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To all whom it may cornceri:

Be 1t known that I, Oviver H. Aryo, a citi-
zen of the United States, and a resident of Bos-
ton, 1n the county of Suffolk and State of Mas-
sachusetts, have invented a new and useful Im-
provement in Machines or Devices for Auto-
matically Playing Pianos and Similar Instru-
ments, of which the following is a tull, clear,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification, in explaining its nature.

My invention relates to the herein-described
improvement in machines or devices for au-
tomatically playing pianos and similar instru-
ments; and 1t relates with more specific refer-
ence to a means or instrumentality for regu-
lating the tension of the perforated music
sheet or paper as commonly used 1n said ma-
chines, whereby the same may be made to run
over the end of the tracker-board with a uni-
formity and regularity of movement.

According to the usual mode of operation
in 1nstruments of the kind referred to, the
music-sheet is unwound from a *"music-roll,”
so called, to pass over the end of a tr cwlgel-
board, then to be taken up by being wound
upon a take-up roll. It is the tahe -up roll
which receives the motive power, its revolu-
tion tending to draw the music-sheet to un-
wind from the music-roll. With such a mode
of operation 1t 1s mechanically obvious that
the music-sheetnormally unwinds more easily.
drawing with lesser degree of tension, when
there 1s a greater amount of paper on the mu-
sie-roll than when there 1s a lesser amount

lett thereon, the ease of unwinding, and so

the drawing tension, of the paper relatively
varying with the amount of paper on the roll.
The effect 1s that when the paper is first drawn
off the music-roll it winds upon the take-up
roil loosely, gradually winding tighter as the
paper unwinds harder tfrom the music-roll,
whereby its tension 1s increased, as before re-
terred to. 'Theresultisthatasthe paperorad-
ually winds tighter on the take-up roll, due
to 1ts 1ncreased tension consequent upon 1ts
drawing harder off the music-roll, there is a
shight g1ving back of the paper, or, in other

words, the paper rolls with a slightly-lessen-

s1stance of the musie-roll to the

‘hausted

Ing d{?UIGB of speed over the tracker-bhoar d,

which is d letrimental in the fact that the per-
forations in the paper would be relatively re-
tarded 1 reaching the chanuels or ways in
the tracker-board, so causing a relatively ir-
regular time operation of the instrument. In
view of these considerations 1t 1s within the

- purpose of my invention to so vary the resist-

ance ot the music-roll against turning that the
paper will be drawn theretrom over the ends
of the tracker - board at a uniform tension.
ancd so from the manner of its operation with
& uniformity and regularity of movement.
This effect, with general reference, isobtained
by providing the music-roll with a *‘ compen-
sating device,” so called, consisting of an ad-
]ustable br ‘"Lhe which: acts to oppose the turning
of the music-roll in such a manner as to 1im-
part to 1t a variable resistance to the unwind-
1ng of the musie-sheet therefrom, the brake
being so adjusted that the resistance of the

‘music-roll to the unwinding of the paper be-
comes gradually decre eased as the paper un-

winds theretrom, the gradually-decreasing re-

aninding of
the paper giving way to, and so compensating
for the gradual increase in the degree of hard-
ness with which the paper normally unwinds
from the music-roll, as before referred to.
It 18 within the further purpose of my in-
vention to maintain the paper to have a uni-
form tension, and so a uniformity and regu-
larity of movement whatever may be the con-
dition of air-exhaustion in the instrument

or, morestrictly, in the channels or ways ofits

tracker-board. It 1s obvious that with the
channels or ways of the tracker-board ex-
of air the tendency is for the atmos-
phere on the outside to press the music-sheet
tight acainst the tracker-board over which it

18 passing, or, in other words, asuction 1s in-

duced in the channels or ways of the tracker-
board which tends to hold or retard the paper
as 1t passes over the ends thereof, or, at least,
making 1t draw harder so increasing its
tension to wind upon the take-up roil with
the disadvantages made mention of. This

would be of no material consequence if the
degree of exhaustion in the channels or ways
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of the tracker - board was constant, for then
any tendency to retard the paper at this point
would be constant which would not interfere
materially withits unitormity of tension, and

so 1ts uniformity and regularity of movement.

The trouble 18, however, that the amount of
exhaustion 1s not a constant but a variable

factor, being especially strong when 1t is de-

sired to operatethe instrument with increased
force, which effect, of course,is obtained by a
more perfect degree of exhaustion, with the
result that the paper 1s pressed or drawn more
tightly against the end of the tracker-board,
and so 1ts tension increased and 1ts progress
relatively impeded. Accordingly, 1t 1s my
further purpose to ofiset such tendency to re-
tard or impede the paper, and so to interfere
with its tension and regularity of movement,
by causing at the moment of any 1ncreased
degree of exhaustion in the instrument, and so
in the channels or ways of the tracker-board,
the brake 1n my compensating device to ease
up slightly in its opposition to the music-roll,
the effect being to compensate for the tend-
ency to retard the paper and the increased
resistance given to the paper by the exhaust
by lessening the amount of resistance of the
music-roll to the unwinding of the paper from
1t, so keeping the paper at a uniform tension
and resultantly giving 1t a uniformity and
regularity of movement.

My invention pertains to various other inci-
dents of construction which combine to make
my device more perfect, all of which can best
be seen and understood by reference to the
drawings, wherein—

Fioure 1 showsmy device in side elevation.
Fig. 9 shows the same in front elevation. Fig.
3 shows in plan a detail of construction to
which reference will hereinafter be made.

Referring to the drawings, A represents the
music-roll; A’, the take-up roll from the one
to the other of which runs the perforated
music-sheet A* over the end of the tracker-
board A®, having channels or ways . A por-
tlon only ot these parts are shown, and they
are but arbitrarily arranged, their disposition
only tending to show the relative manner in
which my compensating device 1s combined
to cooperate therewith, and especially with
relation to the music-roll, to which it more
specifically pertains.

Reterring now to the elements constituting
my compensating device, B is a friction-disk
connected to rotate with the music-roll by
being mounted upon the extended end of the
shatt 4, which furnishes the usual bearing for
one end ot the music-roll. The shaft ) thus
extended is supported by a hanger 4. Con-
tacting with the 1nside face of the friction-
disk is the friction piece or brake /*. This
brake is carried upon the end of a spring /°,
which 1s fixed to the side of the pneumatic
0, whereby the friction piece or brake will
be held to have frictional contact with tension
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against the face of the friction-disk. It 1s
also to be noted at this point that the mov-
able side of the pneumatic 1s also provided
with an arm /°, which loops around midway
the spring /" and is so arranged relatively to
1t as to (h aw 1n the spring, and so the brake
b*, fixed to the end ther cof, away from 1ts
bearing against the face ot the friction-disk
or at least lessening 1ts intensity of bearing
thereagainst whenever the pneumatic 1s col-
lapsed, the pneumatic being connected with
the main wind-chest and being collapsed upon
occasion, especlally when the instrument 1s op-
erated with increased force. Thepneumaticd’
is hinged to any suitable frame-support 4° and
with such a disposition that the pneumatic
may he moved upon 1ts hinged supportand the
friction piece or brake carried by said pneu-
matic, or the spring fixed to the same may be
moved from the pomt contacting with the disk
nearer its outer edge or penphery to a point
nearer 1ts center or axis of turning or to any
pointintermediate between these points of con-
tact, this depending upon and corresponding
with the amount of paper inthemusic-roll, the
friction piece or brake having bearing nearer
the periphery of the disk when the roll is filled

with paper and gradually moving radially n-

ward therefrom for its bearing correspond-
ingly as the paper becomes wound off theroll.
buch relative disposition of the friction piece

* brake is obtained by the intermediary
means comprising the friction-roll 4, bearing
against the Daper wound upon the music- 1011
the crank %, carrying the same, the shaft b“.,
to one end of which said crank is fixed and to
the other end of which reversely extending 1s
the crank 0", to which crank is pivoted the
link 4", connecting the same with the fixed side
of the pneumatw. The friction-roll 4" main-
tains a constant bearing against the paper
wound upon the music-roll, the friction-roil
being borne by the crank to follow the paper
left upon the music-roll as the music-sheet
unwinds therefromn, leaving the roll and the
paper left thereon ot l(,asemnu diameter. The
position of the friction-roll being thus de-
fined, the other parts arc so related and com-
bined to cotperate therewith that as the fric-
tion-roll moves inwardly upon 1ts crank to
follow the gradually-lessening amount of pa-
per upon the music-roll the pneumatic will
be correspondingly drawn down, turning upon

1its hinged support, and the friction piece or

brake carried by the pneumatic or by the
spring fixed thereto gradually moved radially
Iinward for its bearing against. the friction-
disk nearer the center of its axis of turning.
The parts are held in a normally operable po-
sition or with the friction-roll in continued
contact with the paper wound upon the musie-
roll, whence the other combined parts are re-
tained in proper operable position by means
of the sprine 5%, which bears with tension
inst the pin 2%,

a0a

fixed to the side of the
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pneumatic, the effect being through the in-
termechary parts connecting the pneumatic
with the friction-roll to throw the same into
contact with the paper upon the music-roll

and to hold said friction-roll in continuous

contact therewith whatever the amount of
paper upon the roll may be. The operable
effect of the parts so constituting my com-

pensating deviceisasfollows: Inasmuch asthe |

friction-disk is connected to turn at the same
time as the music-roll A, it is mechanically
obvious that when the friction piece or brake
/*1s in contact with the friction-disk at a point
nearer 1ts outer edge or.periphery it has a
greater influence to oppose the turning of the
cdisk, and so of the music-rol] connecting there-
with, whereby it has greater resistance to
the unwinding of the paper than if contacting
against the friction-disk nearer its center or
axis of turning and with a difference of frie-
tional opposition gradually diminishing as
the friction piece or brake in its bearing is
drawn radially from the periphery of the disk.
Now, as just referred to, the position of the
friction piece or brake in its relative bearing
against the friction-disk is made to correspond
with the amount of paper on the music-roll,
the friction piece or bralke being nearest the
edge or periphery of the disk when the mu-
sic-roll 1s full of paper, so opposing its turn-
ing with a relatively maximum degree of op-
position and imparting to the music-roll a
relatively maximum amount of resistance to
the unwinding of the paper from it, and which
friction piece or brake in its bearing gradually
moves 1n toward the center or the axis of turn-
ing of said friction-disk correspondingly as
the paper gradually runs off the music-roll,
so g1ving to the disk a gradually-lessening

amount of frictional opposition, and therefore

providing the music-roll with a gradually-
lessening resistance to the unwinding of the
paper therefrom; but with the music-sheet oP-
erating as it does to unwind from the musie-
roll by winding upon the take-up roll the
music-sheet will unwind from the music-roll

with gradually - decreasing ease as the pa-~
per becomes unwound from it, for when the

music-roll is filled with paper it is mechanic-
ally obvious that the paper will unwind more
easily than when there is a lesser amount of

paperintheroll. Accordingly my device acts |

tocompensate for the varying degrees of hard-
ness with which the paper unwinds from the
music-roll, and this is effected by its friction

| g -

position tends to impart to the music-roll with
which 1t is connected a maximum amount of
resistance to the unwinding of the paper from
1t when the roll is filled with paper, as be-
tore explained, and which friction piece or

brake in its bearing varies correspondingly |

with the lessening diameter of the music-roll as

the music-sheet unwinds from it, moves in to- |

freely and

same time throwing back the parts, so that the
- Iriction-voll will no longer bear against the
picce or brake /* bearing against the friction-
disk near its edge or periphery, where its op- |

% -

- ward the axis of the friction-disk, where its

gradually-lessening opposition thereto causes
the music-roll to turn with a less resistance
to the unwinding of the paper, therehy com-
pensating for the gradually-increasing hard-
ness and added tension with which the paper
normally unwinds from the music-roll, with
the result that the music sheet or paper un-
winds from the music-roll with a uniform de-
gree of hardness and constant tension, which
results in its winding evenly upon the take-
up roll, whereby there will be no giving back
by the paper, as is normally the case; but it
will run over the end of the tracker-hoard
withaunitformity and reg ularity of movement.

My compensating device acts upon the same
general principle to reduce the resistance of
the music-roll to the unwinding of the paper
therefrom whenever there is an increased ex-
haustion in the instrument and so in the chan-
nels or ways of the tracker-hoard, which may
happen on occasion, especially when it is de-
sired to operate the instrument with increased
force, as it were, as before referred to. At
such moment the pneumatic #*, which connects
with the wind-chest of the instrument, is col-

| lapsed, drawing in its movable side and also

the spring /°, which is fixed to and combine
with sald movable side of the pneumatic to
be drawn in thereby, as before explained, the
effect being that the friction piece or brake,
which is secured to the end of said spring, is

drawn away from its bearing against the fric-

tron-disk, or at least its tension thereagainst
15 lessened by the withdrawal of the Spring
whence the friction-disk bears with less oppo-
sition, and so the music-roll connected there-
with has less resistance to the unwinding of
the paper, thereby instantly and automatic-
ally compensating for any tendency of the pa-
per to be retarded by the increased exhaus-
tion and preserving its uniformity of tension,
and so its.uniformity and regularity of move-
ment over the end of the tracker-board.

As tending to the further perfection of my
compensating device I have provided it with
means whereby it may be thrown out of oP-
erative relation with respect to the music-roll
that the music-sheet may be rewound thereon

without opposition, and which
means, with general reference, consists in
drawing away the friction picce or brake from
its bearing against the friction-disk and at the

paper upon the music-roll, so frecing it in its
turning from any stress of opposition.  Sucly
means comprises a shatt C, having bearings
in the hanger 4, before referred to, upon the
head of which shaft is a crank ¢, to which 1is
secured a link ¢, connecting with the Spring:
07, which bears the friction piece or brake. To
thisshaft Cisalsosecured anarm ¢, so disposed

- that it will engage with the inclined cam-sur-

face ¢ of the cam ', which is fixed to the un-
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der side of the pneumatic 4. The operation
of these parts is as follows: When the shaft 1s
turned, which turning may be obtained by con-
necting the shaft by any suitable means with
the running mechanism of the instrument, the
crank ¢, secured to the head, is thrown around,
drawing back the spring »° through the 1in-
strumentality of the connecting-link ¢, where-
by with the withdrawal of the spring the

friction piece or brake upon the end thereof

is also drawn away from its bearing against
the friction-disk, wherefore the disk and the
music-roll connecting therewith turn without
opposition. At the same time as the shaft C
is turned the arm ¢ fixed thereto wears against
the inclined surface of the cam ¢, thereby
raising the pneumatic, which through the in-
termediary connections throws the friction-
roll back from its contact with the paper upon
the music-roll, with the result that the music-
roll turns freely without resistance to the re-
winding of the paper and without the inter-
terence of any frictional stress or bearing.
After the paper has become rewound upon the
roll it may be taken out and another roll re-
inserted, when by reversely turning the shaftt
(! the parts may again be thrown into operat-
able position, with the friction piece or brake
bearing against the friction-disk and the fric-
tion-roll contacting with the music-roll filled
with paper, so governing the position of the
hrake relatively to the friction-disk, as before
referred to.

While such a device as T have described is
especially adapted to be used in connection
with “ piano-players,” so called, yet 1t per-
tains to any kind of an instrument which has
a supply-roll, a take-up roll, and a perforated
sheet.

Having thus fully deseribed my invention, 1
claim and desire to secure by Letters Patent of
the United States— o

1. In an instrument of the character speci-
fied, the combination of a music-roll, a take-
up roll, a perforated music-sheet, and means
for opposing the rotation of said roll, the re-
sistance of which to the unwinding of the mu-
sic-sheet thereon will be gradually lessened as
the sheet unwinds.

9. In an instrument of the character speci-
fied, the combination of a music-roll, a perto-
rated music-sheet, and means for opposing the
votation of said roll, the resistance ot which
to the unwinding of the music-sheet thereon
will be changed dependent upon the amount
of paper upon said roll.

3 In an instrument of the character speci-
fied, the combination of a music-roll having
normally a constant resistance against turn-
ing, a take-up roll, a perforated music-sheet,
and means tor graduating the resistance of the
music-roll that the music-sheet may be un-
wound therefrom upon the take-up roll with
1. uniform tension.

4. In an instrument of the character speci- |

750,517

fied, the combination of a music-roll having
normally a constant resistance against tun-
ing, a take-up roll, a perforated music-sheet,
and means for oradually decreasing the resist-
ance of said roll to the unwinding of the paper
that the paper may be unwound therefrom
upon the take-up roll with a uniform tension.

5. In an instrument of the character speci-
fied, the combination of a music-roll, a take-
up roll, a perforated music-sheet, a friction-
bearing brake for opposing the motion of said
music-roll, and means for regulating said fric-
tion-bearing brake that it may oppose the mo-
tion of said music-roll with a gradually-less-
ening degree of opposition dependent upon
the amount of paper on the music-roll.

6. In an instrument of the character speci-
fied, the combination of a music-roll, a take-
up roll, a perforated music-sheet, and means
for opposing the motion of said music-roll to
the unwinding of the paper, which means be-
comes lessened inits degree of opposition when
the paper draws to wind upon the take-up roll
with an increased tension.

7. In an instrument of the character speci-
fied, the combination of a music-roll, a take-
up roll, a perforated music-sheet, a frictional
means for opposing the motion ot said music-
roll to the unwinding of the paper, and means
for regulating the said frictional means to op-
pose the motion of said music-roll with a less
degree of opposition when the paper draws to
wind upon the take-up roll with an increase ot
tension.

2 In an instrument of the character speci-
fied, the combination ot a music-roll, a take-
up roll, a perforated music-sheet, a friction-
disk connected with said music-roll to turn
therewith, a friction piece or brake adapted
to bear against said disk, and means for regu-
lating said friction-piece to oppose the motion
of said disk and so the motion of the music-
roll with a lesser degree of opposition when
the paper draws to wind upon the talke-up roll
withr an increase of tension, substantially as
and for the purposes set, forth.

9. In an instrument of the character speci-
fied, the combination of a music-roll, a take-
up roll, a perforated music-sheet, a friction-
disk connected with said music-roll to twrn
therewith, a friction piece or brake to bear
with tension against said disk, a support for
said frietion piece or brake adapted to carry
the same from a point contacting with the

disk nearer its outer edge or periphery to a

point contacting therewith nearer its axis of
turning, and means for changing the position
of said support and so of the friction-piece n
its bearing against said disk dependent upon
the amount of paper in the music-roll.

10. In an instrument of the character speci-
fied, the combination of a music-roll, atake-up
roll, a pertorated music-sheet, a friction-disk
connected with said music-roll to turn there-
with, a friction piece or brake to bear against
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said clisk, a friction roll or member contacting
to bear against the paper upon said music-roll,
and means connecting with and interposed be-
tween sald friction roll or member and the
friction-piece aforesaid having such relative
arrangement that the friction roll or member
1s made to follow and so keep in contact with
the paper on the music-roll as the same be-
comes unwound, and simultaneously the fric-

tion-piece be moved to where it will contact

with the friction-disk with a-correspondingly
lessening degree of opposition.

11. In an instrument of the character speci-
fied, the combination of a music-roll, a take-up
roll, a perforated music-sheet, a friction-disk

connected with said musie-roll to turn there-

with, a friction piece or brake borne to bear
with tension against said disk, a hinged sup-
port for said friction-piece adapted to carry
the same from a point contacting with the disk
nearer 1ts outer edge to a point nearer its cen-
ter or axis of turning, a friction roll or mem-
ber to bearagainst the paper on the music-roll,
means connecting sald roll or member with
said support for the friction-piece aforesaid,
which means are adapted to carry said roll or
member whereby 1t will keep in continued
contact with the paper on said music-roll as the
same becomes unwound, and simultaneously

~impart the movement thereot to the support

tor the friction-piece whereby the same will
be changed in its position of contact against
the friction-disk varying with the amount of
paper upon the music-roll, and means for hold-
ing the parts in normally operable position.

12. In an instrument of the character speci-
ed, the combination of a music-roll, a talke-up
roll, a perforated music-sheet, frictional means
for opposing the rotation of the music-roll to
turn with some resistance to the unwinding of
the music-sheet therefrom, and means for con-
trolling the said frictional means, the opposi-
tion of which becomes eliminated or lessened
when the exhaust in the instrument causes the
muslc-sheet to wind upon the take-up roll with
an Increase of tension.

13. Inan instrument of the character speci-
fied, the combination of a music-roll, a take-up
roll, a perforated music-sheet, a frictional
bralke for opposing the turning of said music-
roll to the unwinding of the paper therefrom,
a pneumatic connecting with the wind-chest
for regulating the frictional opposition of said
brake to the said music-roll, means connecting
sald pneumatic with said wind -chest, and
means connecting the same with said brake.

14. Inan instrument of the character speci-
fied, the combination of a music-roll, a take-
up roll, a perforated music-sheet, a friction-

i

6o disk connected with said music-roll to turn

atoresaid whereby said friction roll or

=

therewith, a frictional piece or brake adapted
to bear with tension against said disk to op-
pose the turning of the same, a pneumatic
connecting with the wind-chest with the mov-
ableside of which pneumatic the friction piece
or brake aforesaidis connected, a friction roll
or member contacting to bear against the pa-
per upon the music-roll whereby its position
1s defined, means connecting said friction roll
or member with said pneumatic, which means
are adapted to carry said friction roll or mem-
ber whereby it will keep in continued contact
with the paper on said music-roll as the same
becomes unwound and simultaneously will im-
part 1ts motion to the pneumatic bearing the
friction piece or brake whereby said brake
will be changed in the position of its bearing
against the friction-disk varying with the
amount of paper upon the music-roll, sub-
stantially as and for the purposes set forth.

15. In an instrument of the character speci-

fied, the combination of a music-roll, a tale-

up rotl, a perforated music-sheet, a brake for
opposing the rotation of said music-roll to the
unwinding of the paper therefrom, means for
controlling said brake to oppose the rotation
of said music-roll with a lesser degree of op-
position when the paper draws to wind apon
the take-up roll with an increased tension.
and means whereby said brake may be thrown
out of operable relation with respect to said
music-roll or 1its frictional opposition thereto
lessened.

16. Inaninstrument of the character speci-
fied, the combination of a music-roll, a take-
up roll, a perforated music-sheet, a friction-
disk connected with said music-roll to turn
therewith, a frictional piece or brake normally
bearing against said disk to oppose the same,
a friction roll or member normally bearinge
agalnst the paper upon the music-roll by
which 1ts position 1s defined, means connect-
ing sald friction roll or member and the brake
mem-
ber will follow the gradually-lessening diame-
ter of the music-roll as the paper unwinds
theretrom and simultaneously the brake be
moved to where it will contact with the frie-
tion-disk with a correspondingly lessening de-

gree of opposition, and means for throwing

sald frictional members aforesaid out of their
normally operable bearing with respect to
sald music-roll whatever their relative posi-
tions may be, substantially as and for the pur-
poses set torth.

OLIVER H. ARNO.

In presence of—
J. M. Dorax,
SAUL STPPERSTEIN.
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