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To all whony it may concer:

Be it known that I, CHARLES A. KUSTER,
of Brooklyn, county of Kings, and State of
New York, have invented certain new and use-

g ful Improvements in Mechanical Musical In-

struments, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings, and to the
letters of reference marked thereon.

o0 My invention has relation to that class of
mechanical devices employed for striking the
keys of an ordinary piano or organ or other
keyed instrument, and for operating the
pedals or other accessories of the instrument

15 through the medinm of air-currents which are
governed or regulated in their flow by a per-
torated strip of paper or analogous material.

The objects of my invention are to simplity
‘and improve the construction and arrange-

20 ment of the parts eomprising the pneumatic
action and parts connected therewith, so asto
insure the requisite duration, rapidity, and in-
tensity of the stroke or touch, to perfectly

- regulate the tone or pitch, to make the im-

25 proved device readily adjustable in connection
with any ordinary piano or other such Instra-
ment, and to so construct the whole that it will
be compact and durable in all its parts, certain
and efficient in its various operations, and not

30 liable to get out of order. °

To accomplish this my improvements in-
volve certain new and useful peculiarities of
construetion, relative arrangements or combi-

‘nations of parts and prineiples of operation,

35 all of which will be herein first fully described,
and then pointed out in the claims.

Intheaccompanying drawings, forming part
of this specification, Iigure 1 1s a vertical sec-
tion and partial elevation of a device con-

4o structed and arranged for operation in accord-
ance with my invention, the same being shown
as applied in position to operate upon the
keys and pedals of an ordinary piano. FKig.
2 is a front elevation and partial sectional

45 view, showing the pumps, reservoir, bellows,
pneumatic action, and valves, omitting parts
‘above. TFig. 3 is a top or plan view showing
the tracker and means for operating the roil-
ers; the top of the machine being removed.

k!

wherever they oceur, indicate corresponding
parts. - .

A A are two bellows, which are moved by
the feet of the operator, and called ‘‘pumps.’’
They serve to exhaust air from other parts of 55
the machine, and are each supplied with a
pedal, as B, hinged, as at «.

The pedals are connected with the pumps by
arms, as 0, from which they may be detached
at any time, and, being detached, the pedals 60
may be pushed into the casing of the machine
at the bottom, where they are entirely out of
the way. Ifach of the pumps A 1s kept nor-
mally closed by a suitable spring, as at ¢, the
movements of the pedals serving to overcome 65
the force of the springs ¢ and to open the
pumps, by which air is exhausted ina manner
well understood.

Above the pumpsare three reservoirs, G, U

and C%, in the form of bellows, and from these 7c¢

the airis exhausted by the pumps, which coms-
municate with a chamber, d, extending below
C and over C" and () as plainly shown, suit-
ablé valves being provided, as indicated.
Above the reservoirs are three valves, ¢’ ¢’ ¢, 75

ecach held seated by a light spring, the valves
¢ and ¢ covering ports which communicate
with reservoirs C' and C° and the valve e’ cov-
ering a port which communicates with reser-

- voir C (through the bottom)and aiso with the 80

pneumatic actions. -
D, D% and D® are the ‘‘pneumatics,”’ so-
called, beingin the form of bellows and serving
to open valves € ¢ ¢ when by exhaustion of air
therefrom either or all or any two of the pneun- 85
matics are sufficiently closed. The valves ¢
¢ ¢ are located in a chamber marked II; and
as said valves are raised from off their seats
they permit exhaustion of air from chamber
L in quantity and rapidity according to which co
of the valves are opeuned, thus determining the
degree of the stroke or touch whieh is to be com-
municated to the keys of the piano, the reser-
voirs, with which the ports under the valves
communicate, being of varying sizes or ca- g5
pacities. |
From chamber I on each side trunks or
branches, as I, extend up to the chamber
within which the actions I If are located.

zo In all these figures like letters of reference, | These actions are 1n number one for each key 1co
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“of Lhe musical instrument to be plfi,yed upon,

andthey operateas valves to permitexhaustion
fromthe corresponding bellows, as F' I/, which

move the hammers, as G G, tllrou oh Smtable-

connections. The hammers G are arranged
S0 as to strike the white and black Levs in
their proper order, and are- held out of con-
tact with the keys bylw‘ht springs, as at ¢ J, the
force of which is to be overcome.

H represents one of the white keys and I
one of the black keys of any plano.

K 1s the tracker, which is perforated ac-
cording to the number of notes and expres-
sions, and from each note-perforation a small
tube leads to and communicates with its cor-
responding action, K.

L 18 the perforated paper moved over the
tracker.
uncovers an opening in the tracker, air is al-
lowed to enter the action under the influence
of the pumps, opcuning the valve, which per-
mits the air to be drawn from the correspond-
ing bellows connected with the striker, and
thus to strike the required key.

At A b haretubes which correspond in num-
ber with the pneumatics. By opening one of
these air 1s admitted to the corresponding ac-
tion, R, which opens the valve therein and | per-
mlts the air to be exhausted from the corre-
sponding pneumatic, I, D% or D’ under the
influence of the pumps, w hich are kept con-
stantly moving. Thusthe stroke isunder con-
trol of the operator, and may be regulated at
pleasure. 'L'he regulabion is aeeompllshod by
suitably DBl"fOl“ltlnﬂ the paper. Tubes i 7
permit the flow of air to actions S, similar to
R, and these (when the tubes are open) per-
mit alr to be exhausted from bellows, as I,
also called **pneumaties,”” which, when (,losed
pressdownthe pedals, as N, of the instr ument,
and thus serve to regulate the tone.

The machine is mounted upon casters, and
is made adjustable thereon, so that it may be
brought to any required height to correspond
with any instrument.

O is a caster mounted in a eross-piece, O, of
the machine, and O® is a threaded rod accessi-
ble from the interior and connecting with the
caster. DBy turning the rod O the machine
may be raised or lowered, as required.

P 1s the crank by which the perforated pa-
perismoved over the tracker. This standsin
place of any device for moving the paper, the
same being connected with the rollers Q Q) in
any sultable manner.

The machine may be inclosed, and any ar-

rangement of shelves for music, &e., provided. !

When any perforation in the paper

The improved device thus constructed and
arranged. 1s simple and effective in operation,
and well calculated to answer the purposes or
objects of the invention, as previously stated.

Having now fully desceribed my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s— g

1. In an mstrument of the character hel ein
set forth, the combination, with the pumps, of
the foot- pechls hinged at thelr outer ends,made

detachable from the pumps and ar ‘*ancfed to

slide within the casing, substantially as and
for the purposes set forth.
2. 1n an instrument of the character herein

set forth, the three reservoirs of graded ca-

pacity, the same being combined with the
pumps and the pneumatics which operate the
valves upon the reservoirs, substantially as
shown and described.

3. In an instrament of the (,h‘uactu herein
set forth, the pumps, the reservoirs, pneu-
matics for operating the valves leading to the
reservoirs, the pneumatic actions, the pneu-
matics connected with the key-hammers, the
bellows serving to operate the pedal-strikers
and the tubes leading to said bellows, and the
traveling perforated paper, combined and ar-
ranged substantially as shown and described.

4. The combination of the pumps, the res-
ervolrs,the pneumatics for operating the valves
leading to the reservoirs, the pneumatic ac-
tions governed by the traveling perforated
paper, the pneumatics connected with the ham-
mers, and the hammers, all constructed and
arranged for operation, substantially asshown
and described.

5. The herein-described mechanical musical
ingtrument, having the pumps, the sliding de-

tachable foot pefhls for operating the same,
the three reservoirs, the pneumatics for 01)61{113
ing the valves upon the reservoirs, the pneu-
matie actions for operating the Strlhers the
traveling perforated paper governing the flow
of air, and the key and pedal stmkers, the said

parts bemn comblned and arranged within a

¢asing mounted upon adjustable casters sub-
stantm]ly as and for the purposes set forth
In testimony that I claim the foregoing I

have hereunto set my hand in the presence of

fwo witnesscs,
CIHARLES A. KUSTER.
Witnesses:

JOHN BUCKLER,
WOoORTH OSGOOD.
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