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o all whom it may concern:

Be it known that I, CHARLES L. Davis, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois, have invented a certain new and useful
Improvement in Mechanical Musical Instru-
meunts, (Case No. 2,) of which the following
isafull, clear, concise, and exact description,
reference being had to the accompanying

1o drawings, forming a part of this specification.

My invention relates to mechanical musical
instruments, and in particular to a variety
thereof capable of playing a piano or like in-
strument and commonly known as a ‘“me-

15 chanical piano-player.”

Theinvention relates especially to the pneu-
matic apparatus by which the piano-key-ac-
tuating levers or fingers are operaied as a
result of admission of air into the tracker-
board ports of the apparatus.

The principal object of my invention is to
secure an exceedingly quick, accurate, and
effective stroke of the key-actunating finger
or lever and an instantaneous return move-
25 ment of the same,

To the attainment of the foregoing and
other desired ends my invention consists in
matters hereinafter set forth.

In the accompanying drawings, Figure 1 is
a view of a portion of an apparatus embody-
ing my invention and of connections for op-
erating the piano-key thereby. Fig. 2 is a
view, partly insection and partly in elevation,
of the pneumatic apparatus illustrated in
35 Fig. 1on a larger scale.

In Fig. 2 of the drawings I have shown a
bank or set consisting of three pneumatics
for operating three piano-keys. It will be
understood that the three pneumatics shown
are arranged in this way merely as a desired
arrangement for banking them together, so
as to economize space, and that behind them
are other banks of three each to the number
required to operate the desired number of
45 piano-keys.

The apparatus for actuating each key in-
volves a bellows A or other pneumatic, hav-
ing two chambers ¢ and o and a swinging
member actuated by the difference in pres-
sure in these chambers—in this case a lever

20
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40
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orflapl. Asapreferredarrangementthisleaf
orflap 1 isarranged directly between the air-
chambers o and o/, as shown in the figures.

In the way now best known to me for car-
rying out my invention I normally maintain 55
an equilibrium of pressure in the two cham-
bers a and a', preferably a vacuum or partial
vacuum of the same degree in both cham-
bers. The flap 1 then stands in a middle po-
sition, as shown by the two end pneumaties 6o
in Fig. 2. When the pneumatic is to be op-
erated, the air-pressure is varied in one of
its chambers or sides, so as to disturb or de-
stroy the equilibrium normally existing in
such chambers. In case the equilibrium is 65
maintained by a vacuous condition of the
same degree in both chambers, I destroy such
equilibrinm by admitting air into one of the
chambers. In such case the flap will swing
to one side, as shown by the position of the 70
flap in the middle pneumatic in Fig. 2, it
being understood that air has been admit-
ted to the left-hand chamber of that pneu-
matie to cause its flap to swing to the right.

After the pneumatic has been operated by 75

this destruction of the equilibrium in the
two air-chambers such equilibrium is again
restored. - The flap 1 then returns to its mid-
dle position, and thereby restores the pneu-
matic to its normal econdition. This resto- 8o
ration of the flap to its normal position I
believe to be due to the fact that when it is
swung to one side the air-pressure from the
outside is greater upon the stretched portion

of the bellows material—that is to say, the 83
left-hand portion of the material in the mid-
dle pneumatic in Fig. 2—than upon the col-
lapsed portion of the bellows material. This
preponderance of atmospheric pressure upon
the stretched portion has a tendency to col- go
lapse that portion, and this effect is not coun-
terbalanced by the atmospheric pressure upon
the collapsed material of the other side of the
bellows. The result is that the flap will be
drawn in a direction fo restore it to its mid- 95
die position. Should it swing by the middle
position, a preponderance of atmospheric
pressure will take place upon the other bel-
lows material and the flap will be returned

a slight extent in an opposite direction. This 100
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vibration of the flap continues until it as-
sumes a balanced condition in its middle
portion. Whether this be the correct in-
terpretation of the aection of the pneumatic
or not, it is nevertheless a fact that the flap
1 does automatically restore itself to its mid-
dle or normal position assoon as a condition
of equilibrium is restored in the two sides
or chambers of the pneumatic. As a result
of this arrangement I procure a pneumatic
which is exceedingly quick and effective in
its action and which is instantaneously self-
restoring.

As an arrangement for maintaining an
equilibrium of reduced pressure between the
two chambers or sides of the pneumatics, I
provide them with passages 3 3 3, which ex-
tend from their right-hand sides or chambers
a' @ o tothe exhaust chamber or chest I3,
which is understood to be suitably connected
with the bellows or other exhaust apparatus
in the instrument. This exbaust chest or
chamber B is suitably formed in a casing
or box 2, which serves as a supportingstruc-
ture forthe pneumatics A A. Theother sides
@ aof the pneumatics A A arealso connected
with the exhaust chamber or chest B by pas-
sages 4 4 4, likewise extending between the
sides @ @ of the pneumatics and said exhaust
chamber or chest. From this it will be ob-
vious that both sides of the pneumatics are
normally in communication with the same
exhaust chamber or chest, and that they
therefore both have the same degree of vacu-
um or partial vacuum. Air is admitted
into the sides ¢ a of the pneuwmatics from
suitable air chambers or trunks 55 5, like-
wise formed in the casing or box 2. Airis
admitted into the passages 4 4 4 by valves 6
6 6, controlling ports in the passages 444
opening into the air-trunks 55 5. The ports
of the passages 4 4 4, which open into the
exhaust chamberor chest B3, arealso provided
with valves 8 88, which, with the valves 6
6 6, are carried by valve stems or spindles
999, arranged so that when the air-port of
the passage 4 is closed by its valve 6 the ex-
haust-port of that passage will be opened by
its valve 8, and vice versa. The valve-spin-
dles 9 9 are supported by supports or guides
7 7. By this arrangement it will be seen that
when one of the valve-spindlesisinalowered
position the corresponding passage 4 will be
closed to the corresponding air-trunk 5 and
opened to the vacuum-chamber 13, whereby
an exhaust or vacuum condition will be main-
tained in the side air-chamber a of the cor-
responding pneumatic. This is the normal
condition of thearrangement and is indicated
by the positions of the valves and valve-spin-
dles in the two end pneumatics in Fig. 2. It
will also be seen that when the valve-spindle
is in an elevated position the air-port of its
passage 4 is open to the corresponding air-
trunk 5 and the vacuum-port of that pas-
sage is closed to the vacuum chamber or chest
B, whereby air will be admitted to the cham-
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ber a of that pneumatic. It will thus be seen
to comprise one arrangement or mechanism
for maintaining an exhaust or vacuous equi-
libriam in the two chambers of each pneu-
matic and also for admitting air into one of
the same.

In the use of pueumaties of this kind in a
mechanical piano-player or like instrument
I have shown as one arrangement for eleva-
ting the valve-spindles Y 9 9 to operate the re-
spective pneumatics diaphragms 12 12 12, ar-
ranged at the ends of passages 10 10 10, which
communicate with the interior of the tubes
or pipes 11, which are understood to extend
to the various ports of the tracker-board.
By such arrangement when air is admitted
to one of thetracker-board ports and the cor-
responding tube or pipe 11 the diaphragm
12 at the end of that tube or pipe will be
forced upwardly, so as to lift the valve-spin-
dle resting upon it, and thereby admit air
into the passage 4 of the corresponding pneu-
matie.

The diaphgrams 12 12 are provided with
bleeders 14 11, through which the air can be
exhausted from the passages 1010 and tubes
11 11 when it is shut off from the correspond-
ing tracker-board ports. At such times the
diaphgrams 12 12 will collapse and allow the
valve-spindles 9 9 to descend, whereupon the
chambers a ¢ of the pneumatics will be again
cut off from the air-ducts and placed in com-
munication with the vacunm-chamber. As
illustrative of one arrangement which ean be
employed in the operation of the mechanical
piano-player to play the piano I have shown
in Fig. 2 mechanism whereby the actuation
of the pneumatic will operate to strike the
piano-key C. This nmechanism comprises a
finger 15 for striking a piano-key, a link 16
for operating the finger 15, a bell-crank 17,
having arms connected to the link 16, and a
rod 18, having one end connected to the lower
arm of the bell-crank 17 and the other end
connected tothe upper end of the flap 1. By
such arrangement a movement of the flap or
leaf 1 to the right will cause the rod 18 to
swing the bell-crank 17, so as to elevate the
link 16 and swing the rear end of the finger
upwardly, and thereby cause its forward end
to strike and depress the piano-key C.

It will be seen that the pneumatic herein
illustrated is simple and inexpensive. It has
shown itself to be exceedingly quick and ef-
fective in its operation—so much so that by
it the most difficult passages and trills can be
played when it is used ina mechanical piano-
player.

1t will be understood that this pneumatic
can be used in various ways other than that
herein shown. I do not, therefore, wish to
limit myself to its use in a mechanical piano-
player.

What I claim as my invention is—

1. The combination with a double-cham-
bered collapsible pneumatie, of means for va-
rying the pneumatic pressure in one chamber
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of said pneumatie, and means for maintain-
ing a uniform pressure in the other chamber,
substantially as set forth.

2. The combination with a collapsible pneu-
matic or bellows having two chambers; of
means for maintaining a pneumatie equilib-
rium in the two chambers; and means for
varying the pneumatic pressure in one cham-
ber only so as to destroy the equilibrium be-
tween the two chambers.

3. Theeombination with a collapsible pneu-
matic or bellows having two chambers; of
means for maintaining an exhaust or vacuous
condition of the same degree in both cham-
bers; and means for admitting and exhaust-
ing air from one only of said chambers.

4. The combination with the bellows, hav-
ing two chambers and with an exhaust-chest
and an air-trunk; of a normally open passage
establishing communication between one side
or chamber of the bellows and the exhaust-
chest; another passage leading from the other
side or chamber of the bellows and having
ports opening into the air-trunk and the ex-
haust-chest; and valve mechanism for open-
ing the air-port in the last-mentioned passage,
and simultaneously closing the exhaust-port
thereof, and vice versa.

3. The combination with the bellows or
pneumatic having two chambers, and with
an air-trunk and an exhaust-chest; of a nor-
mally open passage establishing communiea-
tion between the exhaust-chest and one side
or chamber of the bellows; another passage
extending from the other side of the bellows
and having ports opening into the air-trunk
and the exhaust-chest; valve mechanism for
controlling said ports, said mechanism being
arranged to normally close the port to the air-
trunk and to open the port to the vacuum-
chamber; a tracker-board Passage; means for
operating said valve mechanism so as to open
said port to the air-trunk and close the port
to the vacuum-trunk upon the admission of
air into the tracker-board passage.

6. The combination with the collapsible
pneumatie or bellows having two chambers,
and the exhaust and air duets or chambers,
and also with the tracker-board and a pas-
sage leading therefrom to the pneumatic; of
means for normally maintaining a corre-
sponding exhaust condition in both sides or
chambers of the pneumatics; and means for
admitting air into one side or chamber there-
of upon the admission of air into the tracker-

board passage, and for exhausting air from
such side or chamber upon the closure of
such tracker-board passage.

7. The combination with the bellows or
pneumatic having two chambers, and with
the air-trunk and exhaust chest or chamber;
of a normally open passage establishing com-
munication between one side or chamber of
the bellows and the exhaust chest or cham-
ber; another passage extending from the
other side or chamber of the bellows and hav-
ing ports opening respectively into the air-
trunk and exhaust chest or chamber; a valve-
spindle carrying a couple of valves which are
arranged to epen the exhaust-port and close
the air-port of said passage, and vice versa;
a diaphragm arranged to actuate the valve-
spindle; a tracker-board passage terminating
at said diaphragm so that the admission of
air to the tracker-board passage will actuate
the diaphragm and thereby the val ve-spindle;
and a bleeder-port in the diaphragm, sub-
stantially as described.

8. The combination with the piano-key-ac-
tuating finger; of a collapsible pneumatic
having two sides or chambers, and also hav-
ing a swinging member; mechanism between
said finger and swinging member, whereby
the operation of the latter will actuate the
finger, the exhaust chambers or passages;
means for maintaining an exhaust condition
in both sides or chambers of the bellows; a
tracker -board and tracker-board passage;
and means for admitting air into one side or
chamber of the bellows upon admission of
air into the tracker-board passage, and for
exhausting the same therefrom upon the clo-
sure of the tracker-board passage.

9. The combination of a collapsible pneu-
matic having rigid side walls and a swinging
member arranged between said walls 5o as to
divide the pneumatic into two chambers, the
said swinging member being attached to the
collapsible material extending between the
rigid side walls, means for varying the pneu-
matic pressure in one of the chambers formed
by said swinging member, and means for
maintaining a uniform pressure in the other
chamber, substantially as set forth.

In witness whereof I hereunto subsecribo
my name this 14th day of April, A. D. 1900.

CIIARLES L. DAVIS.

Witnesses:

A. MILLER BELFIELD.
CHARLES E. IIUBERT.
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