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To all whom it may concern':

Be it known that I, ORwrLL H. NEEDHAM |

of the city and county of New York, in the
State of New York, haveinvented certain new

5 and useful Improvements in Musical Instru-

ments, of which the following is a specifica-
tion,

My invention relates to masical instruments

in which the sound-producing devices are op-

10 erated or have their operation controlled by

means of pneumatic motors, which are caused

to expand or operate by admitting air to them

- of a different pressure from that ontside them. i

Frequently such a motor is arranged in an ex-

15 haust chest or chamber, and has an inwardly- |

opening valve, and when the port leading to
the atmosphere is opened to admit alr to the |
motor said valve is of course closed and the
motor expands by the pressure within it. In
20 order to provide for contracting or collapsing

and When the port leading from the motor to
the atmosphere is closed the air is exhausted
from the motor through said hole until the
25 pressure therein 18 so far reduced that the
valve opens and the motor collapses. In the
operation of such a motor there is a constant
leakage of air through the hole in said valve
during the time that the motor 18 expanding
20 and antil it commences to collapse, and there-
fore a larger bellows and more power are re-
quired to keep the exhaust chest or chamber
in which the motor is situated at the desired
reduction of pressure. Another defectis that
‘35 the motor is not operated as positively as is
desirable, and as the air contained in the mo-
tor and the port leading to the atmosphere
must all be exhausted through the small hole
in the aforesaid valve the motor cannot be
40 collapsed quickly, and therefore cannot be op-
erated as frequently as is desirable.

The object of my invention is to remedy
these defects; and to this end the invention
consists in the combination of an exhaust chest

45 or chamber,apneumatic motor arranged there-
in, a tracker—pm extending from the motor to
the outside of the chest or chamber, ports lead-

ing from said motor to the chest or chamber -

~ and to the atmosphere, a valve controlling said

5o peorts, means for operating sald valve posi- | port, d, which terminates above the fixed boa,rd 100

| tively to place said motor in communication

with the atmosphere, or in communication
with said chest or chamber, and a spring act-
ing through the tracker-pin to aid in collaps-
ing sald motor when 1t 1s placed in communi-
cation with said chest or chamber. The said
valve may consist simply of a slide-valve op-

‘erated positivelyin one direction and returned

by a spring, and the means for operating 1t
may consist of a second pneumatic motor the

‘operation of which is controlled by a traveling

| perforated music card or tablet in a well-known

manner, or may consist of a pegged barrel or

]_ manual keys or levers.

|

Tn the accompanying drawings, Figure 1rep-

| resents a vertical section of a pnuematic mo-

l similar view of the motor collapsed.
the motor, a small hole is made in said valve, |

“tor operated. according te my invention, and
“appurtenances thereof, the said motor being
expanded or inflated; and Fig. 2 represents a

Similar lefters of reference designate corre-
sponding parts in both figures.
A designates awind chest or chamber, which

may be embodied in a musical instrament, and
(Not

isexhausted of air by any suitable means.
here represented.) In the chest or chamber A
is a pneumatic motor, B, of the usunal con-
struetion, composed of a fixed board, «, a mov-
able board «’, and flexible sides a”. When the
motor 1s expanded or inflated the movable
board «’ acts upon a tracker-pin, b, which is ar-
ranged in suitable ouides, and thmunh sald
pin the motor depresses or operates a 1ever, C,
which may constitute the valve of a reed-or-

oan, or may cause the operation of piano-jacks,

bells, or other sound-producing devices. The
lever Cis returned after depression by aspring
acting upon its under side, and clearly shown
in Fig. 1; and it is obvious that said spring,
acting through the lever and tracker-pin ¢,
will serve to collapse the motor B.
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In the movable board &’ of the motor B is

an opening closed by a flap-valve, «°, which
will be hereinafter fully described. The fixed
board a of the motor B is secured to the top
of the chest A ; and ¢ designates a port leading
from the motor, through the top of the chest,
to the atmosphere.

I also form in the top of the chest a second
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a; but at that point a spaceis left between said | sufficiently reduced in pressure the valve «?

board and the top of the chest or chamber A, so
that the port is in free communication with the
sald chest or chamber. The ports ¢cand d ter-
minate at the top of and outside the chest or

chamber A in a valve-seat, A/, upon which is |

arranged a slide-valve, D, which is adapted to
be reciprocated or shifted, so as to control the
ports ¢ and d. The valve D is made some-
what in the form of the letter B, it having a

cross-bar, ¢, extending across its cavity; and f ]
designates a button employed as a means of |

holding the valve toitsseat. The valve is rep-

‘resented as being moved in one direction by a

push-pin, ¢, and is returned by means of a
spring, g'.. _ . -

A pegged barrel, manual-keys, or other de-
vices may be employed to move the valve D
but in this example of myinvention such move-
ment is effected by a second pneumatic motor,
14, arranged in a chamber, A% which commu-
nicates with the chamber A, and is therefore a
part of the said chest or chamber.

- The motor K 18 composed of fixed and mova-
ble boards 2 A/, the latter of which operates
on the push-pin ¢ and a flexible wall, /2, and
from the motor a port, ¢, leads upward and
terminatesin a seat or rest, If, for a perforated
music card or tablet, G, whereby the operation
of the motor I is controlled.

In the movable board ' of the motor E is a | sirable, because when the valve is moved by

valve, j, having in it a small hole or opening,

3'; but as the motor E is very small, and need

only have power enough to move the valve D,
the amount of air leaking through the hole §/
will be very small. When a perforation in the
card or tablet & uncovers the port ¢ air enters
the motor and closcs the valve 4, and the mo-
tor expands and moves the slide-valve D, As
soon as the card or tablet G again covers the
portethe air in the motor is exhaasted through
the hole ' until the air therein becomes so re-
duced in pressure that the valve j springs open,
after which the exhaustion takes placethrough
the valve. When the slide-valve D is moved
into the position shown in Fig, 1 air enters
through the port cand closes the valve a®in the
movable board &’ of the motor B, and as said
valve 1s imperforate no air can escape through
it into the chest or chamber A. The motor,
by its expansion, operates the lever C and ef-
fects the operationof the sound-producing de-
vice.

It will be observed that when the port ¢ is
open the port d 1s closed by the cross-bare, as
seen in Ifig.1, and no air can escape. When
the pressure is taken off the push-pin ¢ the
valve 18 instantly returned by the spring g’
into the position seen in Fig. 2, so as to cover
the two ports ¢ d and place them in commu-
nication, and thus establish communication
between the motor B and the exhaust chest or
chamber A, while the communication of the

former with the atmosphere is cut off. This

provides for the exhaustion of air from the

|

|

F

springs open and the exhaustion of the motor
i1s completed through said valve. The valve,
1D opening, strikes against a cashion, S, which
prevents any sound.

It will be understood that when communi-
cation lsestablished between the motor B and
the atmosphere no air can escape from the mo-
tor into the exhaust chest or chamber A, and
hence the movable board of the motor 1s vper-
ated strongly and quickly, and held immova-
ble in its outward position, thus giving a very

- uniform action, and the vacaum 1n the exhaust

chest or chamber remains unimpaired.
It will also be understood that swhen the

| valve D is shifted to place the motor in com-

munication with the exhaust chest or chamber
A a large passage or opening is afforded, and

| the motor may be collapsed far more quickly
than when the first exhaustion of air from the

motor takes place through a small hole in the
valve @’ as is the case with the motor B, and

for that reason amore rapid action of the motor

can be.obtained.

T have herein termed the chest or echamber

A a “wind chest or chamber,” because the air

is exhaunsted from the pneumatic motors into

and through the same, and for this reason it
may also be termed an *exhaust-chamber.”
The cross-bar e in the valve D is very de-

the push-pin ¢ the port d is entirely covered

by the bar ¢ before the port ¢ is open to the at-

mosphere, and hence air is prevented from en-
tering the wind-chest. It is also evident that
when the valve returns the port d is not uncov-
ered by the bar ¢ until the port ¢ is entirely
closed by the valve.

In some cases the pneumatic motors might
be operated by admitting to them air under

‘pressure in excess of the atmospheric pressure,

while they are surrounded by air of the atmos-
pheric pressure. In such case the slide-valve
might be arranged in a pressure wind-chest,
with which the motor B communicates through
the port ¢, and the motor would communicate
with the atmosphere through the ports ¢ d

| when the slide-valve is shifted to cover both

said ports. |
~What I claim as my invention, and desire to
secure by Letters Patent, is—

1. The combination of an exhaust chest or
chamber, a pneumatic¢ motor arranged therein,
a tracker-pin extending from the motor to the
outside of said chest or chamber, ports leading
from said motor to the chest or chamber and to
the atmosphere, a valve controlling said ports,
means for operating said valve positively to

place said motor in communication with the

chest or chamber, or in communication with
the atmosphere, and a spring acting through
the tracker-pin, to aid in collapsing said motor
when it is placed in eommunication with said
chest or chamber, substantially as specified.
2. The combination of a wind chest or cham-

motor, and as soon as the air therein becomes | ber, a pneumatic motor, a valve-seat contain-
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“ing ports leading to said chest or chamber and

IO

said motor, a slide-valve working upon said
seat and adapted to be shifted to place said
motor in communication with the atmosphere,
or in communication with said chest or cham-
ber, and means for operating said valve posi-

tively, subbtantmlly as and for the purpose
specified.

3. The combination of a wind chest or cham-

‘ber, a pneumatic motor arranged therein, ports

leading from said chest or chamber and from
sald motor to the atmosphere, and terminating

outside the chest or chamber in a valve-seat,

a slide-valve working upon said seat for con-
trolling said ports, means for operating said
valve positively in one direction to place said
motor in communication with the atmosphere,
and a spring for returning said valve to place

said motor in communication with said chest
or chamber, substantially as and for the pur-
pose specified.

4, The combination of a wind chest or cham-
ber, a pneumatic motor arranged therein, ports
leading from said chest or chamber, and from
said motor to the atmosphere, and terminating
outside the chest or chamber in a valve-seat,
a slide-valve working on said seat for control-
ling said ports, a second pneumatic motor for
operating said valve, and a perforated music
card or tablet for controlling the operation of

20

30

said seeond motor, substantially as and for the
purpose speclﬁed

O. H. NEEDHAM.
Witnesses:

FREDK. HAYNES,
ED. GLATZMAYER.
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