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This invention relates to record storage ana
player apparatus, and more particularly to a
combination record storage unit and player.

An object of the invention is to provide a com-
pact structure in which records of varying diam-
eters may be stored in a single storage magazine
and played as selected through automatic mech-
anism without the necessity of the records being
handled. A further object is to provide im-
proved apparatus of simple and compact struc-
ture, employing a minimum of parts for auto-
matically operating mechanically and in g5 de-
sired sequence records supported in a storage
magazine. Another object is to. provide remote
control for the selection and playing of records.
Yet another object is to provide mechanism for
mechanically playing in sequence records carried
in a storage magazine, the records being sup-
ported free of any central shaft extending
through the records and the records, if desired,
being imperforate. A further object is to provide
mechanism for the playing of records carried in
a storage magazine, with proper selection of
either or both sides of any or all records, while
at the same time providing means for rejecting
or cancelling any unplayed portion of the
records. A further object is to provide an auto-
matic record-playing device of the character al-
ready referred to in which records may be easily
inseried or withdrawn from the storage maga-
zine at any time. A further object is to provide
apparatus which will be effective for playing only
when a selected record is in place in its cradle.
A further object is to provide improved control
mechanism for restoring the parts to initial posi-
tion after the playing of a record, ete. Other

specific objects and advantages will appear as

the specification proceeds.

The invention is illustrated, in a preferred
embodiment, by the accompanying drawings, in
which—

Figure 1 is a perspective view of apparatus em-
bodying my invention; Fig. 2, a broken view simi-
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lar to Fig. 1 but showing only the framework and

shafts; Pig. 3, a broken end view in elevation:
Fig. 4, a broken rear elevational view of the
structure shown in Fig, 3; Fig. 5, a broken detail
sectiona] view showing the record supported in a
nen-playing or storage position; Fig, 6, a view
similar to Fig. 5 but showing the record in play-
ing position; Fig. 62, a broken sectional view
llustrating the driving mechanism employed for
a small size record; Fig. 7, a broken rear eleva-
tion of the carriage device employed; Fig. 8, a
front elevational view of the structure showing

p:

the support mechanism for the individual
records; Fig. 9, a broken sectional view illustrat-
ing the record and edge ring; Fig. 10, a broken
detail sectional view, the section being taken as
indicated at line 18—10 of Fig. 5; Fig. 11, a per-
spective exploded view of the tone arm mecha-
nism; Fig, 12, a similar exploded view of the tone
arm actuating mechanism; Pig. 13, a broken sec-
tional detai] view, the section being taken as in-
dicated at line {3—Ii38 of Fig. 5; Fig. 14, a dia-
grammatic view of the wiring layout; Fig, 15, a
detail sectional view of structure associated with
the record drive shaft; Fig. 16, a diagrammatic
layout of specific relays employed; Fig. 17, a
broken perspective view of certain rotating con-
tacts and a switch employed; Fig. 18, a broken
perspective view of switch structure employed;
and Fig. 19, a schematic plan view showing the
arrangements,

The apparatus comprises broadly a frame A,
2 record storage mechanism B providing a plu-
rality of individual cradles for records: a carrier
C equipped with tone arms assembly a, tone arms
control mechanism assembly b, record rotating
means assembly ¢, record rotating means control
cam d, cradle operating mechanism assembly e,
tone arms limit assembly %; power mechanism D
for operating said carrier and the driving means
carried thereby; and electrical mechanism E for

-controlling the power mechanism,

In the frame structure A, i0 designates a base
plate to which are assembled a left end plate it
and g right end plate 12 to form g rigid struc-
ture. Bearing housings {3 are staked to or
formed of end plates I and 12 into which are
Pressed suitable bearings 14, Supported in hear-
ings 14 are threaded shafts I5 and keyed shafts
165, (6>, {6° and (89. On base plate i0 are
formed or attached thereto knuckles {7 which
receive pivot pin 18.

In the storage mechanism B, 19 designates the
record cradle which is mounted on base plate 18
by flanges 29 secured to knuckles (T by pin I8.
Mounted at each end of cradle on bearings 2{ are
rollers 22. . At the inner end of the cradle 19, ad-

. Jacent to roller 22, are rollers 24 mounted on

650

bearings 23. Secured to cradle 19 on pin 25 is
lever 28 to which is secured spring 27 and grooved
block 28. Attached to spring 27 is contact 29.
Spring 27 and contact 29 are separated by insu-
lator 38. Mounted on cradle 19 and separated
therefrom by insulator 31 is contact 32.
Mounted on base plate 18 are stops 33.

Carrier assembly C consists of frames 3§ and
38 secured to tubes 36 by nuts 87. Shoulders 38
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and the bore 3% of tube 36 are threaded. The
assembly 84—35—36 is a rigid structure.
Threaded shafts {5 engage with threaded bores
39. Keyed shafts (5 pass through holes in 34
and 3.

Supported between frames 34 and 35 is tone
arm assembly ¢ consisting of two symmetrical
assemblies about the cenfer line of carrier C.
Tube 40, on which is pressed washer 4{, sup-
ports trunnions £2¢ and 42, Hollow bhearing
screws 43 secure to tapped holes in frames 234
and 35. The shoulders f and g of bearing screws
43 support alignment bearing tube 48 and trun-
nions 42¢ and 42°. Attached to flanges of tone
arms 45* and 45Y are cam followers §{, conical
tipped cylindrical pins.
are free to rotafe independently about the axis
of alisnment bearing tube 48 and about the axis
of pivot screw 44. Ends of tone arms 452 and 45
are fitted with standard crystal pick-up 49 and
styliss 58, Lead-ins' 52 from pick-ups 49 are
secured to tone arms 45% and 450 by clips 53.
The force exerted by compression springs 46,
retained between sockets at ends of brackets 41
of trunnions 422 and 42Y and sockets 4§ in
countérweight of tone arms 622 and 42b, direci
the stylus ends .of tone arms 45° and 45° pivoted
about screws 44 toward the éenter line of carrier
C. Mounted on trunnions £2* and 42° are shields
54 and 5% in each of which is aperture 55 and 57.
Tone- arms 452 and 45 are: each statically bal-
anced by adding or removing metal from
counterbalances.

Tone arms control: mechanism assembly &

secures to frames 34 and 35 concentric with ¢

keyed shaft i6° and is symmetrical about its
center line, one-half of which is to control tone
arm 452 and the other half to control tone arm
450 each independent of the other. The funetion
of either unit is to control the movement of ifs
tone arm £5° or 43" at all-times except when the
stylus 58 is on the record. A cycle of operation
is 180° of rotation. Inner clutch race 88 is
feathered to keyed shaff £6°. Bearing sleeves 58
are locked to frames: 34 and 35 by nuts 69 and
support cam and outer clutch races 61 and 2.

Bearing sleeves. 59 are free' of keyed shaft f{6°. -

Balls £3 are retained by the inner clutch race 58
and outer cam and clutch race 6. Springs 64,
between washers 63, are mounted on bearing
sleeves 59 so that hubs of cams and outer clutch
races ride against shoulders of 59 at K with
enocugh friction to: prevent rotation except when
actuated through balls 63. Cam and clutch &
and 62 rotate in opposite directions and are of
the over-riding type. Rotation of keyed shaft
i8c eclockwise operates one eclutch; rotation
counter-clockwise operates the other; thus either
tone arms may be controlled.

Record rotating means assembly ¢ consists of
a drive sheave 10, mounted sheaves 72 and 13,
and an endless drive belt: #1.. Bushings 67 are
pressed into frames 34 and 35 and support on
shoulders m tube 85 and yoke 68 separated by
washers §9. Sheave 70 mounted on tube €6 is
concentric with and feathered to keyed shaft {52
voke 8% is concentric with and free of keyed shaft
{82, . Sheaves 72 and T3 are niounted on yoke §8
by shafts 74. Record drive wheels 15 and 76 are
mounted on: shafts 74. Sheazves 78,- 72 and 138
are connected: by endless drive belts 71 so that
each rotates simultareously, sheaves 12 and 73
rotating at the same speed. The diameters of
drive wheels 75 and 78 are such as to rotate 10"
and 127’ records at the same speed.

Tone arms 45¢ and 45%
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Record rotating means control cam d is re-
tained in place by and feathered to keyed
shaft {6b.

Cradle-operating mechanism e consists of
levers 77 and 78, separating tube 719, yoke 82,
and shaft 81. Levers 77 and 78 are feathered to
keyed shaft 1G¢ and separated by tube 73. Yoke
82 with hook formed at the end is connected to
levers 17 and 78 by shaft 81 at n. Stops oz levers
17 and 18 and yoke 82 limit travel about joint n.

Tone arm limit assembly h consists of base 83,
selenium tubes 842 and B84%, bulb §5, selenium
tube shields 87, and bulb shield 86. Base 83 is
pbored to mount free of and concentrically with
tube- 38 of threaded shaft i52. Base 83 has pro-
visions for mounting two selenium tubes 842 and
84Y and bulb 85.. At one end of base 83 is lever 88,
integral with base, and is held against stop 89
by spring 88. Selenium tube covers 87 and bulb
shield 86 mount on base 83 so as to enclose
selenium: tubes 5§42 and 84 and bulb §5. Sele-
nium tube covers §7 and bulb shield 85 are each
provided with apertures at o, p, ¢ and r.

Power mechanism D is an arrangement of
electric motors 81, 98, 88, 185, gears, worms,
worm wheels, shafts, cams, and levers for oper-
ating threaded shafts 15 and keyed shafts 162,
16>, 16°, and 189, all controlled by electric mech-
anism E, as described herein.

In the power mechanism D, 9! designates a
motor. Power unit 3!, mounted on end plate 12,
drives threaded shafts {5 through gear train 92,
83 and 94, being arranged so that both shafts {5
rotate either clockwise or counter-clockwise
simultaneously and at identical speeds. Power
unit 34 is a reversible rmotor. Gear 92 is mounted
on motor shaft. Gear 93, with inside and out-
side teeth, and shaft 95 on which it is pressed,
are mounted in bearings %8 pressed in end plate
{2 and bracket 97. Gears 94 are pressed on end
shafts 8.

Power unit 98, mounted on end plate 12, is con-~-
nected to and drives shaft 18° through coupling
89, Power unit 98 is a reversible motor with in-
tegral gear reduction.

Power unit 160, mounted on end plate {2, drives
keyed shaft 162 through endless beit (04, Sheave
{01 mounted on motor shait and sheave 183
mounted on keyed shaft 162 are connected by
endless drive belt 184. Between sheave {03 and
end plate 12, fly wheel {02 is mounted on keyed
shaft {62, Power unit 109 is a constant speed re-
versible motor.

Power vnit 199, mounted on end plate {2, oper-
ates keyed shafts 16b and 182 through a system of
worm wheels, worms, shafts, cams, and levers in
which shafts {15 and 1{5 are arranged to operate
at the same speed. Through worm {85, mounted
on shaft of power unit 165, worm wheel {87, shait
198, and worms {89 and {8 drive worm wheels
fif and {12, Worm wheels {{{ and {12 and cams
ii3 and {4 are mounted on shafts 1i5 and {i8.
Shafts 45 axd. {15 are mounted in bearings 117
pressed. in- end plate {2 and bracket 87. Levers
{18 and 119 are niounted on keyed shafts 8 and
§69, Levers 127 and {¥{ are connected tc levers
{18 and (1§ by pins 122, and cam followers 124,
secured:to ends of levers i29 and 121, are retained
in cam grooves by shoes {23 on shafts {i5.and { {6.

The electrical mechanism E for conirolling the
power mechanism is a. system of electrical cir-
cuits made up of bus and wire connected swit:zhes
operated manually, electrically, and mechanic-
ally, supplemented by other parts as described be-
low (of these parfts relays 23{ and 232 are as- .
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seinbled together in a shallow container and are
fastened above end plates 11 and 12; and the bal~
ance of the parts, those not assembled with the
power mechanism and carrier assembly, are as-
sembled in a container which mounts on end plate
{2 in the space in front of the power mechanism
and which contains on its front face the switches
220 and 221 together with their indexes. The
wiring from the carrier C consisting of lead-ins
from the pick-ups, the connections to tone arm

limit assembly 7, and switches 1952 and 195" are

carried to an anchorage position at the center
rear edge of base 10 as a trailaway with sufficient
slack to permit the movement of the carrier C to
either end of the mechanism). The operation of
the electrical mechanism is categorically divided
as follows:

Manual

Switch 220 —A 3-position 3-circuit switeh with
an “off,” “select,” and “play” position, in which
“select” and “play” are common with the “on”
position, and contact 149, is made momentarily
in passing from “select” to “play.” Pilot light
223 is combined with the switch.

Switch 221.—A plurality of normally open
single pole push buttons, two for each cradle.

Switch 193.—A normally open double pole push
button.

Electrical

Relay 231.—A plurality of relays, one for each
cradle, consisting of coil 228 and contacts 225, 226
and 227.

Relay 232.—A plurality of relays, one for each
cradle, consisting of coil 131 and contacts i29 and
130. :

Relay 233 —Consisting of coil 155 and contacts
1562, i53 and 154.

Relay 234.—Consisting of coil 159 and con-
tacts 156, 157 and 158.

Relay 235.—Consisting of coil 148 and contacts
146 and 147.

Relay 236 —Consisting of coil 160 and contacts
161, 162, 163, 164, 185 and 166.

Relay 237 —Consisting of coil 167 and contacts
168, 169, 170, {71 and i72.

Relay 238.—Consisting of coil 173 and contact
{14,

Photronic relays 175 and 176.—High speed and
high sensitivity relays.

Condenser 224.—0One mfd. capacitator.

Mechanical

Rotating contact 217.—A switch consisting of a
ring 142 with projecting contact, a brush 140 in
contact with ring, and a plurality of brushes 141,
one for each cradle 19, arranged about the pe-
riphery of ring 142 and in the travel of contact of
the ring.

Rotating contact 218 —A switch consisting of a
ring 145 with a projecting contact, a brush {43 in
contact with ring, and a plurality of brushes 144,
one for each cradle 19, arranged about the pe-
riphery of ring {45 and in the travel of contact
of the ring.

Switch 219.—Consists of collector ring 132 and
two isolated segments 134 and (35, with connec-
tion to ring {32 made through brush contact (33,
and connection to segment (34 made through
brush contact 135, and connection to segment {35
made through brush contact 137.

Coil 228 of relay 23{ is connected to line 239
through brush contact 138, ring 132, and segment
134. Coil 131 of relay 232 is connected to line 239
through brush contact 139, ring 132, and seg-
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ment i35. Contact is made between relay 231
and relay 233 through brushes 140 and 14 on
ring 142 of rotating contact 217, and between re-
lay 232 and relay 234 through brushes 143 and
i44 on ring 145 of rotating contact 218. Rotating
contacts 217 and 218 and switch 219 are fixed and
secured concentrically to tube (28, whiech is
mounted on keyed shaft {69, so that either may
rotate independently of the other and is retained
in place against shoulder s of shaft {69 by spring
washer 127. Gear 126 is mounted on tube (25
and engages with gear (28, which is mounted on
threaded shaft 18 so that as shaft (5P rotates,
rotating contacts 217 and 218 and switch 219 are
also rotated in the ratio of approximately 350°
of rotation for contacts and switch on tube 125
to the travel of carrier C between end plates 11
and 12 on shafts 152 and 155,

Switch 179.—A normally closed single pole
switch secured to base 19 adjacent to end plate
11 so that contact with frame 34 travelling to-
ward end plate 1l opens switch.

Switch 180.—A normally closed single pole
switch secured to base {0 so that contact with

5 frame 35 travelling towards end plate 2 or sta-

tionary adjacent to end plate {2 opens and holds
open switch,

Switch 241.—A cam-operated arrangement of
contacts in which 50, (5i2, I5ib, and {5ic are
normally closed, and 184 and 187 are normally
open. Switch 24{ is fixed and secured concen-
trically to shaft (1% between power unit {68 and
end plate 12 and is operated at 180° intervals by
rotation of shaft {185,

Switch 195¢2—A cam-operated arrangement of
contacts in which 185, 186, 190 and 1922 are nor-
mally closed, and 182 and 1§2b are normally open.

Switch 195%—A cam-operated arrangement of
contacts in which {83 and (9{* are normally open,
and 188, 189 and i8{2 are normally closed.

Switches 1852 and 195 are identical, and are
mounted together on carrier C supported from
frames 34 and 35 so that the cam of switeh 1§52
follows groove ¢ in cam and outer clutch race §2,
and cam of switch 195> follows groove # in cam
and outer clutch race 1. Switches 1952 and 195>
operate one clockwise and the other counter-
clockwise at 180° intervals by rotation of shafi
i6e, .

Switch 242—A lever-operated single pole
switch in which contacts 29 and 32 are normally
open,

Operation

Loading—Records of varying diameter ave
placed intermixed in the storage magazine B one
in each cradle {8. "All cradles need not be filled,
and only those containing records will function.
A record, resting on rollers 22, engages and de-
presses grooved block 28 closing contacts 29 to
32 of switeh 242 through which switches 221 are
connected to line 248. Grooved block 28 also sup-
ports record in an upright position. 'The con-
nection of all relays 28i and 232 to line 246 is
through switches 242 and 22{. Cradles {§ in
which there are no records, and contacts 28 tc
32 of switch 242 which have not been closed, are

" inoperative.

70

75

Selection of records—Turn the indicator of -
switch 228 to pre-select the record sides to be
played by momentarily closing switch 22{ oppo-
site each selection desired to be played. There is
a switch 22( for each record side; twe for each

cra,dle 18. Each switch 221 is connected to a



relay; odd numbers to reldy 234 gnd even num-
bers to relay 232,

Playing the record.—THhe pre-selected records
will.play in numerical sequence;. The cradles 1§
each with a record having an: odd and ever rum-
bered selection, dare pivoted from. storsge maga-
zihe B to a playing: position and returied at the

end of the selection. Odd-numbered. selections;.

and even-numbered selections eonsscutive with
them, are the two sides of the same record; the
second.side of which, if selected; plays before be-
ing returned to the stordge magazine B, With
the refurn of the last selection to the storage

magazine B, the: device automatically returns toe-

norimal ready agaiii for pre-selection of another
group.. Any selection may be rejected while play-
ing, to be followed by the mext selectiont in' the
sequence,

Carrier- C, in the stait position betweern end
plate 12 and nedrest end cradle 18, and to which
it alwdys returns automatically after playing the
last selection, holds switch: 180 open. After ail
selections have been made, turn indicator of
switch: 220 to play position. In passing from

select to play positions; contact {49 is momen--

tarily closed through which coil 14§ of relay 243
is energized closing contact (48 and (47% ang
opening contact (475, Relay 235 holds closed
through its contact 146. Power unit §i, energized
through contact 147b; rotates threaded shafts 5%
and 5% in the forward direction, and carrisr ¢
advances along cradles 19 of storage magazine
B through engagement of fhireaded bores 3% of
tubes 36 with threaded shafts i5. Asthe carrier
C lines up with the first record selected, the
brushes: 141 and 144 make contaet with the rings
142 and 145 connecting relay 231 to relay 233
if an: odd selection las:been made and relay 232
to relay 234 if an even numbered selection has
been made,

Placing carrier C in g playing position centered
on a cradle 19 is accomplished by energizing
either relays 233 or 234 which de-energizes power
unit 91 by opening cireuit through either contaet
152 or 156. Power unit 185 is energized by the
closing of either contact 153 of relay 233 or 157
of relay 234. Rotation of power unit {98 is im-

parted to keyed shafts (5P and 189 through the-

arrangement of cams {13 and i(4 and levers {18
£19, 120'and i2l. ’

The hooked end of yoke 82 of cradle operating
mechanism assembly e, feathered to keyed shaft
16¢ and rotating counter-clockwise, engages roller
23 of cradle i§ causing sftorage mechanism B to
rotate clockwise about pivot 20. As rotation pro-
gresses, the hook becomes engaged between rollers
23 and positively lowers mechanism. B {0 base
plate 10,

Simultaneous with.the above operation, record.

rotating means assembly ¢ is lowered by record

rotating. means cortrol cam d wiiichi is feathered

by keyed shaft 16° so that as storage mechanism
B approaches base {8, either of record drive
wheels 75 or 18 engage the record, clasping it se-
curely between rollers 22 and wheels 75 or 76 de~
pending upon the record diameter.

With stordge mechanism B securely 1n posi-
tior on base I8, lever 2§ is rotated counter-clock-

wise about pin 25 removing grooved block 2§ from

record, and record rotating means control cam &
rotates free of record rotating means assembly c.
Cam-operated switch 24F on shaft {5 opens

contact 59 and closes contacts 184 and (8T when

storage mechanism B and rotating means assern-
bly ¢ reach the playing position. Opening of
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contact i50° de-energizes’ power unit {05 and
shafts 169 gnd 189 come to rest. Energized relay
233 or 234 has closed contact 154 or {58 through
which power unit {09 is energized causing record
rotation in the correct direction through the link-
age with keyed-shaft 182, Fly wheel 102, revolv-
ing on'shaft 162, tends to maintain uniform speed..
Reversible power unit 98 is enerigized through
either contact: {54 of relay 233 or 158 of relay
234, causing keyed shaft {6¢, to which power unif:
88. is' connected; to rotdie in the correct direc~
tlon.

Inner clutch race 58, feathered. to keyed shaft
16°, rotates cam and outer clutch race 62 through
clutch balls 63 when power unit is energized
through relay 233 and rotates cam:' and outer
clutch race 61 when power unit is energized
through relay 234. Cam followers 5i on tone
arms #5% and. 45 are in cam grooves V when
tone arms are in a-feed-in. position, the conical
point of which rests on the bottoms of cam
grooves  V resisting the force of springs 46.

Approximately 175° of cam groove V is concen-~
tric’ with shaft 16¢, the bottom. of the groove V
for this segment inclining or tapering towards
the center of. the assembly.

As either cam 61 or 62 revolves, follower 51,
restinig in and on bottom of cam groove V main-
tains the position of tone arm 45* or 41 about
the axis of tube 40 as the concentric segment of
the grdove V is followed, and either tone arm
452 or 48V to: pivot about screw 44 toward cenfer
so that stylus 58 is placed on starting groove of
records. The various record sizes-accommodated
by’ this apparatus all have a common: fone arm
feed-in position which is the intersection of all
the reeord starting’ srooves.

The cams 61 or 62 are roftated by shaft i6c
through a cycle of 180° at the end of which the
cam followers 54 are free of the cam- grooves V
and the conical points of the followers 51 are
off the bottoms of the grooves when the cams
have rotated approximately 175° the stylus of
either tone arm comes to:rést ity the record start-
ing groove, and the inwsrd- pressure caused by
springs 46 now is resisted by the stylus in the
récord. groove.

At completion of 180° cycle by cams 61 or 62,
switches- £95% or 195V is-dctugted by fHeir respec-
tive cams in grooves ¢ and 4 in:eams 6f and 6%
opening contgcts 185 to 92V of switch 195> and
contacts 188 to 1910 of switchr {85P, and closing
contacts 192 of switch 198>, Opening of either
contact: 185 or {88 de-energizes power unit 98

-and stops rotation of shaft 6° and either of

cams §1 or §2.

The stylus in the record groove cdiries either
tone arm 452 or 48 upward across record toward’
the record end groove.

Shields 54 and 55 rotate about axis of trun-
nions 4% or 83 hetween Seleniuny tube shields 87
and bully shield 88 With the stylus in the record
end groove, the apertures 56 and 57 each coin-
cide with apertures ¢ and ¢ in bulb shield 86, ad-
mitting light from bulb 85 through apertures o
and r in selenium tube shields 87 to selenium
tubes 84 and 84» which operate photronic relays

. {15 or 17§ closing comntact {77 or {78, This ener-

10

75

through a cycle of 1867

_ gizes either relay 236 or 237 which is held closed
through its contact {6f or 188.

Either contact
182 of relay 23§ or contact 169 of relay 237 closes
circuit to 2nd energizes reversible power unit 8.

The cams: 61 or 62 dre rotated: by shafts 16¢
, Through the first 6° or
7° of rotation, the conical point of either follow-
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ers 5l engages the sloping grooved surface V of
cams §! or §2 and are forced outward against
spring 4€. Stylus 50 of tone arms 452 or 45 is
raised from record and held stationary about
axis of tube 40 by follower 54 point in grooves. As
either cam 81 or 2 rotate, followers 5{ are di-
rected by outer flange of groove V, returning tone
arms 452 or 45" to feed-in position.

At completion of 180° cycle by either cam 64
or 62, switches {952 or {95 are actuated by their
respective cams in grooves ¢ and u in cams 61 and

62 opening contacts 188, 190 and 1922 of switch-

1952, and contacts 189 and (912 of switch (955,
and closing contacts {82 and 1920 of switch 185#
and contacts 183 and 9P of switch {85%. Open-
ing of contacts 189 and 186 de-energizes power
unit 98 stopping rotation.

If the foregoing selection is odd numbered and
is consecutively followed by an even numbered
selection, contact 199 of switch (952 is open at
the completion of cycle by cam 64 which has just
returned the tone arm 48P from the end of the
odd numbered selection. Contact {66 of relay
2386 is open. -

There is current through the 232 relay ener-
gizing coil 173 and opening contact {74 of relay
238. Thus the circuit to the 231! relay is open
and it returns to normal. Relay 236 is de-ener-
gized, its contacts returning to normal, prevent-
ing the energizing of power unit 165 and the re-
turn of cradle 19 to the storage magazine B.
Contact 227 of relay 231 is closed, which closes
circuit to relay 232 through its contact 130. Con-
tact 163 of relay 238 and contact {78 of relay 237
are both open, preventing energizing of power unit
105 and the return of cradle 19 to storage maga-
zine B. Power unit 88 is energized through
closed contact {58 of relay 234 and contact {87
of switeh 24! which cycles, placing tone arm 44
on record. At the end of the selection, photronic
relay (76 closes contact {78 which holds through
its contact {68, energizing power unit 185 which
is described herein below.

Power unit {085 is energized through either
contact 153 of relay 226 or contact {70 of relay
231, which is closed, and either contact 182 of
switeh 1952 or contact (83 of switch 195° which
is closed by completion of cycle by cams 61 or 2.

Rotation of power unit 103 is imparted to keyed
shafts 16 and 169 through the arrangement of
cams ! {23 and {18 and levers {18, 119, 120 and 12{.
The hook end of yoke 82 of cradle operating
mechanism assembly e, feathered to keyed shaft
{6¢ and rotating clockwise, causes storage mech-~
anism B to rotate counter-clockwise about pivot
20. Rotation of storage mechanism B lifts record
rotating means assembly ¢, still in contact with'
record, clockwise about keyed shaft 162, until
lever 25 rotating clockwise about pin 25 is free of
base 10. When grooved block 28 engages record
and holds same upright as record rotating means

control cam d rotates clockwise, engages record

rotating means assembly ¢, disengaging it from
record.

Cradle i3 of storage mechanism B comes fo
rest on base i0 against stop 33 as cradle oper-
ating mechanism assembly e is lifted free of
rollers 23 and cradle 9. )

Cam operated switch 244, on shaft {5, opens
contacts 184, 187, 15ia, 151>, 1B4c and closes con-
tacts 159 at completion of 180° cycle of shaft
i15. Contact {72 on relay 237, or contact 185
on relay 238, and contacts (52 and !5 on
switch 241 are open. ;

This opens the circuit through switch 29 to
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and de-~energizes and returns to normal relay 25t
or 232 which initiated the operation. Through
opening of confact 226 of relay 231 or contact
130 of relay 232, relays 233 or 234 are de-ener-
gized, opening contacts 154 and 53 of relay 233,
contacts 168 and 157 of relay 234, and closing
contact 152 of relay 233 and contact 158 of re-
lay 284. Closing contact {53 or {57 opens cir-
cuit to power unit 105 which is de~energized and
stops. -

Closing of contact 152 of relay 233 or contact
166 of relay 234 closes circuit to power unit 91
through contact 147° of relay 235, which resumes
rotation in a forward direction repeating the
above sequence for each selection made.

Opening contact 154 or 158 opens circuit to
relay 286 or 237 which are de-energized and re-
turned to normal opening contacts 161, {162 and
163 of relay 236 or contacts 168, 169 and {78 of
relay 237 and closing contacts (68, 165 and !66
of relay 23§ or contacts {71 and 172 of relay 237,

After all selections have been played, the car-
rier C will continue to travel in a forward direc-
tion fowards end plate 1{ until at the end of its
travel switch 179 is open, which opens the cir-
cuit to coil 148 of relay 235. Through the hold-
ing contact 146, relay 235 is de-energized. Con-
tact 1470 opens the forward circuit and closes the
return circuit through contact 1472, reversing the
power unit 91 and direction of rotation of shafts
{82 and {5, Carrier C is then returned to the
starting position where frame 35 in contact with
switch 180 opens and holds open circuit to power
unit 94 which is de-energized and stops.

Interruption to service—~Should current fail-
ure occur while power units 98 or 125 are ener-
gized, it is necessary to complete their cycles
upon resumption of service. Current failure
opens relays 231 and 232 which cancel all pre-
selections not played. When selector switch 228
is turned with indicator to “off” position, it con-
nects line 248 to contact i51¢c of switch 24t which
is closed when power unit {05 is in cycle.

Through contact 151¢ and contact {922, power
unit 98 is energized, which upon completion of
its eycle opens its contact 192 and closes its con-
tact 192b, energizing power unit 98 through con-
tact 1912 reversing power unit 98 rotation. Thus
tone arms 45 and 45 are returned to feed-in
position through cams §{ and 62. Upon comple-
tion of the cycle, contact 1912 opens and contact
191> closes, connecting line 240 to cycle motor
105. Completion of the cycle of power unit 135
opens contact 161c of switch 241 and opens the
circuit. -

The apparatus has now had its components

returned to normal and is ready for re-use, ex-
cept carrier C which will return to starting posi-
tion when indicator switch is turned to select
position and while selections are being made.
. Record rejection.—To reject a record selection
while playing momentarily, close switch 1{93.
This will -energize the photorelay ecircuits 238
and 281, through which power unit 28 is ener-
gized and tone arm returned to “feed-in” posi-
tion. The next selection will then play.

Any suitable record disk may be employed. In
view of the fact that the disk is supported on
edge and rotated by means engaging the edge, it
is desirable to omit the central opening that nor-
mally appears in a record disk and to thus pro-
vide an imperforate disk. This not only increaces
the capacity of the record disk, but also provides
highly useful space in the center for the use of
3 label, etc. In the-illustration given in Fig. 9,
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the disk 258 is-shown provided with g rubber tire
251. ‘The resilient body ‘thus :provided serves not
only as a protection for the disk but facilitates
the rotation thereof in the ‘mechanism shown.
The -tire ‘spans chips or nicks in the peripheral
edee of the disk and provides :a smooth track
for engagement with the drive wheels, ete. It
will be understood that the tire 251 may be
formed of any suitable material and may, if de-
sired, be formed as an integral part of the disk
250.

While in the specific embodiments illustrated,
the cradles for receiving the records are shown
mounted for tilting movement upon a frame, it
will be understood that they may be mounted for
movement in other directions, as, for example,
by sliding-the cradles longitudinally along a cen-
tral support so that in the playing of a selected
record, ‘the cradles or their records on their side
of the selected record may be moved longifudi-
nally to free & space -about the record for the
playing-thereof-in-position.

In ‘the -foregoing description, Ihave set forth
a specific embodiment of the invention in great
detail for the purpose of illustrafing one :mode
of use of the invention; -it -will be understood,
however, -that such details may be varied -widely
by those skilled in the art without departing
from the spirit of my invention.

Tclaim: :

1. In record storage and player apparatus, a
frame, ‘a -threaded shaft rotatably mounted
therein, means for rotating said -shaff, a plural-
ity of cradles each adapted to receive a disk
thereon, -said -disks baving -record grooves .and
each having = resilient tire about its periphery,
a carriage mounted upon said threaded shaft, a
drive wheel mounted upon said carriage, means
for rotating said drive wheel, sagid drive wheel
being adapted to receive the tire-of-a selected disk
for-rofating the same when the disk is-tilted for-
wardly, means for selectively tilting a cradle and
the disk ecarried sthereby forwardly o bring the
tire rim. thereof into engagement with-said drive

vheel, .and a stylus carried by said carriage and |
adapted to ‘be brought inte -engagement with a

groovein said disk.

2. In record storage and player -apparatus, a
frame, a -plurality of cradles each adapted to re-
ceive a disk thereon, -said -disks having record
grooves and each having a resilient tire about its
periphery, carriage means:mounted.on the frame,
means ‘to ‘move said carriage means longitudi-
nally onthe frame, a drive 'wheel! mounted upon
said carriage means, means for rotating -said
drive ‘wheel, said drive wheel being -adapted to
receive the tire -of -a selected .disk for rotating
the same when the:disk is moved forwardly, means
for selectively moving a cradle angd the disk car-
ried -thereby forwardly to bring the tire rim
and a-stylus carried by said earriage means and
adapted to be brought into engagement with-a
groove in said disk. .

:3, In record storageand player apparatus hay-
ing a plurality of cradles-=ach adapted to receive
a-record disk-thereon, a carriage-adapted tomove
longitudinally .alehg said -cradles, 'a tone arm
mounted upon said carriage, means for selec-
tively moving a:eradle and the disk carried there-
by forwardly toward said carriage, means-for po-
sitioning the carriage adjacent a selected cradle,
means for rotating a selected. record disk, means
for -engaging said tone arm with a selected rec~
ord, and means for disengaging the tone :arm

[}
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From ‘the selected record -upon the record being
‘played to completion, said disengaging means
in combination with :a tone arm limit assembly,
comprising -a light sensitive device, and means
rendered operative by the movement of the tone
arm 1o a final position in the playing of the
tecord fto energize said light sensitive device,
whereby said disengaging means is energized and
said tone arm is lifted from the record and re-
turned to feed-in position.

4. In record storage and player apparatus hav-
ing a plurality of cradles each adapted fo re-
ceive :a record disk thereon, a carriage adapfed
{0 move longitudinally along -said cradles, a tone
arm mounted upon said carriage, means for se-
lectively moving a cradle -and the disk carried
thereby forwardly toward .said -carriage, means
for positioning the carriage adjacent -a selected
cradle, means for rotating a selected record disk,
means -for engaging said tone arm with a se-
Jected record,-and means-for-disengaging the tone
arm-from-the selected record upon the record be-
ing-played to completion, said disengaging means
in combination with a tone arm limit assembly,

5 eomprising a light sensitive device, a light source

spaced apart from said light sensitive device, a
shield normally positioned between the light sen-
sitive-device and the:light:source and adapted to
permit the light sensitive device to be energized
when the tone arm is -moved to final position in
the -playing of -the record, a relay normally open
and adapted to be closed when the light sensi-
tive device is energized, whereby said disengaging
means is-energized and the tone arm is lifted from
the record and returned to feed-in position.

‘5. In record storage and player apparatus hav-
ing a plurality of cradles .each adapted to re-~
ceive a record disk thereon, a carriage adapted
to move longitudinally along said ecradles, tone
arms mounted upon said carriage in spaced-apart
relationship and adapted to receive a selected
record therebetween, means for selectively mov-
ing a cradle and the disk earried thereby for-
wardly toward said carriage, means for position-
ing -said carriage adjacent a selected cradle,
means for rotating a selected record disk, mezans
for engaging said tone arm with a selected rec-
ord, and means for disengaging the tone arm
from said selected record upon the record being
played to completion, said disengaging means in
combination with a tone arm limit assembly
mounted upon the-said carriage, and comprising
two -phofo-electric cells in spaced~apart relation-
ship, :a bulb positioned centrally between said
photo-electric cells, two shields each having :an
aperture therein and each positioned between
said ‘bulb -and -one of said pheto-electric cells so
that said photo-electric cells are normally de-
energized, each of said shields cooperating with
one of said -tone .arms, whereby the aperture in

.light source -to.reach the photo-electric -cell and

thereby energize that photo-electric cell when the
tone arm is moved to final position in the playing
of therecord, two photronic relaysnormally .open
and each cooperating -with one of said.photo~elec-
trie cells, each of said relays being adapied to be
closed when a photo-electric cell with which it
copperates is.energized, whereby the disengaging
means is -energized and the tone arms are lifted
from the record and returned to feed-in position.

®. In record storage and -player apparatus, a
frame, a plurality of cradles supported upon said
frame and adapted to receive regords, .each of
said cradles having switeh means mounted there-
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in normally in open position and adapted to be
closed when a record disk is received within the
cradle, and a cradle preselection means for each
of said cradles in combination with the switch
means mounted in the cradle with which it'is as-
sociated, said preselection means normally in an
incperative condition and adapted to be manually
placed in operative condition when the switch
means with which it is in combination is closed,
whereby when a cradle has a record supported
therein said switch means is closed and the cradle
preselection means can be placed in operative

condition with the result that a series of cradles -

can be preselected and the records carried there-

by will be played in sequence automatically, and 1

when a cradle does not have a record supported
therein, the switch means is open and the pre-
selection means for that cradle cannot be placed
in operative condition thereby preventing the in-

clusion of an empty cradlie in a preselected series. 20

WILLIAM JAMESON.
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