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This invention relates to - automatic phono-
graphs and pr1mar1ly to automatic phonographs'
of the type in-which g -stack of records is main-
tained by a plurality of escapement heads above
a turntable, which-heads are actuated periodi-

cally to drop the lowermost record of the stack on’

to the turntable for reproductmn

Ore of the principal objects of the invention is
to provide an improved automatic phonograph
of this type with improved means' for termlnat-
ing the operaiion-of -the phonograph when the
last record of the stack-has-been‘dropped and re-
produced.

A further object of the invention is to prov1de
an automatic ' phonograph of this type:in wh1ch
all the escapément heads are interconnected for
simultaneous actuation by one of-them: and in
which the mechanical--drive ‘of ‘the escapement
heads may be disconnectéd by manual: manipula~
tion-of one of them  whereby the heads may be
positioned for records-of different sizes and- -may
be moved simultaneously to inoperative: position
for the removal ‘of ‘records from the -turntable:

A further object of the‘invention is to provide
an improved automatic :phonograph: of: this type
in’ which means are associatedwith the escape~
ment heads foriterminating the’operation-of the
phonograph'in all positions of ‘adjustment of the
escapement heads.

A Turther ‘object of the invention: is to-provide
ah’improved photiogr aph ‘of ‘this type'in ‘which

means are provided for ‘prevénting termination

of the overation of ‘the'phondgiaph by ‘mianual
movement of the “escapement heads."

Other objects, ad’vantages ‘and capablhmes of
the invention  will appéar - froth ‘the ' following
description of a’ ‘préeferréd enibodiment -thereof;
taken in comunctmn with'* the' accompanying
drawings, in which:

Figure 1is an inverted plan view of the pPhoro-
graph, the elements “being shown at the paft of
the cycle after a ‘twelve ‘inch’ récord’ has been
dropped and the® player armi” hds ‘moved into
initial playing’ position ~over the ‘réedrd ‘on- the
turntable;

Fig. 2isan elevational view of the phonograph

Fig. 3 is a sectmnal ‘plan view ‘tdken on’ the
line 3-—3 of Fig. 2; the. p051t10n of ‘the elements
bemg similar to that shown in"Fig.’1;

Fig. 3A is a plan view of the phonograph on
leduced scale, the escapement heads being posi-
tioned for the reception of ten-irch records;

Fig. 4isa fragmentary sectional elevatxon view
taken on the line 4—4 of Fig. 3A;
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Fig. 5 is a sectional detail view taken on the
line 5—B8 of Fig. 4;

Fig. 6 is a fragmentary . inverted plan view
showing the mechanism intérconnecting the es-
capement heads in one extreme position: where
a twelve inch record is being dropped;

Fig, 71s g similar view showing this mechanism
and-the escapement memibers manually thrown
to their opposite extreme:- position for removal
of- records irom the- turntable

Fig. 8 is a sectional elevation through one of
the escapement heads.and associated parts;

Fig. 9 is an elevational view of the escapement
head of Fig: 8, the escapement heéad being manu-
ally. -elevated for ‘purposes of adJustment
© Pig. 10 is a sectional detail taken- on- the line
i0—10 of Fig. 9;

Fig, 11 is-a-plan view of the other escapement
hea.d

Fig.. 12 is a seéctional. elevation thereof, the sec-
tion being taken onthe broken line 12—1{2 of Fig.
11;

Fig. 13 is a fraginentary inverted plan view
showing-the mechanism for stopping. the phono-
graph during the playmg of a ten inch record;

- Pig. 14 s a similar view showing - this mecha-
nism during the record changing cycle after the
playmg of the last ten inch record;

Fig. 15 is a similar view showing -the mecha-
nism in its position where it has just opened the
motor switch;

F1g 16 is-an inverted- plan view showing the
control bar-and -associated mechanism in posi-
tion for “manual”. operation;.

F‘igr 17is an inverted plan view showing the
cam.-gear-and associated elements during the
playmg of a twelve inch record, the lower cam
being-emitted for clarity;

Fig. 18is an inverted plan view showing. the
manner in which the trip is actuated by inward
movement of the player arm by a spiral groove;
: FIU 19 is a fragmentary sectional elevational
view taken on the line 189—19 of Fig. 17;

~-Flg. 20 is a fragmentary inverted-plan view
showing the trip mechanism; and

Fig. 21 is a sectional elevational detail showing
the manner in which the record chahging mecha-
nism is'held out of operation in “manual” op-
eration. -

Referring to the drawings, the mechanism is
mounted-on-a base plate or motor board 2¢ which
is dished at-2{ for accommodation of the-turn-
table 22. The. turntable 22 is rigidly carried by
the spindle 23 which is rotatably mounted in
bearings carried-by.a bracket 24 supported by the
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motor board 20. The turntable is driven by a
motor 25, mounted on the motor board 20, by
means of a rubber tired wheel 26 which engages
the depending flange 27 of the turntable.

The motor is controlled by a switch 28 which
is actuated by a switch arm 29. The switch arm
carries a pin 30 which extends into a slot 31 in
5 bar 22 which is slidably mounted on the under-
side of the motor board 20. The bar 32 carries
a button 33 which projects upwardly through the

10

motor board for manual manipulation. ‘When -

the button 33 is in the position shown in Fig. 34,
the pin 38 is in the laterally displaced portion 34
of the slot 31, the switch 28 is open and the motor
is stopped. 'The bar 32 is held in this position by
engagement of a spring pressed detent 35 with a
recess 36 in an edge of the bar 32. In all other

positions of the bar 32 the switch 28 is closed, .

the pin 80 being in a longitudinal part of the
slot 31 and the arm 29 being In the position
shown in Figs. 1 and 3.

When the button 33 is moved upwardly one
step as viewed in Fig. 3A the bar 32 is moved to
its position of Fig. 16 which, as hereinafter ex-
plained, prevents operation of the record-chang-
ing mechanism. This position is referred to as
the “manusal” playing position. In this position
the motor is in operation. The bar 32 is retained
in the “manual” position by engagement of the
spring pressed detent 35 with a recess 37 in the
edge of the bar 32.

When the button 33 is moved downwardly one
step from its position in Fig. 3A the bar 32 is
moved into its position of Figs. 1 and 3. In this
position the spring pressed detent 35 enters a
recess 38. This is the “automatic” position of
the bar 32. When the button 33 is moved down-
wardly one step further, as viewed in Fig. 3, it
attains the “reject” position which initiates the
operation of the record-changing mechanism, as
will hereinafter be described. In moving to the
“reject” position the spring pressed detent ‘35
rides upon an inclined projection 39 on the bar
32 and when the button 33 is released the pres-
sure of the detent upon the inclined projection
39 displaces the bar 32 upwardly until it attains
the “aubomatic” position shown in Figs. 1 and 3.
In starting the machine the button 33 is moved
from its “off” position shown in Fig. 3A down
two steps to the “reject” position so as to starb
the motor and put the record-changing mecha-
nism into operation. On release of the button
33 the bar 32 moves to its “automatic” position
shown in Figs. 1 and 3. As will be hereinafter
explained this operation results in the first record
being deposited on the turntable and being played.

The player arm 40 is pivotally mounted by
means of a horizontal pivot 41 on a bracket 42
rigidly carried by a vertical sleeve 43. The sleeve
43 is rotatably mounted in a standard 44 carried
by the motor board 20. The sleeve 43 extends
to the lower side of the motor board, where it
has mounted rigidly upon it the arms 45 and 486.
A rod 47 slidably extends through the sleeve 43
and its upper end is arranged to engage an abut-
ment 48 adjustably and rigidly carried by the
player arm 40. When the rod 47 is moved up-
wardly the player arm is moved upwardly about
its pivot so that the needle is elevated from the
record. The lower end of the rod 47 rests upon
the upper surface of a cam gear 49. The cam
gear 49 is at rest when a record is being played
and in its position of rest the lower end of the rod
47 is located at the lowest point of a cam forma-
tion 50 which extends downwardly from the sur-

15

‘means of a counter-balance spring

face of the cam gear 49. The cam formation 50
is in a form of a double inclined plane which
extends over a relatively small arc of the cam
gear 49. Consequently when the cam gear 49
starts to move the rod 47 is projected upwardly,.
elevating the needle clear of the record which
has been played. For the major part of the ro-
tation of the cam gear 49 the rod 41 rides on the
top surface of the cam gear so that the player
arm is held elevated until the latter part of its

“rotation whereupon the rod 41 moves down the

cam formation 50 until the needle engages the
next record. The needle pressure is adjusted by
51 which is
connected to the rear end of the player arm and
to a lug 52 carried by the bracket 42. The lug 52
is provided with ‘a slot 53 through which extends
a screw 54 whereby the lug is mounted on the

! pracket 2. The lug 52 may therefore be adjusted
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in position to vary the tension of the spring 8l
and thereby the pressure of the needle on the
record. :

The cam gear 43 is mounted for rotation in a
horizontal plane between the bracket 24 and the
motor board 20. It is provided with a circum-
ferential series of teeth 55 arranged to cooperate
with the teeth of a pinion 51 rigidly mounted on
the turntable spindle 23. During the playing of
a record -the mutilation or interruption 56 is op-
posite the pinion 571 so that the gear 49 is not
driven. In alicnment with the interruption 56
the cam gear 49 pivotally carries an L-shaped
lever 58 which clears the teeth of the pinion 5T
and which is adapted, when released to drop and
engage one of a plurality of radial projections 59
which are integral with the pinion 51 and which
project beyond its teeth. - During the playing of
a record the lever 58 is held clear of the projec-
tions 59 by means of a latch 60 which is pivoted
at 61 on the upper side of the cam gear 49, When
the latch 60 is displaced from its normal position
its detent 62 clears the upwardly directed arm &3
of the lever 58 so that this lever drops.

The arm 45 carries a serrated edge 64 which
is adapted to slip past the spring pressed dog 65
as the needle moves over the record. The dog
85 is carried by the latch 60 and when the move-
ment of the arm 45 is reversed,as a result of the
needle running into an eccentric groove after
the playing of the record, the serrated edge 64
carries the dog 65 outwardly and disengages the
1atch 60 from the lever 58, thus starting the rec-
ord-changing cycle. - The arm 45 carries an abut-
ment 66 which is adapted to engage the latch 60.
In the case of a record provided with a spiral
rather than -an eccentric groove at the inner end
of the recording groove the projection 66 en-
gages the latch 60, as shown in Tig. 18, and swings
it so as to release the lever 58 and start the
record-changing cyele.

During the rotation of the cam gear 49 the
upwardly directed arm 63 of the lever 58 is en-
gaged by a formation 67 on the arm 45 so that it
is again engaged by the detent 62 of the latch 60.
Consequently at the end of one revolution the
drive is terminated when the blank space 56 ar-
rives at a position opposite to the pinion 51. The
cam gear 49 is retained in this position by means
of a spring pressed member 69 which engages a
recess in a:cam 68 on the upper side of the
cam gear 49. ’

The arm 45 carries a downwardly directed cam
follower 10 which is arranged to cooperate with
the external cam 7{ mounted on the upper sur-

75 face of the cam gear 49. When the cam gear
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49 is in its noFmal’stationary positioti-the rolier::
10 is clear”of the cami"M, as Shown in Pigh«17,
so that the player arm is able to move fredly:over
the record as the needle’follows the Spiral-groove
to reproduce the record: When~the 1ever§
released in either of the manners veféire to
above the cam gear 49 is rotatéd 'in the tlockwise: s
direction as viewed'in Fig.'17. ‘The'rise 72 on'the
cam T{ engages the roller-70 andmoves the plays
arm outwardly ¢lear:of “the’ records: ' ThHis" 6u
ward movement is effected ‘after the “pin*47 i
elevated by the recesy 50 so that ‘theé "heedle 15 °
ciear of the record which has just Jbeén‘played?
The arm 45 carries:an upturned lug 73 which is

adapted to engage the light ‘spring 72 '6n’a lng
75 carried by an arm 76." The arm 76 i§ pivotally ™
mounted on the sleeve 43 above thé arms 46 and "
is biassed inwardly by 4 strong spring “T1, ‘Con<™
sequently the outward ‘movement of the arm 45~
compresses the light 'spring ‘74 ‘and’ carries the 'y
arm 1§ outwardly. ' When' the- foller “10 Fide
down the fall 18 of the “cam 71,  the’ spr i
moves the arm 16 inwardly, carrying the ‘drm' 45
with it so that the playér ari is moved inwardly
towards “initial playing!
until a surface 79 ‘and 80 on’the ‘arm 16 engages "
an abutment 81 on'a bar 82. When' ‘the ‘sufface *
80 ‘engages the abtitment 81 ‘the player arm’is
adjusted for the playing of a twelve inch recorqd. *
When the abutment 81 is engéiged by the sirface
18 the player arm is ‘moved "?ihﬁdfinitié,l:hlajrihg"}-"-
position for a ten inch record. The manner 'in
which the bar 82 ‘is ‘moved to “teri and’ twelve ;

inch position will ‘heteinafter” be ‘described. © Be’”

fore the arm 16 engages theé : g »
cam follower 0 is brought into engagement with -
the end of a lever 83 ‘which ‘is mountéd on ‘the
upper side of the cam gear 49 so 4s to 'projec
through the fall 18 of the cam 11.- The lever 83
Is biassed outwardly by & relatively “Weak spring'’ 40
84 which is weaker thanthe-spririg ‘“T1 but is

stronger than the tiny spring 74, " Conseqduéntly”

the lever 83 holds the Tever 45 ‘against the'weak'
spring 74, “compressing’ ‘it _against’‘the Iug- 15
When the arm 76 is arrested by ‘engagement wi
the abutment 81 locating the blayer'drm 4t initia] '’
playing position the lever 83 holds the player arm’™
against inward displacement until the toné arm
is lowered by the downward movement of the'pin
£7 in the recess §9, thi into"

engagement with the record on ‘the “turnt:

the pinion §7 50 that the drive 6f the cam e
is terminated until the latch 60 is again trip :
at the end of thé playing of the record.’ - The bar*
32 is provided with a relatively long ‘siot'85 Which ¢
receives a stud 86 rigidly mounted on’an ' upp
slider 87. sli provided w -
wardly turned lugs 88 and 89 Which ‘straddls the ™
bar 22 and cooperate with thé stud 86 t6 suide the
slider 87 on the bar 32.3° One 6f the liig,
for the connection of a sprifig “which-'
move the slider 81 away‘from-thd arrh 16, A °
lower slider 98 shown in full' lines iin Fig. 1 is “
mounted for sliding movement én-thé Ha. oy e
means of a stud 91 ‘which extends throts
slot 85 and by a slot 92 ‘through “Which*extends:
the stud 86. C,
A stop 83 carried by the ‘thotor Board 20 eniv:
£886s a projection on‘the ‘slider 80 §6 hs t6 limit"

after the gap &8 in the cam gear comies op

its movement away fromi the Srmi16.°YA spring™45 "

position "on‘ the record 25

‘abiitment 80 ‘the 35

6"

94 ‘conrrectéd to the 'slider90 and to the'stop 98 -
Yd$-t0 move the slider ‘90 relative to the sliderr
87 S0 that the stud 86 normally engages the end
of "the "slot "92 ‘remote’ from the .arm*16. ' The -
spring - connécted to the lug 88 is much stronger .
thaf‘the shring 84 so thatin normal position the--
two'slidérS 8T and:88 have the position shown-in
Figsi 1 and:3‘when the machine'is set for “auto---

matic® Operation. "If the control bar 32 is'moved:

“to the “manual” position, the down turned lug .

95 Oh'the slider 90 is biought into alignment with

the surface’18 of the arm 76.. If the bar 32 is
moved Wwhen ‘the player arm is locked out; as it is
when thé ‘maichine stops' automatically, then: the
arm 78 18 in its outermost position and the lug:
95 ‘Is free ‘to move- into alignment with the sur- -

face 78.°-

1

ereinafter be explained, the movement: -

‘bar<32 into “manual” position unlocks "
o “the player armiso that'it can be mioved manually.
The ‘&rmy 18, being engaged by the lug 95, is un=
able'to folléw the arm 45, which moves with' the
player arm; and consedquently theplayer ‘arm:is =
quite’ free “for mantal' manipulation. “If the v
“playér arm’is ih on ihneyr position when thé har
32 ‘is moved to “mantual” position; the portion i
of the''arm 76 which' cariiés the surfaces 19 and:
80°is inward of the slider' 90, - In ‘these circuim- "

stafices if the bar 32 is moved to “manual” ‘posis

alignment 'with the surface 19,

cani§ the‘lug ‘85 and its slider 90 downwardly as -

p “tion, the lowét end of ‘the slot 85 engagés the
stud'88 and carries’it upwardly as viewed in Figs. o
1 and 3. The spring 94 causes the slider 90 ‘to ™
follow the‘stud 86 thus bringing the lug 95 iato !

At the end of the ‘blaying’ of the record,” the: -
playeér arm is moved cutwardly manually and the '
curved end-of the arm 76 adjacent the surface 79 *

viewed ‘in ‘Fig. -1 and immediately the end of -

the' arm’ 16 “clears the Ilug 95, the spring 94 %
moves the ‘slider 88 upwardly as viewed in Fig., =~

1 so ‘thdf'it can éngags the surface 19 when the -

playéf'é;_rxh"i's moved in slightly.

A projection 88 dt the outer end of the surface

80 tdgether’ = If it were:
movenyan
tiom Would Tesiilt
from the surface 79.°
’shap in the counterclockwise diréction as viewed
in Figsd under'the influende
with’ possible injury

to the ‘needle or record.

- In the ‘présent structure; if the bar 32 is moved

19 is arranged to lock the-arm 16 and the slider
net for the projection 96; ©
thebar 32 away from manual posi- e
in withdrawal of the lug 95 "
'Thé”flever,’"!’a‘ would then

of the spring 711,

from “manial” position, the projection 95 locks

ciently i§ thé projection:
95." Upon'such removal

SPri
withithe

Surfdce 18. -

89°6f the arm 46 beéing radial.

5 "thé Tig" 85 ‘ffdfn‘mdi?ehlent with the ‘bar 32 and -
only when“thé arm 45 is moved outwardly suffi-
98 removed from’the lug " -
the stronger spring con~ "
nected t6 the §lider'87 snans the slider downward-*

"y “&s ‘viewed in Fig, 1, against ‘the tension of
94,"cartying“the ‘Tug 85 ‘out of alienment -

Thé cuter end of the arm 4§ is provided ‘with -~

two'sloping surfaces 87 4nd 98." ‘The sloping §ur." -
"facé€ 88 ‘is relatively shart, ‘the adjacent’ surface "

‘The surfaces 97, "

98 and 89 &re Bdanted o cooperate with a latch~ "
, When'" the’ player ‘arm’™
is SwHfig ‘outwardly’ to its ‘extreme position ‘the
‘the detent 108 outwardly 'so.
that *this"deterit engagés either the surface 98 -
or '89.%*When the detent ig engaged by the ‘sur-

g ‘i3 merely latched out and”

ing#lotking “detent 1887

‘surféce “87 cams' the’

face 98 thé'player arm
(it #ha¥ Be ‘moved in

rély- by hand. “Whéx th

detért Ehgages the surface 99 the. player arm' i§
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lodked out in its extreme position. The detent.

100 is turned up from the lower web of a frame --

101. The frame 101 is pivotally mounted on &
pin~ 102 and’is biassed towards latching-locking
position by the spring 71. Also pivotally mounted
on'the pin 102 is a frame |04 which embraces the
frame 10(; and a dog {05 which is pivotally
mounted on the lIower end of the pin i02. The
dog 105 is deflected from its normal position by
the cam’ 68 at an intermediate position of the
cam gear 49 -as shown in Fig. 3. The outer end
of the dog 105 is connected by a spring 106 to a
lug 107 on the frame (04. Consequently when
the dog 105 is deflected as shown in Fig. 3 it
tends to swing the frame 104 in the counter-

10

15

clockwise direction as viewed in that figure. The .

dog 105 has an upturned lug 108 which normally
abuts against the frame 104 under the influence
of the spring 106. The lower web of the frame
181 carries a downturned lug (09 which engages

the lower arm of the frame (04, Consequently -

when the frame 104 is swung from its normal po-
sition by ‘the dog 196 as shown in Fig.- 3, the
frame 104 carries the detent 100 clear of the
arm-46. - This occurs during a normal record
changing cycle so that the arm 16 moves the
player arm inwardly towards initial playing posi-
tion and carries the arm 46 clear of the detent
100. before the dog 105 clears the cam 68. When
the dog 05 clears the cam 68 the spring 11

20

25

30

carries the frame 101 into locking position and

its lug 109 carries the frame 104 and dog i05
into their normal positions. These normal posi-
tions are defined by the engagement of a tail
{10 on the upper end of the frame 104 with a
pin (i} carried by the motor board 20. The
tail 110 is adapted to be locked in its normal posi-
tion by means of a projection ti2 on a sliding bar
113. It will readily be seen in Fig. 3 that if the
bar 113 is moved to the right the projection ii2
will ‘engage the tail 110 and hold the frame 104
in.its normal position. Operation of the dog 105
merely extends the spring 106 when the frame
104 is thus locked up. This operation occurs
when . the cam gear 49 is driven fhrough its
cycle after the playing of the last record when
no record is in the magazine. - Consequently the
player arm remains locked out by engagement
of the detent 100 with the surface 89. .

A bar 114 is slidably mounted on the under-
side of the motor board 20 by means of slots and
studs. The bar 114 is connected by a link {15
to the bar 32. The connection between the link
{15 and the bars 32 and {14 may suitably be
provided by down turned lugson thelink i 15 which
extend freely into openings in the bars 32 and
{14. . When the bar 32 is moved to “manual” po-
sition, as shown in Fig. 16 a down turned flange
{16 on the bar [i4 is brought into engagement
with the upstanding arm 63 of the lever 58 as
shown in Fig. 21 so that this lever cannot make
contact with the projections 59. Thus the op-
eration of the cam gear 49 is prevented as long
as the bar 32 is in “manual” position. The bar
{14 also carries a downwardly directed .flange

111 which is adapted to engage a pin 61’ on the.

latch 60 when the cam gear 49 is in its normal
position and the bar 32 is moved down to its
“reject” position. When the bar is thus moved
the latch 60 is unlatched so that the cam gear
49 is put into rotation. When the button 33 is
manually released it moves into its “gutomatic”
position and the flange 117 is withdrawn from
the path of the pin 61’. A lug {8 turned down

from the bar (I4 is arranged to engage the.
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upper. web:of -the frame {01 when ‘the bar 32 is
moved to “manual” position. :-This engagement
swings the detent 1080 out of engagement with
the surface 99 on the arm 46. into engagement
with the sloping:surface 98 on that arm. Conse-
quently when the bar 32 is in “manual” posi-
tion the. detent 100 serves as a latch for the
player arm and the player arm may be moved
inwardly manually and it may be latched out
by simply moving the player arm outwardly.

In the operation of the machine a stack of rec-
ords is supported by two escapement heads 119
and 120 above the turntable 22, the records be-
ing positioned by the spindle 23 extending .
through their central openings. For playing a
stack of ten inch records the escapements are lo- -
cated in their position of Fig. 3A, the arrow 121
on.the head 120 being directed ftowards the
spindle 23. ‘The escapement heads are provided
with.shelves 122 which support the stack of ten
inch records. During the record changing cycle
the heads (19 and {20 are oscillated in the coun-

terclockwise- direction and then in the clockwise -

direction. | The first movement brings two blades -
{23 into the stack above the lowermost record, -
these blades being located the thickness of one
ten inch.record above the-shelves 122, and brings
the shelves {22 clear of the lowermost record so
that that record falls down on to the turntable.

‘The return movement carries the blades 123 clear -
of the stack so that the remaining records drop

down. and are supported by the shelves 122.
To set the machine for playing a stack of twelve -
inch records the head 120 s elevated slightly by -
its handle (24 and rotated in counterclockwise
direction to bring the arrow 125 into the radial
direction with respect -to:the spindle 23.  The
heads 18 and {20 are mechanically connected
so that the head (19 is also positioned for the
playing of twelve inch records. The heads 119 -
and 120 are provided with shelves 126 for sup-
porting twelve inch records and blades {27 which
are located above the shelves 126 by the thick-
ness of a twelve inch record so that oscillation
of the heads 119 and 120 results in the discharge -
of the.lowermost twelve inch record on to the
turntable. - For removal of played records from -
the turntable the handle (24 may be raised
slightly and both the heads 119 and 120 may be
rotated so that all the blades and shelves are
moved outwardly and the records may be removed
from the turntable by vertical movement. The
head 119 is rigidly mounted on a sleeve {28 which
is rotatably mounted in a standard 129 carried
by the motor board 20. At itslower end the sleeve -
{28 rigidly carries a pinion {30. The head 120
is -mounted for limited sliding movement on a
shaft (3! which is rotatably mounted in a ro-
tatable .sleeve 132 carried by a standard {33 also
mounted- on.the motor board 20. A screw 134
carried by the head 120 extends into a cylindrical
recess 135 on the shaft 181 to limit the vertical
movement of the head 120. At its lower end the

shaft 131 rigidly carries a pinion 136, The lower

end of the mounting sleeve of the head {20 is
provided with a relatively long vertical slot (37
and a relatively small slot 138. A pin §38 carried
by the shaft (131 extends into the long slot 137,
the arrangement being such that the pin 133 is

_always located in the slot 137 so that the head

128 cannot be rotated independently of the shaft
{3{. When the machine is set for ten inch rec-
ords the slot {31 engages a projection {48 car-
ried at the upper end of the-sleeve 132. When
the. projection 140 is engaged by the small slot
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138 the heads are in the twelve Ainch position.
At its lower end the sleeve 132 rigidly carries an
actuating arm 141 which effects the oscillation
of the heads 118 and 28. Pinions {30 and 136
engage sectors. 142 and {43 which are pivotally
mounted on the motor board.29. A link (44 is
connected to two. arms carried. by the sectors {142
and 143 so that the pinions 138 and. 136 mave
simultaneously. The arm: {4l is pivotally cen-
nected to a link 145 which. is pivotally connected
to an arm 46 pivotally connected to the bracket
24, The arm {46 carries a cam roller 147 which
rides in a cam track {48 on the underside of the
cam gear 49, In the normal. position. the. roller
147 is located at the position 149 (Fig. 1).with
respect to the cam track 148.
part of the movement of the cam gear. 49 the

link 145 remains stationary then moves upwardly:

as viewed in Fig. 1 and then downwardly, effect-
ing the oscillation. of the heads 119 .and 120.
These heads do.not operate until the player arm
is elevated and moved outwardly. by. the cams. 59
and- 7i. The record -is dropped when the cam
gear 49 has made approximately half a. revolu-
tion so that the reeord is dropped before. the
player arm starts to move inwardly towards ini-
tial playing position. - The movement of the link
143 oscillates the arm 4] and the. sleeve.132.
The oscillation of the sleeve- 132 oscillates the
head 128 by virtue of the engagement of the pro-
jection 149 with one.of the slots 137 or 138 and
the oscillation of the head 120 -is communicated
to the shaft 184 by virtue of the permanent con-
nection between the pin 139 and the slot #37.
Consequently the oscillation is communicated to
the head {i9 through the pinion 188, sector 143,
link {44, sector 142 and pinion 430. -

The sectors 142 and (43 carry stops 150 which:
engage the link {44 in the extreme positions of
the escapements. The sector 143 rigidly carries
a stepped ecam member- 151, The cdm member
151 engages a shoe 152 which is biassed towards
it by a spring 153. -The shoe 152 carries a.pin
154 which extends into a slot in the bar 82 which
Is slidably mounted on-the underside of the motor
board 20 by means of a stud 156 carried by the
motor board and extending through 4 slot 157 in
the bar 82. -The bar 82 is biassed away from the
shoe {52 by means of a spring 158 which is
weaker than the spring 153. ‘The abutment 84
is turned down from the end of the bar 82 remote
from the pin {54, this abutment cooperating with
the surfaces 7% and 80 of the arm 16 as hereto-
fore described. : -

The cam member (51 is provided with two arcu-
ate surfaces 459 and 160 which engage the shoe
152, When a twelve inch record is being dropped
the surface (59 cooperates with the shoe.152.as
shown in Fig. .6, thus positioning the.abutment
&1 opposite the surface 80 of the arm- 16. When
the machine is dropping.a ten inch record the
shoe 152 cooperates with the surface 160 -and the
abutment 81 is located opposite the. surfdce 19
of the arm 76 so that the player arm is moved to
initial playing-position for a ten inch record. The
projection 161 at the end of the surface 80 pre-
vents the abutment from being moved away from
the surface 83 by manipulation of the escapements
into ten inch position when the arm 16 is forcing
the surface 80 against the abutment 81. 'Conse-
quently the player arm is not.snapped inwardly.
When the player -arm is again moved outwardly
the bar 82 is moved into the ten inch ‘position by
the spring 1§3. If the -escapement ‘heads are
moved to the twelve inch position when the-sur-
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face 79 is in engagement with the abutment 8i
the shoe {52 is moved upwardly as viewed in Fig.
3 but the bar 82 is held against movement by the
shoutder (17 on the arm: 16 until the arm 16 is
moved outwardly clear of the abutment 81, where-
upon the bar 82 moves.into twelve inch position
under the influence.of the spring (58,

-Within the escapement head 119 a frame 162
is pivatally mounted at (63. . This frame carries

. two contact members: 164 and 165 which project

through the shelves 126 and {22 of the escape-
ment, head 118 so that they are depressed by a
twelve inch or ten ineh record respectively, The
frame {82 includes.a fail 167 which is perforated
to receive a rod 168 which extends freely through
the sleeve 128.. The tail 167 engages a washer 169
mounted on the upper end of the rod 168. At its
lower end the rod 168 carries a cam 170 which
is.arranged to. engage a cam follower ITf when
no reeord is resting on the escapement head 118.
When g record of either size is resting on the es-
capement head the frame {82 is swung into its
phantom position in Fig. 12 and the cam 170 is
elevated clear of the cam follower 171. A pro-
Jection 172 carried by the pinion 130 projects
downwardly info an opening 113 in the cam 170
So that the cam oscillates and moves with the
escapement 119,

The cam follower 171 is mounted on the upper
side of.a bracket 174 which depends from a frame
i75 pivotally mounted on a stud 176 depending
from the motor board 20. The bar 113 is slidably
mounted on the underside of the motor board by
means of . a stud. 17 which extends through a
slot 178 and.by means of a slot 119 which engages
the stud 176.  The frame 175 is connected to the
bar 113 by .means of a spring 180. Normally the
frame 115 engages an abutment {84 on the bar
113, Owing to the advantageous leverage of the
spring 188, over the leverage at the position of
the abutment 484, the tension of the spring 180
biasses the bar 413 to the right as viewed in Fig. 13
against an abutment 482. . It will readily be un-
derstood that when the cam 110 actuates the cam
follower 174 the bar 413 is displaced to the left
by the spring 180 unless it is held: against such
displacement. - In the event that it is so held the
spring 180 expands and the frame i75 is merely
displaced to the left as viewed in Fig, 18.

In addition to the.projection 112 the bar {13
carries.a down turned projection 183 and a down
turned projection {84, When the bar {13 is moved
by:the cam 110 to the left as viewed in Fig, 138 the
projection 184 swings a latch member 185, which
is pivoted at 191 on the motor hoard 28, in the
clockwise .direction. - This movement carries the
latch member.away. from its .normal position in
engagement with a.stop 186 carried on an arm
187, pivotally mounted on the motor board - 28
at 187, .and allows a dog 488 pivotally mounted
on:the.arm 181 to swing in-the clockwise direction
from. its position in Fig. 13 into its position in
Fig.14. - The dog 188s biassed towards the latter
position by a. spring 183. connected to the dog
188 and to the arm {87,  In its latched condition
the-tail of the dog 488 bears against one end of
the latch- 485, as shown in Fig. 13. In its un-
latched condition -as shown dn-Fig. 14 the tail of
the-dog 488 -bears against the stop 186 and its
outer end is prought into :the path of a flange
190. -The latch member 185 is biassed towards the
stop 186:by a spring 485" connected-to the member
185 and the arm 481, ' '

“The-flange 90 is bent-upwardly from the upper
flange -of a-frame 182 pivotally mounted on the
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motor board 28 by means of a pin 193. The frame-

192 includes a tail 194 which cooperates with
the projection 183 on the bar i13. When- the
frame 192 is in the position of Fig. 13, that is,
when the cam gear 49 is in its normal stationary
position, a pin 19% projecting from the lower side
of the cam gear 49 engages the frame 192 so as
to hold it outwardly from the inner position into
which it is biassed by a spring 196 connected to
the arm 187 and to the tail 194, This inner posi-
tion is shown in Figs. 1 and 3 and is defined by
the engagement of the upper flange of the frame
{62 with the pivot 191, In this position the end
of the tail 194 is directed towards the projection
{83 so that the bar 113 is held against movement
towards the left as viewed in Fig. 13. The lower
flange of the frame 192 carries a cam-shaped pro-
jection §97 which is engaged by the pin 195 dur-
ing each rotation of the cam gear 49. In the nor-
mal automatic operation of the machine a series
of records are played and the switch is automati-
cally opened at the end of the playing of the last
record in a manner which will shortly be de-
seribed. It is usually necessary to remove the
records from the turntable, which involves mov-
ing the escapement heads {19 and 120 out of their
operating position. After the records are removed
the heads are located for the reception of records
of the desired size. Since this movement of the
escapement heads is effected without a record
resting thereon the cam 170 engages the cam
follower {711 and the frame IT5 is swung about
its pivot. The bar 113 being held by engagement
of its projection (88 against the tail 194, the spring
180 merely expends and the latch 185 remains
in the position shown in Fig: 13. Consequently
the dog 188 is not released by the latch 185:
After the playing of each record except the last
the cam 170 is held above the cam follower {71 so
that the bar 113 is not actuated and the dog 188
is latched out. During each revolution of the
cam gear 49 the pin 195 moves away from the
frame 192 which then moves inwardly into its po-
sition in Fig. 14 and near the end of the revolution
of the cam gear 49 the pin 195 moves past the cam
projection 197, moving the frame. {92 outwardly.
During such outward movement the flange 190 on
the frame {92 engages the sloping side of the dog
188 so that this dog is merely swung on-its pivot
and the arm 187 is not actuated. During each
such revolution of the cam gear 49 the cam 68
actuates the dog 105 which swings the frame 104
and the frame 101 so that the detent 100 clears
the arm 46 and the player arm moves into initial
playing position. .
After the last record has been played the cam
gear 49 makes a complete revolution and, since
there is no record on the escapement head {19 the
cam 119 is in alignment with the cam follower
{11. The cam follower 171 is moved to the left as
viewed in Fig. 13 by the cam rise 198 in the case-
of a ten inch record and by the cam rise 199 in
the case of a twelve inch record. Since the move-
ment of the cam follower 171 occurs after the pin
185 has clear the frame 192; the projection 183 is
opposite a recess 200 in the tail 194 of the frame
192 so that the bar {13 is moved by the cam {18
into its position of Fig. 14. Its projection 184
swings the latch 185 clear of the dog (88 so that
the tail of the dog engages the stop 186. At the
same time the projection 112 on the bar 113 moves
below the tail {10 of the frame 104. This occurs
before the dog 105 engages the cam 68 so that the
cam does not unlock the player arm and the
player arm remains in its locked out position.

2,484;570°
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After the cam 68 hags passed the dog 105 the bar
113 moves to the right again as viewed in Fig. 15
as @ result of the return movement of the escape-
ment head (19...The player arm remains locked
out and the latch 185 remains unlatched, its end
engaging the end of the tail of the dog 188, which
now engages the stop 186. . When the cam gear
49 approaches its normal position its pin 195 en-
gages the cam formation 197 of the frame 192 so
that the flange 199 of the frame (92 engages the

" end of the dog 188, with the result that the dog

20

30

188 and the arm 187 are moved outwardly so that
the end 201 of the arm. 187 engages a lug 202 on.
the bar 32 and carries the bar into the “off” posi-
tion, opening the switch 28.  After the switeh is
opened, as is shown in Fig. 13, the cam gear 49
coasts into-its normal position and the elements
resume .their positions of this figure with the ex-
ception that the bar 32 is moved up one step to its
«off” position. When the arm 187 is moved oub-
wardly as shown in Fig. 15 the dog 188 clears the
1atch 185 so that the latch now engages the stop
i86. Consequently the tail of the dog 188 engages
the end of the latch 185 and is swung in counter-
clockwise direction into its normal position as the
arm 1871 returns to its normal position of Fig, 13.
" It is to be noted that the arm (87 is biassed in-
wardly by the springs 185’ and 196 against a suit-
able stop. The arm {81 may contact the lug 118
in the “manual” and “off” positions of the bar 32

" and may contact the pivot pin 102 in the other
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positions of the bar 32. )

While the completc mechanism and its manner
of operation will readily appear from the forego-
ing description thereof, certain salient features of
the machine are now set forth briefly. The es-
capement heads 119 -and 120 always move simul-
taneously. They may be moved to the position
for either size of record by merely raising the es-
capement head 120 slightly and rotating it to de-
sired position. In the same way the escapement
heads may be moved out of alignment with the
records on the turntable so that these records may
be removed. - Merely raising the escapement head
120 slightly disconnects the mechanical drive of
the heads. Manual operation of the escapement
head {20 is usually effected when the machine is
out of operation so that the bar 113 is prevented
from moving to the left as viewed in Fig. 1 by the
tail 194 of the frame 192, Thus latch 185 re-
mains in its normal position, If this latch were
unlatched by manual manipulation of the escape-
ment head 120, the motor would stop at the end
of the first revolution of the cam gear 49. When
a record is dropped from the turntable during a
rotation of the cam gear 49 the bar 113 is not ac-
tuated because the record on the escapement 119
holds the cam 110 elevated above the cam follow-
er 171 during the displacement of the cam (70
which would effect the displacement of the bar
i13 if there had been no record on the escape-
ment heads. After the last record has been
played the cam gear 49 makes a complete revolu-
tion. In this case the cam 170 is in its lower po-
sition and it moves the bar 113 to the left as
viewed in Fig. 13 at a time when the frame 192
is in its inner position. = ‘This moves the latch 185
to unlatched position and allows the dog 188 to
assume operative position relative to the flange
190 so that near the end of the revolution of the
cam gear 49 the pin (95 forces the frame 192 out-
wardly and forces the arm 187 outwardly, moving
the bar 32 to “off” position.. When the bar 32 is
in “manual” position the detent 100 is merely a
latch, When the bar 32 is in “automatic” posi-
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tion, the detent 100 is a lock and the player arm

is locked out. and the player arm is positively

locked out when it is moved into its outermost:

position. During each record changing cycle of
the cam gear 49 the dog, 105 actuates the frame
184 s0 as to unlock the player: arm and permit it
t0 move inwardly to. initial playing . position.
When, however, the cam gear 49 moves the bar
118 to the left as viewed in' Fig. 1 after the last
record has been played, the frame (04 is held in-
operative by engagement of the projection 112
with the tail 110 so that the. player arm remains
locked out after the motor switch has been opened
by the displacement of the bar 32 by the arm {81
from “automatic” to “off*, position.

Although the invention has been described-in
connection with specific details of a preferred em-
bodiment thereof, it must be understood that such
details are not intended to be limitative of the in-
vention except in so far as set forth in the accom-
panying claims. ’ : o

Having thus described
that what I claim is:

1. In an automatic phonograph, in combina-
tion, a control switch, a.record dropping escape-
ment head, means for oscillating said head to
discharge the lowermost record therefrom for
reproduction, a cam movaple with the escape-
ment head, means for opening said control switch,
means including a cam follower adapted to con-
dition the switch opening means for automatic
operation, and means on said héad adapted to
be engaged by a record thereon to displace the
cam out of operative engagement with the cam
follower, whereby the means for opening the
control switch is maintained out of condition
for operation as long as a record is supported
onr the escapement head. o

2. In an automatic phonograph, in combina-
tion. a player arm, a turntable, a motor for
driving the turntable, a switch controlling the
motor, means for opening said switch,_ a record
dropping escapement adapted: to.support 'a stack
of records,. cam .means . controlling. a record
ckanging cycle periodieally includifig means for
moving the player arm outwardly and inwardly
and means for actuating said escapement to drop
a record on the turntable while the player arm
is ouf, a member arranged. to.be displaced. to
condition said switch opening means for actua-
tion by said cam means, resilient means con-
necting said displaceable member to said escape-
ment, means arranged to be actuated by a record
on the escapement for disconnecting the escape-
ment from the member, and latch means con-
trolled by the cam means in its normal position
for preventing displacement of said member
when the escapement is actuated manually with
no record thereon,

3. In an automatic phonograph, in combina-~
tion, a player arm, g turntable, a motor for driv-
ing the turntable, a switch controlling the motor,
means for opening said switch, a record dropping
escapement adapted to support a stack of records,
& caim wheel adapted to make a cycle occasional-
Iy to move the player arm out and in and actuate
the escapement to release a record therefrom,
an arm to move said switch opening means, a
dog pivotally mounted on said arm, a swing-
ing member adapted to actuate said arm by
means of said dog, a latch normally holding said
dog in inoperative position, means biassing said
swinging member to a definite position, 2 mem-
ber on said cam wheel adapted to swing said
member near the end of its revolution to an ex-

Iy invention, I declare
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treme: position. and normally. to maintain;: the
swinging . member in .an. intermediate: position,
a.member. actuable; by. the. escapement .to.re-
lease said latch, means on said swinging .member
to prevent such.actuation. when. the. swinging
member is in its.normal intermediate.position.

+4.. In a.record:-dropping automatic. phonograph,
in. combination, an escapement head, means for
oscillating said.head, a cam movable. with said
head, means for disconnecting said.head. from
said. oscillating. .means,. whereby. the: head. may
be.adjusted into one. of .a. plurality of normal
rositions for supporting records of definite sizes,
a.displaceable member . including a cam follower
adapted to engage said cam,; said cam having. a
plurality . of . effectively similar -formations :.to
establish the same. operative, rélation .with.the
follower in all said normal.positions.of the escape-
ment head, and means engaged.by. s record on
the escapement head for.moving. said.cam clear
of-the follower. :

8. In g record dropping automatic phonograph,
in’ combination, an. escapement head,:; means: for
oscillating said -head,:a.cam. movable. with.: said
head, ‘means  for..disconnecting..said..head from
sald oscillating. means,. whereby: the head:.may
be adjusted into.one. of .a..plurality. of .normial
positions for supporting records.of definite:sizes,
a:displaceable member including a cam follower
adapted to. engage said.cam, said.cam: having
a.plurality . of . effectively. similar. formations. to
establish the same: operative.relation. with -the
follower:in all said normal positions.of the escape:
ment heads, means:engaged by.a. record on: the
escapement head for .moving said.cam clear.of
the follower, and means.controlled by said. dis=
placeable member: for. conditioning. the. phono-
graph for automatic stopping. : )

6. In.an. automatic..phonograph, in.combina~
tion, a pair of record dropping: escapement.heads;
inseparable means connectingthem for.simul-
taneous movement, . operating .means . for. said
escapement heads, separable means connecting
said. operating. means to.one.of the heads; said
one of:the -heads being movable: to. effect!the
separation,.whereby: the separation: may be. ef-
fected and-all the heads may. be. adjusted ‘to-any
of.-a- plurality of normal positions: for ‘Support=
ing.records of definite sizes. by manual actuation
of said one of the heads, a cam oscillatable with
one of the heads, a displaceable member includ-
ing a cam follower normally engageable by said
cam, said cam having a plurality of effectually
similar cam formations whereby similar cam and
follower relations are established in ahy of the
said plurality of normal positions of the heads,
means on the head associated with said cam
adapted to be engaged by a record on the head
to clear the cam from the follower, and means
controlled by said displaceable member for con-
ditioning the phonograph for automatic stop-
ping.

7. In an automatic phonograph, in combina-
tion, a pair of record dropping escapement heads,
inseparable means connecting them for simul-
taneous movement, operating means for said es-
capement heads, separable means connecting
said operating means to one of the heads, said
one of the heads being movable to effect the
separation, whereby the separation may be ef-
fected and all the heads may be adjusted to any
of a plurality of normal positions for supporting
records of definife sizes by manual actuation of
said one of the heads, a cam oscillatable with one

.of the heads, a displaceable member including
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a.6am follower normally engageable by said cam,
said cam having a plurality of effectually similar
cam formations whereby similar cam and follower
relations are established in any.of the said plu-
rality .of normal positions of the heads, means
on the head associated with said cam adapted
to be engaged by & record on the head to clear
the cam from the follower, means controlled by
said displaceable member for conditioning the
phonograph for automatic stopping, operating
means for moving the player arm out and in to

10

initial playing .position, a movable abutment -

adapted. to be located in any of a plurality of
positions corresponding to the positions of the
escapement heads, and cam means operatively
connected to the heads for correspondingly lo-
cating said -abutment means.

-- 8. In an’ automatic phonograph, in combina-
tion, a pair of record dropping escapement heads,
inseparable means connecting them for simulta-
neous movement, operating means. for said es-
capement heads, separable means connecting said
operating means to one of the heads, said one
of the heads being movable to effect the separa-
tion, whereby the separation may be effected and
all the heads may be adjusted to any of a plu-
rality of normal positions for supporting records
of definite sizes by manual actuation of said one
of the heads, a cam oscillatable with one of the
heads, & displaceable. member . including a cam
follower -normally -engageable by said cam, said
cam having a plurality of effectually similar cam
formations whereby similar cam and follower re-
lations are established in any of the said plu-
rality of normal positions of the heads, means on
the head associated with said cam adapted to
be engaged by a record on the head to clear the
cam from the follower, a latch adapted to be
released. by said displaceable member, an arm
movable to stop the phonograph, a swinging
member, means for swinging the member after
the.escapement heads have been operated, a dog
on said arm adapted to cooperate with the swing-~
ing member to swing the arm to stop the phono-
graph, said dog. being normally held in inop-

erative position by said latch, and means nor- -

mally positioning said swinging member to pre-
vent displacement of said displaceable member.
- 9. In an automatic phonograph, in combina-
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tion; a‘pair of Fetord dropping escapement heads,
inseparable means connecting them for simulta-
neous movement, operating means for said escape-
ment heads, separable means connecting said op-
erating means.-to one of the heads, said one of
the heads being movable to effect the separation,
whereby: the separation may be effected and all
the heads may be adjusted to any of a plurality
of normal positions for supporting records of defi-
nite sizes’ by manual actuation of said one of the
heads, a cam oscillatable with one of the heads,
a displaceable member including a cam follower
norinally engageable by said cam, said cam hav-
ing a plurality of effectually similar cam forma-
tions whereby similar cam and follower relations
are establlshed in any of the said plursality of
normal positions of the heads, means on the head
associated with said cam adapted to be engaged
by a record on the head to .clear the cam from
the follower, a latch ‘adapted to be released by
said displaceable member, an arm movable to stop
the phonograph, a swinging member, means ifor
swinging the member after the escapement heads
have been operated; a dog on said arm adapted
to cooperate with the swinging member to swing
the arm to stop the phonograph, said dog being
normally held in inopérative position by said
latch, means normally positioning said swinging
member to prevent displacement of said displace-
able member, operating means for moving the
player arm out and in to initial playing posi-
tion, a movable abutiment adapted to be located
in any of a plurality of positions corresponding
to the said normal positions of the escapement
heads, and cam means operatively connected to
the heads for correspondingly locating said abut-
ment means,
CARL G. JOHNSON.
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