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2o all whom 1t may concern :

Be 1t known that we, ORWELL . NEED-
HAM and UIARLES A. NEEDIIAM, both of the
city, county, and State of New York, have in-
vented certain new and useful Improvements
1n Mechanical Musical Instruments, of whicl
the following is a specification.

Our mvention relates to that class of me-

chanicai organs and other mechanical musical

mstruments in whieh the playing is automadti-
cally etfected by the passage of & strip of per-
torated paper or a music-sheet through the
instrument.

In nstraments of this kind the perforated
paper or music-sheet is usunally placed in the
instrument upon a roll, which may be called
the “music-roll,” and is fed therefrom through
the instrument, after which it is rolled upon
another roll, called the “take-up roll.” As
the paper is rolled upon the take-up roll the
same becomes larger in diameter, and if ro-
tated at a uniform rate of speed would produce
unnecessary stram upon the paper.

One object of this invention is to provide
a simple means for causing the take-up voll to
revolve at a slower speed as the diameter of the
roll of paperthereonincereases. Another object
18 to provide for rapidly rewinding the music
sheet or paper upon the musie-roll after the
same has all been fed therefrom to the take-up
roll without removing either of said rolls from
their bearings and without stopping the driv-
g mechanism or changing the direction of
1ts motion. Another objectis to provide means
for admitting air to the wind-chest while the
mnusie-sheet is being rewound, thus permitting
a free action of the beliows and preventing
sounds which arise from a great diminution of
pressure 1n the wind-chest.,

Our invention consists in various combina-
tions of parts and details of construetion,
whereby the desired end is attained.

in the accompanying drawings, Figure 1
represents a plan of an mstrument embodying
our Improvements, certain parts being broken
away to better illustrate the construetion.
Ifig. 2 1s a vertical section of the same upon
the dotted line x 2, Tig. 1. .0 18 a verti-
cal section of the saune upon the dotted line
vy, Ifig. 1. Fig. 4 1s an elevation of one side
of the Imstrument.
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IFig. 5 1s an elevation of |

| the other side therecof. ¥Fig. § is a transverse

section on the dotted linez 2, Fig. 1; and Fig.
7 18 a detail view of certain parts of the in-
strament.

Siunilar letters of reiference designate corre-
sponding parts in all the fignres.

A designates the perforated music- sheet,
B designates the music-roll upon whieh it is
wound preparatory to its being fed through
the instrament, and O designates the take-up
roll upon whieh it is wound after passing
through the instrument,

These improvements are applicable to wind
instruments of various kinds—such as reed
and pipe organs—and, slightly modified in
form, are also applicable to other kinds of mu-
sical instruments. We have shown them here
as embodied in a reed instrument.

D designates a veed-board, over which the
music-sheet passes. It is provided with a se-
rics of reed-tubes, «,in which are reeds o/ (see
IFig. 6) of the kind usunally employed in instru-
ments of this class, I designates a wind-
chest arranged under the instrument, and com-
municating with the several reed-tubes. A
bellows or other apparatus may be employed
to exhaust the air from the wind-chest. I
(esignates the main driving-shaft of the in-
strument. 1t 1s supported in suitable bear-
1ngs 1n the frame G, is shown as provided with
a fly-wheel, IV, upon one end, and may be op-
erated by one or more cranks and treadles.
The shaft I' is rvepresented as passing under
the music-sheet A, (see I'ig. 6,) and prefera-
bly constitutes the feed-roll of the instrument.
A presser-roll, H, arranged over the music-
sheet holds the same tightly against the feed-
roll I, and causes it to be fed along by the
revolution of the roll I,

The roller H is carried in a holder, HY, and
upon the top of said holder we have arranged
a spring, b, for exerting a proper amount of
pressure upon the musie-sheet, and against
the resistance of which the presser-roll may
be raised. This presser mechanism is repre-

sented as secured to a hinged bridge-piece, 12,
extending from side to side of the machine,
and which may be turned upward to entirely
relieve the musie-sheet from pressure and pre-
vent the feed-roll If from feeding it along.
We will now proceed to deseribe the mech-
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anism for operetmg the take-up roll C. LK% |ing meehenlsm the same being elear]y repre-

designates a pulley arranged upon the main
shaft I, and C' . 31m11a,r pulley arranged

upon the shaft of the take-up roll C. A belt,

I, passes over the two pulleys, and transmits
motlon from the pulley F? to the pulley C.
As the diameter of the take-up roll increases
- 1t 18 desirable that the number of revolutions
of the pulley should decrease, in order that
an undue strain may not come upon the paper
mausic-sheet and the same be torn. This may
be effected by the belt I slipping over the pul-
ley Cl. To permit this slipping of the belt I,
we have represented the roll C as supported
in sliding bearing-blocks C?in the frame G.

Thesebearing-blocksare provided with langes

¢, (see Ifig. 3,) for preventing their lateral dis-
placement, and with springs d (shown clearly
in Fig. 5) for pushing them outward. When
the strain upon the music-sheet becomes suffi-

cient to overcome the resistance of the springs |.

d, the roll C is moved toward the feed-roll F
thue permitting the belt I to slip over the
pulley C'.

If desirable, the beermgs of the take- up
roll C may be pwoted to the frame of the in-
strument and the roll vibrate through an are.
In lieu of the springs d any equwftlent device,
such as a weight, may be used, or the bemug

blocks C? may be held by fuetlon against un-

due displacement.

While the music-sheet is bein g fed from the
music-roll B the roll is free to revolve by the
pull of the paper; but in order that it shall
not deliver the paper any faster than it is fed
forward by the feed-roll F a brake may be ap-
plied to the said music-roll. As here repre-
sented this brake consists of a button, e, (see
Iig. 2 ) arranged to press against the end of
the roll though other arrangements of the
brake may sometimes be.desirable.

When the music-sheet has been fed from the
music-roll B to the take-up roll C, and it is
desired to rewind it upon the mnsle roll, 1t is
necessary that the take-up roll should be dis-
engaged from its driving mechanism, so as to
run free, and that the music- roll shonld be
connected with driving mechanism, so as to be
revolved positively. . The dlsengegement of
the take- -up roll from, and the engagement of
the music - roll Wlth driving mechanism are
preferably effected elmnltaneously and auto-
matically by raising the presser-roll H, and
thus at the same time stopping the feed Of the
music-sheet and releasing the same. Itis very
desirable, also, that these changes should be
effected and the rewinding of the music-sheet
upon the music-roll performed without stop-
ping the driving meehanism or changing the
direction of its motion. Although we have
- only shown one method of accomplishing these

‘a hollow shaft, 77,

.an inclined face, .

ment thereln

sented in Figs. 1 and 3.
The take-up roll C is represented as held

loosely at one end in a socket, £, in the end of

ley C! is secured. ¢ designetes a smaller shaft
or spindle, passing through the hollow shaft
f’, and having longitudinal motion therein,
but connected to the shaft 77, so as to rotate
with it. The shaft or eplndle g 18 provlded'

‘upon its.inner end with a T-shaped head, ¢',

which, when the shatt ¢ is adjusted mward
entels a slot in the end of the roll C and con-
nects the said roll with the hollow shaft 7, so
as to rotate therewith. At its outer end the
shaft ¢ 1s provided with a head, ¢%, upon which
impinges a spring, ¢, for holdlnﬂ the shaft ¢
in engagement with the 1011er O when not
othermse actuated. |

~ J (see Fig. 4) designates a lever pivoted to
one of the standards, G/, of the instrument,

‘and provided at its uppel end with a fork, J’, /

embracing the shaft /7, and impinging egalnst
the inner side of the head ¢* of the shaft ¢.
K (see Tig. 1) designates a lever pivoted at

one end, %, to-the. trame of the instrument, so

as to swmo laterally, and bearing at the other;

~end egamst the lever J.

L designates a rod, extending transver sely
across the 1nstrument adjustably secured at
one end to the lever K by means of a serew-
thread and nut, £, and provided at its other -
end, outside the 'frame of the instrument, with
(Clearly rep1esented in
Ifig. 7.)

L7 (see Figs. 5 and 1) designates a rod or
push-piece lnserted in a groove in the side of
the frame G, and cepable of vertical adjust-
The rod or push-piece I/ has
at its lower end an inclined face (see particu-
larly Fig. 7) corresponding to theineline upon -
the end.of the rod L, and, when not otherwise .
actuated, 1s kept in 'a raised position by the
spring Z‘ so that its upper end will extend
above the top of the frame G. . |

When the bridge-piece H? is raised, the rod

I: and lever K are moved toward the rlght by

the action of a spring, K’. - (Represented in
Fig.1.) As the spring K s stronger than the
spring ¢°, which holds the roll C in engage-
ment with the driving mechanism, the lever
K will push the forked lever J and eheft g to-
ward the right, and thereby disen gage theroll .
O from the driving mechanism. When the

‘bridge-piece H?is pus]:aed down and locked in
position by the latch H?, the rod or push piece

1/ 18 forced down and the rod L moved to the
left by the action of its inclined face. This
moves the lever K also to the left against the
resistance of the spring K’, and, releasing the

results, varions other means may be employed | lever J, permits the spring grJ to move the sha,ﬂ: |

with equally good results.
We will first proceed to deseribe the mech-
anism whereby the take-up roll may be made

g Inward, so that its head ¢' will enter the slot
1in the end of the roll C, thus locking the same
positively to the duvlng mechanlsm 50-a8 to

to engage with and disengage hom its driv- | be 10tated therewith.

/, which is supported in one of
the bearin g-_bloeks C?, and nupon which the pul-
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The roll C may be removed from the instru- | ated if the crank by which motion 1s imparted

ment by taking out the pin m (see Iigs. 1 and
3) and lifting that end of the roll vertically out
of the 16(36&:::, m!, in which it is supported.

We - will now deseribe the mechanism for
effecting the engagement of the musie-roll I3
with 1ts {111\*111;;; medmumm

M (see Trig. 2) designates a hub supported

upon a fixed shaft, «, so that 1t may be free to
rotate, and also to he adjusted longitudinally
thereon. 1t isshown asprovided with a sock-
ct, nl, for the reception of the roll B and a
11\9{1 pin, #%, which fits into a slot in the end
oi the roll.
- When the music-sheet is being drawn irom
the roll B the same 1s left free to rotate under
control of the brake ¢, atfixed to the lateh 13/
by which the roll is secunred 11 position.

N degignates a small pulley fitted so as to
rotate upon the fixed shaft », and deriving
motion from the fly-wheel I by means of a
band, I,

If desirable, however, friction-gearing may
be substituted for the band, 1n which ease the
pulley N shonld be adjustable relatively to the
Hy-wheel I, This pulley N is securely held
against longitudinal movement by a stop, o,
(see Fig. 1,) impinging against the side of the
pulley, and it is provided upon its inner face
with a pin, p, which may enter a correspondl-
ing recess in the hub M when the latter is
moved longitudinally up to the pulle‘r N, thus
forming & cluteh, whelebg the music- 1’*011 1S
locked posﬁn ely to the driving mechanism,
so as to be rotated at a rapid ‘qpeed for the
purpose of rewinding the musie-sheet npon 1t.

By the longitudinal movement of the musie-
roll it is moved away {from the brake ¢, and
hence the rewinding 1s not retarded by the
action of such brake. Ior effecting this lon-
citudinal movement ot the musie-roll, we have
represented a lever, O, (see 11g. d,) pivoted to
the frame . One end of said lever engages
with @ groove, % in the hub M, and the other
end engages with a projection, {#,upon the rod
1., so that & longitudinal movement ot the rod
L, vibrates the lever O, and moves the music-
roll B longitudinally.

In order to permit the bellows to be operated
while the musie-sheet is being rewound with-
out danger of discordant sonnds from the leak-
age of air into the wind-chest, and without the
inereased labor of working the beliows when
the air in the wind-chest is very mueh rarvefied,
we provide the wind-chest with a valve, P.
While the rewinding of the music-sheet 18 be-
ing accomplished thls valve remains open,
but as soon as the presser-roll is pressed down
the valve is elosed by the longitudinal move-
ment of the rod L. This rod is provided with
a projection, », having an inelined upper face,
and as the rod L is moved the projection bears
upon the under side of a piece, s, extending
from the valve and closes the same.

As the mechanism of the instrument is pret-
erably inclosed, 1t is desirable to have some

means thl{?b;} the main shait may be oper-

to it should stop upon the center.  The means
here represented for accomplishing this con-
sists of a series of projections, shaped simi-
larly to ratchet-teeth, arranged upon the hub
¢ of the fly-wheel, (see particularly Ifig. 5,) and
a strap or band, Q, provided with a series of
perforations, and paﬂh eneireling the huab %
This strap or band is secured at one end to i
support, Q}, hinged to the frame G, and adapt-
ed to gleld amnm‘r the resistance ol a spring
(2. The strap or band 1s provided at 1ts Othel
end with a handle or pull, 9%, by whiceh 1t may
be drawn wightly around the hab £, in which
case the perforations in the strap or band will
engace with the projections upon the hub ¢
mul owing to the yielding support Q', a fur-
ther pull npon the strap or band will rotate
the main shaft,

It is obvious that the projeetions on the hub
might be dispensed with, and the strap or
bml(l adapted to engage with the shaft in other
Ways

Lv our invention we provide an instrument
in which the liability of tearing the musie-
sheet, incident to great strain npon it, 18 very
much legsened, and which may be opmated
with very liftle labor, as the rewinding of the
music - sheet may be very quickiy effected
without removing the rolls from their bearimgs,
and without stopping the driving mechanism
or changing the direction of its motion.

We @D not claim the combination, with a
perforated musie-sheet and 11106]1&111%11] fov
feeding the same, of a take-up roller having
motlon imparted to 15 by a slipping {11111110
device to canse ifs take-up movement to cor-
respond with the proper movement of the mu-
sic-sheet; but

What we claim as our invention, and desire
to sceure by Letters PPatent, 18—

1. In a mechanical musical instrument, the
combination, with a take-up roll upon which
the music-sheet 1s wound after passing through
the instrument, stiding bearings therefor, and

springs or their equwalent acting upon said

bearings, of a pulley arranged upon the shaft
of said take- -up voll, a 4{111\?’111ﬂ -pulley, and a
belt for transmitting motion imm sald driving-
pulley to said take-up roll, substantially
and for the purpose speeified.

2. The combination, with a music-sheet and
a feed-roll for imparting motion thereto, of a
take-up roll automatically adjustable rela-
tively to said feed-roll, and deriving motion
therefrom by means of a belt, subbmmlally as
and for the pmipose speel[iul

3. The eombination, with a music-sheet and
feeding mechanisin therefor, of a take-up roil

and driving mechanism therefor, so connected

with the feeding mechanism that when the
feed is rendered inoperative the said take-up
roll is disconnected from its driving mechan-
ism, substantially as specified.

4 The combination, with a music-sheet and
feeding mechanism tl erefor, of a musie-roll,
{rom u]uch the music- sheet 1s fed, pmvuled




with a brake for retarding its motion, the said |
music-roll being so connected to the feeding
mechanism 4as to be released from the action
of said brake when the feeding meehanism is
rendered inoperative, substantially as speci-
fied. |
9. The combination, with a musie-sheet, of |

a music-roll, from which the music-sheet is
fed, and driving mechanism for imparting a |
reverse motion to said musie-roll for rewind- |
ing the music-sheet, whereby the same may
be rewound without removing the music-roll
from its bearings, substantially as specified.

6. The combination, with a music-sheet and
feeding mechanism therefor, of a musie-roll,
from which the music-sheet is fed, and driv-
Ing mechanism, which may be made to en-
gage therewith, for impariing a reverse mo-
tion to said musie-roll, the said driving mech-
anism being so counnected with the feeding
mechanism as to be made to engage with the
music-roll when the feeding mechanism is |
rendered inoperative, substantially as’ Speci-
fied. ' ' .
~ (. The combination, with a music-sheet, of
a music-roll, from which the music-sheet 18
fed, driving mechanism for imparting a re-
verse motion to said musie-roll, a take-up roll,
and driving mechanism therefor, the said music- |
roll and take-up roll being so connected that
when-one of them is made to engage with its |
driving mechanism the other is released there-
- from, substantially as specified. =

S. The combination of the feed-roll and press- |
er-roil for giving motion to the music-sheet,
the music-roll, and take-up roll, with their
‘driving and disengaging wechanism, and a
movable holder for the presser-roll, arranged
to operate as described, to effect the engage-

ment of the music-roll and take-up roll with, |

o
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and their disengagement from, said driving
mechanism, sabstantially as specified.

9. The combination, with a music-sheet, of
a music-roll, from which the music:sheet is
fed, driving mechanism for imparting a re-
verse motion to said musie-roll, a clutch, and
means for adjusting said roll longitudinally,
whereby it may be made to engage with said
driving mechanism, substantially as specified.

10. The combination, with a musie-sheet and
feeding mechanism therefor, of a wind-chest
and a valve for said wind-chest, so connected
with the said feeding mechanism that it will
opened when the feeding mechanism is ren-
(lered inoperative, but closed when the feed-
Ing mechanism is operative, substantially as
specified. - -

11. The combination, with theroll B, of the
latch B’, brake -, hub M, pulley N, lever O,
rod L, and push-piece L/, substantially as
specified. - |

12. The combination, with the roll ¢, of the
pulley C', sliding bearing-blocks C?%, springs d,
shaft If, pulley F?, and belt I, substantially
as specified. - ) | -

13, The combination, with the roll C, of the
hollow shaft /7, shaft ¢, spring ¢°, forked le-
ver J, lever K, spring K/, rod L, and push-
piece L/, substantially as specified.

14. The combination, with the music-sheet
A, of a feed-roll, F, presser-roll H, movable

‘cross-piece H?, music-roll B, and take-up roll

U, arranged and operating substantially as
and for the purpose specified. |

0. H. NEEDHAM.
CHAS. A. NEEDHAM.

Witnesses:
T. J. KEANE,
FRED. HAYNES.
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