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UNITED STATES PATENT OFFICE.

PHILLIP JACOB DPREHER, OF TOLEDO, OHIO.

SHEET-WINDING MECHANISM.

1,072,411,

Ta all whom, it may eoncern:

Be it known that I, Prmwire Jacos

Drenrr, a citizen or the United States, and

a resident of Toledo, in the county of Lucas
5 and State of Qhio, have invented a certain

new and useful Sheet-Winding Mechanism ;

and I do hereby declare the following to be

a full, clear, and exact description of the in-

vention, such as will enable others skilled
10 in the art to which it appertains to make
and use the same, reference being had to the
accompanying drawings, and to the charac-
ters of reference marked thereon, which
form a part of this specification.

My invention relates to pneumatically op-
erated musical and other instruments and
machines of the perforated sheet or apron
ecntrolled type, and has particular reference
to improvements on the machine described
20 and claimed in my copending application

Serial No. 686,481, filed March 27, 1912.

The primary object of my invention is to
simplify and cheapen the cost of construc-
tien and maintenance of the machine cov-

25 ered by my said prior applieation, and to
impreve the working thereof whereby to
enhance its practicability and commercial
value.

The invention is fully described in the fol-

30 lowing specification, and while, in its
broader aspect, it is capable of embodiment
in numerous forms, a preferred embodiment
therecf is illustrated in the accompanying
drawings, in which,—

Figure 1 is an elevation of a mechanism
embodying the invention. Fig. 2 is an in-
ner or rear side view of the movable control
%ﬂate and associated parts. TFig. 3 is an en-
arged section on the line », v in Fig. 1 with
40 a part broken away. Figs. 4, 5, 6 and 7

are enlarged details of different levers and

parts shown in Figs. 8 and 9. Fig. 8 is an
cnlarged section on a portion of the line

w, w in Fig. 1. Fig. 9 is an enlarged plan
45 of the clutch mechanism and the associated

parts. Fig. 10 is an enlarged section on the

lines 20, w0 in Fig. 1 with parts broken away
to show the gearing. Fig. 11 is a detail
of the means for adjusting the mechanism
50 to suit the size of the perforated sheet roll
being acted on, and Fig. 12 is an enlarged

cross-section on the line @, # in Fig. 1.

Referring to the drawings, 1 designates a
stationary frame part, which, in the present
55 instance, is disposed in vertical or upright
position, and has spaced vertical webs or

18

35

Specification of Letters Patent.
Application filed March 1, 1913,

- after described.

Patented Sept. 2,19138.
Serial No. 751,4885.

walls 2 and 3 projecting forward therefrom
to form bearings for the shafts and parts
hereinafter referred to. Spools 4 and 5,
from one to the other of which a perfarated
sheet & (sce Fig. 10) is adapted to wind and
vice versa, are mounted for rotary move-
ments between the webs 2 and 3 in vertically
spaced relation and have their ends socketed

at one end to axially fit over the ends of

stationary stub shafts 6 and at their oppo-
site ends to respectively receive and be sup-
ported by the adjacent ends of the shafts
T.and 8. The shatt 7 is mounted in the web
2 near the lower portion theréof and in a
suitable bearing standard 9, and is keyed or
otherwige suitably attached to the end of the
spaol 4 to impart rotation thereto when
driven. The shaft 8 is journaled in the up-
per end portion of the web 2 and in a stand-
ard 10 and carries a ratchet-wheel 11 ad-
jacent to the inner end of the spool 5 with
which a pawl 12 on the adjacent flange of
said spoal is adapted to engage, as herein-
The sheet o, in passing
from one roll to the other, travels over a
tracker 13, which extends, in the present in-
stance, from one to the other of the webs
2—3, being carried thereby, and has air in-
let passages therein, which are uneovered by
registering perforations in the music sheet
as it passes thereover, as is well understood
in the art.

The apparatus may be driven from a mo-
tor or other suitable source of power (not
shown), which may be connected by a belt
to the disk-pulley 14 on a shaft 15, that is
suitably journaled in the frame 1. A shaft
16 is journaled in suitable bearings 17, 17
and extends transversely of the shaft 15 at
one side of the disk-pulley 14 and has a
friction-wheel 18 feathered thereto for pe-
ripheral contact with a side of the disk 14
and for axial shifting movements toward
and away from the axis of the drive-disk
14 to permit & varying of the speed of
driving of the shaft 16 from the disk
14, The shaft 16 carries a gear 19 in mesh
with a gear 20 that is fixedly connected 4t
one side to a small gear 21 and is loocsely
mounted therewith on the outer end portion
of the shaft 8. The gear 21 meshes with
a larger gear 22 that is fixed to a counter-
shaft 23 mounted in a bearing standard 24
and in the web 2 in parallelism with the
shaft 8. “A small gear 25 on the shaft 23
meshes with and drives a larger gear 26,
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which is loosely ‘mounted on the shaft 8
adjacent to the side of the web 2 opposed
to the roll 5. A clutch member 27 is ful-
crumed on the shaft 8 for movement into
and out of engagement with a companion
clutch surface on' the .adjacent hub end
of the gear 26, whereby rotation is com-
municated to the shaft 8 from the gear 26

when the clutch member 27 is in clutch en- |

gaging position. The shaft 23 carries a
Toose sprocket-wheel 28, which has connec-
tion through a sprocket-chain 29 with a
sprocket-wheel 30 on the shaft 7, and a
clutch member 81 that is feathered on the
shaft 23 is movable into and out of engage-
ment. with a companion clutch member on
the sprocket-wheel 28, whereby rotation may

"be communicated from the shaft 23 to the

shaft 7 for driving the spool 4 when de-
sired. It is thus evident that when the
spool 5 is acting as a winding agent for the
music roll. or sheet the clutch member 31

" is out of -engagement with the sprocket-

25

wheel 28 to permit the shaft 7 to turn freely
with the spool 4 during the unwinding
movement thereof, and the clutch member
27 on the shaft 8 is in engagement with the

* gear 26 to cause such shaft to be driven in

30

35

40

45

50

a direction to communicate rotation to the
winding spool 5 through the medium of the

sprocket-wheel and pawl connection 11 and | .
1. Tt will be noted, by reference to Figs. 1

- and 9, that the line of pull of the spring 39 .

19. When it is desired to rewind the music
sheet or roll upon the spool 4, the clutch
member 27 is released from the gear 26,
and the clutch member 81 on the shaft 23

is engaged with the sprocket-wheel 28 to |

communicate a driving or rewinding action
to the shaft 7 from the shaft 23.
Extending through the frame 1 from the
rear thereof and forward therefrom be-
tween the two shafts 8 and 23 is a control
shaft 82 for the shiftable clutch members
97 and 81, said shaft 32 extending through

a stationary bearing part 83. A lever 34

is fixed to the outer or forward end of the
shaft 32, having its shaft receiving open-
ing preferably squared for such purpose,
as shown in Fig. 4, and has one end forked,
with the terminals of the furcations there-
of extending rearwardly and straddling the
associated end portion of a clutch-shifting

~ lever 85, which lever is loosely mounted on

55

60

the outer end portion of the shaft 32 at
the inner side of the lever 34. The lever
35 is engaged at opposite sides of one end
portion thereof by set-screws 36 threaded
through the terminals of the forked end
of the lever 34, and has its adjacent end
provided with a. boss for fitting into the
peripherally grooved race of the clutch
member 27 and its other end provided with
a boss for working in a smaller race on the

" movable clutch member 81, as best shown

65

in Figs. 8 and 9. The end of the shift-
lever 3% adjacent to the clutch member 31

1,072,411

is forked and provided with set-screws 37
for embracing opposite sides of a lever 38,
which lever is loosely mounted at one end
upon the shaft 32 between the levers 34
and 85, and has its opposite end extended
beyond the end of the shift-lever 35 to
which it is attached, for the purpose herein-
after described.

The shift-lever 85 and associated parts
are shown in Figs. 1 and 9 as being in neu-
tral position, and it will be apparent that
upon a shiffing of the lever in one diree-
tion, the clutch member 27 will be moved

70

75

into engagement with the codperating clutch

surface of the gear 26 to effect a driving
of the shaft 8 and a consequent driving of
the sheet winding roll or spool 5, upon which

‘the perforated sheet ¢ winds during an op-

eration of the mechanism. Should the lever
35 be shifted in the opposite direction, the
clutch member 31 will be moved into en-
gagement with the clutch surface on the

80

85

sprocket-wheel 28 to effect a driving of the

shaft 7 and attached spool or roll 4 for sheet

- rewinding purposes.

A coiled contraction spring 39 is attached

" at_one end to the outwardly turned end of
' the lever 34, which end is opposed to that
attached to the lever 35, and the spring has -
its opposite end fixed to a post or frame

art 40 projecting forward from the frame

is in longitudinal alinement with the levers
34, 35 and 38 when such levers are in the
neutral position shown in said figures so
that upon a shifting of said levers 1n one or
the other direction from neutral position,

' the spring will act to continue the shifting

movement of the levers to throw one or the
other of the clutch members 27, 31 into en-
gagement with its companion and to yield-
ingly maintain such engagement.

Mounted at the rear of the frame 1 for
vertical reciprocatory movements relative
thereto is a plate or shifting member 41,
which has guide parts 42 and 43 working

90
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forward through registering slots or guide-

ways in the frame 1. The guide part 43, in
the present instance, has a vertically dis-
posed threaded opening therein in which a
worm-shaft 44 is threaded, said shaft being

115

journaled in upright position in bearing

members 45 and 46 at the front side of the
frame part 1. The shaft 44 carries a gear
47 in mesh with a worm-gear 48 on a shaft
49 that is mounted at the rear of the shaft
7 in parallelism therewith. A sprocket-
wheel 50 on .the shaft 49 has connection
through a chain 51 with a sprocket-wheel
52, which is carried by a shaft 53 that is
mounted in suitable bearings beneath the
shaft 23, (see. Fig. 12) and the shaft 53
carries a large sprocket-wheel 54, which is
connected by a chain 55 to a sprocket-wheel

120
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56 that is fixed to the shaft 8. The rotation
which is thus communicated to the shaft 44
from the shaft 8 causes a lowering move-
ment of the plate 41 against the influence of
a coiled contraction spring 57, which is an-
chored at its lower end to the plate 41, as
at 58, (Fig. 10) and at its other end to a
screw or- other suitable anchoring part 59,
which projects from the frame part 1
through the slot or opening 60 in the plate

41. The spring 57 assists means hereinafter

referred to In returning the plate 41 to its
raised position after being lowered by the
driving action of the shaft § during a wind-
ing of the music sheet on the spool 5.

The rear end of the shaft 32 works
through the opening 60 in the plate 41 and
has a finger 61 projecting laterally there-
from in the path of movement of the co-
acting control parts 62 and 63 on the plate
41. The parts 62 and 63 are disposed at op-
posite sides of the finger 61, the former be-
ing reciprocally carried by a boss 64 on the
plate 41 and the latter, in the present in-
stance, comprising a screw which is thread-
ed into a boss 65 on said plate. When the
plate has been lowered a predetermined dis-
tance the control part 62 will coact with the
finger 61 and rock such finger and its shaft
32 to effect an oscillation of the levers 34,
35 and 38 and a consequent shifting of the
clutch members 27 and 31 to release the
clutch member 27 from clutch engagement
with the gear 26 and tc throw the clutch
member 31 into clutch engagement with the
sprocket-wheel 28 whereby to stop the wind-
ing action of the spool 5 and to communi-
cate a rewinding action to the spool 4.
When the plate 41 has reached a predeter-
mined point in its return or upward move-
ment the control part 63 engages the finger
61 and rocks it and the shaft 32 in re-
versed direction to that above described so
as to shift the clutch 31 from engagement
with its companion and to shift the clutch
member 27 into engagement with ils com-
panion to again effect a driving of the spool
5 to wind the music sheet thereon.

It is evident that the clutch shifting mech-
anism must be adjustable to suit the length
of the music sheet or initial size of the music
sheet roll, and this is accomplished as fol-
lows: Fulerumed to the upper end portion
of the plate 41 and extending transversely
thereof is a lever 66, which has one end po-
sitioned to act as a stop for limiting the up-
ward movement of the control part 62, and
has its other end connected by a rod 67 to
the rear end of a lever 68, which works
through a slot 69 in the table 41 (see Figs.
1 and 2) and is fulcrumed in parts 70 ex-
tending forward from the plate 41 at oppo-
site sides of the slot 69, as best shown in
Fig. 11, the fulerum point of the lever 68 be-
ing indicated therein at 71. The forward

8

end of the lever 68 is provided with a
socket portion 72 into which the rear end of
a gage-rod 73 may be inserted. This gage-
rod 1s intended to project at its forward end
portion over the spool 4 and is swingingly
adjustable with the lever 68 to enable it to
be placed in contact with the periphery of
a music sheet roll on the spool 4, as indi-
cated by dotted lines in Fig. 3. A moving
of the lever 68 a sufficient distance to enable
the rod 78, when projecting therefrom, to
have contact with the periphery of a music
sheet roll on the spool 4 and before its free
end has been attached to and wound upon
the spool 5, will properly adjust the stop le-
ver 66 to coOperate with the control part 62
to move the control finger 61 and associated
parts to-effect a shifting of the clutch mem-
bers 27 and 31 to stop the winding action
of the direct winding spool 5 when the mu-
sic roll has been wound thereon, except for
the end portion thereof which is attached to
the spool 5. When the control mechanism
for the clutch shifting parts has been prop-
erly adjusted to suit the size of the music
roll being used, such mechanism is secured
in adjusted position by a tightening of the
screw T4 (see fig. 11) against the lever 68,
said screw being carried by one of the lever
carrying parts 70. The rod 73 is then re-
moved from engagement with the lever 68.

The means provided for controlling the
speed of driving of the spool driving part to
compensate for the gradually increasing di-
ameter of the music sheet roll as it winds
upon the spool 3 during a playing of the in-
strument, whereby the music sheet will be
caused to travel at uniformed speed over the
tracker 13, will now be described. Suitably
mounted on the frame part 1 above the shaft
16 in parallelism therewith is a worm-shaft
75 having an axially chiftable part 76
threaded thereon and in engagement with
the friction-wheel 18 to axially move such
wheel upen a turning ot the shaft 75. A
sprocket-wheel 77 is carried by the shaft 75
and has connection through a chain 78 with
a sprocket-wheel 79 on the shaft 53, to com-
municate rotation from such shaft to the
shaft 75. - The connection between the shaft
53 and friction-wheel 18 is such that when
the shaft 8 is being turned in a direction to-
communicate sheet winding movements to
the spool 5 the friction-wheel 18 will be
gradually moved inward relative to the disk-
pulley 14 to gradually slacken the speed of
driving of the winding spool 5 as the in-
creasing diameter of the sheet-roll on the
spool 5 may require to maintain constant
the speed of travel of the music roll over the
tracker during a playing of the instrument.
When. the music roll is being rewound from
the spool 5 onto the spool 4, the spool 5 is
then driven by the unwinding action of the
music- sheet- and' communicates rotation to
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the shaft 8 through the pawl 12 and
sprocket-wheel 11 in a direction reverse to
the rotation of said shaft when acting to
drive the spool 5. The driving of the shaft
8 in this reverse direction communicates a
reverse driving action to.the worm 44 to
impart an upward movement to the control
plate 41. Very little strain is exerted on the
mmusic sheet during this rewinding action, as
the spring 57 and the tendency of the fric-
tion-wheel 18 to move outward by centrifu-
gal action assist in returning the plate 41 to
its raised position. When the plate 41 is
raised sufficiently for the control part 63 to
engage the finger 61 and rock it and the
shaft 32, the clutch parts will be shifted to
stop the rewinding of the music sheet roll
upon the spool 4 and to again wind the same
on the spool 5.

The lever 88, which has its rocking move-
ments controlled by the rocking movements
of .the clutch-shifting lever 35, has its free
end attached to a door or gate 80 to move
such door on its hinge to open the blower
and suction conduits 81 and 82 to the atmos-
phere when the lever 38 is moved in one di-
rection, or during the period of engagement
of the clutch 31 with its companion, thus
rendering the blower and suction parts of
the apparatus inoperative during a rewind-
ing operation of the music sheet. The bat-
tery energized circuit, which is customarily
provided in instruments of this class for
effecting an electrical operation of the bells,

‘anvil and other playing parts, has a knife-

switch 83 in circuit therewith, the movable
member of which is connected to the gate
10 in a manner to cause an opening of the
switch when said gate is thrown to its open
position. These features of the apparatus
are the same as in my earlier application
Serial No. 686,481, and for a more complele
description of the same reference is made to
such applcation.

The operation of my invention is as fol-
lows: A perforated sheet roll is placed on
the lower spool 4, and before passing the
free end of the music sheet over the tracker
13 and attaching it to the winding spool 5,
the operator inserts the gage-rod 73 into the
socket portion 72 of the lever member. 68
and, after loosening the set-screw 74, moves

the lever laterally into contact with the pe--

riphery of the music roll. The placing of
the rod 73 in contact with the music roll in
this manner rocks the lever 68 on its pivol
and properly adjusts the stop lever 66 to co-
operate with the stop part 62 to act upon
the rock finger 61 and move the clutch parts
to stop a winding of the music sheet upon
the spool at a predetermined point in such
winding movement. It is thus evident that
the control means for the clutch mechanism
can be easily and quickly adjusted to suit
any size of music sheet roll so that the

1,072,411

winding of the music sheet upon the spool
5 will be stopped at a predetermined point.
The cluteh mechanism is then moved by
hand from the neutral position shown in
Figs. 1 and 9 to throw the clutch member
27 into engagement with the clutch surface
on the gear 26 to effect a driving of the
shaft 8 from said gear. The driving of the
shaft in the direction in which it is impelled
by the gear 26 causes the ratchet-wheel 11
on such shaft to act against the pawl 12 to

impart a sheet winding movement to the.

spool 5. The driving of the shaft 8 in spool
driving direction communicates rotation to
the worm 44 in a direction to effect a lower-
ing of the plate 41 and attached parts.
When a predetermined length of the sheet
has been wound upon the spool 5, the plate
41 will have lowered a sufficient distance for

the control part 62 to engage the finger 61

on the clutch mechanism shaft 82 and rock

such shaft to effect a shifting of the clutch

member 27 from engagement. with the gage

26 and a shifting of the clutch member 31 .

into engagement with the clutch surface on
the sprocket-wheel 28, thus stopping the
winding of the music sheet upon the spool 5
and imparting rotation to the spool 4 in a
direction to rewind the music sheet thereon.
When a predetermined portion of the music
sheet has been rewound upon the spool 4 the
plate 41, under the influence of the spring

57 and the reverse turning action of the

worm 44, will have raised a sufficient dis-
tance for the control part 63 to strike and
move the finger 61 to effect a reversing ac-
tion of the clutch mechanism to disconnect

‘the rewinding parts and connect the sheet

winding parts to again wind the music sheet
upon the spool 5 from the spool 4. The re-
verse driving action of the worm 44, during
the rewinding operation is caused by the
music sheet turning the spool 5 so that the
pawl 12 then acts on the ratchet-wheel 11
to communicate reverse rotation to the shaft
8 from that which is communicated thereto
by the gear 26 when in clutch engagement
therewith. During a winding of the music
sheet upon the spool 5 the worm shaft 75 is
slowly driven in a direction to communicate
a slow inward movement to the friction-
wheel 18 relative to the drive-disk 14,
whereby the speed of driving of the sheet
winding parts is gradually decreased to
compensate for the gradually increasing di-
ameter of the music roll on the spool 5,
thus maintaining the movement of the music

sheet over the tracker 13 practically con--

stant during a playing operation. The driv-
ing of the spool 5 from the shaft 8 through
the medinm of the ratchet-wheel 11 and
pawl 12 is found in practice to be quite an
important feature as the connecting of the
spool with the drive parts in this manner

‘enables the spool to be turned relative there-
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to without effecting the adjustment of the
control parts of the driving mechanism
when desired to turn the spool for the pur-

“pose of taking up slack in the music sheet.

I wish it understood that my invention is
not limited to any specific construction or
arrangement of the parts except in so far as
such limitations are specified in the claims.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is,—

1. In combination, a sheet-winding roll,
mechanism for driving said roll, a clutch
mechanism for controlling the driving ac-
tion of said roll, sald clutch mechanism
having means which is automatically oper-
able to disconnect said roll and driving
mechanism at a predetermined point in a
sheet-winding action, said means having a
removable gage member for coacting with
a sheet roll to adjust said control means
prior to a winding of the music roll on
said sheet-winding roll.

9. In combination, a pair of spools from
one to the other of which a roll of sheet
material is adapted to wind, drive means
for one of said rolls, a clutch mechanism
operable to throw said means into and out
of driving engagement with the associated
roll, and control means for said clutch mech-
anism comprising a reciprocally movable
member having adjustable parts for coact-
ing with a part of said mechanism to shift
the same at predetermined points in the
movements of said member, a lever mov-
able to change the adjustment of one of
said member parts to vary the point of
shifting of said mechanism relative to the
movements of said member, a second lever
pivotally carried by said member and hav-
ing connection with said first lever to com-
municate rocking movements from one to

the other, means for securing the second

lever in adjusted position, and a part re-
movably carried by said second lever and
adapted to be moved into contact with the
periphery of a music roll carried by one of
said spools and when so moved to commu-
nicate an adjusting movement to said first
lever to change the adjustment of the co-
acting part of said member to effect a shift-
ing of the clutch mechanism at a prede-
termined point in the winding action of the
music roll.

3. In an apparatus of the class described,
a spool for carrying a music roll, mecha-
nism operable to effect an unwinding of a
music sheet from such roll, and a clutch
mechanism automatically operable to stop
the action of said unwinding mechanism

S

when a predetermined length of the music
roll has been unwound from said spool,
said control mechanism having means ad-
justable to adjust the point of stopping of
said driving mechanism relative to the un-
winding action of a music sheet and said
means having a control lever for movement
into contact with the periphery of a music
sheet roll to change the adjustment of said
means, the part of said lever which is in-
tended to have contact with the music sheet
roll being removable when the roll is being
unwound, and means for securing said lever
in adjusted position.

4, In combination, a sheet-winding spool,
mechanism for driving said spool, a clutch
mechanism automatically shiftable to dis-
connect said spool and driving mechanism
at a predetermined point in a sheet-winding
action, said clutch mechanism having a re-
ciprocally movable control part, a worm
having threaded engagement with said con-
trol part for communicating reciprocatory
movements thereto when the worm is ro-
tated, and means for communicating rota-
tion to said worm from the driving mecha-
nism.

5. In combination, a sheet-winding spool,
mechanism for driving said spool, clutch
mechanism automatically operable to stop
the spool driving action of said mechanism
at a predetermined point in the winding of
a sheet on the spool, said clutch mechanism
having a reciprocally movable control part,
a worm having connection with said control
part for adapting it when rotated to com-
municate movements to such part, a shaft
driven by said driving mechanism, means
for changing the speed of the driving mech-
anism to compensate for the increasing di-
ameter of a sheet roll winding on said spool,
said means having connection with and be-
ing driven by said shaft, and means con-
necting said shaft and worm for communi-
cating rotation from one to the other thereof.

6. In an apparatus of the class described,
a spool, a driving mechanism having a shaft
in ratchet-wheel and pawl connection with
said spool, and mechanism automatically
operable to disconnect said shaft and driy-
ing mechanism at a predetermined point in
the winding of a sheet roll on said spool.

In testimony whereof, I have hereunto
signed my name to this specification in the
presence of two subscribing witnesses.

PHILLIP JACOB DREHER.

Witnesses:
S. T. Krorz,
F. E. Auw.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D. C.” .
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