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This invention relates to automatic phono-
graphs, and more particularly to & record chang-
- ing mechanism for this type of machine.

An object of my invention is to provide im- -
"5 broved record changing mechanisms for phono-

. graphs. ‘ .
Further -objects and advantages of my inven-

- tion will become apparent and my invention will
be better understood from the following descrip-

10 - tion referring to the accompanying drawings, and
the features of novelty which characterize my
invention will be rointed out with particularity

in the claims annexed to and forming part of
this specification. ’ ,
‘15 Referring to the drawings, Fig. 1 is a partly
exploded perspective view of a phoriograph em-
bodying my invention; Fig. 2 is a fragmentary
view of the reproducer arm support and travel
stops, partly in section; Fig, 3 is a plan view of
the phonograph shown in Fig. 1, partly broken
away, to illustrate the operating mechanism and
shows the mechanism in its initial record playing
position; Fig. 4 is a fragmentary side elevation,
- partly in'section, of the machine shown in Figs. 1
and 3 with the mechanism in the position shown
in Fig. 3; Fig. 5 is a plan view of a phonograph
embodying a modification of my invention, partly
brokeri away to illustrate the operating mecha-
nism, and shows the mechanism in its initial
record playing position; Fig. 6 is a fragmentary
side elevation, partly in section, of the machine
shown In Fig. 5; Fig. 7 is a fragmentary plan
view of the record changer operating mechanism
showing the .actuating arm in its maximum dis-
"85 Placement position; Fig. 8 is a fragmentary plan
- view of the operating mechanism showing the
eccentrically mounted gear in its dead center
position; and Fig. 9 is a fragmentary plan view
of the operating mechanism showing the rela-

30

40 tive positions of the actuating arm and eccen- -

trically mounted gear subsequent to the comple-
tion of the record removal operation and shortly
after the eccentrically mounted gear has passed
its dead center position.

In Figs. 1 to 4 inclusive of the drawings, I hHave
shown an automatic phonograph having a sup-
porting table 10 to which a driving motor {1 is

45

— secured by three screws 12 and spacers 3. The

. motor is provided with an upwardly extending
50 drive shaft 14 which serves as a spindle for a
record turntable 15. The turntable is mounted
and secured to the shaft 14 by a hub 16 for rota-
tion therewith. A reproducer or tone arm i1,
having a reproducer 18, is pivotally supported on

66 & hub I8 for horizontal and vertical pivotal

(C1, 274—1)

‘movement by pivot pins 20 formed on a base
plate 2/ which is pivotally supported by a pivot
pin 22 on the hub 19. -

In a phonograph having an automatic record
changer, the reproducer is arranged to be raised 3
off a record and returned to a position eorre-
sponding to the beginning of a record coinci-
dentally with the removal of the reproduced
record from the turntable, after which the re-
producer is gradually lowered so that the repro- 10
ducer stylus engages the sound track grooves at
the beginning of another record. In the illus-
trated arrangement, this coordinated action of
the reproducer and the mechanism for removing

*a reproduced record is obtained by utilizing a ig

single actuating or positioning mechanism which °
is driven with the turntable. '

In order to reproduce a record 23, thé repro-
ducer I8 is placed on the grooves near the begin--
ning of the record, and a reproducer stylus 24,
suitably connected to any desirable amplifier,
engages the sound track grooves of the record.
As the record 23 is reproduced, the stylus 24
guides the reproducer I8 towards the center of
the record and swings the reproducer and the
base plate 21 in a horizontal direction, carrying
with it a set of three spaced-apart fingers 25, 26,
‘and 21, which are united by a common base 28 -
secured to.a pivot pin 29 pivotally mounted on
the reproducer base plate 2{. A stop plate 30
extends between the fingers 25.and 26 and is
secured to the underside of the reproducer arm
{7 by screws 81 threadedly engaging an upwardly
extending flange 32 formed on an end of the
stop plate 30. ‘A spring 33 is secured to the gj
reproducer base piate 21 and to the pivot pin 28,

50 as to bias the fingers 25, 26 and 27 in a down-~
ward direction. The finger 271 extends down-
wardly from the two fingers 25 and 26, and is
supported by a roller 34, which is rotatably se- 44
cured to a projection 35 formed on the under .
edge of the finger 27. The roller 34 is arranged
to roll on a track formed by a track arm 36 piv-
otally secured at one end by a screw 37 to the
supporting . table 10 and pivotally supported by
4 pair of downwardly extending flanges 38 ar-
ranged on each side of the track arm 36 adjacent
the screw 27. These flanges 38 have curved un-
der edges resting on the supporting table {8 to
provide for.vertical swinging of the track arm 36.
The other end of the track arm is free and has
a portion 39 which extends down at an acute
angle to the plane of the major portion of the
track arm 36 and terminates in another portion
40 which extends outwardly in substantially the gg

.
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same direction as the plane of the major por-
tion of the arm 36. 'This free end of the track
arm is supported by a roller 41 which is rotatably
secured by a pin 42 to an end of a pivoted actu-
ating arm 43. When the phonograph is inoper-

- ative or during reproduction of a record, this end

af the track arm 36 extends below the upper
surface of the supporting table 10 through an
opening 44 formed therein. A longitudinally ex-
tending notch 45 is formed in the track arm 36.
adjacent the roller supported end 39, and a spring
46 secured by a pin 47 to the supporting table 10
and to the track arm 36 through a hole 48, biases
the track arm 36 against a square latching pin
48 secured to an end of the actuating arm 43.
During reproduction of a record, or when the
phonograph is stopped, the latching pin 48 is ar-
ranged in engagement with an end of the notch
45, and a spring 50, secured by a pin 51 to the
supporting table 10 and to the actuating arm 43
through a triangular plate 52 rigidly secured
thereto by rivets 53, biases the pivoted actuating
arm 43 and the latching pin in a counter-clock-
wise direction, as viewed in Fig. 1, into latching
engagement with the end of the notch 45 in the
track arm 36. In order to unlatch the end of
the actuating arm, the track arm 36 is pivoted

50 as to move the notch 4§ away from the latch- .

ing pin 49. During reproduction of a record, it
is desirable that the actuating arm remain

latched, and upon completion of a reproduction

that it should be automatically unlatched. In
order to automatically unlatch the actuating arm
43 upon completion of a record, the notch 45

‘in the track arm 36 is automatically pivoted out

of engagement with the latching pin 49 by a
cam arm 54 which is pivotally secured at one

. end thereof by a screw 55 to the supporting table
-8 and is provided with a V-notch cam surface

40
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56 at the other end thereof which engages a
downwardly extending pin 57 secured to the
track arm 36. The cam arm 54 is provided with
an upwardly -extending boss 58 having a series
of ratchet grooves 59 formed on the upper sur-
face thereof. The oufer end of the finger 27 on
the reproducer extends downwardly and is pro-
vided with a thin edge 60 which is arranged to
engage the ratchet grooves 59 on the cam arm
boss 58 when the reproducer (8 is pivoted to a
position near the turntable spindle 1§. When a
record is played and is completed, this thin edge
60 of the finger 27 passes over the ratchet grooves
59, which permit the sharp edge 68 to move
toward the pin 59a, but any return movement
of the sharp edge 60 will operate the cam’ 56.
Thus, if the reproducer 8 oscillates before the
finger 27T strikes the pin 59a, which serves as a
limit stop tc prevent the reproducer from cross-
ing the record center, the ratchet will actuate
the cam 56 and unlatch the pin 49 by pivoting the
cam arm 54, which oscillates the pin 57 and

- transfers this movement to the track arm 36.
~ This produces a pivotal and upward movement

G5
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of the track arm which unlatches the latch pin
49 of the actuating arm 43. The pivotally se-
cured end 61 of the track arm 36 extends up-

- wardly and provides a handle for manually piv-

oting the track arm to manually unlatch the
actuating arm 43 when desired. When the outer
end of the actuating arm 43 is moved in a
counter-clockwise direction as viewed in Fig. 1,
it causes the downwardly extending portion 39
of the track arm to move in an upward direc-
tion as the roller 41 rolls under the portion 39
to the position shown in Fig. 1. This causes the

2,169,854

free end of the track arm 36 to swing in an
upward direction about the pivot pin 37 and the
curved flanges 38, and carries the pin 57 in an

upward direction to the position shown in Fig. 1.°

The lower end of the pin 57 is secured to a dash
pot operating arm 62 which is pivotally secured
at one end by a bolt and nut 63 to the supporting
table 10 and is biased in a downward direction
by a spring 64. The opposite and free end 65
of the dash pot operating arm 62 extends below
an extension of a piston 66 which is slidable
within a dash pot cylinder 61. If the pin 57 is
raised by the track arm 36, .it raises the free
end 65 of the operating arm 62 and raises the
dash pot piston 66. 'This moves a piston rod 68
upwardly through a supporting bearing 69 and
raises a stop 10, which is secured to and movable
with the upper end of the piston rod 68, coinci-
dental with the operafion of the dash pot. The
finger 27 which.is supported by the roller 34 on the

10

16

20

track arm 36 also is pivoted upwardly, thereby .

also pivoting upwardly the finger 28, so that the
outer end thereof is raised and slides along the
lower surface of the stop plate 30, thereby rais-
ing it and the reproducer. If the reproducer is
in a position near the center of the turntable
corresponding to the end of a record, the roller
34 supporting the finger 27 will roll toward the
lower end of the inclined track arm; that is,
towards the screw 31, thereby laterally pivoting
the repraoducer in a counter-clockwise direction,
as viewed in Fig. 1, until a downwardly extending
stop Tl secured to the stop plate 30 engages the
stop 70 on the dash pot piston pin 68; as shown
in Fig. 2. The dash pot stop 70 is constructed
so that when the track arm 36 is raised, the top
of the stop 10 is closely adjacent the underside of

25

the outer end of the stop plate 30 which extends -

over the top of the piston pin in this position,
and is raised to a position closely adjacent and
extending over a buffer pad 712 secured to the
upper end of the piston rod 68. A clockwise

rotation, of the actuating arm 43, as viewed in

Fig. 1, carries the roller 41 under the downwardly
extending portion 39 of the track arm 36, and
allows the track arm to swing downwardly away
from the roller 34 supporting the finger 27, and
lowers the outer end 65 of the dash pot operating
arm 62 downwardly away from the end of the
dash pot piston 66. This causes the oufer end
of the stop plate 30 to rest on the buffer pad
12 on top of the piston rod 68, and the weight
of the reproducer thereon causes the dash pot
piston 66 to gradually move toward the lower
end of the dash pot cylinder 61, thereby gradu-
ally lowering the reproducer until the stylus 24
again engages the beginning of a record 23. In
order to provide for lowering the reproducer at
the beginning of different size records, the stop
11 is pivotally secured to the stop plate 3@ by a

pivotal support Tla, and by varying the relative-

position of the stop 7! with respect to the outer
edge of the reproducer arm 17 by pivoting it on

" the support Tla, the outermost position of the

reproducer may be adjusted as desired.

A record changing or discharge mechanism is
arranged to be operated by the actuating arm 43
through the triangular plate 52 and includes a
laterally swinging lifter arm 13 which is pivot-

ally mounted for vertical movement by a pivot ;

pin 18 on a supporting shaft 15, which is pivot-
ally secured for horizontal pivotal movement to
a mounting plate 16 on the supporting table 10.
The free end 11 of the lifter arm is curved and

86

extends upwardly and angularly from the lifter 7%
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arm 13 and is arranged to guide the lifter arm
along the edge of a stack of records on the turn-
table, so that as a lifter finger 78 engages the
edge of the records, it will be just under the

underside of the uppermost record. The lifter .

finger 18 is pivotally secured te the lifter arm 13
by a pivot pin 19 and a spring 80 biases the outer
curved end 81 of the lifter finger 18 toward the
curved portion 71 of the lifter arm 13. The lifter
arm is arranged so that it cannot pivot down-

wardly below a point where the lifter finger 718 .

is above the top of a single record on the turn-
table. 'This insures that the last record will not
be automatically removed, and the reproducer
will be lowered tothe turntable and will continue
to play and replay the last record until the ma-
chine is stopped. In order to accommodate the
lifter arm to different size records, the mounting
plate 16 is slidably secured at one end 82 by a pin
83 extending through a slot 84 in the supporting
table 10, and the other end 85 is secured by a pin
86 eccentrically mounted on a rotatable plate 87
and extends through an arcuate slot 88 formed
in the supporting table 10. An operating han-
dle 89 is provided. for rotating the rotatable plate
81. Rotation of the rotatable plate 87 carries
the mounting plate 76 and the lifter arm 73
toward. or away+from the center of the turn-
table, thereby moving the lifter arm 73 and the
jlifter finger 18 toward or away from the edge
of a record. This arrangement provides for ad-
justment for use with various size records. In
order to remove a record from the turntable,

the lifter arm 13 is pivoted laterally by a crank -
' 80, which is rigidly secured to.the pivotal sup-

porting shaft 18. The crank 90 is pivotally con-
nected by a pivot pin 91 to a link 92, which is
pivotally connected by a pivot pin 93 to the
triangular plate 52. Rotation of the actuating
arm 43 produces a relatively longer travel of the
end of the trianguwlar plate 52 to which the link
82 is secured, and this movement is transmitted
through the link 92 to the crank 80 and thence
to the pivoted supporting shaft 19 and to the
lifter arm 73. If the lifter arm 713 is rotated
clockwise, as viewed in Fig. 3, a projecting flange
94 formed on one side of the pivoted end of the
lifter arm 13 engages a pin 99 rigidly secured to
the mounting plate 76, thereby causing the lifter
arm to pivot vertically about the pivot pin 74.
This produces a combined lateral and vertical
pivotal movement of the lifter arm 13 in a clock-
wise and upward direction. A reverse move-
ment of the crank 80 when the lifter arm is in
raised position results in a. counter-clockwise, as
viewed in Fig. 3, and downward pivotal move-
ment of the lifter arm 13.

The actuating arm 43 is arranged to swing

- or pivot about a pivot pin 96 secured to the sup-

60
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porting table 10, and is arranged to operate the
raising of the reproducer I8 and returning it
from the end to the beginning of a record, and
coincidentally to operate the mechanism for re-
moving a record from the turntable after repro-
duction thereof. In order to obtain the proper

sequential operation of the actuating arm 43, I.

provide a driving pinion gear 97 secured to the
motor drive shaft 14 providing an integral struc-
ture therewith and driven thereby to rotate with
the turntable 15, and a second gear 98 is rotat-

ably and eccentrically supported by a pivot pin -

89 on one end of a supporting plate 180 rigidly
secured by screws 101 to the actuating arm 43.
A cam 102 is pivotally supported by a pin 103 on
the opposite end of the supporting plate 100,

‘with” the driving gear $7.

3

and a tension spring 104 is secured to the cam
pivot pin 103 and to a pin 105 on the eccentri-
cally  supported gear 98 so as to bias the gear
98 toward the cam 102. When 2 record is being
reproduced, the actuating arm 43 must be sta-
tionary and the gears 97 and 98 must, there-
fore, be disengaged. As explained above, the

, actuating arm 43 is normally latched unless the

track arm 36 is pivoted by the reproducer oper-
ated cam 54 to disengage the pin 49 from the
latch 45. A stationary stop {06 is secured by a
screw (07 to the supporting table 10, and the
spring (04 biases the gear 98 toward the cam 102
and against the stationary stop 106 during re-
production of a record, and this maintains the
gears 97 and 98 in disengaged relation as shown
in PFig. 3. A guide pin is secured to one of the
screws (01 and arranged on the underside of the
actuating arm 43 and extends through an arcu-
ate slot {08 formed in the supporting table {0 to
assist in properly guiding the actuating arm in
its pivotal movements. When the latching pin
49 is unlatched, the spring 50 biases the actuat-
ing" arm 43 in a counter-clockwise direction, as
viewed in Fig. 1, thereby moving the eccentri-
cally mounted gear 98 into meshing engagement
As viewed in Fig. 1,
clockwise rotation of the driving gear 97 with

10

16

20

25

the gears in mesh causes the. eccentrically mount- -

ed gear 98 to rotate counter-clockwise and carry
the eccentric pivot pin 99 and the actuating arm
43 in a counter-clockwise direction until the
point of engagement of the gears is diametri-
cally opposite the eccentric pivot pin 99. A

. spring 109 is secured by .the pin 51 to the sup-
porting table {0 and to the cam {02 through a -

hole 140 and is arranged to bias the actuating
arm 43 in a clockwise direction, as viewed in Fig.
1, and to cooperate with the spring 104 to bias
the eccentrically. mounted gear 98 into engage-

36

ment with the driving gear 97 by biasing the ec- -

_centric pivot pin, and therefore, the eccentrically

mounted gear 98 in a counter-clockwise direc-
tion about the actuating arm pivot pin 96. Pur-
ther counter-clockwise rotation of the eccentri-
cally mounted gear produces a clockwise rota-
tion, as viewed in Fig. 1, of the actuating arm
43, and the springs 104 and 109 bias the gears
97 and 988 into engagement until the spring pin
105, the eccentric pivot pin 98, and the cam
pivot pin 103 are in a straight line, with the
eccentric pivot pin 89 between the cam pivot pin
103 and the spring pin 105. This is the dead-
center position of the eccentrically mounted gear
98, and corresponds to the position of the record

'~ changing mechanism after the completion of

removal of a record from the turntable. Further
counter-clockwise rotation, as viewed in Fig. 1,

- of the gear 98 moves the spring pin {05 on the
‘side of the eccentric pivot pin 99 away from the
driving gear 97, so that the spring 104 biases the

eccentrically mounted gear 98 away from the

‘driving ‘gear 97 and turns the eccentrically

mounted gear 98 in a counter-clockwise direc-
tion. An upwardly extending stop pin 11f is
secured to the eccentrically mounted gear 98
and is arranged to cooperate with the cam 102
to reduce and limit the impact of the eccentri-
cally mounted gear 98 on the stationary stop 106
produced. by .the counter-clockwise rotation of

the eccentrically mounted gear 98 and the clock- _

wise pivoting of the actuating arm 43. Counter-
clockwise rotation -of the eccentrically mounted
gear under the biasing force of the spring 104
past the dead-center position carries the stop

45
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fil into engagement with a curved portion 112
of the cam 102 and the impact thereon tends to
rotate the cam (02 in a clockwise direction
against the biasing force of the spring 109, and
thereby dampens the rotational speed of the
eccentrically mounted gear 98. The spring 108
is constructed so that the tension thereof under

this clockwise rotation of the cam 102, at the.

instant the eccentrically mounted gear 98 passes
dead center, is sufficient to prevent the rotation

mit the eccentrically mounted gear 98 to rotate
under the biasing force of the spring 104, When
the gear 98 has cleared the driving gear 97 dur-
ing the return portion of the operating cycle,
the spring 109 has shortened sufficiently to reduce
the tension to a value which will allow the release
of the stop pin 1 {1 and allow the gear 98 to rotate
clockwise until it comes to rest against the sta-
tionary stop 106.

When it is desired to reproduce a record on the
phonograph, a plurality of records 23 is placed
on the turntable 15 with the center pin open-
ings in the records over the turntable center pin
14, and the reproducer (8 is placed on the outer

edge at the beginning of the uppermost record. -

The driving motor {1 is then energized to rotate
the turntable 15. As the record is reproduced,
the stylus 24 pivots the reproducer 18 towards
the center of the record 23, and when the record
is finished, enters the spiral lead-in groove 113
and then oscillates the reproducer as the stylus
24 travels over an eccentric center groove fi4.
This oscillation of the reproducer causes the
pointed -end 60, of the finger 21 to travel. over
the grooves 59 of the cam arm 54, until the end
of the finger 27 engages the stop 59« and trans-

fers the oscillatory movement of the reproducer.

arm 8 to the V-notch cam 56 and causes the
track arm 36 to pivot and unlatch the latching
pin 49 from the end of the notch 45, thereby en-
gaging the gears 97 and 98 as described ahove.
The gear 91 is driven in clockwise direction, and
the gear 98 therefore rotates in a counter-clock-
wise direction and pivots the actuating arm 43
in a counter-clockwise direction, as viewed in
Fig. 1, during the first portion of the operating
cycle. This counter-clockwise pivoting of the

actuating arm 43 causes the end 39 of the track-

arm 36 to pivot upwardly and raises the roller
34 on the finger 21, and thereby raises the re-
producer {8 off the end of the record 23. The
roller 34 then rolls in a counter-clockwise direc-
tion and returns the reproducer {8 to a position

corresponding with the beginning of the record..

Coincidentally with this operation, the triangu-
lar plate 52 is rotated in-a counter-clockwise
direction, as viewed in Fig. 1, by the actuating
arm 43 and rotates the lifter arm 13 in a clock-
wise direction, so that the projecting flange 94
engages the pin 85 and produces an upward piv-
oting of the lifter arm 13. Thus, the lifter arm
13 pivots in a clockwise and upward direction
until the lifter finger 78 engages the underside
of a record, and further clockwise and upward
pivoting of the lifter arm 13 causes the edge of
the record to become wedged between the outer
end 8! of the lifter finger 18 and lifter arm 13
and tilts the record, so that the center pin hole
in the record is raised off the center pin 4. As
the turntable continues to rotate, the edge of
the record opposite the lifter arm, which is still
in engagement with the upper side of the next
record below the one which is being removed

. from the turntable, is pivoted in a clockwise di-

2,169,854

rection about the record edge which is clamped
by the lifter arm 73. This causes the record
which has been raised by the lifter arm to slowly
slide off the top of the stack of records and the
turntable and then to become disengaged from
the lifter arm 13. A separate compartment may
be provided on the side of the supporting table
10 for receiving records which are removed from
the turntable 15 after reproduction. 'The fore-
going operations occur from the time of the en-
gagement of the gears until the eccentrically
supported gear 98 has rotated in a counter-
clockwise direction, so that the point of engage-
ment of the gears is diametrically opposite the
eccentric pivot pin 99, as shown in Fig. 1. Fur-
ther counter-clockwise rotation of the eccentri-
cally mounted gear 98 produces a clockwise ro-
tation of the actuating lever 43 and pivots the
lifter arm 13 in a counter-clockwise and down-
ward direction and returns it to its inactive or
latched position, as has been explained above.
Coincidentally with this operation, the track arm
36 is swung in a downward direction as the roller
41 rolls under the angularly extending portion
39 of the track arm 36 and thereby releases the
dash pot piston 66, permitting the weight of the
reproducer {8 to lower the piston 66 and again
place the reproducer stylus 24 on the beginning
of a record. As the eccentrically mounted gear

" 98 rotates in a counter-clockwise direction and

the spring pin 105 passes its dead center posi-
tion, the spring {04 biases the eccentrically
mounted gear out of engazement with the driv-
ing gear 97 and further rotates the eccentrically
mounted gear in a counter-clockwise direction.
The spring 09 biases the actuating arm 43 in a
clockwise direction and the two springs 104 and

109 cooperate to return the eccentrically mounted”
-gear in its .inoperative position in engagement

with the stationary stop 106 and returns the
latching pin 49 into latching engagement with
the end of the notch 45 in the track arm 36.
In this manner, the record changing mechanism
is again in position for the reproduction of an-
other record.

In the modification of an automatic phono-
graph embodying my invention shown in Figs. 5

15

20

25

30

35 .

10

to 8, inclusive, of the drawings, I have shown a .

modified eccentric gesr driving arrangement
somewhat similar to that shown in Figs. 1 to 4,
and corresponding elements have been given the
same reference numerals. In this construction,
a record turntable {5 is provided with a hub (!5
extending through an opening (16 in a support-
ing table {0. The lower end of the hub (15 is
formed with a groove {17 arranged in engage-
ment with an wupstanding clutch flange (18
formed on a clutch ring (19 which is secured to
a motor drive shaft {4 for rotation therewith.
In order to reproduce a record 23, the repro-
ducer 18 is pivotally supported on a hub 19 and
is placed on the grooves near the ‘beginning of
the record, and a reproducer stylus, suitably
connected to any desired amplifier, engages the
sound track greooves of the record. As the record
23 is-reproduced, the stylus guides the reproducer
{8 toward the center of the record and swings it
in a horizontal direction. * During this move-
ment the reproducer arm- {7 is supported on a
track formed by a track arm 36 pivotally secured
at one end by a screw to the supporting table 10
and - pivotally supported by a pair of curved
downwardly extending flanges 38 arranged on

_each side of the track arm 36 adjacent the screw

50
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31. The curved under edges of these flanges rest 5



10

2,169,854

on the supporting ${able 10 to provide for vertical
swinging of the track arm 36. When the phono-
graph is inoperative, or during reproduction of
a record, the other end 33 of the track arm 36
extends below the upper surface of the support-
ing table §0 through an opening 44 formed there-
in. \ A longitudinally extending notch 45 is formed
in the track arm 36 adjacent the end 39, and a

spring 46, secured by 2 pin 47 to the supporting

table 10 and to the track arm 36 through a hole
48, blases the track arm 3€ -against a square

" latching pin 49 secured to an end.of an actuat-

16

ing arm 43. During these periods, the latching
pin 48 is arranged in engagement with an end
of a notch 45 formed in the track arm 36.

. Springs 56 and (09, secured by a pin 5{ to the

supporting table 10 and to the actuating arm 43

" through a triangular plate 52 rigidly secured

20

- in a counter-clockwise direction, as viewed in

30

thereto by & rivet 53 and a bolt 122, bias the piv-
oted actuating arm 43 and the latching pin 49

Fig. 5, into latchihg engagement with the end of

the notch &5 in the track arm 38. In order to

unlatch the end of the actuating arm 43, the
track arm 36 is pivoted so as to move the notch
45 away from the latching pir 49. During re-
production of a record, it is desirable that the
actuating arm remain latched, and upon com-

pletion of a reproduction that it should be au-

tomatically unlatched. In order to automatically
unlatch the actuating arm 43 upon completion
of a record, the notch 45 in the track arm 36
is automatically pivoted out of engagement with
the latching pin 49 by a cam arm- 54 which is
pivotally secured at one end thereof by a screw

55 to the supporting table 10 and is provided with"

a cam surface at the other end thereof arranged
to unlatch the pin 49. The operation and con-
struction of this mechanism is the same as that
shown in Figs. 1 to 4, inclusive, and operates the
cam 54 and the track 36 through ratchet grooves
§9.. As explained above, this unlatches the pin
49 and returns the reproducer to the starting
position.

A record changing mechanism iIs arranged to

be operated by the actuating arm 43 through
the triangular plate 52 and includes a laterally
swinging lifter arm T3 which is pivotally mounted
for vertical movement on a supporting shaft 75.
The lifter arm mechanism is operated to remove
a record from the turntable when the reprodicer
has been removed from the record and returned
to a position above the record starting point and
is controlled and operates as described with re-
spect to Figs, 1 to 4.

The actuating arm 43 is arranged to swing or

" pivot about a. plvot pin bolt 96 secured to the

70

k(

supporting table 10, and is arranged to operate
the raising.of ‘the reproducer 18 and/returning
it from the end} to the beginning of a record, and
coincidentally to operate the mechanism for re-
moving a record from the turntable after repro-
duction thereof. In order to obtain the proper
sequential operation of the actuating arm 43, I
provide a driving pinion gear 97 secured to the
motor drive shaft 14 providing an integral strue-
ture therewith and driven thereby to rotate with
the turntable {5, and a second.gear 98 is rotat-
able and .eccentrically supported by a pivot pin
99 on one end of a supporting plate 100 rigidly
secured by the bolts 122 and 96 to the actuating

arm 43, A tension spring 104 is secured to & pin

103 on the supporting plate 108 away from the
pivot pin. 99 toward the pivot bolt 96 and to a
pin 105 on the eccentrically supported gear 98,

so as to bias the gea.r 98 toward the plvot bolt 96.
When g record is being reproduced, the actuat-
ing arm 43 must be stationary and the gears 97

5‘.

and 98 are, therefore, disengaged. As explained -

above, the actuating arm 43 is normally latched,
unless the track arm 36 is pivoted by the repro-
ducer operated.cam 54 to disengage the pin 49
from the latch 45. A resilient stationary stop 106
is secured by a screw 107 to the supporting table
16, and the spring 104 biases the gear 98 toward
the pivot bolt 96 and against the stationary stop
106 during reproduction of a record. This main-
tains the gears 97 and 98 in disengaged relation,
as shown in Fig. 5. To provide for easy removal
of the: turntable !5, I arrange the supporting
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plate 100 and the associated driving and guiding .
elements for the actuating arm 43 below the sur- -

face of the supporting table 10, and the bolt 22
extends through an arcuate slot 108 formed in
the supporting table {8 to assist in properly guid-
ing the actuating arm 43 in its pivotal move-
ments. A guiding arm 123 is slidably and piv-
otally secured to the supporting table 10 by a
screw 124 threadedly engaged in an opening in
the supporting table 10 and loosely extending
through a longitudinally extending slot 125 in
one end of the guiding arm §23. A spacing block
126 extends about the screw {24 and is arranged
between the upper surface of the guiding arm
123 and the underside of the supporting table 10,
and a washer 1217, arranged about the screw {24,
is biased against the under side of the guiding

“arm (23 by a coil spring 128 for supporting the’

guiding arm 123 in position. An angular and
longitudinally extending slot 128 is formed in
the other end of the guiding arm 123 and extends
about the spring pin 105 to aid in guiding the
movements of the eccentrically mounted gear 98.

Upon completion of a record reproduction, the
latching pin 49 is unlatched, and the spring 50
biases the actuating arm 43 in a counter-clock-
wise direction, as viewed in Fig. 5, thereby mov-
ing the eccentrically mounted gear 98 into mesh-
ing engagement with the driving gear 91, As
viewed in Fig. 5, clockwise rotation of the driving
gear 97 with the gears in mesh causes the eccen-

trically mounted gear 98 to rotate counter-clock-

wise and to carry the eccentric pivot pin 89 and
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the actuating arm 43 in a counter-clockwise di- . .

rection until the point of engagement of the gears

is diametrically opposite the eccentric pivot pin-

99 as shown in Fig. 7. The spring 109 is ar-
ranged to bias the actuating arm 43 in a clock-
wise direction, as viewed in Figs. 5, 7, 8, and 9,
and to cooperate with the spring 104 to bias the
eccentrically mounted gear 98 into engagement
with the driving gear 97 by biasing the eccentric
pivot pin 99, and, therefore the eccentrically
mounted gear 98, in a counter-clockwise direc-
tion about the actuating arm pivot pin 96. Fur-
ther counter-clockwise rotation of the eccentri-
cally mounted gear produces a clockwise rotation
of the actuating arm 43, and the springs (04 and

109 bias the gears 97 and 98 into' engagement,

and the spring pin 105 slides in the slot 129 toward
the end of the guide arm 123. When the spring
pin 165 reaches the outer end of the longitudi-
nally extending portion of the slot 129, further

‘rotation of the eccentrically mounted gear 98

carries the pin 105 along the angularly extend-
ing portion 130 of the slot 129 and slides ¢

60

55 .

70

guide arm 123 longitudinally until the screw 124 -

engages the outer end of the slot 125. This mo-

tion continues until the. spring pin (05, the ec-

" centric pivot pin 98, and the spring pin 103 are
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in a straight line, with the eccentric pivot pin 99
between the spring pins 103 and 185, as shown
in Fig. 8. 'Thisis the dead center position of the
eccentrically mounted gear 98 and corresponds
to the position of the record changing mecha-

nism after completion of the operation of remov-.

ing a record from the turntable. Further coun-
ter-clockwise rotation of ‘the gear-98 moves the
spring pin 105 on the side of the eccentric pivot
pin 99 away from the driving gear 97, as viewed
in Fig. 8, so that the spring 104 biases the ec-
centrically mounted gedr 98 away from the driv-
ing gear 97 and turns the eccentrically mounted
gear 98 in a counter-clockwise direction. Fur-
ther movement of the eccentrically mounted gear
98 causes it to unmesh from the driving gear 91,
and the guiding arm 123 is then slid longitudinal-
1y by the tension of the spring 104 acting through
the pin ‘105 on the outer end of the slot 130 until
the screw,l24 engages the inner end of the longi-

tudinally extending slot 125. As shown in Fig. 9,

this movement turns the eccentrically mounted
gear 98 in a counter-clockwise direction and
guides it back to its reset position out of engage-
ment with the driving gear 91. As the eccentri-
cally mounted gear turns counter-clockwise and

. the supporting plate 100_turns clockwise, a cam

131, formed as a projection on the end of the
guidlng arm 23, engages the spring pin 103, and
the tension of the spring 104 turns the gear 98,
so that the spring pin {05 slides to the inner end
of the angular portion 130 of the slot in the arm
123. The eccentric gear 98, the supporting plate
180, and the actuating arm 43 continue to turn or
pivot under the biasing force of the springs 104
and " 109, until the-eccentrically mounted gear
again comes to rest in engagement with the re-
silient stop 106. The operation of the reproducer
and the record lifting mechanisms in this con-
struction is the same in Figs. 1 to 4, inclusive, and
this modification provides a more positive guiding
of the eccentric gear and facilitates removal of
the turntable from the driving mechanism.
While I have illustrated and described particu-
lar embodiments of my invention, modifications
thereof will occur to those skilled in the art. I

desire it to be understood, therefore, that my in--.

vention is not to be limited to the particular ar-
rangements disclosed, and I intend in the ap-
pended claims to cover all modifications which do
not depart from the spirit and scope of my in-
vention.

What I claim as new and- desn'e to secure by
Letters Patent of the United States is:

1. In"a phonograph having a record turntable
and a reproducer, a driving gear, a pivoted arm,
a second gear, means including a support rotat-
ably supporting said second gear by said pivoted
arm ott of engagement with said first-mentioned
gear during the operation of reproducing of a
record, means for moving said second gear into
engagement with said first~mentioned gear upon
completion of a record for pivotally actuating said

arm, means for resiliently biasing said second

gear about its support on said arm to said en-
gaged and disengaged positions during said op-
erations of the phonograph, means responsive to
actuation of said pivoted arm for removing a
record from said turntable, and means respon-
sive to the actuation of said pivoted arm by said
gears for returning said reproducer from the end
to the beginning of a record.

2. In a phonograph having a record turntable
and a reproducer, a driving gear, a pivoted arm,
a second gear, means including a support for
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eccentrically and rotatably supporting said sec-
ond gear by said pivoted arm out of engagement
with said first~mentioned gear during the opera-
tion of reproducing of a record, means for mov-
ing ‘sald second gear into engagement with said g
first-mentioned gear upon completion of the re-
production of a record, means for resiliently bias-
ing said second gear about its eccentric support
on said arm to said engaged and disengaged po-
sitions during said operations of the phonograph,
means responsive to actuation of sald pivoted
arm for removing a record from said turntable,
and a mechanism associated with said pivoted
arm and controlled thereby for raising said re-
producer from a record and returning it to the
beginning thereof.

3. In a phonograph having a record turntable
and a reproducer, & driving gear, a pivoted arm,
a second gear, means for supporting said second
gear eccentrically and rotatably on said pivoted 20
arm out of engagement with said first-mentioned
gear during the operation of reproducing of a
record, means for moving said second gear into
engagement with said first-mentioned gear upon
completion of a reproduction for pivotally actu-
ating said arm by the rotation of said gears,
means for resiliently biasing said second gear
about said eccentric support on said arm to said
engaged and disengaged positions, and a mecha-
nism associated with said pivoted arm and con-
trolled thereby for removing a record from said
turntable upon actuation of said arm by said
gears.

4. In a phonograph having a record turntable
and a reproducer, a driving gear, a pivoted arm,
a second gear, means for supporting said second .
gear eccentrically and rotatably on said pivoted
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. ‘arm. out of engagement with said first-mentioned

gear during the operation of reproducing of a
record, means for moving said second gear into
engagement with said first-mentioned gear upon
completion of a record for pivotally actuating said
arm, means for resiliently biasing said second
gear about said eccentric support on said arm
to said engaged and disengaged positions, and
means responsive to the actuation of said pivoted
arm for returning said reproducer from the end
to the beginning of a record and for removing
a record from the turntable.

5. In a phonograph having a record turntable
and a,reproducer, & driving gear, a pivoted arm,
a second gear, means for supporting said second
gear rotatably on said pivoted arm out of engage-
ment with said first-mentioned gear during the
operation of reproducing of a record, means for
moving said second gear into engagement with
said first-mentioned gear upon completion of a
record for pivotally actuating said arm, means
for resiliently biasing said second gear about said
rotatable support on said arm to sald engaged
and disengaged positions, means responsive to the
actuation of said pivoted arm by said gears for
returning said reproducer from the end to the
beginning of a record and for coincidentaily re-
moving a record from said turntable, and means
for biasing said gears into disengaged position
and for returning said second gear to an inactlve
position.

6. In a phonograph having a record turntable
and a reproducer, a driving gear, a pivoted arm,
a second gear, means for supporting said second
gear. eccentrically and rotatably. on said pivoted
arm out of engagement with said first-mentioned
gear during the operation of reproducing of a
record, means for moving said second gear into ™
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engagement with said first-mentioned gear upon
completion of the reproduction for pivotally actu-
ating said arm by the rotation of said gears,
means for resiliently biasing said second gear
about said eccentric support on said arm to said
engaged and disengaged positions during said
operations of the phonograph, a mechanism. asso-
ciated with said pivoted arm and controlled there-
by for removing a record from said turntable
upon actuation of said arm, means for disengag-
ing said gears after removal of a record, and

-means for returning said mechanism and said

second gear to an inactive position upon disen-
gagement of said gears. ’

7. In a phonograph having a record turntable
and & reproducer, a driving gear, a pivoted arm,
a second gear, means for eccentrically and rotat-
ably supporting said second gear on said pivoted
arm, means for resiliently biasing said second
gear to an out of engagement position with said
first-mentioned gear during reproduction of a
record and for resiliently biasing said second gear
to engaged position with said first-mentioned
gear upon completion of the reproduction to piv-
otally actuate said arm by the rotation of said

. gears, a mechanism associated with said pivoted

arm for removing a record from said turntable
upon actuation of said arm after reproduction of
a record, and means arranged to cooperate with
said resilient biasing means to disengage said
gears after removal of a record from the turntable
and for biasing said mechanism and said second
gear to an inactive position upon disengagement
of said gears,

" 8. In a phonograph having a record turntable
and a reproducer, a driving gear, a pivoted arm,
a second gear, means for eccentrically and ro-
tatably supporting said second gear on said piv-
oted arm, means for resiliently biasing said sec-
ond gear to an out of engagement position with
said first-mentioned gear during reproduction of
a record and for resiliently biasing said second
gear to engaged position with said first mentioned
gear upon the completion of the reproduction to
pivotally actuate said arm by the rotation of said
gears, a mechanism responsive to the actuation
of said pivoted arm by said gears for removing
a record from said turntable upon actuation of
said arm after reproduction of a record, means
for raising said reproducer from a record and
returning it to the beginning of a record coinci-
dental with the removal of a record from said
turntable, and means for biasing said gears into
disengaged position and for returning said mech-
anism and said second gear to an inactive posi-

. tion.

-9, In a phonograph having a record turntable

and a reproducer, a driving gear, a pivoted arm,
a second gear, means for rotatably supporting
said second gear on said pivoted arm, means for
resiliently biasing said second gear to an out of
engagement position with said first-mentioned
gear during reproduction of a record, means ar-
ranged to cooperate with said first-mentioned re-
silient biasing means for resiliently biasing said
second gear to engaged position with said first-
mentioned gear upon completion of the repro-
duction to pivotally actuate said arm by the ro-
tation of said gears in engagement, a mechanism
associated with said pivoted arm for removing
a record from said turntable upon actuation of
said arm after reproduction of a record, and
means for resiliently biasing said pivoted arm to
an inactive position and arranged to cooperate
with said first-mentioned and second resilient

7

biasing means for resiliently biasing said second
gear into engagement with said first-mentioned
gear over a portion of the operative cycle of ac-
tuation of said pivoted arm, said first-mentioned

and third-mentioned resilient biasing means be-.

ing arranged to cooperate to disengage said gears
after removal of a record from the turntable and
to ‘bias said mechanism and said second gear to
an inactive position upon disengagement of said
gears.

10. In a phonograph having a record turntable
and a reproducer, a driving gear driven with said
turntable, a pivoted arm, a second gear, means
for eccentrically and rotatably supporting said
second gear on said pivoted arm, a cam rotatably

- supported on said pivoted arm, a stationary stop,

means including a spring secured to said cam
and to said second gear for biasing said second
gear against said stop and out of engagement

with said first-mentioned gear during reproduc- ¢
-tion of a record, means including said first-men-

10

tioned spring and a second spring for biasing said

second gear into engagement with said first-men-
tioned gear upon completion of the reproduction
to pivotally actuate said arm by the rotation of
said gears, a mechanism associated with said piv-

"oted arm for removing a record from said turn-

table upon actuation of said arm after reproduc- -

tion of .a record, means including 2 third spring
for biasing said cam and said pivoted arm to an
inactive position and arranged to cooperate with
said first-mentioned spring and second spring for
biasing said second gear into engagement with
said first-mentioned gear over a portion of the
operative cycle of actuation of said pivoted arm,
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said first-mentioned and third springs being ar- )

ranged to cooperate to disengage said gears after
removal of a record from the turntable by said
mechanism and to bias said mechanism and said
second gear to an inactive position upon disen-
gagement of said gears, and means including a
stop on said second gear arranged to cooperate
with said cam for controlling the clearance of

" the disengaged gears during the return portion of

the operating cycle of said second gear to an in-
active position against said stationary stop.

11, In a phonograph having a record turntable
and a reproducer, a driving gear, a pivoted arm,
means including a second gear eccentrically and
rotatably supported by said pivoted arm out of
engagement with said first-mentioned gear dur-
ing reproduction of a record and movable into
engagement therewith upon completion of a re-
production for pivotally actuating said arm by
the rotation of said gears; a mechanism associ-

- ated with said pivoted arm. and controlled there-

by for removing a record from said turntable
upon actuation of said arm by said gears, means

-for disengaging said gears on completion of the

record removal operation of said mechanism, and
means including a guide for guiding said eccen-
trically supported gear out of engagement with
said driving gear to inactive positioh upon said
disengagement thereof: : : .

12, In a phonograph having a rect d turntable

40

45

50

55

60

65

and a reproducer, a driving gear, a pivoted arm,:.
a second gear, means for rotatably supporting

said second gear on said piVoted arm, a stop,
means for resiliently biasing said second gear out
of engagement with said first-mentioned gear
into inactive position against said stop during re-
production of a record, means arranged to co-
operate with said first-mentioned resilient bias-
ing means for resiliently biasing said second gear
into engagement with said first-mentioned gear
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upon completion of the reproduction to pivotally
actuate said arm by the rotation of said gears,
a mechanism associated with said pivoted arm
for removing a record from said turntable upon
actuation of said arm after reproduction of a rec-
ord, means for resiliently biasing said pivoted
arm to an inactive position and arranged to co-
operate with said first-mentioned and second re-
silient biasing means for resiliently biasing said
second gear into engagement with said first-men-
tioned gear over a portion of the operative cycle
of actuation of said pivoted arm, a guiding arm,
means for pivotally and slidably supporting said
guiding arm, means utilizing said guiding arm
and said first-mentioned and third-mentioned
resilient biasing-means for disengaging said gears
after removal of a record from the turntable and
for guiding and biasing said mechanism and said
second gear to an inactive position upon disen-
gagement of said gears.

13. In a phonograph having a record turntable
and a repruducer, a driving gear, a pivoted arm,
a second gear, means for eccentrically and rotat-
ably supporting said second gear on said pivoted
arm, a stationary stop, means including a spring
secured to said arm and to said second gear for
biasing said second gear against said stop and

out of engagement with said first-mentioned gear .

during reproduction of a record, means includ-
ing said first-mentioned spring and a second
spring for biasing said second gear into engage-
ment with said first-mentioned gear upon -com-
pletion of the reproduction to pivotally actuate
said arm by the rotation of said gears, a mecha-

nism associated with said pivoted arm for re-
moving a record from said turntable upon actua-,

tion of said arm after reproduction of a record,
means including a third spring for biasing said
pivoted arm to an inactive position and arranged

.to cooperate with said first-mentioned spring and

second spring for biasing said second gear into
engagement with said first-mentioned gear over
a portion of the operative cycle of actuation of
said pivoted arm, said first-mentioned and third
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springs being arranged to cooperate to disengage
said gears after the record removal operation of
said mechanism and to bias said mechanism and
said second gear to inactive position upon dis-
engagement of said gears, and means including
a pivoted guiding arm for guiding said second
gear out of engagement with said driving gear
during the return portion of the operating cycle
of said second gear to inactive position against
said stationary stop. - :

14, In a phonograph mechanism of the type
comprising a record discharge mechanism and a
tone arm positioning mechanism, means for actu-

ating the record discharge mechanism compris-

ing a movable element operably connected to the
record discharge mechanism and the tone arm
positioning mechanism, a pinion integral with

" the drive shaft of the phonograph mechanism,

gear means associated with the movable element
to actuate said element, the gear means being

‘movable into and out of a path to effect engage-

ment with said pinion, means for maintaining
said gear means in engagement with said pinion,
and means moving said gear means into a disen~
gaged path after said element has been actuated
a predetermined amount. ‘ :

" 15, In a phonograph mechanism of the type
comprising. & record changing mechanism and
a tone arm positioning mechanism, means for

actuating said record changing mechanism com--

prising a movable element operably connected to
said record changing mechanism and said tone
arm positioning mechanism, gear rheans on the
drive shaft of said phonograph mechanism, other
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gear means associated with said movable element gg

to actuate said element, said other gear means
being movable into and out of a path to effect
engagement with said drive shaft. gear means,
means for maintaining said other gear means in
engagement with said drive shaft gear means,
and means moving said ofher gear means into a

40

disengaged path after said element has been ac-

tuated a predetermined amount.
HUGH M. STEPHENSON.



