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To all whow it may concern:

Be it known that I, MELVILLE CLARK, a

~citizen of the United States, residing at Chi-

cago, county of Coolk, and State of Illinois,
have invented certain new and useful Im-
provements in Winding-Up and Operating
Mechanism for Automatic Playing Devices
for Musical Instru ments, which are fully set

- forth in the followin g specification, reference

[O
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equivalent

being had to the accompanying drawings,

forming a part thereof. =~ |

1'he purpose of thisinvention is to provide
improved devices for winding up the motors
which operate the perforated music-sheet or
_ device in automatic playing at-
tachments for musical instru ments, particu-
larly reed-organs or others having bellows

operated by pedals.
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- showing, however, only
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referred to.

tion at the line 7 7 on Fig,

~connections,

It consists of mechanism connecting the
winding-up devices with the bellows-operat-
ing mechanism and in specific features of
construction in this respect, which are set
forth in the ¢laims, = - |

In'the drawings, Figure 1 is a fore-and-aft
section of an organ having my improvements
Iig. 2is a section at theline © 2
on Ifig. 1. Tig. 3 is a detail front elevation,
on an enlarged scale, of the mechanism for
operating the perforated sheet and the wind-
ing-up mechanism for the same, the stop con-
nections to the governing mechanism being
omitted. Fig. 4 is a section at the line 4 4
on Iig. 3. Fig. 5 is a detail section of the

frame in which the operating-train is mount-

ed, section being made at the plane indicated
by the line 5 5 on Figs. 3 and 4, the view
parts of the mechan-
ism which relate to the governing and revers-
ing action. Fig. 6 is a detail plan of a joint
in the levers which connect the pedals with
the winding-up mechanism. Fig. 7 is a sec-
6. Iig. 8is an
axial section of a friction driving connection
in the train of connections from the pedals to

the winding-up shaft. Kig. 9 is an interior

view of one of the clutches in said train of
the same being shown with one
side plate removed, the shaft and securing-
bolts being in seection at the plane of the sur-
lface of the shell shown.

A represents the case of an organ, having
a pumping-bellows B I3, operated

by pedals B’

o

| B’, which are connected by customary straps

B® B? with the fluetuating sides of the bel-
lows, respectively. At a snitable position in
theorgan-face there is properly secured mech-
anism for winding and rewinding a perforat-
ed music-strip, by which the organ is anto-
matically played. The su pporting-frame for
sald mechanism and the rolls on which the per-
forated sheet is wound are shown at C C ¢ C.
In this mechanism, D is the roll onto which
the sheet is wound in playing, and D’ the rol]
from which it is unwound in playing and onto
which it is rewound for removal or repeating.
The roll D is for convenience termed the
“winding-roll,” and D' the “rewinding-roll.”
T'he train which rotates the roll D comprises

themain wheel E on the shaft ¢, having the cus-
tomary connection by means of a barrel B/ with
an actuating-spring E¥ shown within the bar-
rel and connected at its inner coil to the shaft
¢, which is the winding-shaft, the pinion E? on
the shaft ¢, gear E® on the same shaft, pinion
E® on the shaft 3, gear % on the same shaft,
the gear E4 mounted on the lever L% which
1s fulerumed on the shaft ¢, the gear ES on
the shaft ¢°) the gear Ef on the shaft b, and
the gear 17 on the shaft ¢’, which carries the
winding-roll D. On the shafte®is g gear E31,
which meshes with the pinion Efon the shaft
e’, on which there is a gear E%, meshing with
the pinion E° on the shaft e’, which is the
shaft of the governor, hereinafter described.
In rewinding, the portion of the train above
described to and including the gear Efon the
lever E* codperates with the rewindin g-train.
Sald lever is adapted to be rocked on a shaft
e’ to carry the gear E out of mesh with the
gear E° and therebysaid gear is meshed with
the gear E* which meshes with and drives
the gear E®, which meshes with and drives
the gear E¢, which meshes with the pinion
EY on the shaft el of the rewinding-roll D',
The wheels E*, E®, E¢, and E¢, havingno fune-
tion except in rewinding, constitute the ““re-
winding - train” as distinguished from the
“winding-train.” The winding-up devices
comprise a shaft 7, on which is g pinion Ir,
which meshes with the main winding-wheel
I, whieh is rigid with the main spring-shaft
¢ outside the right-hand plate of the frame
C. The shaft f passes through the noiseless
locking-cluteh G, which has an arm &', by
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means of which it is mounted rigidly on the
frame-plate, and hasa cap-plate G, between
which and the cluteh proper, G, and within
the chamber of the elutch a circular collar
110 is secured fast to the shaft £, The cham-
ber of the clutch has a plurality (as illus-

trated, three) of spiral recesses § g ¢, and

within said recesses and between the periph-
oral wall of the chamber and the periphery
of the collar T are lodged balls G° G* G,
whose diameter is greater than the least and
less than the greatest width of the space be-
fween the collar and the wall of the cham-
ber. The springs G* G® G*, reacting against
ihe shoulders of the spiral recesses, tend to
hold the balls toward the narrower ends of
the recesses, respectively, and the rotation of
the shaft 7 in the direction 1n which it 1s ro-
tated to wind the spring tends by frictional
engagement of the coilar T to roll the
balls back toward the wider ends of the re-
spective recesses; but any rotation of said
shaft in the opposite direction tends to wedge
the balls in recesses, and thereby locks the
shaft against rotation in such direction. The
shaft 7 is divided intermediate the cluteh G
and a bearing provided for said shatt in the
bracket I, the two parts being engaged by
o frietion-joint, (shown in If1g. 3,) the outer
part (indicated by the letter /*) having pinned
fast to its inner end the disk or cross-head I,
while the innerpartof theshaft / has pinned
rast to it a disk TP A ring F*is loosely
mounted on the hub of the disk I™ and ex-
tends beyond the periphery ot said disk and
is connected by bolts " F> with the disk E~,
said bolts being made fast in the ring 1,
hut extending loosely through the disk E=,
and springs I' being interposed between said
disk and the heads of the bolts, respectively,
such springs tending to draw the ring toward

the disk, and thereby to bring the disk E°into

contact with such pressure as the springs al-
ford at one side with the disk F* and at the
other side with the ring F*.  The disk F° may
have both surfaces provided with suitablet Ilc-
tion covering, (indicated at f? and f*,) where-
by rotation of the portion f* of said shaft is
communicated to the remainder of the shatt
thence to the winding-up mechanism.
On said portion f* of the shaft f heyond the
braclket 1T are two clutehes J J, similar to the
cluteh @, except that the arms J'J " of said
clutehes, instead of being mounted rigidly on &
frame or othersupport, are connected by links
K and Lto levers K’ and I/, respectively, said
levers being fulerumed at £ and ', respec-
tively, on yielding supports, which, as illus-
trated, are short spiral springs M M, which
are supported at their upper ends by any con-
venient part of the cabinet-work of the organ,
as by the transverse bar «, said levers at their
forward ends being pivotally connected to the
straps B?, pertaining to the hellows and con-
nected to the pedals, respectively.

When the pedals are operated o operate
the bellows, thelevers X' and 1. are oscillated

upon their respective fulerums and in turn,
through the links I and 1, respectively, op-
erate the clutehes J J, the down motion of the
pedals causing the clutches to engage and ro-
tate the shaft £, and solong as the resistance
fo its rotation caused by the tension of the
spring is not too great to overcone the fric-
tion between the disks I* and I such rota-
tion rotates the shaft f and winds up the
spring. \When the spring is fully wound or
wound to such tension as the friction between
the disks F2and F? permits, further action of
the pedals causes slipping between said disks
until the spring becomes sufficiently slack-
ened by operating the train to be wound by
the amount of power transmitted through the
friotion device. The same result—viz., ces-
sation of the operation of the winding-up de-
vices, without regard to the slipping of the
eriction-disks upon each other—may be at-
tained by means of the yielding fulerum,
which the levers I¥" and L' obtain on the ends
of the springs M—that 1s to say, when the
spring is wound tight, further action of the
hellows operating upon the levers K'and s
being resisted at the connection of sald levers

tothe links IC and I, respectively, said points

of connection hecome the operative fulcrums

of the levers and the yielding fulcrums ob-

tained on the ends of thespringsmove as the
pedals are operated. When the organistobe
operated without the use of winding mech-
anism, which would be the case whenever 1t
is played by hand and the automatic playing
devices are out of use, the power which would
he necessary to wind up the train and keep it
wound or tooperate the pedals againstthe fric-
tion of the friction-disks I'~ and I3 or against
ihe tension of the springs M and Mis saved by
taking advantage of the construction illus-
trated in Figs. 6 and 7, which show releasable
jointsinthelevers K’ and L’ at their fulerums,
respectively, said levers beine made each n
two pieces united atb such a joint whereat the
two parts terminate in disks X and Y, respec-
tively, having serrated faces adapted to en-
oage, the two parts being connected together
by a bolt Z, and a short spiral spring lodged
in & cavity X' in one of the disks tending to
hold serrated faces out of engagement, but to
be compressed by tightening the bolt to draw
said faces into engagement, and thereby lock
the two parts of the lever rigidly. The bolts
7 have stems which extend out through the
cabinet-work of the organ and are provided
with handles at their outer ends, SO that the
operator may at will release the joints thus
formed in the levers, whereby the forward
portion of the levers connected to the pedal-
straps alone is actuated by the action of the

| pedals, all the vemainder of the levers and

the mechanism being inactive.

The governor-shaft ¢’ oxtends beyond the

frame C at the right hand and obtains a fur-
ther bearing in the outer end of the bracliet
C*, between which bearing and the right-
| hand plate of the frame

C the centrifugal
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governing device is 'monnted on the shaft.
Said device consists of the collar Q, fast on the
shaft, the collar ', loose on the shaft, the

springs Q° Q?, connecting sald collars and con-
necting the centrifugal balls O, and g frie-
tlon-disk Q3 rigid with

the collar ()'. The
pinion E? is loose on the shaft e’, but is con-
nected thereto by means of the collar E%

fast on the shaft, and a sprin g e’ coiledabout

the shaft and attached one end to the collap
and the other end to the pinion. This yield-
ing connection adapts the train to operate
promptly, the spring Serving as a storage of
power for overcoming the inertia of the 20V-
ernor and starting the latter after the train
has started and coiled the spring E% some-
what. For controlling the governor there is
provided a stop R, protruding from the op-
gan-front and connected at the rear end to
one arm ot the bell-crank lever R’ RY, whose
arm 1s connected by a link R? to the hori-
zontal arm R? of the bell-crank lever R3 R,
which is fulerumed on the frame C and has
rigid with it, protruding to the right from its
depending arm R, g stem R4 which extends
past the plane of the disk Q®and is then bent
to extend the finger R bhehind the
that is, between the same and the plane of
the collar Q' of the governor—and is provided
with a friction-button r*, adapted to contact
the rear—that is, the right-hand—surface of
the disk Q. A spring R on a stud »° reacts
against the bell-crank lever RS R® to hold the
button forward—that is, to the left—against
the disk. The friction of the stop R in the
organ-front is too great to be overcome. by
the spring R?, so that, notwithstanding said
spring, when the stop is withdrawn the by tton
1S held away from the disk, the distance cor-
responding to that to which the Stop 1s with-
drawn. It will be understood that the greater
thespeedof the windin g-train towhich the gov-
ernor is connected the farther the disk Q° will
be drawn toward the head of the bracket
and that the position at which the button 4
stands, determining the distance to which the
disk can thus be drawn by the centrifugal ac-
tion of the governor- balls, determines the
speed at which the train can run, not because
the mere restraining of the movement of the
disk along the shaft ¢’ has any tendency to
check the speed,but beea use,being restrained
by a device which imposes friction upon it,
the speed of the governor is reduced. by the
frietion, and the friction is in turn reduced
Dy the reduction of pressure as the centrify.
gal force of the balls diminishes, causing the
to run just barely in contact with the
button and to inerease or diminish its speed
as the button is moved in one direction or the
other. For the purpose of operating the le-
ver K% to shift the power from the winding to
the rewinding train, or vice versa, 1 provide

a Stop 8 at the organ-front connected at the
rear end to a bell-crank lever §' S whose arm
S is connected by a link S?to a lever S, ful-
crumed on the same stud $* on which the le-

disk (Q>—

l ver R® R¥ is fulerumed. From this lever S5

a link 5* extends to the lever E€. The lever
S° 1s behind the lever R® R¥, and the stud s°,

70

projecting forward from the lever S over- .

hangs the arm R? of the lever R® R®. Both
the links R? and S? are sultably guided and
restrained by a lock S° mounted on the for-
ward side of the frame C. When the stop S
1s pulled out, the linked end of the lever S8 ig
drawn down, and the pin s° in that movement
draws down the arm R?® of the lever R3 R
and thrusts the button raway from the disk
(° to the remote limit of the movement pPro-
vided for by the construction. This move.
ment of the stop S is the one which throws
the gear-wheel E* out of connection with the
winding-train and into connection with the
rewinding-train, and, as will be seen, the re-
mote position of the governor 74 permits the

governor to run without restraint du ring the

rewinding action. The rewinding-train, as
will be observed, is construeted to give the
roll D" mueh higher speed than the roll D
would receive from the same speed of the gov-
ernor-shaft, and the removal of all restraint
from the governor therefore causes the re-
winding to occur very rapidly, even as com-

pared with the most rapid action of the wind-

Ing process. Theroll D', however, must be re-
strained during the unwinding therefrom of
the perforated sheet or equivalent device
whichiswound ontothe roll Din order that the
sheet may be kept taut and wound closely—
that is, without slack on the roll D. Thixs 18
eftected by a brake-spring T, attached to one
of the posts Cfat the upper rear corner of the
frame Cand constructed to extend above and
bear upon the hub of the pinion E¢ on the
shaft of the rewinding-roll D’. An adjust-
ing-screw 1", set through a block T, rigid
with the post CS, serves to regulate the ten-
sion of the spring T, adapting it to restrain
the rotation of the rewinding-roll to any de-
sired extent. The lever E® Nas g finger E4,
which extends up under the spring T, and
when saidlever E¥ is pulled downward by the
Stop 5 the finger E¥ swinging outward lifts
the spring T off the hub of the pinion E¢ and
leaves the rewinding-train entirel y free from
restraint during the winding movement.

When the governor is entirely free from
the restraint of the regulatin g device, as de-
scribed, during the rewinding, the centrifu-
gal balls, being spread to the utmost Itmit,
adapt the governor 1o operate simply as a
fly - wheel, storing energy and maintaining
the momentum of the motor-actuated train,
so that when the proper stop 1s actuated to
restore said train to engagement with the
winding-train its momentum becomes effect.-
ive to cause the winding to start instantly
instead of very slowly, as would be the case
were 1t not for the acquired momentum and
the governor acting as a fly-wheel.

For the purpose of oiling the important
bearings of the winding and rewinding trains,

| which are inaccessible except at great incon-
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venience when the mechanism is in place in
the organ, I provide a system of oil-ducts ot
so small diameter that they operate practi-
cally as capillary ducts to condunct oil to the
several bearings. These ducts are Tepre-
sented in TFigs. 3 and 4, the system extending
from a common trank-duet U, whieh leads 1o
a point at the top of the organ-case at the
vent, where it may Dbe injected, branching
above the frame C into two limbs U’ and U=,
extending, respectively, toward the right and
left plates of the frame C, and each of said
branches has subbranches 1 v 1, &e., lead-
ing to such other bearings as reguire oiling.
This system of ducts is made of iine hrass
tubine, which can readily be fashioned for
the purpose and secured rigidly to the frame
in proper position to deliver the oil at all the
bearings for which branches are provided.

] claim—
- L In a pedal-operated musical instrument,
i1 combination with the automatic playing
device and the mechanism which operates 1t,
4 motor for such mechanism; winding-up de-
vices for such motor; operating connections
to the winding devices from the pedal; the
pedal comprisingaleverhavingan elastically-
yielding fuleram having a range of yielding
adapted to accommodate the entire pedal
movement, whereby, when the resistance to
winding exceeds the resistance of said yield-
ing fulecrum, the lever ceases 1o transmit
movement to the winding-up devices.
2. Ina pedal-operated musical instrument,
in combination with the automatic playing
device and the mechanism which operates 1t,
a2 motor for such mechanism; winding-up de-
vices for such motor; operating connections
to the winding-up devices from the pedal,
such connections comprising a lever having
at its fulerum a joint adapted to permit rela-
tive motion of the parts united at such joint
in the plane of the movement which the le-
ver receives from the pedal; and suitable
means for making the lever rigid or the re-
verse at such joint at will, whereby at wiil
the lever may be caused to transmit or not
transmit from the pedals movement to the
winding-up devices. |

3 In a musical instrument, the combina-
tion with automatic devices which comprise
a winding-roll and a rewinding-roll, trains
connected with said rolls respectively, a train
having a motor to actuate it adapted to be
thrown into driving connection with either
the winding-roll train or the rewinding-roll
tpain at will, the winding-roll train being
ceared to transmit relatively slow movement
to ifts roll, and the rewinding-train being
oeared to transmit relatively fast movement
to its roll, a centrifugal governorin the motor-
actuated train, regulating devices for such
covernor, a stop and connections therefrom

fﬁ 616,077

adapted to be operated 10 relieve the gov-
ernor from regulation at willsaid governor re-
maining in the motor-actuated train during
rewinding, whereby such goverinor operates
as a fly-wheel to maintain the momentum of
the motor-actuated train without restraining
the speed during rewinding.

1 Incombination with the windin a-roll and
the rewinding-roll, trains connected with said
rolls respectively and a train having a motor
to actuate it adapted to be thrown into driv-
ing connection with either the winding-roll
rrain or the rewinding-roll train at will, &
governor in said motor-train, a stop, and con-
nections therefrom to regulate the governor,
a stop and eonnections therefrom to shift the
motor-train connection, and connections be-
tween the stops by which the shifting of the
motor-train into the rewinding-train relieves
the governor of the controlling - stop mech-
anism.

5 In combination with the winding- rolland
the rewinding-roll, operating-trains for sald
rolls respectively; a motor-train and means
for connecting said motor-train with either
of said roll-operating trains at will, a friction-
brake adapted torestrain the rewinding-roll,
and means for relieving the roll of said re-
straint connected to and operated by the de-
vices for shifting the motor-train into con-
nection with the rewinding-roll train; where-
by the rewinding-roll is not restrained during

rewinding.

6. In combination with a winding-roll and
o rewinding-roll and trains which operate

<aid rolls respectively, and means for con-

necting it at will with either of said roll-oper-
ating trains; a governor in said motor-train;
a stop and mechanism controlled thereby for
operating such governor; a stop and mechan-
ism operated thereby for shifting the motor-
tpain into connection with the roll-operating
connections respectively; a brake which 18
adapted to restrain the rewinding-roll; con-
nectionsbetween the stop mechamisms,where-
by the governor mechanism is operated to re-
lieve the governorof control when the motor-
frain-shift stop is operated to connecy the mo-
tor-train with the rewinding-roll, and means
connected to and operated by said last-men-
tioned stop mechanism for lifting the brake
room the rewinding-roll; whereby the motor-
train and the rewinding-roll are relieved of
restraint both of the governor and ot the brake
during the rewinding action.

In testimony whereof 1 have hereunto set
my hand, in the presence of two witnesses, ab
Cliicago, Illinois, this 22d day of February,
1897.

MELVILLE CLARK.

Witnesses:

CHAS. 5. BURTOX,
JEAN KLLIOTT.
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