger 221 to
release the latch 56 of the record carrier 51 associated
with such activated pair of slides 238 will either not
affect the position of the bail 276 or will move the
same from its normal full line position to its broken
line position of Fig. 11. Such two possible positions
of the finger 277 corresponding to the selection of any
record carried by any one of the carriers 51 are illus-
trated in Fig. 16 in broken and full lines, respectively.
In this figure, the bails 275 and 276 are shown in broken
lines in their normal positions. If the selective stopping
of the downward movement of the slide 247 and finger
277 has resulted in the latter being disposed in the
upper of its two possible positions, rearward swinging
of the bail 275 by rocking of the selector shaft 222 will
not affect the bail 276, since the finger 277 will then
be disposed in horizontal alignment with the space be-
tween two of the teeth 289 on the bail 275, and these
parts will then assume their positions of Fig. 15. If
such stopping of the downward movement of the se-
lector shaft assembly has resulted in the stopping -of
the finger 277 in the lower one of each of its two pos-
sible positions relating to each record carrier 51, how-
ever, the finger will be disposed horizontally opposite
the end of one of the teeth 289, so that subsequent rear-
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ward movement of the bail 275 will be transmitted
through the finger 277 to the bail 276 to move the latter-
to its full line position of Fig. 16 and its broken line
position of Fig. 1I. As will' be appreciated’ from Fig.
11, the bail 275 will be swung rearwardly about its
pivots 278, 279 each time the selector shaft 222 is ro-
tated in a counter-clockwise direction by the cam stud
75 moving along the surface 233 of the selector cam
232. By virtue of the pin and slot connection 282 be-
tween the actuating member 283 mounted on the shaft
222 and the arm 281 of the bail 275, the initial portion
of such counter-clockwise rotation of the selector shaft
will not be effective to swing the bail 275, so that the
previously described releasing action of the pawl 267
to permit its engagement with the adjacent tooth of the
rack 265 may be effected prior to such swinging of the
bail 275.

As previously described herein relative to the oper-
ation of the record reproducer means M, the slide 164
is normally disposed in its full line position of Fig. 11
to retain the vertical slide member 174 in its lowermost
position so as to permit release of the upper tone arm
114 upon collapse of the scissors mechanism 128, 129
during any cycle of operation of the machine. Conse-
quently, whenever the finger 277 is stopped in the upper
one of its possible two positions corresponding to selec-
tion of a record in any one of the record carriers 51,
the slide 164 will remain in such full line position of
Fig. 11 to permit subsequent operation of the upper tone-
arm 114. Operation of the predetermining- means I to
effect selection of a recording on the bottom surface of
any of the records carried by the several carriers 51,
however, will result in the finger 277 coming to rest
opposite-the end of one of the teeth 289°of the bail’ 275,
so that the subsequent rotation of the selector shaft 222
will move the bail 276, link 285 and' slide 164 to their
broken line- positions of Fig: 11. Such movement of
the slide 164 will result in- the vertical slide member
174 being moved to its uppermost position; as previously’
described herein, to prevent operation of the- upper- tone
arm- 114 and to permit swinging of the lower tone arm;
115 into cooperative relationship with the selected record
upon collapse- of the scissors' mechanism 128; 129;

Means are provided for automatically- latching the slide
164 in such forward' position as soon as it is' so- moved
thereto, and for retaining the slide 164 in such position:
until' completion of the playing' of the selected record,
in each cycle of the operation of the: phonograph in
which the bottom recording or the recording on the
under surface of any of the records is to be played: This
means is best illustrated in Figs: 4, 5°and'9. As shown'
therein, the slide- member 164 is provided at its outer

edge with an upstanding lug 291 which- is preferably

struck from the main body portion thereof. This lug
is disposed in cooperative relationship- with- & tooth- 292

extending inwardly from the inner edge of ‘a-horizontally
disposed’ latch lever- 293 pivotally supported at its rear

end at 294 in any suitable manner from the supporting
panel'C. A spring 295 (Fig: 4) is connected at one end
to the- mounting panel C and at its other end to the
latch lever 293 intermediate- its pivot 294 and’ the tooth
292 to urge the latter into engagement with the lug.291
of the slide member 164; Consequently; forward: move-
ment of the slide member 164 in- the manmer Kerein-

above- described will' result in the- slide: being held in’

such forward position by engagement of the tooth 292

of the latch lever 293 behind the Iug 291 on the slide..

As previously stated; the slide: member 164 is thus
retained. in- its forward position by the latch 293 until
playing of the-selected record has been completed. Upon
completionr of the- playing of the: record, the master cam

J is again‘ caused’ to rotate; in the manner- previously
described, and the stud 75 thereof actuates the cam 209

to -meve the slide member 213’ outwardly- against' the ac-
tion of its spring 217 (Fig. 11). At its outer end (Fig.
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4), the slide 213 is provided with a downwardly ex-
tending pin 296 which, during such outward movement
of the slide 213, contacts the forward end of latch lever
293 to swing it outwardly against the action of its spring
295 to its broken line position of Fig. 4. The tooth
292 of the latch lever is thus removed from engagement
with the lug 291 of the slide' member 164, so that the
latter is automatically returned to its normal rearward
position, as illustrated in full lines in Fig. 11, by its
spring 165. As has been previously described,. as soon
as the cam lug 75 passes the cam 209, the spring. 217
functions to- return the slide 213 to its normal position,
which releases the latch lever 293 to permit return there-
of to normal position by its spring. 295.

From the above, it will be seen that the record repro-

ducer means M is normally conditioned for release of

the upper tone arm 114 upon. movement of any selected
record to playing position.
I has been actuated to select the recording on the lower
face of such record for playing, however, it will result
in operation of the selector means G during the ensuing
cycle of operation of the machine to move the slides. 164
and 175 to effect subsequent release of. the lower. tone
arm 115, rather than the upper tone arm. Such forward
movement of the slide 164 also functions to actuate the
turntable reversing switch 112 to effect rotation of the
turntable motor N in a reverse direction opposite to. that
normally employed for playing the uppermost recording
on a selected record.

Referring particularly: to- Fig. 40; which is a schematic.

wiring diagram of circuits’ which may. be used in the in-
stant phonograph, the- electrical control features of the
invention will now be described in' detail, Reference nu-
meral ‘297 represents any ' suitable source of electricity

* for the main' circuit of the machine which may' be con-
nected’ as indicated in Fig. 40 to' a' transformer 298 of’

any- desired characteristics for supplying lower voltage
current to' a secondary control circuit, Each of the
several selector or predetermining buttons 240 is adapted
to close an associated’switch 299 connected: in a suitable
circuit including one of the electromagnetic coils 237.
It will be understood: that the same number of switches

299- are provided: as there “are  control’ buttons 240 and
coils 237, one operable' by- each: button to energize an -

associated one of the coils: :
A coin-controlled' switch © of well known construc-

tion is providéd in a secondary circuit in series with an.

electromagnet 301 forming a part of an accumulator or
magazine switch assembly' P, whereby- the' deposit. of a

. coin in a coin chute 302 will close thie switch.O to ener-

gize: the magnet 301 in a manner well known in the art.
Bachi energization of the magnet 301 in response to; the
déposit of a coin will operate a pawl 303 to actnate a
ratchet 304 one step'in a clockwise direction, as viewed
in- Fig. 40.  The ratchet 304 of the accumulator mech-
anism is provided with a pin 305 normally. maintaining
a magazine switch 306 open, and such rotation of the
ratchet 304 removes the pin 305 from engagement with.
an actuating lever of the switch 306 to permit the latter
to.close. In the present embodiment of the invention,
however; the main circuit throgh the master cam op-
erating motor X and turntable motor N'is not completed
by such closing of the magazine switch. 306. Instead,
it is necessary not only to. deposit a coin or. coins to effect
actuation of’ the.phonograph, but .also to select one or
more records for playing by, energizing one or more of
the predetermining selenoids 237 in the marnner above de-
scribed. Energization of any one of the electromagnets
237 results in outward swinging of the outer end. of the
switch actuating lever 246 in the manner described here-
inbefore. Such movement of the lever 246 as illustrated
in Fig. 40, closes a normally open control switch Q by
moving a lever 307 associated therewithi- which normally
rests in the notch 78 of the cam.disc 77 to maintain the
switch' Q open. Closing of the two: switches 306 and Q

If the predetermining means

v
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by selection of one or more records for playing and the
deposit of one or more coins, in the manner above de-
scribed, results in completion of the main circuit includ-
ing the master cam driving motor K and the turntable
motor N through a second control switch R which is nor-
mally maintained closed by the cam disc 77. A cycle of
operation of the machine is thus initiated.

If a coin or coins are first deposited without selection
of one or more records for playing having been made,
since the control switch Q is still open, a cycle of opera-
tion of the machine will not be initiated. In order to
apprise an operator of the machine of this fact under such
circumstances, means are provided for drawing the same
to his attention by lighting a light 308 preferably mount-
ed in the program holding panel of the machine (Fig. 19)
behind suitable attention attracting indicia, such as
“Please Make Selection.” The indicating light 308 is
disposed in another secondary circuit in series with the
out-put side of the transformer 298, the magazine switch
306 and a normally closed switch 389. Thus, when
one or more coins are deposited without having made a
selection of a record for playing, this circuit is completed
by the resulting closing of the magazine switch 306 to
energize the indicating light 308. However, when any
one of the predetermining coils 237 is energized, the re-
sulting movement of the switch actuating lever 246 to
close control switch Q also opens switch 309 to break the
circuit containing the indicating light 388. Consequently,
this light 308 is energized only when the magazine switch
306 has been closed by the deposit of one or more coins
in the coin chute 302 and the switch actuating lever 246
is in its normal position because of no selection of a rec-
ord for playing having been made. Tt will also be appre-
ciated from the above description that the mere making
of a selection by the actuation of one or more of the
control buttons 240 will not alone initiate a cycle of op-
eration of the machine, since the magazine switch 306
will remain in its normally opened position, and when-
ever this switch is open no circnit through the master
cam actuating motor X can be completed.

As soon as a cycle of operation has been initiated in
the above described manner, the cam disc 77 functions to
maintain the control switch Q closed by engagement of
the periphery thereof with the free end of the lever 307,
the disc 77 rotating in a clockwise direction as viewed in
Fig. 40. Such cycle of operation, as previously ex-
plained herein, functions to effect operation of the se-
lector mechanism G in accordance with the uppermost
predetermining slide 238 which has been moved to active
position, causes the record changer means F to move the
record carrier containing this selected record into align-
ment with the turntable 99, causes upward movement of
the latter to carry the record to playing position, and
includes release of one or the other of the tone arms
114, 115 depending upon whether the upper or lower
recording on the record has been pre-selected for playing.
At this point in the cycle, the notch 78 of the cam disc 77
arrives opposite the actuating lever of the control switch
R to permit the latter to be automatically opened, thus
breaking the circuit to the master cam actuating motor
K while not affecting the circuit throngh the turntable
operating motor N.

Upon completion of the playing of the selected record,
as previously described herein, the actuated tome arm
114 or 115 will move its associated disc 196 or 185 to
permit movement of either the lever 206 or 207 into en-
gagement with its associated notch 197 or 187 to close
one side or the other of the double switch 208. Such
closing of either side of the switch 208 will complete a
circuit through the motor K to reenergize the same to
again actuate the master cam ¥ and its disc 77. Con-
tinued rotation of the latter will remove the notch 78
thereof from engagement with the free end of the actu-

ating lever of the control switch R to return the latter-

to normally closed position. Also, the master cam J
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then functions in a manner previously described herein
to return the operated tone arm 114 or 115 to its normal
inoperative position and to return the played record to
the record storage means D, return of the operated tone
arm being accompanied by counter-clockwise movement
of its associated disc 196 or 185 (as viewed in Fig. 40)
to re-open the normally open double switch 268.

Immediately prior to completion of this cycle of oper-
ation, a pin 311 provided on the cam disc 77 comes into
contact with the free end of a switch lever 312 to close
an associated normally open switch 313 which is con-
nected in series with an electro-magnet 314 forming a
part of the accumulator mechanism P. The magnet 314
is -thus energized' to move a pawl 315 against the action
of its spring 316. As the pin 311 clears the lever 312,
the switch 313 is again opened to deenergize the subtract-
ing magnet 314 to permit return of the pawl 315 to nor-
mal position by its spring 316. Such return movement of
the pawl 318 imparts a single increment of rotation to
the ratchet 304 in a reverse or counter-clockwise direc-
tion to subtract “one” from the total number of playing
cycles accumulated therein by previous coin actuated
operation of the adding pawl 303. If only a single coin
was initially deposited to start the operation of the ma-
chine, such reverse actuation of the ratchet 394 will return
its pin 305 to normal position to open the magazine switch
306, thus terminating the cycle of operation of the phono-
graph by breaking the circuit to the motors K and N. If
additional coins were initially deposited to accumulate
a greater value by actuating the adding pawl 303 more
than once, however, the magazine switch 306 would not
thus be opened, so that operation of the machine would
continue through a plurality of cycles as determined by
the extent of movement previously imparted to the ratchet
304,

If, as described hereinbefore, during any cycle of oper-
ation of the machine, the last remaining actuated prede-
termining slide 238 has been returned to an inoperative
position during the operation of the selector mechanism
G, the switch actuating plate 243 will have been returned
to normal position to swing the outer end of the lever
246 to the right, as viewed from the front of the ma-
chine. However, at this point in the cycle the control
switch Q is maintained closed by engagement of the free
end of its lever 307 with the periphery of the cam disc
77, so that continued operation of the machine will be
assured until the end of the cycle. If the cycle of opera-
tion has included the playing of the last record pre-
selected, return of the cam dise 77 to normal position,
however, will permit automatic opening of this control
switch Q, so that the operating mechanism will come to
rest if the accumulator P has been returned to normal
position to open the magazine switch 306. If the latter
condition does not obtain by virtue of coins having been
deposited of greater value than the number of selections
made, the resulting opening of the control switch Q while
the magazine switch 306 is still closed will result not only
in stopping of the machine but also in closing of the switch
309 to energize the indicating light 308. The operator
of the machine therefore will be apprised of the fact that
he is entitled to the playing of additional recordings and
that continued operation may be effected by the making
of additional selections of records for playing.

Tt will thus be seen that operation of the predetermin-
ing means I herein, in conjunction with the closing of the
accumulator switch 306 by the deposit of one or more
coins, functions not only to select those records contained
in the record storage means D desired to be played and
the order of their playing and to initiate one or more
playing cycles, during each of which a selected record is
moved from stack to playing position, played, and re-
turned to stack position; but also functions to predeter-
mine the direction of rotation of the turntable rotating
motor N and which of the tone arms 114 or 115 will be
moved into active engagement with the selected record
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in each such playing cycle; depending upon whether the:
selected recording is on the obverse or- reverse: side of
the record. It will be und:rstood; of course, that the
invention herein disclosed may be employed in a phono-
graph which is not coin. controlled, if desired, in which
case the coin switch O, accumulator mechanism P, in-
cluding the magazine switch 306, and the selection indi-
cator light 388 would be eliminated; so: that initiation: of
a cycle of operations would be contrelted only by the
switch Q from the predetermining means-I.

1t is thought that the invention and-many of jts attend-
ant. advantages will be understood: from the . foregoing
description, and it will be apparent that. various. changes
may be made in the form, construction and arrangement
of the parts without departing from: the spirit: or scope
of the invention or sacrificing all. of its. material: advan-
tages, the form hereinbefore described being: merely a
preferred embodiment thereof., - S

I'claim:: o :

i. A multi-record phonograph,. comprising record-stor-
age means for storing a plurality of disc: records: having
sound recordings on both sides thereof inr vertically:spaced,
horizontal positions, a reciprocable. turntable, means for
moving any record from said storage. means. into the
path of movement of said turntable, amd back to, said
storage means in the plane of such record when in the
storage means, means for reciprocating said turntable
between a position. below and aipasitiomrabove saidlstorage
means to carry any record so moved by said moving
means to and from a common playing position above said
storage means, reversible means for rotating said turn-
table, record-reproducer means for playing the record-
ing on either side of any record so moved to said play-
ing position, manually settable selector means, and means
operable only in response to said selector means to deter-
mine which of the records contained in said storage
means will be so moved to said playing position and
which recording thereon will be played ‘and the direction
of rotation of said reversible means necessary for the
playing of such recording.

2. In an automatic phonograph, record-storage means
for storing in parallel relationship a plurality of disc rec-
ords having sound recordings on the obverse and reverse
sides thereof, a reciprocable turntable for supporting and
rotating a record in playing position parallel to the
records in said record-storage means, record-changer
means for moving said records one at a time from said
storage means into the path of movement of said turn-
table, means for reciprocating said turntable to deliver
a record from said record-changer means into a common
playing position, reciprocable selector means for con-
trolling said record-changer means to determine which
of the recordings on said records is to be played and the
order of their playing, a pair of oppositely disposed
record-reproducer means selectively operable independ-
ently of each other to play the recordings on opposite
sides of any record in playing position, reversible means
for rotating said turntable, and predetermining means
selectively operable manually alone to control operation
of said selector means in one direction of movement
thereof only to automatically determine, in the case of
each selected recording, the direction of rotation of said
reversible means and which of said record-reproducer
means is to be employed for playing such recording in
accordance with whether the same is on the obverse or
reverse side of a record.

3. In a phonograph, means for playing either side of
a disc record having sound recordings on the obverse and
reverse sides thereof, comprising a pair of .oppositely
disposed record-reproducer means normally disposed in
inactive position relative to a record to be played, spring
means urging said record-reproducer means into active
relationship with a record to be played, releasable means
normally restraining said record-reproducer means
against the action of said last means, latching means en-
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gageable: with' one or- the-other- of said record-reproducer
means to prevent movement- thereof’ into “active engage-
ment with the record’ to be played, and’ selectively, con-
trolled’ means: operable: to- release said’ releasable: means
and- to' control' the position- of* said" latching- means:
in accordance with whether- the recording:to be: played-is:
on the obverse or-reverse side of the record: -

4. In' an automatic phonograph, storage means ‘for
storing a plurality of disc records- having recordings on
the obverse and reverse sides thereof, cyclically operable:
operating mechanism- for moving: said' records one at a

‘time from- said storage means- into a- playing position; a

pair of oppositely disposed record-reproducer means:nor-
mally" retained in inactive position- relative' to a record:
in said’ playing position, means urging said' record-re-
producing means respectively into active relationship with:
the obverse and reverse sides of a record: in' playing posi-
tion, releasable means normally restraining said record:
reproducer means against: the action’ of said’ last means;
latching means normally engageable: with the second: one
of said' record-reproducer means to- prevent: movement
thereof into- active engagement with the reverse side- of
a record in playing:position and moveable by said- operit-
ing mechanism into engagement with the first one- of said’
record-reproducer means to prevent movement thereof
into- active engagement with the obverse: side of a record’
in playing position, control means operable by said: op-
erating mechanism' to- release said‘ releasable means: at
a predetermined point in the cycle' of operations: there-
of, and* selectively’ operable: means: for' controlling- the
operation of said operating mechanism to determine
which of the recordings on said records are to be played
and the order of their playing and for causing said op-
erating mechanism to move said latching means into
engagement with the first one of said record-reproducer
means in any cycle of operations in which the record-
ing selected for playing therein is on the reverse side of
a record,

5. In an automatic phonograph having storage means
for storing a plurality of disc records having recordings
on both sides thereof, and cyclically operable operating
mechanism for moving said records one at a time from
said - storage means to a playing position; record-player -
means comprising two oppositely disposed, normally in-
active tone arms selectively moveable independently of
each other by said operating mechanism in each cycle of
operation thereof into operative engagement with the op-
posite sides of any record so moved to playing position,
predetermining means for controlling the operation of said
operating mechanism and said record-player means and
selectively operable to predetermine the playing of either
or both recordings of one or each of any plurality of the
records in said storage means in successive cycles of op-
eration of said operating mechanism, and normally ex-
panded scissors mechanism interposed between said tone
arms to prevent movement thereof by said operating
mechanism and adapted to be automatically collapsed by
said operating mechanism at a predetermined point in
each cycle of operation thereof.

6. In a phonograph for playing disc records having
recordings on both sides thereof, record-supporting means
for supporting a disc record in playing position, record-
player means comprising a pair of oppositely disposed,
normally inactive tone arms each mounted for inde-
pendent movement in two directions and carrying pick-
up means adjacent one end thereof, means for urging
the pick-up end of each tone arm into operative engage-
ment with the associated side of a record in playing
position in a direction perpendicular to the plane of such
record, means for urging the pick-up end of each tone
arm from its normally inactive position in a direction
parallel to the plane of a record in playing position,
scissors mechanism interposed bétween said tone arms
and normally expanded to engage the tone arms to main-
tain them in inactive position against action of both of
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said urgmg means, latching means selectively position-

able in movement-restraining engagement with one or the

other of said tone arms, and automatically and cyclically
operable means for collapsing said scissors mechanism
first to an mtermed1ate position to permit limited move-
ment by said urging means of the tone arm not engaged by
said latching means to cause the pickup end thereof to
engage the associated side of a record in playing posi-
tion and then to a completely collapsed position out of
engagement with said tone arms. '

7. In an automatic phonograph having a plurality of
swmgable record carriers each carrying a disc record hav-
ing sound recordings on the obverse and reverse sides
thereof, a reciprocable turntable, and means for swing-
ing said record carriers one at a time to and from the
path of said turntable for delivery of records thereby to
a playing position; a pair of oppositely disposed record-
reproducer means selectively operable independently of
each other to play the recordmgs on the obverse and re-
verse side of a record in playing position, reciprocable
selector means operable in either of two positions for each
said record carrier to selectively control actuation of
said carrier swinging means, control means normally op-
erative to effect operation of one of said record-reproducer
means whenever said selector means is.stopped in. the

corresponding one of said two positions for any record

carrier and operable, whenever said selector means is
stopped in the other of said two positions for any record
carrier, to effect operation of the other of said record-

reproducer means, and predetermining means selective- .
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1y operable to control the stopping of said selector means
to predetermine the playing of either or both recordmgs on
one or each of any plurality of the records in said car-
riers.
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