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13 Claims.

This invention relates to automatic phono-
graphs of the type comprising, essentially, stor-
ing means for disc records, and record playing
means of which one is movable relative to the
other for record selection, and has as a main
object to provide a highly versatile machine and
one which is yet of relatively simple construc-
tion so as to be economical in manufacture and
reliable in use.

Inasmuch as the machine may be designed for
the storage of g large number of records, the
storing means is preferably stationary and the
playing means, which is relatively small, is con-
stituted as a carriage reciprocable along the
records for the selection thereof. In the em-
bodiment which will be described herein the
records are stored closely in horizontal face to
face relation on individual trays and are mu-
tually supported in a manner to prevent warp-
ing. In automatic playing the carriage is stepped

into selecting relation, in either direction, with

successive records throughout the stack, remov-
ing each record and playing one face or both
faces thereof, and then returning the record to
storage. In automatic selective playing, the car-
riage will automatically play either or hoth faces
of any series of selected records regardless of
their position in the stack. The order in which
the records are played depends in any case on
the direction in which the carriage happens to
be traveling, this direction being controllable in
order to obtain a desired sequence. The play-
ing mechanism automatically sets itself in any
case, in accordance with the size of the record to
be played. Means are also provided for repeat-
ing the playing of any record when desired.

A practical embodiment of the new machine is
shown by way of example in the accompanying
drawings, in which

Figure 1 is an elevation of the machine, partly
breken away,

Pigure 2 is an isometric view of the machine
with the carriage, or playing mechanism, re-
moved, ‘

Figure 2a¢ is an elevation of the carriage,
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Figure 3 is a plan view of a record supporting .

tray set for a 10 inch record,

Figure 4 shows the tray of Figure 3 set for a
12 inch record,

Figure 5 is a bottom plan view on an enlarged

50

scale of a record positioning abutment such as .

appears in Figures 3 and 4,

Figure 6 is a section on line 6—8 of Figure 3
and onh an enlarged scale,

Figure 7 is a partial view like that of Figure
6 showing a different relation of parts,

2

Figure 8 is a horizontal section through the
stack showing record trays in stored and removed
relation,

Figure 9 is g partial front elevation of the
record storing means in substantially full size,

Figure 10 is a vertical section through a gear
box which appears in Figures 1 and 2 on a smaller
scale,

Figure 11 is a section on line t{—I1 of Figure
10, '

Figure 12 is a plan view of tray transfer means
forming a part of the carriage,

PFigure 13 is a section substantially on line
{3—I13 of Figure 12,

Figure 14 is a section
{4—14 of Figure 13,

Figure 15 is a section
15—15 of Figure 12,

Figure 16 is a section
{6—16 of Figure 12,

Figure 17 is a plan view of the carriage and a
record tray which has been transferred thereto,
Figure 17a shows a detail in elevation,

Figure 18 is a section on line 18—I18 of Figure
Figure 19 is a section on line 19—19 of Figure
18,

Figure 20 is a plan view of a tone arm, form-
ing a part of the carriage, together with adjust-
ing means set for a 10 inch record,

Pigure 21 shows the parts of Figure 20 set
for a-12 inch record,

Figure 22 is a bottom plan view of the carrlage

Figure 23 is a sectmn on line 23—23 of Pigure
22, righted,

Figure 24 is a partial view like that of Figure
23 showing a different relation of parts,

Figure 25 is a section on line 25—235 of Figure
23,

PFigure 26 is a section substantially on line
26—26 of Figure 22, righted, showing certain
contacts and operating wheels therefor,

Figure 27 shows the elements of Figure 26 as
seen from the opposite side,

Figure 28 is a view substantially on line 28—28
of Figure 22, righted, with parts in advance of
the section in phantom,

Figure 29 is a view like that of Figure 28 with
a different relation of parts,

Figures 30 and 31 show details in connection
with Figures 28 and 29,

Figure 32 is a section substantially on line
3232 of Fligure 22, righted,

" Figure 33 shows the parts of Figure 32 in a dif-
ferent relation,

substantially on line
substantially on line

substantially on line

17
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Figure 34 shows elements of Figures 32 and 33
in a still different relation,

Figure 35 is a section substantially on line
3525 of Figure 22, righted,

Figure 36 is a seciion substantially on line
36—36 of Figure 35,

Figures 37 to 39 show different relationships
of tone arm latch means which appear. in Figure
35, Figure 38 heing @ -section :online: 38—38 of
Figure 35,

Figure 40 is a partial view like that of Figure
23 showing parts in different relation,

Figure 41 is a section substantially -om 7line
&{—4i of Figure 22, righted,

Figure 42 is a section substantially on line
4242 of Figure 22, righted,

Figure 43 is a view like that of Figure A2
showing a different arrangement of parts,

_ .Figure 44 is a section on line 44—44 of Figure
42,

“Pigure 45 is a section-on line 45—45 of Figure
43,

“Figure 46 shows a detail in -elevation,

‘Fisgure 47is a view of'the-mechanism of Figure
22 as-seen‘from the right-of‘that figure, right-side
up,

Figures 48 and 49 show the parts of Figure 47
4n-differentrelations,

'Figure 50 is a section on line 50—39 of Figure
48, A

Figure 51 is an -end-view-of -a wecord turning
fork ‘which-appears-in Figure 1,

Figure 5la is a section on line §la—Fta -of
FigurebHl,

Figures 52 and 53 show, in-different relation-
ships, Tecord -sizing - mechanism associated with
the turning fork,

Figure 54 s -an-elevation; partly broken away
and partly in vertical section,-of record-seleeting
“means,

‘Figure 55 -is a - secinon -substantially on line

55—b55 of Pigure 54,

‘Figure 56-is.a view of the-mechanism of Figure
B4 as seen from the right of the latter figure, and

‘Figures :57 -and 58 are wiring .diagrams.

In Figures 1 and 2 the frame of the machine
-is' shown -as -including Jower :and upper .parallel
.memibers 75 and36 joined-by:spaced vertical bars
17 and 78 which :are :bolted to member .16.
“Frame members 18 -and 89 :project Jaterally of
member 15 at the base of bars 17and T8 and
support upright bars 84 ang:82 gpposite bars 17

sand 718, respectively, -the ~uprights being -at :the
corners of a rectangle. The upper ends-of bars
-84 and-82 are bolted to horizontal bars 83,84 and
85. Referring :also.to Figure-9,-a multiplicity -of
-horizontal .channels 85 have.their backs:secured
to uprights 81 and 82 and their legs in contact
~with.and_ secured -to each.other so that.a multi-
-plicity of thin:but.rigid -supporting ledges:is pro-
vided. Similar-channels.81, .Figure .2, are simi-
-larly .associated with -uprights .77 and 18, -the
channels of each series being-directly epposed.to
-those of the other:series-so.that.a. multiplicity of
+horizontal tracks .is :provided, -each -frack -ecm-
prising a channel 8% and a channel 87 for-the re-
-ception of a record carrying tray 88.

Referring to Figure 3,.each .tray.88.comprises
.side .members :89 .and 99 having parallel ocuter
edges and an end connecting :member .91, these

_.members.eonveniently die.cast to.provide.an in-
tegral substantially 1J-shaped frame.  As here
_shown, the inner .top portions of the side mem-
bers are relieved at 92 and 93 to provide top re-
cesses having a depth slightly greater ‘than the
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‘thickness of a record. Outwardly the 1ecesses

are bounded by arcuate walls 94 and 9% struck
from a center X on a radius slightly greater than
6 inches, this same curvature being carried across
the inner edge 9{’ of the cross portion &f. As
shown in Figure 9 the side members 89 and 82 are
received in the channel tracks with close sliding
lateral .clearance, the bettems, inwardly of the
ledges, being downwardly offset as at 88’ slightly
less than the thickness of the ledges.

-The side members are relieved on top to provide

‘aligned rectilinear grooves and rabbets 86, 97,

-and 98,99 of the same depth as the relieved por-
4ions 92 .and 93 and intersecting the arcuate
lateral bounding walls of the latter. The groove
86 -and rabbet ‘97 have aligned bottom slots 100
and. 04 and groove 98 and rabbet 98 have aligned
bottom slots {02 and 183, As particularly shown
in_connection with slot (92, each slot has longi-
tudinally spaced lateral rectangular enlarge-
rents 104 and 195, "Sldable in groove 88 is a
‘block 108 to the bottom of ‘which is fixed a lon-
gitudinally extending spring tongue {97 whose
‘thickness is the same as the depth of the slot
102, the tongue having.a shank portion receivable
in the slot and a cross head portion 198 receivable
in one or the other of the enlargements {04 and
_185, the head normally lying against the head
of the block, in one of the enlargements, and so
Jocking the block in one of-two positions. Refer-
ence numeral 109 designates .a plate secured
against the shank portion of the tongue and hav-
_ing marginal portions underlying the margins of
slot 182 so as to hold the block -against upward
displacement. 'The tongue has an upturned ex-
tension 118 by means.of .which the head portion
108 can be depressed .to permit adjustment of
the block, as.particularly shown in Figure 7, the
top of the .extension normally lying below the
top surface of the block :as.shown in Figure 8.

When head portion 188 is engaged in -enlarge-
Jnent 105, as in Figure 3, the inner oblique cor-
ner 11 of the block is tangent to a circle whose
.center is -at X and whose radius is very slightly
.greater than 5-inches, and -with the three other
blocks 112,113 and 144 similarly adjusted, a .10
inch.record.will be supported at its opposite edges
by the side .members .88 and .90 with .its .center
at.X, the record being indieated at R0, Figure
8. With the blocks.set .in their other position,

.they will accurately .center :the 12 inch record

indicated .at RI12, Figure 4. In either case the
record is maintained .against radial displacement
but with freedom .of upward displacement and
with a central bottom area exposed.

The several trays 88 are loaded -with records R
and then inserted in the channel guides from the
front, Figure .2, suitable stops being provided so
that the fully inserted trays will be in vertical
register with the record holes in vertical align-
ment. The records.are inserted past a flat uni-
versal bar {15 pivoted on a-vertical axis between
pottom frame member 88 and a bracket {16.pro-
Jjecting from top frame member 88, the bar be-
ing biased by a spring {171 .and normally en-
.gaging in. front.of an .abutment pin 118 at.the
outer forward end of each tray side member 99,
as particularly shown in Figures 8 and 12. In
this manner, the registry of the stored trays is
substantially maintained. .Reference numeral
118’ designates.a guide pin_projecting from mem-
‘ber 90 adjacent its other end and cooperating
with the channel to prevent cocking of the tray
when being slid in and.-out.

A pdir of parallel vertical rods 119 and {20
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extend between top and bottom brackets 121 and
121’ projecting rearwardly of frame members
84 and 79 and strung on these rods are a number
of somewhat yielding sheets or pads 122 which
project forwardly in spaced relation to the side
members of the trays, one between each pair of
adjacent record faces. The sheets 122 have a
core of stiff material such as fiber board and
somewhat compressible facings of cloth or the
like. The sheet {22 beneath the lowermost rec-
ord, Figure 9, is supported on a solid cross plate
122’ extended between the frame uprights, The
thickness of the cushion sheets is such that each
has contact with adjacent record faces so that
the records are mutually supported from top to
bottom and so are maintained against warping.
The trays provide edge support for the records
while the sheets afford central support therefor.

The forward end of each tray arm 89 is re-
cessed to provide an outer longitudinal tongue
{23 whose inner margin is recessed to provide a
recess 124 having laterally extending edges 125
and 125’. With the trays in storage, all of the
recesses (24 are in vertical register. For a pur-
pose which will later be described, each position-
ing block {14 is provided at its inner forward
end with a lug 126.

In Figure 2 reference numeral i27 designates
an electric motor which, through a shaft 128,

drives into a gear box 129 disposed on frame :

member 15 forwardly of the storage means.
Within the gear kox, see also Figure 10, shalt
128 has fixed thereon a worm 129’ driving a
worm wheel (36 fixed on a vertical shaft 31
journalled in the top and bottom walls of the box
and having a thrust bearing 132. Shaift 13 has
a longitudinally extending groove (33 and its
upper end is journalled in the top frame member
76. When motor {27 is running, shaft 2! is
driven at the normal playing speed of a record.

Journalled in box {29 in parallel relation with
shaft 128 and to one side of shaft (3! is a shaft
134 on which is fixed a spiral gear 135 which is
engaged by a spiral gear {36 fixed on shaft 134.
Fixed on the right-hand end of shaft 134 is a
collar 137 provided with an axially extending
square walled notch {33, Figure 11. Freely ro-
tatable on shaft 134 beyond collar 137 is a disc
139 on which is pivoted a bell crank lever 149
by means of a screw i41. One arm {42 of the
lever is provided with a nose 143 engageable in
notch {38 and pulled toward engaging relation
by a tension spring {44, and the other arm {45 of
the lever is adapted to be engaged by a stop rod
146 slidable in the gear box parallel to shaft
134 and engageable in a peripheral notch 147
of disc 12§. The rod is urged toward the disc
by a compression spring {48 and at its end remote
from the disc is secured to the armature of a
solenoid {49 mounted in connection with box
128, The disc {38 has coaxially fixed thereto a
bevelled gear {50 meshing with a pair of bevelled
gears 151 and {52 free on a vertical shaft 153
journalled in the top and bottom walls of the
hox, the shaft being threaded above the upper
‘bearing and having its upper end journalled in
frame member 18, Figure 2. Gears 151 and 152
are provided with opposed clutch teeth alterna-
tively engageable by the mating teeth of a clutch
member {54 splined on shaft {53 between the
gears ahd engaged by a shipper fork 155 fixed on
a rod {58 slidably guided in the top wall of the
box and at its upper end in a bore in frame mem-
ber 76. Rod {86 has adjustably fixed thereon top
and bottom stop collars {57 and 158. A compres-
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sion spring 159 surrounds the rod below stop {57
and is secured to the latter and to an abutment
collar {69 which is slidable on the rod. A com-

- pression spring 61 rests on stop 158 and sup-

ports a slidable abutment collar {62.- The upper
projecting end of rod 156 is engaged by a man-
ually operable shipper 183 pivoted on frame
member 7T6. :

In Figures 10 and 11 the stop rod i4§ is shown
as engaged in notch 147 of disc 139 and holding
lug 143 free of the notch {38 of collar i37 which
retates continuously when motor {27 is operated.
if solenoid 149 is energized, rod 48 is retracted
so0 as to free notch {47 and also arm 45 of the
bell crank lever. Spring 144 pulls arm (42 in-
wardly so that when notch 138 comes around, it
will engage nose 143. The solenoid having been
but momentarily operated, spring 148 returns rod
146 so that at the end of one revolution of disc
138, lever arm 145 will strike the rod to disengage
nose {43 and the rod will again enter notch 147.
The described clutch mechanism is merely illus-
trative of any clutch means which may be used
to impart an equal drive at each engagement.

If during the revolution of disc 139, clutch ele-
ment- {54 were engaged with gear 152, a single
revolution would be imparted to the latter and to
shaft {82 with an up-threading effect. If mem-
ber 154 had been engaged with gear 151, shaft
153 would have been driven through one revolu-
tion with a down-threading effect. As will be
later explained, shaft 53 is engaged with the
carriage fo reciprocate the same, and the pitch
of the shaft thread is such that upon each revo-
lution of the shaft, the carriage will be moved in
one direction or the other a distance equal to the
distance between the central horizontal radial
planes of adjacent records in the storage means.
Abutment of a carriage part with abutment 160
will compress spring 153 and rod 5% will be
snapped upwardly to disengage element {54 from
element {52 and engage it with element 15! for
down-threading effect. Similarly, abutment of 4
carriage part with abutment 162 will snap mem-
ber 154 from member 15§ to member 152 for up-
threading effect. Lever (63 can be operated at
any time to reverse the drive, merely swinging
freely when the drive is automatically reversed
through the stops.

A pair of round rods {64 and {65 have their
lower ends fixed to frame member 15 and ftheir
upper ends bolted to member 76, the rods extend-
ing vertically and being spaced longitudinally of
member 75 and disposed at opposite ends of the
gear box 129 for guiding the playing means or
carriage C. Being at one side of the paths of
travel of the trays, the rods offer no obstruction
to the removal of the trays for charging.

The carriage C is shown in elevation in Figures
1 and 2q, in top plan view in Figure 17, and in
bottom plan view in Figure 22. It comprises a
horizental base plate 1886 to the right-hand rec-
tilinear edge of whieh, Figure 1, is secured a ver-
tical plate or wall {87 which projects above and
below plate 166 and at its rigsht-hand end, Figure
2a, is widened upwardly at {88. Secured between
the outer face of the widened portion {68 and a
spaced vertical plate 169 on belts 170 are a plu-
rality of rollers {71 and 1712 arranged in two verti-
cal series spaced apart the diameter of rod 85
which is received between the two series. Ar-
ranged parallel to plate 157 beneath plate 166

. and secured to the latter is a plate 173 which has

an upwardly projecting portion (78 passing

5 through a cut-out 115, Figures 17 and 22, in plate
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166 and between it and a plate :116, similar tothe
plate 189, are arranged spaced apart vertical
series -of rollers 177 and 78 which engage rod
165. In this manner the carriage is pesitively
guided for vertical reciprocation.

Fixed beneath an epening in plate 166 isa nub
119'in engagement with screw {53, and the revers-
ing rod 156 also passes through an opening in
plate 168. In Figure 10, plate 166 1s shown as-en-
gaging abutment (69 during upward travel of the
carriage, as enforced by screw 153, and aut 179
is shown as engaging abutment 162 in the down
travel of the carriage, whereby rod {56 is-operated
forautomatic reversal of the screw.

‘Shaft 131 is passed through a bearing collar 4 88
set in.an opening in bottom wall 166, and splined
on the shaft, between the bottom of the collar and
o horizonta]l arm 81 of a bracket secured to the
bottom of plate 166, are a worm {82 and g crowi
pulley 183. ‘ )

‘Mounted on top of plate 166 is a pair of op-
posed channels 184 and {85 which are in hori-
zontal parallel relation and spaced apart-so as to
be alignable with any pair of the storage channels
86 and 87. As shown in Figure 1, the channel
188is mounted on pedestals 486 and 187 and chan-
nel 85 s similarly supported. When the carriage
track, constituted by channels $84 and 189, is in
register with a storage track, o tray can be pulled
from the latter onto the former to the limit posi-
tion shown in Figure 17. Immediately below
the center.of ‘a Trecord advanced thus 4o final
position on the carriage, plate §66 is provided
with -an cpening through which projects a verti-
cal shaft 188 to the upper end of which is fixed a
norizontal turntable 489 having . fixed therebe-
neath a coaxial gear 198. Shaft |88 passes
through a box 181 having a top plate {84’ secured
below plate 166 and is journalled in bearings #92
and 192’ in the top and bettom walls of the latter,
Figure 23, -and between the bearings o worm 183
is 'splined on shaft 188 and -maintained by the
bearings -against vertical displacement, -Splined
on :shaft 188 keneath box {8 is a crown pulley

196 of the same size as pulley 183 -and driven from

the latter by a belt 195. Thus, when motor 127 is -
running, the turntable £89 is-constantly driven atb
the proper speed for record playing and when a
tray is advanced from storage on the carriage, the

record. carried thereby will be substantially cen- -5

tered over the turntable with the record opening
gbove an upwardly tapering centering pin 198 on
‘the turntable. The turntable, by means which
willlater be described, is movable between alower
limit position, shown in fuil lines in Figure 28, and
an upper limit positien; shown in full lines in
Figure 29. When the tray brings the record over
the turntable, the latter is in its lower position so
that the record is clear of pin 198, as Jindicated
in Figure 28. : co

Channels 84 and 185 extend up to the end 187
.of 2 cut-out in the edge-of plate {85 adjacent the
stack., Secured on-top:of plate {66 inwardly -of
- rchannel {85 is a rail 188 inparallel relation to the
channel, the rail -extending past the edge 1987 a
distance equal to the width of the cut-out. -Slida~
ble on and guided by the rail is a-block 138 which
has secured thereon a piate 200 having a laterally
projecting finger 201. When the block is at the
end of rail 198 adjacent the stack, the finger 284
jsin the Tecess 124 of the aligned tray, as particu-
Tarly ‘shown at the upper left, Figure 12, and is
adapted to engage In successive recesses upon
carriage travel, the carriage alwaysstopping with
the-finger flushly engaged in a recess.
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" At its end remote from finger 204, -block 193
is provided with a horizontal slof 202 in which
is received the longitudinally slotted end 203 of
an arm 204, a vertical screw 295 set.in block 189
extending across the slot 202 and engaging in
the slot 203’ of the arm portion 283. The latter
projects from -a laterally enlarged portion 206
of the arm from which projects .a shank portion
2071 aligned with pertion .203. As is best.shown
in Figure 16, adjacent its extremity portion 201.is
provided with a longitudinal slot 2068 in which is
engaged o screw 288 which passes through &
bearing disc 248 into the plate 166. Arm 204 is
thus pivotal about screw 269 with capability of
tongitudinal displacement.

sScrewed to-the top of the.extremity of arm por-
tion 287 is a block 219’ provided on its underside
with a cavity for the free reception of the ‘head of
scerew 289, and seb in the top of the block is.a pin
214 engaged in the slotted end of an arm 212
integral with a-shaft 213, which is journalled.in a
bearing 214 set in an opening in plate 166 and
spaced from the outer side of arm 204. The arm
294 iz-swingable.from the full line position.shown
at the 1left, Figure 12, to the dot and dash line
position shown at the right, this latter being the
position shown in full lines in Figure 17. When
in' this latter position, a tension spring 215 se-
cured at one end to pin 211 and at the other to
3 screw 216, has a generally straight line pull away
from the arm pivot.

The laterally enlarged portion 206 has an arcu-
ate opening with edges formed as racks 217 and
218, these being concentric on the pivoting .axis
209 of the arm and having teeth adapted to mesh

. with the teeth of gear (80, which is disposed
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therebetween, the racks being spaced apart a dis-
tance greater than the maximum diameter of the
gear. Inthe left-hand position of the arm shown
in Figure 12, the gear.is opposite a land 2 19 at the
right-hand end of teeth 218 and the arm is at.rest
although the gear is assumed to be continuously
rotating. Fixed on plate 166 above arm portion
247 is an arcuate guide 220 with ifs lower edge
spaced above the plane of the top surface of fhe
arm portion as particularly seen in Figures 15.and
16. On top of the arm is fixed a pin 221 which as
shown at the left, Pigure 12, is outside of the guide
996 and in front of a bottom recess 222 .of fhe
1atter. If the arm is pulled toward its pivot screw
209, teeth 21T will move o the dot and dash line
position shown at the left, Figure 12, and pin 221
will pass through recess 222 to the inside of the
guide. As the arm is displaced in this manner,
its inner end strikes a bolt 223, slidable in a bottom
channel of a block 224 fixed on top of plate (66,
and pushes the bolt against the universal bar 145
to swing it outwardly and release the stop pins 18
ofall trays so that the tray engaged by finger 204
can be withdrawn. Due to the meshing .of teeth
24T with gear 199, the arm 204 will be immediately
swung clockwise, permitting the return of the uni-
versal bar to locking position. The swinging of
the arm continues until gear 199 reaches a land
295 at the left-hand end of rack teeth 217 and at
this point the parts are in the position shown in
Figure 17, or at the right of Figure 12, with the
selected tray on the carriage and the record sub-
.stantially centered with the turntable. During
the swing of the arm, pin 22{ -was opposite the
inner lower margin- of guide-220 to prevent acci-
dental disengagement of rack teeth 217 from the
gear, and at the end of the swing the pin.is be-
hind a bottom recess 226.

In order to effect the deseribed longitudinal dis~



placement of arm 204 whereby to engage teeth 217
with gear 190, shaft 213 has fixed to its lower end
an arm 227 to which is pivoted one end of a link
228 whose other end is pivoted to the armature 229
of & solenoid 230. Upon energization of the so-
lenoid, arms 212 and 227 are swung to displace
arm 204, and a spring pressed pivoted detent 231
engages in a notch 232 of link 228 to hold the
latter in actuated position. The detent is pivoted
to the armature 223 of 2 solenoid 234 and when
the latter is energized the detent is withdrawn
and spring 215 immediately acts to displace arm
204, pin 22i passing through recess 226 to the
outside of guide 220, so that rack teeth 218 will
be engaged with gear {90 and the tray and record
will be returned to storage. Thus, by longitudinal
reciprocation of arm 204, the opposed rack teeth
are alternately engageable with gear 190 for the
lateral reciprocation of the arm and hence the
rectilinear reciprocation of block 199 and, conse-
quently, the advance and return of a record carry-
ing tray. In order to reduce sliding friction of
arm 204, thin arcuate rails as at 235 and 236 may
be provided on top of plate 166.

. In Figure 12, upper left, and in Figure 14, ref-
erence numeral 430 designates an inwardly pro-
jecting lug on block 199 and as the tray ap-
proaches record centering position, the lug strikes
a trip 431, the trip being on the upper end of a
shaft 432 projecting through and journalled in
plate 166 and having fixed to its lower end a tri-
-angular piece of insulation 433, see also Figure 22,
against one face of which a leaf spring 434 freely
bears. Member 433 has a nose portion adjacent

a pair of normally open spring switches 435 and

436. As lug 430 strikes trip 431, member 433 is
turned and-momentarily closes switches 435 and
436, which open as the lug passes beyond the
trip. When the tray is moving off of the car-
riage, engagement of lug 430 with trip 431 is
without effect on the switches, which remain
open. Just before the tray is completely off the
carriage in its return to the magazine, a lug 437
on the bottom of arm 204, Figure 12, strikes a trip

438 and swings an operator 439 to close a nor-.

mally open spring switch 440, see also Figure 22,
which opens as lug 437 passes beyond the trip.
Switch 440 remains closed when arm 204 is
serving to withdraw a tray.

Figure 8 shows at the right a tray moved onto
the carriage and at the left an underlying tray.
It will be seen that the tray on the carriage does
not entirely leave the storage track and that the
sheets 122 are long enough so as to remain in en-
gegement with the adjacent margins of g re-
moved tray. Consequently, upon return of a tray,
it slides smoothly back between the adjacent
sheets so that the solid stack condition is
resumed.

As above stated, when a tray is moved onto the

- carriage the turntable is in a lowered position and
the same condition must, of course, exist when
the tray is returned. For the playing of the rec-
ord, means are provided for elevating the turn-
table to 1ift the record clear of the tray.
words, means are provided for the relative adjust-
ment of the turntable and the tray on the car-
riage whereby to free the record from the tray
and then restore it, and this is accomplished, as
here shown, by appropriate vertical displacement
of the turntable.

Referring to Figure 23, worm {93 drives, in the

-same direction, mitered worm wheels 240 and 241

;»havmg tubular hubs 242 and 243 journalled in

. bearings 244 and 245 set in opposite walls of box:

In other.
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5. electromagnet 278 mounted on web §73.

10
191, the axis of the wheels being in a vertlcal
plane parallel to the carriage track, i. e., channels
184 and 185. Fixed on hub 242 'is a holiow
clutch member 246 having teeth 247 on its outer
face, web | 12 having an opening clearing the
clutch member. Extending through the clutch
member and journalled in hub 242 at one end is a
shaft 248 whose other end is journalled in the
vertical leg 249, Figures 22 and 32, of a bracket
fixed beneath plate 166. Splined ori shaff 248 is a
clutch member 250 having teeth 251 cooperable
with teeth 247 and member 250 is urged toward
clutchmg relatlon by a compression spring 252
surrounding shaft 248 and bearing at one end
against the clutch member and at the other
against a stop collar 253.. Projecting from mem-

‘ber 250isa radlal finger 254,

. Abracket 255 fixed to box (81, Figures 1 and 22,

_rigidiy supports a bearing 256 in parallel relation

to shaft 248. A shaft 257 is journalled in bearing
256 and has fixed on one end thereof an arm. 258
which projects into the rotational range of finger
258, The other end of shaft 257 has fixed
thereon an arm 259 whose free end extends under
turntable shaft i88 so as to engage under the

_pointed extremity 188’ of the latter, as part1cu~

larly shown in Figure 28. In the latter figure, the

.extremity of arm 258 is shown as resting against

g circular portion of member 250 and the turn-
tahle 189 is in its lower position with gear 180 in
the horizontal plane of the rack teeth 2i7 and 2 i8.

Clutch member 250 has two radial pins %66 and
281 adjacent teeth 251, these being spaced 120°
apart. In Figure 28, pm 261 is behind the finger
254 but appears clearly in Figures 23 and 24. In
Plgures 22 and 28, pin 261 is shown bearmg
against a cam or wedge formation 282 on the
outer face of a lever 263 pivoted at 254 on the
vertical web 1713 and urged counter- -clockwise by
a tension spring 265. At its end 266 opposite the
spring, the lever is engaged by a shoulder on a

trip arm 267 plvoted at 268 and pulled clockwise

against the lever end by a spring 268. Arm 267
has an armature portion adjacent the core of an
In Fig-
ures 22, 23 and 28, the clutch member 250 is being
held in dlsengaged relation by pin 261 and cam

_portion 262 but upon energization of magnet 270,

arm 267 is swung to the left, Figures 28 and 29,
and frees lever 263, which is swung by spring 265
to pull the cam portion 262 downwardly out of en-

. gagement with pin 281, thereby permitting cluteh

member 250 to be engaged with member 246 due

“ to the action of spring 252, Figure 24. As mem-
55 ber 250 now rotates, ﬁnger 254 engages arm 258
. and swings it clockwise, causing arm 258 to push
_shaft 188 upwardly and thereby elevate the turn-

- table 189 so that it lifts the record clear of the

60

tray, Figure 20. Lever 263 has o laterally pro-
jecting pin 211 which, when the lever ig in the re-
leased dotted line position, Figures 28 and. 29,
projects in the path of pin 261. In Figure 20 pin

261 is shown as engaging pin 271 and, upon con-

tinued rotation of clutch member 250 lever 263

- is swung clockwise until its end 266 is re-engaged
. behind the shoulder of arm 267, whereupon pin
.-261 leaves pin 2171, as shown in Flgure 31.

At .this

. point, pin 260 is beginning to engage the cam por-
. tion 262 and, as the rotation continues, clutch

70
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member 250 is forced outwardly to disengage it
from member 246 and comes to rest just before
finger 254 is about to leave arm 258, Figure. 29.
Re-energization of magnet 270 will again cause
engagement_- of the clutch members and clutch
member 250 will be returned to the position of
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Figure 28, arm-258 being immediately released by
finger 254, pinr 260 returning arm 263 to- cocked
position, and pin 261 being then-forced outwardly
by-the cam- formation 262 to open the clutch.

Upon release of arm 258 by finger 254, the turn- .

table immediately gravitates to lower-pesition: so
that the record is replaced-on the-tray. -

Set in an opening-in plate 166 outwardly of
rail' 185, and near the end of the- latter, which
is adjacent the stack; is-a vertical bearing- 272
which projects  above- and below  the plate; ds
most clearly seen in Figure 35; and is secured to
the plate through a- flange: 212’. Reference nu-
-meral 213 (see also Figures-17, 20and 21) desig-
“nates o platform having an inverted cup-shaped
bearing portion 214 supporting the-platform: for
rotation on the upper end of member: 212, the

12

29%. to the- position: of Figure- 20 and sprihg-287

- returas - platforny 273 to- the- 16¢ inch positien.

top wall' of member 274" having  an opening as -

large as and coaxial with the bore of member 272.
Rotatable and reciprocable in-the bearing mem-
per-is a shaft 2715 which has fixed to- its upper
end- g horizontal block 276 straddled by an in-
verted -channel 21T pivoted- to- the block on 2
horizontal transverse pin 218, the dewnward
swing -of the channel relative to the block Being
limited by a vertical screw 279 set in the block.
Reference numeral 280 designates-a tone arm or
pickup member whose rear end is fixed on: top
of channel 277 in- parallel relation thereto; the
‘tone arm-being connectable in any-suitable man-
ner (e. g., through the usual radio-phonograph
transfer switch) into any suitable amplifying sys-
tem; not shown. Counter-clockwise: swinging of
the tone arm relative to the platform- 273 is lim-
ited by an upright.stop member 28( fixed on the
platform. Since this stop limits the outward
swinging of-the tone arm, for the purpose of free-
‘ing g record, it must be disposed.in accordance
with the record size. »

To this end the platform' has g pair of hori-
Zontally spaced projecting lugs 282 and 283; Fig-
ures-17; 20'and 21, in- which are threaded aligned
horizontal stop screws 284 and 285 which cooper-
ate-with-a pin 286 projecting-upwardly front plate

166. Reference numeral 287 desighates a tension.

spring which, in Figure 20, is shown' as pulling
stop-screw- 284 against-pin- 286 and, in this cir-
cumstance, the tone arm is set for-the playing
“of @10 inch record. i

Pivoted on- a vertical shaft 288 mounted:on:

plate 166 outwardly of channel 185'fs an arm 289
which- extends across-the rail' and has at its-free
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‘position: is: resuriied; pinr 239 -engages and momen-
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end a-downwardly projecting pin-299, Figure 17¢,

which terminates downwardly in' the- path of

record” positioning- block- 13 but -above: the- top:

surface of rabbet 87; the pin being in-position-to
be-struck and moved by block: i{3:when-the latter
is in-its 12 inch position-but to'remain unaffected
when:-the-block is-in-its 10 inch position: An-arm

291:is in fixed connection with arm 289-therebelow.”

and- Has pivoted thereto one end-of a link: 292
which: extends beneath channel 185 with-its other
end: guided for reciprocation by a elip- 288 fixed
on plate: 166. Fixed on-link- 292 is-a- block 294

normally: held against-the clip by a-tension-spring:

-295; Figure 20, the block: being in-the plane of a
. finger 296 which projects angularly-from the plat-
form 213 directly inv front of the block: When
arm- 289-is swung due -to- engagement: by the-rec-

ord: positioning. block [3; Figure 21, block: 284"

slides under finger 296- and- swings platform-213
. so-that the abutmerit: screw 285 engages pin- 286
and the tone arm: is now set: for -tHe: playing of
-g 12 ineh reeord. Affer the-playing-of'a record

-ineline- 263;

.the slot being indicated in Figure 2a.
“theundersidé of a hup-portios of arm-369 'which

Thus, the-tode: arm- is- always positioned for a
10+inch record unless & 1% inch-record is advanced,
the tone srm them being automatically set for
that size: - - :

Fixed on shaft 248 adjacent bracket 249; Fig-
ures-22, 26°and 29:-and- 32 to 34; is a circular-disc
257 whieh is shown in starting-position in Figures
28 and- 52, the dise having an angular notch 298
and' a substantially diametrically. opposite lat-
erally-projecting pin 299. Pivoted on the vertical
leg 249-6f a bracket by a serew 300 is a link 384
earrying a-follower 382 for-the discedge: Pivoted
to the free end of the link is a horizontal bar 333
which- extends  under the-lower rounded end of
the totie: arm-pivot shaft 215 and-is supported-for
reciprocatiorr in' an- opening in a bracket 364
secured beneath- the flange- 2727 of the bearing
272, - A spring- 385 pulls link- 38% toward the
Bracket and- causes: the- follower- 362 to bear
against the edge of the dise. In Figure 32, shaft
275 is-shown-as resting on the flat top surface of
bar 363 and thi§ means that the tone: arm, as
supported-biy the stop serew 279; is in an elevated
position- ity which- the- needle is akove and- clear
of the record: During-the first 120° movement
of shaft 248 that is; unbil the opening of the
cluteh-due to the-engagement of pin-269 with' the
follower: 382 comes- into the  bottom
of notel: 2887 as shown in-Figures 29-and 33, and
shatt 235 rides down an- itieline 366 onto a- de-
pressed surface: 887 of bar 38§ so thab the tone
armr ig-lowered: to-engage- the- needle with a-ree-
ord with the tonearm-lifting just free of the stop
pin- 276 During the second-movement of shaft
248, that is; uatil the cluteh is opened by the
action-of pin: 264 and the incline-282, follower 382
is-forced out-of notch 28§ sovthat bar 343 resumes
the-position: shown+in Figure 32. Before starting

tarily closes a-switch-308 secured below plate 106.
~ Fi%ed: to- the tove arm: pivet: shaft 215 below
Bearing: 232 is ar tigidt arm 389 which extends-in
the sare direction as:and- parallel to the tone
drm and projects through-o siot 173’ in web 118,
Fixed: in

projects into a recess-of a block- 348 fixed to the
under: side of the arm; as particularly shown in
Figure 22, is a downwardly projecting pin-3F1, see
also Figure 35. Fixed on oxe side of bar 383,
Figure 22, is.a bent leaf spring $t% and as-the
pBar was moved to the right from the position of

~Figure 33.to that- of Figure 32, spring 3i2:en-

gaged pin 2i{ to.swing arm: 38% so that the tone
arm was swung outwardly relative to the record

“until: arrested by the stop 28i, whether in-10 in.

80~

65

-0:

serew: &{¥ on the post:
from- ttie tone-arm is o pin--348 having & hori-

or 12 in, setting, with the tone arm entirely dt
one side. of the-record so- as to-free the record
to’ be picked up, turned: over; and. repldced: by
means which will be later described.

‘Mounted: on the vlatform. 273:is o post 343 on
which: is pivoted;, through = screw- §f4 near the
top-of the post, a depending: U-shaped member
comprising a. trip .o abutment portion  3{% and
a-ston- pertion 3i¢ which -coopérates with a stop
Projecting downwardly

zontally bent end: portion or finger 819, and as
the tone arm swings toward stop 28%; the tone
afm-being in its uppermost: position,. portion 319
trips: the trip- 815; as shown' in Figure 37, and
passes fherébeyond; as shown in Figure 38. Stop

“andireturn of the tray; spring-295 returns-block: 7528 -is serewed-to platform 2713 through a slotted
7 ) R
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foot portion so as to be adjustable for proper
positioning. Adjustably engaged bétween the
serew head 28!’ and the said foot portion is a
longitudinally slotted portion of a leaf spring 281"’
Which is bent upwardly and away from stop 281.
A8 the tone arm continues its outward swing,
the head of screw 219 engages the upright por-
tion of the spring and carries it against the stop
which thus arrests the arm. Thé tone arm is

now entirely free of the record at the side there-

of and is maintained in this position by spring
312. When bhar 383 is now displaced so as to
‘pérmit the tone arm to lower, the arm is pushed
over by spring 28{’’ so that portion 319 is brought
against the vertical edge of trip 315 which is pré-
vented by the stop means from yielding. The
needle is now 1mmealately above or slightly out-
side the starting track of the record and as
‘the nieedle engages the record, portion 319 is just
below trip 215, Figure 39, o that the tone arm is
‘released for playing. ‘This setting of the tone
arm during its descent is permited by reason of
the $act that spring 212 is being moved away from
‘pin &i{ due to the displacement of bar 303. It
will be seen, therefore, that while the tone arm
was lifted and turned to a position outside of the
“vecord periphery, it is refurned to the proper
starting position above the record as it descends
“to engage the needle with thé record. The action
“of spring 281"’ is just sufficient to move the stop
_bortion 319 against trip 315. That is, the action
of the spring is exhausied before the needie en-
~gages the record. When the needle engages the
record, biade 331 is in engagement with the lead
serew 332 and if the needle is outside of the groove
1t will be quickly fed in.
. Secured to block 2318 is a pair of normally open
Bpring switches 328 and 321(, Figures 35 and 36
of which the inner members bear against the ends
of an insulating block 822 secured to the end of
_the arm 383. Pivoted on top of member 389 by
means of a $screw 328 is an actuator arm 324
_which has an enlargement 325 provided with an
opening 325 giving substantial clearance around
shaft 275. Fixed on arm 309 is an upwardly pro-
jecting pin 327 which extends through opening
326, and a tension spring 328 connects this pin
and a pin 329 on arm 324 so that the latter is
yieldingly held in longitudinal register with arm

308. Between spring 320 and 2321 arm 324 car-

ries a block 338 of insulating material.

_ At its other end, arm 324 is provided on its
undersidée with an axially extending blade or
folloWwer portion 33¢ which lies above a horizontal
screw 332 journalled in bearings 332 and 334 se-
cured heneath plate {66, the screw having fixed
thereon a worm wheel 335 engaging the worm
182 which is driven by shaft 13, When the
tone arm iSs in its lower position, blade 33{ en-
gages screw 332 and the pitch of the latter is
sueh that as the record is played, arm 324 will be
traversed in parallelism with the tone arm, ot at
least without any such overtaking or lagging ef-
feet a8 would cause sufficient relative displace-

“ent to move klock 238 into closing engagement

with either of switches 328 or 321. However, when
" the record has been played, either the needle will
engags the final spiral and so swing the tone arm
" trélative to arm 324 as to close switch 328, or arm

" 824, continuing to be driven by the screw, will’

- swing relative to the tone arm so as to close switch
- 3%1. Depending on the strength of spring 348,
--grm 324 can exert an appreciable feeding-in ef-
_fect-on the tone arm, without closing switeh 321,
%0 that if the tone arm is lowered onto the smooth
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maigin of the tecord, the swinging effect of armi
224 will act, in conjunction with the usual slope
of the smooth marginal poition, to bring the
needie into the starting track. Moreover, a gentle
feeding effect will be exerted tirough the spring
during playing of the record provided the number
of record grooves per inch is normal or above. In
this manner the outer sides of the récord grooves
are substantially relieved of driving effect on the
tone arm, and wear on bhoth sides of the grooves
is equalized so that the life of the record is pro-
longed.

Fixed on shaft 248, Figures 22, 26, and 27,
is . g rotary member 335 including a gear 3317
which drives a gear 338 of a rotary member 339
mounted on a shaft supported in the arms of a
U-shaped bracket 848 fixed to the bottom of plate
{€6, the nuraber of iéeth of gear 338 being ex-~
actly twice the nurmber of teeth of gear 331 so
that the latbter makes two revolutions for each
revolution of the former. Mounted on menibér
336 is a radial finger 34i of insulating material
adapted to momentarily close a switch 342 onice
each revolution. Member 388 carries a radial
finger 343 of insulating material adapted to mo-
mentarily close a switch 334 once each réevolu-

-tion. On the opposite side of gear 328 from finger

243, member 333 carries a radial finger 345 of
insulsting material adapted to momentarily close
a switch 348 once each revolution. In Figure 286,
the rotary members are showh in starting posi-
tion, which is the position of parts shown in
Figure 28 and this means that switches 342 and
844 have just simultaneously closed and opened
while finger 345 is 18C° from the position in

~which it will operate switch 346.

Reference numeral 347, Figures 22 and 23, des-
ignates g hollew clutch member fixed on the pro-
jecting end of hub 243 and passing th 1ough the
clutch member with one end journalled in the
hub is a shaft 348 whose other end projects
through zund is journalled in the vertical plate
167. Slidable on shaft 348 sdjacent clutch mem-
ber 347 is a cooperating clutch member $48 urged
1o clutching position by a spring 358. Reference
fumeral 851 -designates a clutch operator of the
same form and effect as the operator 263 for
cluteh member 258, member 38i being pivoted on
a bracket 352 below biate 184’ and having a long
arm extending beneath clutch member 343 and
a -short arm pulled by a spring 383 so that the
long arm ig urged away from the clutch member.
The long arm has a cam portion or incline ‘3§54
cooperable with diametrically opposed pins 8355
and 358 projecting from member 348 for open-
ing the clutch: Member 351 is held in cluteh
operating position by means of a latch 357 piv-
oted beneath plate 181’ and pulled against mein-
‘ber 381 by a'spring 3588. The latch has an arma-
ture portion in front of a magnet 388 miounted
On a bracket 359’ fixed on box (8. When the
maghet is energized, the lateh is disengaged from

aiember $5( and the latter is swung away from

pin 35¢:into abutment with 2 pin 884 on the latch,
and the cliitch closes. The clutch operator 851
is returned to clutch opening position by the

-engagement of pin 356 with a laterally vrojecting

‘Pin 361, Figure 22, on the operator, and thereafter

-pin 355 tides out on the cam 354 to open the

cliitch-at the end of a half revolution. When the

clifteh is next closed, pin 355 will re-cock mem-

ber -3%i -and pin $58 will open the clutch after

a half revolution. The thrust exerted by ins
~-¢5% and 355 when the cluteh is being opéned is

tdken by -4 backihz member -§8%- fixed ‘to plate
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:$66 and hiving a vertical leg slidably engaged
by the operator,

. Shaft 348, with timed energization of magnet
358, will thus make half revolutions when clutch
member 247 is being driven, In starting posi-
tion, pin 386 is engaged with cam 354 and the
clubeh is open, as shown in Figures 22 and 23.

- Fixed on shaft 348 just inside wall 167 is g dise
363 which has diametrically opposite inwardly
projecting pins 384 and 365, top clearance for
the disc being provided by an opening 386 in
plate i86. Fixed on the shaft just cutwardly of
wall 167 is a disc 387 which has arcuate surfaces
368 and 389 of different radius separated by a
radial shoulder . 378.

A horizontal block 371, Figures 17, 22 and 42
to 50 has aligned irunnions 372 and 373 engaged
in bearing brackets 874 and 375 mounted on the
outside of plate {57 and projecting thereabove.
“When block 371 is in normal or rest position, an
arm 378 fixed on trunnion 373 bears against the
inside of plate 187, Figures 44 and 46, through an
adjustable stop screw 377. Journalled in the
block is a shaft 378 which in the normal posi-
tion of the block is substantially horizonizl and
intersects the line of the turntable axis above the
turntable. Fixed on the inwardly projecting end
of shaft 378 by means of a pin 378, Figures 17
and 52 is a turning fork comprising cross head

380 and a block 38! having an outer concave face :

382 curved substantially on a 6 inch radius, the
axis of shaft 878 being disposed as a radius of
the curve. Parallel wall plates 383 and 384 are
secured to block 381 and to the ends of the latter
between the walls are secured oppositely extend-
ing straps 385 and 388 which are laterally re-
duced and rectangularly bent to provide lower
and upper tines 387 and 388 which project for a
distance in parallel relation, as most clearly seen
in Figure 17, and then are curved toward each
other so that the tines are of generally loop or
hook form and are disposed in vertically spaced
. apart parallel planes, Figures 28 and 51, so as to
lie respectively above and below, and clear of,
a record of either size centered above the turn-
table on its tray or on the turntable. In Figure 17
it will be seen that the tines have a lateral spacing
greater than the diameter of the turntable but
_less than the exposed area of a centered record
with the edge of which the curved surface 382
of the head is just out of contact, see also Figure
53, the illustrated record being 12 inch. The
curved ends of the tines are concentric with the
turntable on a radius greater than the radius of

the turntable, and are spaced from the cross por- &

tion of the tray on the carriage, being thus en-
tirely clear for up and down swinging on the axis
of trunnions 372 and 273. , :
Referring to Figures 51 and 52, pivoted at one
_end on a screw 388 beneath wall 384 for sliding
movement thereover is a lever 388. A lever 391
. is pivoted between its ends beneath the wall on
. a screw 382 and its end adjacent block 37Tf is
connected with lever 390 at a point intermediate

the ends of the latter by a link 298 pulled toward -

lever 288 by a spring 394. Also pivoted beneath
- the bottom wall on a pivot pin 397a extending
through a spacer 385 is-a latch 396. The latch
projects laterally beyond tine 388 and ifs edge

remote from block 87! is recessed to provide a 7

curved cam edge 397 terminating toward its pivot
in g shoulder 338. Cooperating with the cam
. edge and shouider is a downwardly projecting
pin 363 on lever 394, Fixed in the ends of levers
. 890 and 391 remote from block 371 are upwardly
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extending pins 400 and 401, and when the latch
shoulder 398 engages pin 3989, 'as shown in Fig-
ure 52, these pins are positioned just clear of the
edge of a centered 10 inch record so that the
latter can rotate without scraping. If member
396 is swung .counter-clockwise from the position
of Pigure 52 to that of Figure 53, pin 399 is.re-
leased and spring 2§48 collapses the linkage to
the relation of Figure 53, wherein pins 488 and
481 are behind the curve of face 382 so as to
be entirely clear of the edge of a centered 12

-ineh record.

The normal position of the linkage is that
shown in Figure 52.- - At its free end, member 396
has an upwardly projecting pin 482 in the line

of movement of the lug 128 on the record posi-

tioning block {14 of a tray moving onto the car-
riage. When the block is set for & 10 inch rec~
ord and the associated tray is moved onto the
carriage, lug 126 stops short of pin 402 so that
the setting of the linkage is not affected. How-
ever, when block (14 is set for a 12 inch record,
as the tray moves onto the carriage, lug 126
gtrikes pin 492, cauvcing the collapse of the link-

_age, and then passes beyond the pin. When the

carriage is returned, the lug strikes the pin from
the other side and swings it so that cam edge
387, working against pin 398, restores the linkage
to its 10 inch setting and locks it as latch shoul-
der 398 comes behind pin 2388. Thus, the turning
fork is normally set for a 10 inch record, but
when-a 12 inch record is advanced, the setting
is automatically appropriately adjusted by the
tray moving onto the carriage and restored by
the tray leaving the carriage.

When only the top side of a record is to be

. played, the turning fork remains at rest in hori-

zontal position with its tines clear of the record

. faces in both the lower and elevated positions of

i

the latter. It will be evident from Figure 17 that
the discontinuity of tine 388, which terminates
at 388’, provides clearance for the free swinging
of the tone arm. When the fork is turned over
by means to be presently described, the end 387’
of tine 387 will occupy the position of the end
288’ in Figure 17 so that the same clearance for
tone arm movement is provided.

Pivoted to the inside of wall {671 through a
spacer 803 is an arm &84 which overlies the path
of the pins 384 and 355 on disc 3823, Figures 22
and 42 to 45, the arm being pulled toward the
disc axis by a spring 405, An upwardly project-
ing bar 408, secured to the free end of arm 404,
has a top horizontal portion provided with a

horizontal slot £07 in which is engaged a pin

408 on arm 378, As disc 383 is rotated a half
revolution, pin 384 engages an edge 489 of arm
408 so that the arm is swung clockwise and block
311 is rotated 50° to a position in which the tines
are upright, or substantially. so. This position
is retained as pin 354 moves.over a curved edge

‘or dwell 418 of arm 404, the arm then lowering

on pin 384 and the latter then stopping in the

-position in which pin 2885 is shown in Figure 42.

In Figures 47 to 49, reference numeral 411 des-

- ignates a plate disposed on the outside of car-

riage wall 167 in the plane of disc 367, the plate

- having horizontal slots 82 and 43 in which

are engaged fixed guide elements 414 and 415
so that the plate is guided for horizontal recip-
rocation. The plate includes finger portions 416
and 417 for cooperation with dise 887, the rest
position of the parts being shown in Figure 47.
Projecting upwardly fromn plate 4{1 is a finger
418 which engages in a peripheral groove 419
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of a disc 429 slidablé on tiunnich 373 beftween
bearing 375 and arm 378 Engdged in groove
419 is o block 42{ on the end of a rack bar 422
which: is slidablz in o longitudinal groove 423 in
block 371, the groove being closed by 4 detach-
able cover nlate 374’ forining o part of the block.
Leading off of groove 42% Is g recess 424 in the
block which recsives o pinion 425 fixed on shaft
378 and engaged by the rack teeth.

It was previously described how, during a half
rotation of shaft 348, the turning fork wds swung
to upright position, retained briefly, and then
returned to horizontal position. As pinh 364
reaches the dwell 410, during this operation,
shoulder 379 of disc 367 engages thie end of slide
finger 418 as shown ih full lines in Figure 48,
moving the slide to-the dot and dash pesition, and
rack 822, moving with the slide, rotates shaft 318
180° while the fork is upright. Dise 367 stops
180° from the position shown in Figure 47 and
slide 441 is held against movement due to ilie
adjacency of fingers 416 and 417 to the arcuate
edges 358 and 369. After the turning of the fork,
it was returned t6 horizéntal pesition during the
1ast part of the first half révolution of shaft 348,
as previously described. When the shaft is hext
given o half rotation, the turning fork is swung
up and, after a dwell, refurns exactly as before.
However, this fime, during the dwell, shoulder
3798 engages finger 417, and returns the slide 411
to the position of Figure 47 so that the fork is
rotated 180% hack to its original relation.

The operdtion of the turning fork takes place
beforé the turntable has been elevated and, coii-
sequently, the operdtion causes the record to be
lifted from the tray, turned over, and replaced
on the tray. As the fork swings upwardly; a
10 inch record will be supported betweéen the fines
o the pins 489 and 48}, while a 12 irich redord

will be supported on the curved surface 382, 4

These cradling meéans insure that the record is
returned to the tréy in substantially centered
relation to the turntable. When thé turntable
rises, the tapered centering pin will d¢t to pull
the record slightly clear of the cradling means
so that diagging eannot occur.

Fixed on shaft 343 is a1 arm. 515 having & fin-
ger 5186 of insulating material extending in par-
allel relation to the shaft. Towdrd the end of
the first hdlf revolution of the shaft, firiger 516
strikes and momentarily ¢loses g riormaHly open
spring switeh BT, and, at the end of 180°, closes
and maintains closed & normally open Sspring
switch 518. At the start of the second half rev-
olutiori of shaft 348, finger 5i§ permits switeh
518 to open.

In Figures 2a, 54, 55 and 57, reference niameral
458 designates a horizontal shelf fixed to the
outside of carriage plate {68. Pivotéd on top of
the shelf ddjacent an edge thereof remote from
plate 169, and parallel to the latter, is a pair of
similar switch aring £5¢ and 452 herieath a bridge
453 which is secured to thie shelf, the levers beitig
biased to normal p(}siticvn subsﬁanuiaﬂy radial

..... Fhe
outﬂr prcqectmg ends of ’trhu levers are prowded
with movable abutment means i the form of
rollers 454 and 455. At their offier ends§ the
levers earry insulating blecks 458 2nid 657 having
contacts 458 and 459 which normally, as shewn in
Figure 57, engage spring contacts 488 and 461
fixed to insuldating Ylocks 462 and 463 on. the
shelf. Contacts 458 sud 452 arée ¢onnected by a
fléxible conductor #4834. Secured to Dbloecks. 462
and 463 are iermdlly opén; horizonitally disposed,
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spring switches 465 and 466 of whieh the outer
arms lie against pivoted trip members 4671 and
468 having nose portions in the paths of swing,
respectively, of fingers 469 and 470 at the inner
ends of the switch levers. Fixed to an insulating
block 411 on the shelf is & pair of horizentally
disposed, normally open, spring switches 412 and
413 adapted to be clesed when engaged by insu-
lating blocks 474 and 415 carried by the switch
levers. In Figure 55 the switeh lever 452 is
shown swung ceunter-clockwise from normal
position with the result that confact 459 is dis-
engaged from contact 461, switch 413 is closed
while 412 remains open and switch 466 was
momentarily closed as finger 470 engaged and

passed the nose of rocker 468. Upon return of
the switch lever to normal positien under fhe
action of spring 452’, switch 413 opens, member
468 is tripped w1thout closing effect on sw1tch
466, which thus remains open, and contact 459
again engages contact 461

Reference numeral 480 designates a vertical
channel faced toward the outer ends of switch
levers 451 and 452 and within which is mounted
a vertical pivot rod 481 on which are strung a
series of plates er discs 482 equal in number to
the number of reeord spaces in the magazine and
spaced apart in exactly the same relationr as the
stored records. Each plate is yieldingly main-
tained in normal disposition by a spring 483 and
has projecting from its inner arcuate edge a
radially extending stud on which is mounted a
control abutment in the form of a roller 484
which, in the norinal position of thé plate, lies
between rollers 454 and 485 without disturbing
their normal disposition. Reéférenes numerals
485 and 486 desighate pairs of buttons mounted
ol stems 48T and 488 passing through openings
in the face of chanrel 480, each pair being piv-
oted to the outer edge of a pliate 482 at opposite
sideg of the plate axis. Ih order to prevent inter-
ference when operating the buttons, those of
each series are desirably alternately laterally
offset in obposite diections as indicated in Fig-
ures 55 dnd 56. Each plate is provided on its
inner arcudte edge with square notchies 489 and
490,

Reference numeral 491 designdfes a vertically
extendinig pivot rod on Which is sfrung a series
of bell crank levers 482, one for each plate 482.
Each bell crank lever is biased counter-cloek-
wise, looking down, by s spring 493 and has a
riose 494 borne normally against the curved edge
fo its assomated plate 482 Letwesii notéhes 489
and 490, as shown in Figure 57. Each léver 442
has a tail portion engaged with & ﬁat universal
bar 495 pivoted on a vertical axis 495’ and bidsed
counterclockw1se by a spring 496 which is weaker
than spring 493. In the normal relation of
parts shown in Figure 517, spring 496 is per-
mitted to swing the universal bar so6 that an in-
sulating block 497 thereon erigages and closes a
normsally open spring switch 498. In Figure 55,
a buttori 485 has been depressed afid it§ dssoci-
ated plate 482 swung clockwise so thaf the 1icse
494 of the bell crank 1éver is ehgaged in fisteh 489.
As thé pell crank lever swung counter-clockwise
to engage in the nofeh; its tail portion swung
universal bar 495 clockwise o that an insulating
Block 499 oni the bar engaged and closed & Aoi-
mally open spring switch 506, and block. 497 left
sbring 498 so that the latter operied. Reference
nutiers] 500 designates a thin electromsgnst
mounted- flatwise on shelf 450° with its core. ad-
Jaeent afi arfiiature portion ot the opposits Hell
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“erank lever near the nose end thereof. Upon
“energization of the magnet 581, Figure 55, nose
- 494 of the opposite lever will be withdrawn from
the plate, without affecting any adjacent levers,
and the plate will return to the normal position
of Figure 57, as will also the universal bar 495.
From Figure 55 it will be evident that dur-
ing the above-mentioned clockwise swinging of
plate 482, its roller 484 engaged roller 455, swing-
ing switch lever 452 counter-clockwise, so that
contact 459 left contact 461, switch 468 was mo-
mentarily closed, and switch 473 was closed and
maintained closed. Upon release of the plate,
and its return to normal position, switch arm
452 returns tc its normal position. If a button
486 were to be depressed, its associated piate
would be swung counter-clockwise and nose 484
“would engage in notch 488 with the result, as re-
gards universal bar 485, the same as when the
nose engaged notch 489. Lever 452 would re-
main in normal position while roller 484, en-
gaging roller 454, would swing lever 451 clock-
wise and so separate contacts 458 and 469, mo-
mentarily close switch 485 and close and main-
tain closed switch 472. ) . .

. Each plate 482 has a radially projecting pin
502 engaged in the forked end of an individual
lever 508 of a series strung on a vertical pivot
rod 584, the levers having tail portions engaging
g flat universal bar 505 pivoted at 585 on a verti-
cal axis. Reference numeral 587 designates a
solenoid whose armature 588 is connected to bar
505 through a link 509. The universal bar is free
swinging and upon depression of 2 button 285
exerts substantially no resistance to the swinging
of levers 563, and when a button 485 is depressed,
the associated lever 563 merely swings away from
the universal bar. With plates 482 in normal
position, if solenoid 587 is energized, all of the
levers 503 will be simultaneously swung by the
‘universal bar and all of the plates will be rocked
50 that the notch 499 of each will be engaged by
the nose 494 of its associated lever 492. - When

any plate 482 is released for return o normal 1

position by spring 4832, this can oceur because
levers 503 can swing counter-clockwise \Vlthout
opposition from bar 505.

Referring to Figure 57, reference numeral 528
designates a normally cpen spring switch at one
side of an operating member 52{ and reference
numerals 522 and 523 designate independent
normally open spring switches at the other side
of the operator. In the use of the machine, op-
erator 521 is moved in one direction or the- other,
and remains, so that either switch 528 is closed
and switches 522 and 523 are open, or the lat-
ter two are closed and switch 520 is open. Tf
it is merely desired to play one face or the other
of the records, switch 520 is closed and this causes
the condition which will first be assumed in de-
scribing the operation of the machine,

Reference numeral 524 designates one side of a
bower line with a master switch 525 interposed
therein, and reference numeral 528 designates
the other side of the line. The lead 524 goes
to one side of the solenoid 236. The other side
of the solenoid is branched through conductors
525’ and 526’ to an arm of switches 465.and
466, respectively. - The other arms of these
switches, through eonductors 527 and 528 go to
the lead 526 so that when either of the switches
465 or 466 is closed, solenocid 230 will be ener-
gized, assuming switch 525 to be closed.

Motor 127 is connected across the line through
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conductors 529 and 530 and operates continuously
‘when the master switch is closed.
A branch 521 connects lead 524 with one side
of the clutch controlling solenoid 143, the other

-side of the solenoid being connected through a

conductor 532, with interposed normally closed
manual switch B33, to the fixed contact 4690.
Fixed contact 48i is connected through a wire
534 with lead 526. Since contacts 458 and 459

-are normally in engagement with contacts 460

and 461 and are connected together by wire 464
(Figure 55) it will be evident that an energizing
cireuit for solenoid {49 normally exists, the eir-
cuit ‘being broken by the operatlon of either of
the.levers 451 or 452.

. Switches 472 and 473 have a common central
arm in connection with lead 525 through con-
ductor 528. The other arm of switch 472 is con-
nected by a conductor 535 with one arm of switch
436 whose other arm through conductors 538 and
837 is in connection with one side of magnet 278,
the other side of the magnet being in connection
through a conductor 538 with lead 524. Thus,

- if switches 472 and 436 are closed, magnet 270

will be energized. . The other arm of switch 473
is connected through a conductor 538 with one

“arm of switch 435 whose other arm, through con- -

ductors 548 and 54!, is in connection with one
side of magnet 359, the other side of the magnet
being - in connectlon with lead 524 through a
conductor 542,

The trip solenoid 234 is connected at one side
to lead 524 through a conductor 543 and at the
other. with a conductor 544 ‘which goes to one

arm of switeh 520 whose other arm through a

conductor 545 is in connection with one arm of
switch ‘342 whose other arm is in connection

.with lead 526 through a conductor 548. -

. The inner arms of switches 328 arnd 321 are
in connection with lead 526 through a conductor
547 connected to conductor 548 and the outer

arms of switches 320 and 32{ are in connection

with conductor 537, going to magnet 270, through
a conductor 548,

One arm of switch 517 is in connection with
conductor 537 through conductors 549 and 536
and the other arm of switch 517 is in connection
with ‘lead 526 through conductors 558 and 55¢.

One arm of switch 518 is in connection with
conductor 5§51, and hence with lead 526, through
a conductor 582 and the other arm of switch 518
is in connection through a conductor 553 with
one arm -of switch 388 whose other arm is in
and hence with
one side of magnet 359, through a conductor 554.

A conductor 585 in connection with lead 524 is
branched through a conductor 555’ to one side
of solenoid $87 whose other side, through a con-
ductor 556 with interposed mnormally closed
manual switch 556’ is in connection with one arm

‘of switch 498 whose other arm is in connection

with lead 526 through a conductor 557. Con-
ductor 555 is branched through a conductor 558
to one side of magnet 881 whose other side is
connected through a conductor 559 with one arm
of switch 440 whose other arm is in connection,

‘through a conductor 560, with lead 526 through

conductor 546.

If switch 525 is closed with no selection hav-
ing been made on the buttons, in addition to
motor 27 being driven, a circuit is immediately
established to solenoids 149 and 507. The action
of solenoid 567 is to swing the universal bar 505
counter-clockwise so that all of the plates 482
are swung just as though all the buttons 486 had
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been depressed. This breaks the circuit to sole-
noid 149 but since the latter had already been
energized, the stop rod 146 of the one revolution
clutch was withdrawn and, consequently, the
carriage moves in one direction or the other, de-~
pending on the disposition of clutch element {54,
Figure 10. As it comes into position opposite the
next record, the roller 484 of the related plate 482
engages roller 454 to swing switch lever 451 info
a position corresponding to that in which lever
452 is shown in Figure 55. In either swing posi-
tion of roller 484 its axis does not pass beyond
the vertical planes in which the axes of rollers
454 and 455 normally lie, although a lateral edge
of roller 484 passes sufficiently beyond one of
the vertical planes which includes the adjacent
lateral edges of rollers 454 and 455 so that when
either of the latter is engaged by roller 484, due
to carriage travel in either direction, it will be

fully swung. Contact 438 is thus moved away ¢

from contact 450 so that solenoid {43 is de-ener-
gized and stop rod 145 re-engages clutch disc
{39 with the latter having been rotated one revo-
Iution. TFinger 469 next swings trip 467 so that
switch 465 is momentarily closed, thus complet-
ing a circuit to solenoid 230 and the latter moves
link 228 so that arm 204 is longitudinally dis-
placed to engage its teeth 217 with gear 199 and
the record tray, engaged by the finger 281 on
block 199, is pulled onto the carriage, centering
the record over the turntable. The movement
of link 228 causes it to be engaged and locked
in displaced position by latch 28!. Pinally
block 474 of lever 451 engages and closes switch
472 and holds it closed.

_ As the tray approaches its limit position on
the carriage, lug 438 of block 189 strikes the trip
431 and switches 435 and 436 are momentarily
closed. Switch 435 is dead but the closing of
switeh 436 completes a circuit to magnet 2718 so
that trip 267 is operated and the clutch which
drives shaft 248 is closed. Disc 297 is thus rotated
through its first angular range, that is, from
the position of Figure 28 to that of Figure 29, so
that the turntable is elevated and, notch 298
permitting spring 205 to move bar 383, the tone
arm is lowered to engage the needle cperatively
with the record and the record is piayed.

As soon as playing is completed and the needle
enters the usual spiral track at the center of the
record, the tone arm, and therewith arm 239, will
be swung relative to arm 324 since the latter
is still being advanced only at record playing
pace by screw 332 and, consequently, switch 320
will be closed. If the needle should not enter
the spiral but should continue in a circular track
at the end of playing, the continued feed of arm
324 by screw 332 causes switch 321 to close. The
closing of either switch establishes a circuit to
magnet 278 so that the clutch for shaft 248 is
again closed. Finger 254 immediately releases
arm 258, Figure 29, permitting the turntable to
lower by gravity. At the same time, pin 302 is
cammed out of notch 298 so that bar 323 resumes
the position of Figures 23 and 32, elevating the
tone arm and its appurtenances and swinging
the tone arm against the stop 281 so that the tone
arm is at one side of the vertical projection of
the record. When the tone arm is lifted, blade
331 is, of course, also lifted out of engagement
with screw 332. Soon after pin 302 leaves notch
298 of disc 297, pin 289 of the latter closes switch
308, as shown in Figure 34, but this is without
effect since the switeh is in series with switch
518 which, at this time, is open.
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Just before the second angular drive of shaft
248 is completed, finger 341 closes switch 342
and then frees the switch as shown in Figures 26
and 57. Closing of switch 3842 completes a cir~
cuit to magnet 234 so that latch 23! is with-
drawn, releasing link 228 so that spring 215 acts
to move arm 204 longitudinally and thereby en-
gage its rack teeth 2i8 with gear {99 so that
the tray and record are returned to storage. Just
before the return limit is reached, lug 437 on arm
204, Figure 12, hits trip 438, thereby closing switch
4490 so that magnet 501 is energized and releases
the locking lever 492 from the disc 482 associ-
ated with the record just played and switch lever
451 returns to normal position, permitting switch
472 to open, and engaging contact 458 with con-
tact 460 so that solenoid 149 is again energized
and permits the one revolution clutch to act so
that the carriage is driven into operative rela-
tion with the next record. Lever 451 is again
swung and the described sequence repeated until
switch 525 is opened.

Suppose that when switch 525 was closed the
carriage was somewhere between the upper and
lower ends of the magazine and that clutch ele-
ment {54, Pigure 10, was set for upward drive
of the carriage. No selector button having been
depressed, universal bar 595 will opetate and con-
secutive records will be played in ascending se-
quence. When the top record has been played, the
carriage will move upwardly a distance, which
need be no greater than a record selecting step,
reversing rod 158 will be shifted upwardly, and
the carriage will then move downwardly to the
record which was opposite the starting position
of the carriage and this record and the records
below it will be played in descending sequence.
After the bottom record has been played, the
carriage will move downwardly, reversing the ro-
tation of screw 153. As soon as the carriage left
the lowermost record, its locking lever 482, which
at that time was the only one engaging universal
bar 495, released the bar so that switch £98
closed, solenoid 507 was energized, and all of se-~
lector plates 482 were again swung and locked.
Consequently, when the carriage moves back up
to the lowermost record, the latter will be prlayed
again, and so on up and down throughout the
stack until the master switch is opened. If in
an intermediate position of the carriage it had
been desired to have the carriage first move down
rather than up, clutch member (54 could have
been shifted for down drive by manipulating le-
ver (63, Figure 2. This lever serves also as an
indicator as to which direction the carriage is
set to travel in—if the outer end of the lever is
up the carriage is set to travel up, and if its outer
end is down the carriage is set for downward
travel.

It has been assumed that switch 533, in the
circuit of solenoid 149 was closed. If it is desired
to repeat the playing of a record, the switch is
opened. Since the one revolution cluteh is thus
unable to operate, the carriage does not move
and, each time the record has been played, sole-
noid 507 will act to cause its re-playing, the rec-
ord being returned to storage and again removed
between each playing.

In order to avoid confusion in the diagram of
Figure 57 the circuit for switch 580 has been
shown in a separate diagram, Figure 58. Switch
500 is closed when switch 498 opens due %o the
swinging of any bell crank lever £982 in a clock-
wise direction. One arm of the switch is con-
nected to lead 524 at one side of switch 525
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through 2 conductor 565 with interpesed man-
gl switch 566 which is -normally -clesed.. The
other arm of switch 588 is.in connection with
Jead 524 at the -other side -of switch 525 through
a conductar 587 so that switch 588 is in ashuns
-céircuit .around switch $25. When a record is be-
ing played switch 588 remains closed and will net
-epen -until ‘the record /has been returned fo stor-
age for the reason that the locking lever 482 is
swung clockwise -only upon energization -of meag-
net 501 and this -occurs as the resull of -the cles~
ing of switch 448, as :above .described. - Conse-
.quently, should switch 528 be cpened at any time
while the machine ‘is in .an operating cycle, the
«operation :of the machine will continue until the
cycle ‘has been completed by the return of the
record, thereby opening :switch 588. If, when
switch -525 is apened, the tone arm is .on a rscord,
the machine :can ‘be silenced by throwing the
usual transfer switch te radio, which may be
Head.

The above description of the eperation of the
‘machine assumed that mo selector button was
“nitially ‘depressed. If a button 486 is depressed
-and the carriage happens :to be opposite the ide-
pressed button, so that rollers 454 -and %55 are
‘in horizontal alignment withrdller €84, then upon
.closing switch 525 the carriage will notinove and
will -play and return the record which is opposite
it, then moving in-one direction or the other untii
any ‘previously :set roller 488 ‘is encouritered.
When all settings have been played,’if :switch 5290
‘has not heen ‘opened, selenoid $87 will teke over
and :successive records will be played until the
:machine is stopped. Solencid 8067 can be puit oul
.of action by opening switch 8557,

If no manugl :setting has ‘been made ‘prior to
closing switch 525 and it should thereafter be de-
-sired to:change from successive selection to‘man-
-ual selection, switch B%5 is opened ‘and aiter the
record being played has ‘been returned to sterage
-and the machine stopped,-a clearing button 95",
Figure 2, having a shank pivoted-eccentrically o
bar 4985, is manipulated so that the bar is swung
to release -all ‘the engaged latches from discs 482
angd the latter return to neutral positicn. The
-desired manusl settings are now made-and switch
‘525 re~closed.

For the -playing of the reverse side of the rec-
ord, ‘a button 485 is-depressed, as shown in Fig-
ure 55, In this -case, contact -45%8 moving from
contact 461 -causes the de-energization-of the-one
revolution -clutch 1489, switch -486 is momentarily
-closed, -causing energization of soltenoid 239 and
the .consequent pulling of the opposite tray onto
‘the-carriage, and switch 478 is closed. When trip
431 is now -operated as the tray meves into limit
position on the carriage, switches 435 and #3§ are
both closed but this time switch 436 is dead ant

the Yive -switch 435 completes a circuit to mag- %

net 359 so that trip 357 is operated and the clutch
which drives shaft 848 is closed. As previously
described, the shaft is driven through a half rev-
olution ‘before the clutch is -again opened, and
during ‘this period the record on the tray islifted,
turned and replaced. Just before the end of ‘this
operation, finger 516 ‘momentarily closes switch
517 so that a circuit is completed to magnet 279
and shaft 248 is set in operation so that ‘the rec-
‘ord is played. As shaft 348 complstes its -one-
half revolution and stops, finger 56 -closes switch
518 -and holds it closed. After the record has
been played, switches 328 and 32{ act as before
1o -energize magnet 278 so that the turntable low-
-ers and the tone arm-is swung out. When, -dur-
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ing the rotation of dise 297, pin 299-closes switch
308, an energization cirewit is -established for
magnet 358 through switeh 548, .and tuip 387 is
operated and shaft 848 is driven whrough itssec-
ond ‘half revelution ise that the record is lifted,
turned and replaeed on the itray in its original
relation. Immediately thereafter nose 341 closes
switch 342 so that :magnet 234 is energized and
arm 204 is swung to return the record. If il is
-desired e repeab the same record, switches 533
and 556’ controlling the cireuiis to solenoids 19
and 501, respectively, :are epened and the same
button %485 is again depressed.

The above-explains how one-or the other -of the
Taces -of 2 record is played by the machine. By
moving operator 524 so .as to cloge swilohes 522
and 523-and then depressing :a button or buttons
488 the machine will remove -0Re 0T .8 Succession
of records, play both faces of each record in suc-
cession, -and only then return the played record
to:storage.

Tt will ke recalled that .in the playing of the
top face.of :a record, the veturn -of the record to
storage was initiated by the-closing .of switch $42.
If it is .desired to :play the iother side of a record
before returning -the wrecerd it is -only necessary
to climinate the action of switch 342 and, in-
stead, energize magnet 858 for the operation :of
the record turning mechanism, energizing the
lateh centrelling .solenoid 284 .only efter the re-
verse.side of ‘the rgcord has been played and the
record replaced .on the tray in .ifs .original sela-
tion.

VWhen switch 522 is elosed, -conductor 544, in
connection with trip magnet 234, is in connec-
tion with ene arm of switch 346 through a con-
Quetor 510, -and the other arm .of switeh 348 ds
in-connection with ene arm-of switch 522 through
o conductor 511 -and, thence, through :a condue-
tor 572, with conducter 554 which .extends to lead
£26. -One arm.of switch 344 is in.connection with
conductor 841, -and hence with magnet 358,
through a -conductor 513, The -other arm .of
switch 344 is connected through a .conductor
S with one arm -of switch 523 .and, thence,
through a wconductor 515 with conductor 546
which -extends 4o lead 526. .Switch 520 being
open, the circuit to switch 342 is broken and its
-aperation will be witheut.effect.

‘It will ‘be recalled that gear 338 rotates at half
the speed of shaft 248. Consequently, when fin-
-ger 341 ‘has made a full revelution se as to-close
switch 342, finger 343, moving with .gear 338 .has
‘moved -only 180° from the position shewn in Fig-
ure 57 and hence is without effect on switch 844
which is now in-contral-of the circuit to the trip
magnet 234. Howewer, at this point, finger 248,
which moves with gear 338, -closes switch 348,
‘so that magnet 359 is-energized -and the ‘sequence
:above described for playing the reverse :side of
‘the ‘record :is followed through, finger 343 finally

«closing switch 344 momentarily so that magnet

238 -is energized and ‘the record is returned.  Rec-
ords -can be selected by depressing ‘buttons %86
and if none is depressed, -or ‘after selected rec-
ords ‘have been played, solenoid 587 takes over so
‘that the records will ‘be -automatically consecu-
tively played on both faces before return to stor-
ageas long.as switch §25:remains closed.

In order to remove a tray for -changing the
record, universal bar ‘[ 1§ 4s manually swung to
reélease the tray and the tray is:.charged and re-
turned. Universal bar 115 acts to hold one side

-of ‘the trays. In-order to-correct-any unevenness

at the other side, the -adjaeent :end of -channel
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185, Figures 17, 18, and 19, may have secured
thereto a slotted end plate 586 haying rounded
top and bottom cam surfaces 581 and 582 which,
as the carriage travels in either direction, can
contact the adjacent ends of tongues 123 of the
frays to square the trays on the tracks.

It is contemplated that the magazine may have,
for example, tracks for 100 trays so that the mag-
azine will house the entire average private record
collection. If the collection includes fewer than
the maximum for which the magazine is de-
signed, the records will be stored in the lower
section of the magazine in order that the sup-
port of the solid hottom plate 122’, Figure 9,
may be had and the entire stack will be in the
previously described mutually supporting  rela-
tion, through sheets 122, to preserve them ggainst
warping. In this case, the upper reversing abut-
ment {88, Figures 2 and 10, may be appropriate-

ly adjusted downwardly on the rod 156 so as to :

aveid useless travel of the carriage above the
top of the stack.

It was previously stated that the carriage trav-
els beyond the end records to reverse the drive.

However, stops 160 and 162 may be so adjusted .

that reversal will oceur when the carriage comes
opposite the top and bottom records, respective-
ly. Thus in automatic playing, without manual
selection, the playing of the top and bottom rec-

ords will not be repeated, as will be the case if

the carriage has to travel beyond these records

in order to operate the reversing mechanism.
in the case of a machine designed for home

use an index of the stored records will be kept,

the records being given numbers correspending :

with numbers associated with the selector but-
tons 485 and 4885, the pairs of the latter being
numbered from 1, beginning, for example, at the
bottom of the stack. A pointer P, Figures 55 and
56, indicates at which record the carriage is
stending. Suppose the pointer P shows that the
carriage is opposite record number 5 and lever
182 indicates that the carriage is set for upward
travel, but it is desirved to play record number 4.
In this case, the selector mechanism is set for
record number 4, handle 183 is operated te re-
verse the carriage drive, and the machine is
turned on. The carriage immediately descends
one step and plays the selected record. Other-
wise, the carriage would have had to travel all
the way up the stack to reverse the drive and
return to the selected record.

The instrument is alse well adapied for com-
mercial use and the usual coin controlled se-
lecting means may be provided.

As stated at the outset, when the storage maga-~
zine is of large capacity, the relatively small
playing means is preferably the fraveling ele-
ment. However, in the case of a magazine of
small capacity, say 10 or 20 records, the maga-
zine may well be the traveling element.

It will be understood that the disclosure
herein is not intended as restrictive of the in-
vention but that variations in the form and ar-
rangement of parts are contemplated as under
the invention as defined in the following elaims.

1 claim:

1. In an automatic phonograph, a base, rec-
ord storing means and record playing means
carried by said base, said storing means com-~
prising a plurality of horizontal tracks sup-
ported in superposed relation, record trays sup-
ported by the tracks and movable out of one
end of the tracks, each of said trays being of
skeleton form and adapted to support a disc
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-regord horizontally against radial displacement

but Wlth fleedom of vertical movement apart
and w1th a central bottom area of the record
exposed said playing means being disposed on
said base at said.one end of the storage tracks,
one of said means belng rhovable vertically rela~
tive to the other and to said base, means for
drlvmg said movable means, said playing means
having a horizontal irack alignable with the
storage tracks mmvmually, means for automati-
cally interrupting the drive of said movable
means to arrest the same with the track of the
playing means in alighment with one of the
storage tracks, transfer means automatically
operated upon arrest of the movable means to
advance the ’clay from the aligned storage track
onto the track of the playing means for the
playing of a record on the advanced tray and
then to refurn the tray and record, said play-
ing means including a horizontal turntable un-
derlying and centered with the exposed area of
the record on the advanced tray; said transfer

means, comprising a member on the playing

means reciprocable between limits longitudinally
of the track of the playing means and engage-
able with a tray for the reciprocation thereof,
a gear arranged coaxially with the turntable
therebeneath and rotating therewith, a trans-
mission member including arcuate horizontally
opposed racks pivoted on a vertical pivot, said
gear being bebtween said racks and the racks be-
ing spaced apart a distance greater than the
outside diameter. of said gear, automatically
controlled means for displacing said transmis-
sion member to effect alternate engagement of
said racks with said gear whereby said trans-
mission member is reciprocated, and connecting
means whereby the reciprocation of said trans-
mitting member is imparted to said reciprocating

_member.

2. In an automatic phonograph, a base, a mag-
azine for disk records carried on the base, a turn-
table support mounted on the base at an end
of the magazine, a turntable journalled on said
turntable support, means for rotating the turn-
table, transfer means for moving a record from
the magazine into horizontal centered position
above the turntable for playing and then for
returning the record, a fork earried by said
turntable support and having a pair of nor-
mally horizontal tines of which one is above
and the other below a record over the turn-
table, means for swinging the fork to an up-
right position and then for returning it to hori-
zontal position, cradle means on the fork hav-~
ing two positions and engageable with the lower
edge of the record during the swing of the fork
so that a record of either of two sizes is main-
tained against any substantial radial displace-
ment, means for turning the fork about au axis
normal to its swinging axis while the fork is at
the top of its swing, said cradle means hnor-
mally having a position appropriate to one
record size, and means operated when a record
of the other size comes over the tiirntable for
estabhshmg the other position of the cradle
means and operated as said record of other size
is returned for re-~ -establishing the normal posi-
tion of said cradle means.

3. Apparatus according to claim 2 including
trays on which the records are stored and trans-
ferred, adjustable abutment members on each

tray for positioning a record of either size on

the same center, and wherein the means for
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estabhshmg the other position ‘of the cradle
means is operated by a portion of one of said
abutment mémbers when adjusted for a record of
said other size.

4. In an automatic phonograph, a base, a mag-
azine carried by said base and comprising a plu-
rality of horizontal storage tracks supported in
superposed relation, record trays supported by
the tracks and movable out of an end of the
tracks, each of said trays being of skeleton form
and adapted to support a disk record against
radial displacement but with freedom of up-
ward displacement and with a central bottom
area of the record exposed, stiff cushion sheets
interposed between -the trays and anchored op-

“posite said one end, the relation of parts being
such that when the loaded trays are in the mag-
azine each sheet as supported on a record there~
below provides central support for the record
thereabove so that a substantially solid stack
is provided, playing means carried by said base,
and means for moving the trays singly from the
magazine onto the playing means for the play-
ing of the records and then for returning the
trays, the adjacent sheets lapping a portion of
the removed tray so that the latter can be re-
turned without buckling the sheets.

5. In an sutomatic phonograph, a base, a mag-
azine carried by said base comprising a plu-
rality of horizontal storage tracks supported . in
superposed relation, record trays supported by
said tracks in vertical register, transfer means
for removing a tray for the playing of the record
carried thereby and for returning the tray and
record after playing, a universal bar pivoted to
said base on a vertical axis and normally spring-
urged against vertically registering abutment
portions -of the trays, and means operated by
the transfer means just prior to its removing
action for swinging said bar to free the trays so
that the selected tray can be removed:

6. In an automatic phonograph, a base, means
carried by said base for storing disk records in
coaxial spaced relation, record playing means
carried by said base, one of- said means being
movable relative to the other and to said base for
record selection, means for driving the movable
means, transfer means for advancing a selected
record from the storage means to the playing
means for playing and then for returning the
record, said playing means being capable of play-
ing either face of an advanced record, swingable
members mounted on said base on an axis par-
allel with the axis of the stored records, there be-
ing one of said members for each record and said
members being spaced apart in the same relation
as the records, spring means yieldingly holding
each of said members in normal position, pro-
jecting control abutments on said members re-
spectively and aligned with each other when said
members are in normal position, a pair of mov-
able abutments on said movable means normally
disposed at the sides of a normally positioned con-
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“normally closed switch means in said circuif

- opened by the movement of either of said mov-
- able abutments from normal position whereby
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trol abutment when said movable member-is in a.

record selecting position, spring means yleldlngly
holding said movable abutments in normal posi~
tion, means operable to swing each of said mem-
bers in either direction and thereby move from
normal position one or the other of the movable
abutments between which a swung control abut-
ment lies, individual means for locking any swung
member in swung position, means operated by the
movement of said movable abutments for deter-
mining which face of the selected record shall
be played, a control circuit for said driving means,
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the drive is rendered inoperative, and means op=
erated upon the return of a record to storage
for relsasing said locking means so that said cir-
cuit is closed and drive established, said-abut-
ments being so formed and related that swung
control abutment will engage and move a mov-
able abutment during the drive of said movable
means whereby the drive is rendered inoperative
and the movable means stops in position for the
transfer and playing of a predetermined record.

7. Apparatus according to claim 6 wherein the
locking means have armature portions and
wherein the releasing means comprises an electro~
magnet which travels with the movable means.

8. Apparatus according to claim 6 wherein each
swingable member hag a pair of angularly spaced
notches, and wherein each locking means has a.
nese portion normally spring-urged against its:
associated swingable member between the
notches thereof and engages in one or the other
of the notches when the said member is swung.

9. Apparatus according to claim 6 wherein each:
swingable member has a pair of angularly spaced:
noteches, wherein each locking means is in the
form of 4 lever having a nose portion and a tail
portion of which the nose portion is normally
spring-urged against -its associated swingable:
member between the notches thereof and en-
gages in one or the other of the notches where:
the said member is swung, and wherein the ap-
paratus includes a universal bar pivoted on am
axis parallel to the swinging axis of said mem--
bers and arranged to be swung from normal posi--
tion by the tail portion of any lever which as--
sumes 2 locking position, spring means acting to-
return said bar, a self-opening switch normally-
held closed by said bar but opening when said:
bar is swung from normal position, o second yni--
versal bar substantially free-swinging on an axis:
parallel to the axis of the first bar, individuall
transmission members between said second bar:
and each of said swingable members, electro--
magnetic means arranged upon energization to:
swing said second bar whereby to swing all of said!
swingable members through said transmission:
members into a locked position from which they
are individually releasable without interference:
from said transmission members and second bar,
and an energizing circuit for said electromagnetic
means controlled by said self-opening switch.

10. Apparatus according to claim 6 including
electro-magnetic means arranged upon energiza-
tion to initiate the advancing action of the trans-
fer means, a circuit for said electro-magnetic
means, and switch means controlling the last-
named circuit and momentarily closed upon
movement of either of said movable gbutments
by a control abutment. .

11. Apparatus according to claim 6 including
pickup means and record turning means adapted
to turn a reccrd in advanced position and wherein
the means for determining which face of g, record
shall be played includes electro-magnetic means
arranged upon energization to render the pickup
means operative and electro-magnetic means ar-
ranged upon energization to render the record
turning means operative, g circuit for each of
said electro-magnetic means, switches in the last-
named circuits selectively closed and maintained
closed by said movable abutments when moved by
a control abutment, further switches in said last-
named circuits respectively, and means operated
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at the end of the record advancing operation for
simultaneously closing said further switches so
that one of said electro-magnetic means is ener-
gized.

12. In an automatic phonograph, a base, rec-
ord storing means and record playing means car-
ried by said base, one of said means being mov-
able vertically relative to the other and to said
base, said storing means comprising a plurality
of horizontal tracks supported in superposed re-
lation, record trays supported by the tracks and
movable out of one end of the tracks, each of
said record trays including means to support
records of two different sizes and an abutment
member lying within the bounding planes of the
upper and lower faces of the tray to contact with
the periphery of a record supported thereon, said
abutment member being settable in accordance
with the record size, said playing means being
disposed on said base at said one end of the
tracks of the storing means, said playing means
having a horizontal track alignable with the in-
dividual tracks of the storing means, transfer
means to advance the tray from the aligned stor-
age track onto the track of the playing means
for the playing of a record on the advanced tray
and then to return the tray and record, said
playing means including a horizontal turntable
underlying and centered with the record on the
advanced tray, means operating automatically
when the record is centered with the turntable
for relatively adjusting the turntable and tray
to engage the turntable with the record and free
the record from the tray for playing and then for
reengaging the record and tray for the return
thereof to the storing means, means for rotating
the turntable, said playing means including pick~
up means, means automatically controlling the
pick-up means to engage it with a record on the
turntable to play the record and to free it from
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the record after the playing thereof, and trans-
mission means arranged to be engaged and actu-
ated by said abutment member in one of its set-
tings during the advance of the tray and which
transmission means are operatively connected
with said pick-up means to move the latter from
one starting position to the other. .

13. Apparatus according to claim 12 wherein
each record tray includes a plurality of abutment
members and said transmission means is ar-
ranged fo be engaged by actuation of one of said
abutment members.

. JOSEPH A. DARWIN.
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