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o all whom it miay concern:

Be it known that I, RoBErRT W. PAIN, of

New York, county fmd State of New YOIL
havemvented a new and useful Improvement
in Mechanical Musical Instruments, of which
the f@llmvmg 18 & specification.

My immprovement relates to musiecal instra-
ments the playing of which is controlled by
traveling musiec sheets, cards, or tablets which
are propelied by motors operated by wind pro-
duced through the action of bellows or analo-
gous contrivances. |

The object of my improvementisto pze..luce
for such an 1ustrument a motor simple in con-
struction, powerful m ‘action, and compara-
tively nmsele&:ﬁ

I will descrilbe & motor emb{)dyznﬂ" my im-
provement and such parts of a musical instru-
ment in which it is to be used as may be nee-
essary tc a thorough uunderstanding of the
motor, and then I w 111 point out the varions
features of my Improvement in claims.

In the accompanying drawings, Figure 1 is

a vertical section of & mechanieal musical in-

strumentembodying the improvement, certain
parts, which are immaterial so far as my im-
provement 1s concerned, being omitted. Fig.
2 is a top view of a motor which is ecomprised
in said instrument. Fig, 3
vertical section of the motor,
plane of the dotted line z 2, I‘Jgi 2.
a transverse vertical se¢ twu of a motor Dlﬂdl-
fied in form. |

similar letters of reference designabe corre-
sponding parts in all the figures.

A designates the bellows of the musical in-
strument. Anysuitable number of them may
be employed, and they may be of ordinary
construction. In the present example of my

taken at the

improvement they are represented as being of

the kind known as suction - bellows. They
may be opemtod'in any appropriate manner—
as, for instance, by means of a treadle con-

- nected with them through the ageney of a pit-

man, A’. The bellows communicate with an
equdmer B, which 1s of similar construction
to the belleﬁ:s; The egualizer eommunicates
by means of a trunk, B, with a wind-chest, N,
In this wind-chest E‘Lre phneumatic meto_rs P,

is a transverse |

Fig. 418 .
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valves I/,whereby the operation of the sound.
producing devices ig controlled.

The pneumatic motors P connect with duets
in a rest, R, over which passes a traveling
musm-sheet S, whieh is perforated and con-
trols the passage of alr through the duects to
the pneumatic motors, and eonﬁeqnently ¢on-
trols the speaking of the sound-producing de-
vices in order to produce tunes,

The music-sheeb is fastened at one end to a
roller, C, and at the other end to a roller, U,
1t is unrelled from the roller €' to the roller €

in order to produce a tune, and afterward ibis

rolled back from the rolier C onto the roiler
C', it being kept normally wound upon the
latter. The roiler ' is consequently termed
a ‘‘music-roller.”” Itisarrangedinopen bear-

| ings, so that it may be taken away and be re-

plated by another. The roller C is usually
termed the ““take-up’’ rolier.

The sound-producing devices whwh I have
shown consist ¢f reeds “which ar arranged io

cells communicating witlx the wiﬁﬂ-ehest un-

der control of the valves 1.

The rollers C " are operated by the motor

tc which I have previously referred. This
motor has a main shaft, D, on which arefixed
pulleys D" D?% of dif erent si izes. The pulley
D’ eonnects throy oh a crossed belt, I, with a

pulley, °, on & Shﬁff-; 4, that transmits mo- 8o

tion to theroller C. The pulley D* receivesa
belt, G, that is passed around a pulley, , on

g:) shafb that engages with the roller (.

Mechanism is prwided whereby the shaft
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C* may be disengaged temporarily from the 83

roller C, and the shaft C* may be disengaged
from the roller €', This mechanism 1is to op-
erate so that when either roller is engaged with
its shaft the other roller will be dlsengaged

from the shaft which is employed to transmif gc

motion toit. Asthis mechanism doesnotiorm
part of my present improvement, I have not

illustrated 1it.
My improvement comprises 2 nu imber of bel-

lows-like ehambers or pneumabics, F' ¥* F° 95

I have only shown it in Fig. 2 as having three
such chambers; but the number may be in-

creased. These chambers consist of station-
ary boards f, movable boards f/, which are .
adapted to have a swinging motion, like the 1ocC

-
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movable boards of ordinary beilows,- and flexi-
ble connections f* between the boards, consist-

ing of india-rubber cloth or like material.:

These chambers, as shown in Ifig. 2, are ar-
ranged side by side in a line.. Their station-.

ary boards are fixed to a block or case, Ii, that |

has air-passages ¢ ¢ ¢ extending vertically

through it, and passages €' ¢° ¢’ extending-hori-.

zontally from the passages ¢ €' ¢ to holes in

the stationary boards f of the chambers TV I'*
I®, and thus communicating with the interior

of these chambers. The passages ¢ ¢* € com-
municate with a trunk, I, which, as here
shown, is arranged immediately below the
block B, and communicates, by means of suit-
able conduits, I with the equalizer B. The

block I has arranged aboveit valves V' V?'V?.

and below it valves W. Oune pair of valves 18

employed for each of the passages ¢ ¢’ ¢’. The.
valves V' V*V*®control the communication be-~

tween the upper ends of the passages ¢ ¢ €
and the atmosphere. The valves W contyol
communication between the lower ends of said
passages and the wind-chest. Although I may
use any suitable kind of valves, I prefer to
make these valves of strips of wood faced with
sheep-skin or similar material, and secured 1n

place at one end by hinges consisting of like
The valves of each pair are.

flexible material.
connected by rods which pass through the pas-
sages ¢ € ¢ and extend considerably above the

" block E. The valves V' W are connected by
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a rod, U/, and the valves V* W are connected

by a rod, U” and the valves V’ W.are con--

nected by a rod, U". .
" The shaft D is provided with cranks d' d* d,

which are set ab different angles at about cor--

~ responding distances apart circumferentially
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of the circle in which they revolve. Theyare

connected, by pitmen M M B with projee-
#7 of the cham-

tions from.the movable boards
bers I I* I3, Cams K’ I K’ are fixed to the
shaft D. Their operative faces occupy differ-
ent positions circumferentially of theshailt, in
order that they may impart motion to the
valves V' V* V3V, controlling the chambers
B 1?2 8% at different times.

Levers G/ G* (% fulerumed at one end to
fixed supports, and connected at the other end
to the rods U’ U? U?, extend over the cams K’

K* K3 soas to derive motion from the latter
and impart 1t, through the rods U’ U* U3, to

 the valves V' VI V>W.
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Whenever a valve V or V2 or V°is closed

upon its seat and the corresponding valve, Vv,
is opened, the chamber ¥ ¥ F° controlled by
such pair of valves will be in communication

with the equalizer I, and the atmospherie
pressure upon its movable board will cause
‘the latter to swing into proximity with the
The foree with which the mov-.

fixed board.
able board swings inward is transmitted to

the shaft D. When the pair of valves 1s re-
- versed, the chamber will be put in communi-
“cation with the atmosphere, and by the rota-

tion of the shaft D the movable board of such
chamber will be swung to its outermost po-

'1

‘board: f’.

ing board

356,599 ©

sition again. 'The chambers all operate 1n.

this way at different times, 8o as to suecces- -

sively act upon the shaft D.

Preferably the levers G G* G ﬁfﬁve!no’n 9 o

rigid connection with the rods U" U* U° but
are slotted to embrace the rods, and have
springs interposed between them and heads -

which are fixed to the rods. Thus any un-
due strain on the valves will be obviated.
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Obviously the motor which I havedescribed

could be operated through the agency of force-
bellows instead of suction-bellows. Then the

pressure of air inside the chambers would
force the movable boards of the chambers cut-
ward to impart motion to theshaft, No modi-
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fication of the motor would be necessary for :

it to .operate in conjunction with force-bel-

lows.

In the example of motor -previouslyj de-

scribed each of the: collapsible chambers K,

2 or F?is single acting. Inotherwords,each

chamber exerts power upon the shaft D only
while the movable board, and consequently

the pitmanconnecting the movable board with

the said shaft, moves in one direction.

In Fig. 4 I have illustrated a modified form.
of motor which has double-acting chambers F.
Any suitable number of these double-acting:
chambers may be-employed. There should,
however,beat least two of them. = Hach cham-
xed boards, f,; and an:interme--
diateswinging board, /. Thisswinging board-
f”is hinged at the lower edge to the bottom
Flexible material f*—such,:

ber has two i

of the chamber.
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for instance, as india-rubber cloth—is con-:.
nected with: the bottom of the chamber, the
fixed boards f thereof, and 'the swinging

The swinging board is arranged.
‘midway between the two fixed boards of the

chamber and divides the chamber into two

compartients.

When it swings in one di-

rection, it collapses or reduces the compart-

ment which is formed between it and the fixed !
‘board toward which it moves, and corre-
‘spondingly expands or enlarges .the: other:
compartment. This expanded compartmens !
is reduced or collapsed and the other com-
. partment enlarged when the swinging board
‘moves in the reverse direction.

The chams-
ber communicates at each side of the swing-

the bottom of the chamber vertically to a
horizontal port, €. |
¢t lead at the outer ends to the external at-

mosphere, and at the inner ends to a trunk, -
. Valves W contro! the communication be-

f" with a port, ¢, extending. from

Both the horizontal ports

tween the inner ends -of the ports ¢ and the-

trunk I, and valves V control the communi-
cation between the outer ends of the ports ¢*

and the external -atmosphere. The valves V
W are connected by a rod, U, in such relation

| to each. other. that swhen the wvalve-rod 18

shifted in one direction one of the compart-

130

ments of the chamber will be cut off from com-
munication with the trunk E and put into:
communication with the external atmosphere, -
and the other compartment will be:put into-
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from the communication with the external at-
mosphere. The trunk I communicates with

the equalizer B.
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The valve-rod U is connected with a lever,
U% shown as fulerumed to one of the fixed
boards of the chamber.
through this lever, and has around it helical
springs, one on each side of the lever, and be-
tween the latter and a shoulder or collar on
the rod. When the lever is rocked, it will
shift the valve-rod; but, owing to the pres-
ence of the springs, it will operate the valve-
rod with a yielding action, and consequnently
bring the valves which are to be closed to
their seats without straining. The lever U°
of each chamber is operated by a cam, K, on
the shaft D of the motor. When the motor
consists of two chambers F, the shaft Iy will
have two cranksd set at right angles to each
other and connected by pitman-rods M with
the movable boards 1’ of the chambers 1If.

What I claim as my invention, and desire
to secure by Letters Patent, 18—

1. A motor for mechanical musical 1nstru-
ments, consisting of a case having alr-passages

leading to a wind-chest, a number of collapsi-

ble and expansible pneumatics or bellows
communicating with said passages, a rotary
shaft, connections between the shaft and the
pueumaties, valves controlling. the passages
in the case, and cams or eccentrics on the ro-

tary shaft for operating the valves, substan-

tially as specitied. - |
2. A motor for mechanical musical instru-

The valve-rod passes |

I
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' with cranks, connections between the rotary

ecommunication with the trank E and cut off | ments having, in combination, a block, a num-

ber of collapsible and expansible chambers
arranged in line and communicating with pas-
sages in the block, a rotary shaft provided
40
shaft and the said chambers, valves control-
ling the passages in the block aforesaid, and
cams on the rotary shaft for operating the
valves, substantially as specified.

3. In a motor for a mechanical musical in-
strument, the combination of the cranked ro-
tary shaft D, the chambers F' F* ¥, connected
with the cranks of the said shaft, the block
E, provided with passages ¢ ¢* ¢ ¢' ¢ ¢, the
valves V/ V2 V* W, and cams upon the shaft
D for operating the valves, substantially as
speciiied. |
" 4. Thecombination of the rods, as U’ U* U,
levers, as G’ G* G having slotted ends em-
bracing the said rods, and springs interposed
between said levers, and heads fixed to the
said rods, substantially as specified. |

5. In a mechanical musical Instrument, the
combination, witha wind-inducing apparatus,
of a motor-chamber having a swinging board
dividing it into compartments, ports for es-
tablishing communication between the com-
partments of the motor and the atmosphere,
and wind-inducing apparatus, and valves for
controlling the ports, substantially as speci- 63
fied. - |

5Q

| ROBERT W. PAIN.
Witnesses: - |
M. PARPART,

JAMES MORGAN.
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