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-my 1mprovements.
- sectional view similar to Fig. 1, but showing
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Lo all whom it may concern:

Be it known that I, PriLir Wugsr, Jr., of
Philadelphia, in the State of Pennsy lvama
have invented certain new and use[ul Tim-
provements in Mechanical Musical Instru-
ments, whereof the following 1s a specifica-
fion, reference being had to the accompany-
Ing drawmgs

My mmprovements relate particularly to

pneumatic-actions for instruments of the
class including piano-players and self-playing

planos comprising automatic playing mech-
aNISm arr a,ngedto operate sounding devices—
for instance, mechanism contr olled OV a web
of perfor ated paper which is progressed with
respect to a pneumatic tracker bar provided
with a series of apertures corresponding with
the series of sounding devices.

It.is an object of my invention to avoid the
waste of power due to leakage of air into the
exhaust system by pr OV]dlIlU' closed dia-
phragms instead of the orchna,ry puppet-
valves heretofore employed to control the

strike-pneumatics or pneumatic-lever mo-

tors for the operation of the sounding devices.
As hereinafter described, my mlprovements
comprise such a motor provlded with a port
for communication with the exhaust-reser-
voir and a port for communication with the
atmosphere independently controlled by
closed diaphragms of flexible material, such
as rubber-coated cloth, arranged to alter-
nately open and close said P orts. As herein-
after described, said motors may be made en-
tirely separate from each other and be as-
sembled in separable relation, or the dia-
phragms for a plurality of said motors may
be located 1 a board or panel common to
them, so that the only separately-movable
elements are the bellows leaves or levers
which actuate the sounding devices.
My invention comprises ‘the various novel

features of construction and arr angement

hereinatter more definitely specified.

In the accompanying drawings, Figure I is
a transverse sectional view of a primary
valve mechanism connected with a strike-
pneumatic motor conveniently embodying
Fig. 11 is a transverse

a modified form of primary valve mechan-
ism.  Hig. I111s an inverted plan view of the

' shown in section in Figs. I and II. Fig. IV
1s a perspective view of a single strike-pneu-
matic motor such as is shown in Figs. 1 and
11, and means for supporting a series of the
same. lig. Visa perspectwe view showing
a cover-board or panel common to a series of
individual port - boards and strike - pneu-
matics. Kig. V1is a perspective view show-
INg a COver- board and a port-board common

to a series of strike- -pneumatic bellows.
Referring to the form of my invention

shown n I‘lo I, the strike-pneumatic 1 com-
prises the movable leaf or lever 2, whose end

318 operatively related to a 80111‘1(11110‘ device.

Sald leal is hinged at its end 5 and promded
with the bellows 6, which when exhausted
rises and when inflated dr ops to the position
shown in Fig. I.  Said bellows 6 is secured on
the port- “board 7 comprising the ports 8 and
9, through which said bellows 6 may be re-
spcctwely and alternately placed in commu-
nication with an exhaust pump or reservoir
and with the atmosphere. Said port 8 com-
municates with the exhaust-reservoir when
the diaphragm 11 is uplifted, as indicated in
dotted lines 1in Kig. 1, within its recess 12, in
which position said diaphragm uncovers the
adjoining port 13, having the conduit 14
leading to the exhauster. Said port 9 com-
municates with the atmosphere when the
cdiaphragm 16 1s uplifted to the position
shown in Fig. 1 in its recess 18, in which posi-
tion 1t uncovers the port 19, opening to the
atmosphere through the 11@1113—11&11(1 edge of
said port-board 7. Said dl&phl AQTNS 11 and
16 are alternately uplifted to I'BSpBCthGl

collapse and dlstend said bellows 6 by the
primary valve mechanism shown in I‘:w* L.
Said mechanism 1s conveniently mounted in
a chest or shelf comprising the top board 20,
the pottom board 23, the front cover-board
24, and the back cover-board 25. Said
boards inclose the exhaust-chamber 27, in
which a partial vacuum is maintained by any
convenient means. Said board 23 1s pro-
vided with the seat 28, covered by the dia-
phragm 29, which 1s in operative relation
with the valve-stem 32 common to the two
valves 34 and 35, respectively arranged to
close against the seat-plates 36 and 37, re-
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local to said disks.
with the duct 43, which communicates with
the exhaust-chamber 27 through the perto-
ration 44. Said duct 43 1s connected by the
flexible conduit 46 with an aperture in an

ordinary tracker-bar and by the flexible con- |

duit 47 with the duct 48 in the cover-board
49 of the strike-pneumatic 1. As indicated
in Fig. T11, said recesses 12 and 18 are respec-
tively in communication with the conduits
50 and 47, leading, respectively, to the valve-
chamber 38 (by the ducts 51 and 52) and to
the duct 43, the latter being 1n communica-
tion with the exhaust-chamber 27 through
the perforation 44.

Said apparatus operates as follows: In the
normal icle condition of the mstrument the
strike-pneumatic 1 has its leaf 2 lowered, as
shown m Ifig. I. The tracker-bar aperture
connected with the duct 43 being uncovered,
atmospheric air is admitted to the latter,
(which was previously exhausted through the
perforation 44, communicating with the ex-
haust-chamber 27,) and the diaphragm 161s
thus released from its uplifted position shown
in Fig. I, so that it may fall and close both
of the ports 9 and 19. Contemporaneously
the atmospheric pressure beneath the dia-
phragm 29 at the bottom of said exhaust-
chamber 27 uplifts the diaphragm mto con-
tact with the valve-stem 32, so as to simul-
taneously open the valve 35 and close the
valve 34, thus exhausting the valve-chamber
38, ducts 52 and 51, conduit 50, and the recess
12 above the diaphragm 11, so0 as to raise the
latter to the position mdicated in dotted lines
in Fig. I, thus establishing communication
beneath said diaphragm 11 and between the
ports 8 and 13, exhausting and collapsing the
bellows 6 and uplifting the bellows-leat 2 to
operate the sounding device connected
therewith, the air-iniet port 9 being of course
tichtly closed by the diaphragm 16, pressed
down thereon by the atmosphere admitted
through the duct 43, conduit 47, and duct 48,
as above described. When the aperture i
the tracker-bar 1s agam covered, the duct 43,
conduit 47, and duct 48 are agamn exhausted
through the perforation 44 leading to the ex-
haust-chamber 27, and contemporaneously
the valves 34 and 35 fall to the position shown
in Fig. I and the other parts are restored to
the position shown thereim.

Although I have shown in Ifig. 1 a conven-
1ent form of primary valve mechanism, it 1sto
be understood that strike-pneumatics con-
structed in accordance with my invention
may be controlled by other means. Ior in-
stance, in the form of my invention shown
Fig. IT the conduits 47 and 50 lead to the
primary valve mechanism conveniently
mounted m the chest or shelf comprising the
duct-boards 56, 57, 58, and 59, provided with
the front board 60 and back board 61.
boards inclose the chambers 63 and 65 1n

The board 24 1s provided

Said
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communication with the exhauster and the
chamber 67 1n communication with the at-
mosphere. Said {ront board 60 1s provided
with the auct 68, connected with the tracker-
bar aperture by the conduit 70. Said cuct
68 communicates with the exhaust-chamber
63 through the perforation 72 and leads to
the recess 73 in the board 59 beneath the dia-
phragm 75. Sald diaphragm is in operative
relation with the valve-stem 76, which carries
the two valves 78 and 79, arranged to alter-
nately close the ports 80 and 81, leading, re-
spectively, from said exhaust-chamber 63
and to the atmosphere in the chamber 67.
Said ports are connected by the duct 83 with
the conduit 47, leading to the strike-pneu-
matic, and also in communication by the
branch cuet 84 with the recess 86 m the
board 57 beneath the diaphragm S88. Said
diaphragm 88 is in operative relation with the
valve-stem 90, which carries the two valves
91 and 92, arrange to be alternately closed
upon the seat-plates 93 and 94, respectively
al the top and botltom of the valve-chamber
05, said stem 90 being provided with bearmgs
96 and 97, extending from said plates. Said
valve-chamber 95 is connected by the duct 99
with the other conduit 50, leading to the
strike-pneumatic.

The apparatus last described operates as
follows: In the normal icle condition of the
instrument the strike-pneumatic 1 has its
leaf 2 lowered, as shown in Fig. II. The
tracker-bar aperture connected with the duct
68 being uncovered, atmospheric air 1s ad-
mitted to the latter (which was previously
exhausted through the perforation 72, lead-
ing to the exhaust-chamber 63) and the dia-
phragm 75 is uplifted into coantact with the
valve-stem 76 by the atmospheric pressure
admitted beneath it through the duct 68, so
as to simultaneously open the valve 79 and
close the valve 78, thus admitting atmos-
pheric pressure from the chamber 67 through
the ducts 83 and 84 beneath the diaphragm 88,
uplifting the latter into contact with the
valve-stem 90, so as to simultaneously open
the vailve 92 and close the valve 91. Theex-
haust-chamber 65 is thus connected with the
duet 99, conduit 50, and recess 12 above the
diaphragm 11, so as to raise the latter to the
position indicated in dotted lines 1n I1g. 11
and establish communication beneath said
diaphragm 11 between the ports 8 and 13,
thus exhausting and collapsing the bellows 6
and uplifting the bellows-leal 2 to operate
the sounding device connected therewith, the
air-inlet port 9 being of course tightly
closed by the diaphragm 16 pressing down
thereon by the atmosphere admitted through
the duct 48, conduit 47, and duect 83 from the
chamber 68, as above described.
aperture 1n the tracker-bar 1s again covered,
the duct 68 1s again exhausted through the

 perforation 72. leadine to the exhaust-charm-
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ber 63, so that the valves 78 and 79 fall to the
position shown in Fig. IT and the ducts 83, 84,
and 99 are again exhausted to restore the
other parts to the position shown in Fig. II.
As mdicated in Fig. IV, each strike-pneu-
matic 1 may be conveniently provided with a
recess 101 1n 1ts cover-board fitted to the
horizontal flange of a supporting-rail 102,
upon which a series of such pneumatics may
be independently mounted in proper assem-
bled relation. Such an arrangement is ad-
vantageous 1n that the individual pneumat-
1cs may be separately removed and replaced.
Fig. V shows an arrangement wherein a
single cover-board or panel 105 is common to
a series of separate individual port-boards
106 and strike-pneumatic bellows 107.
I1g. VI shows a single cover-board 109 and
a single port-board 110 common to a plurality
of mdividual strike-pneumatic bellows 112.
- Although but one wvalve-chamber 38 is

shown 1n Fig. 1, it 1s to be understood that

the board 20 comprises a plurality of such

chambers, and for compactness of arrange- |

ment they are disposed in two series in stag-

cered relation to each other, as indicated by |

the dotted lines in said figure.

I do not desire to limit myself to the pre-
cise detalls of construction and arrangement
herein set forth, as it is obvious that various
modifications may be made therein without
departing from the essential features of my
invention.

1 claim—

1. In amechanicalmusical instrument, the
combination with a pneumatic-motor com-
prising a bellows provided with an exhaust-
port and an air-inlet port; of a port adjoining
said exhaust-port and leading to the ex-
hauster; a port adjoining said air-inlet port
and leading to the atmosphere; and, dia-
phragms respectively common to said pairs
ol ports, arranged to alternately open and
close them, substantiaily as set forth.

2. In amechanical musical instrument, the
combination with a pneumatic-motor com-
prising a bellows provided with an exhaust-
port and an air-inlet port; of diaphragms re-
spectively local to said ports; and, means ar-
ranged to alternately raise and lower said
diaphragms, substantially as set forth.

3. In amechanicalmusical instrument, the

combination with a pneumatic-motor com- :

prising a bellows provided with an exhaust-
port and an air-inlet port; of a cover-board
provided with diaphragms respectively local
to said ports; and, means arranged to alter-

!

2

nately open and close said ports by said dia-~
phragms, substantially as set forth.

4. Inamechanical musical instrument, the
combination with a pneumatic-motor com-
prising a bellows; of a port-board forming one
leaf of said bellows, provided with an exhaust-
port and an air-inlet port leading to the -
terior of said bellows; a port in said port-
board adjoining said exhaust-port and lead-
ing to the exhauster; a port in said port-
board adjoining said air-inlet port and lead-
ing to the atmosphere; two diaphragms re-
spectively local to said pairs of exhaust and
inlet ports; and, pneumatically-controlled
means arranged to alternately operate said

‘diaphragms and alternately collapse and in-

flate said bellows, substantially as set forth.

5. In amechanical musical instrument, the
combination with a pneumatic-motor com-
prising a bellows; of aport-board forming one
leaf of said bellows, provided with an ex-
haust-port and an air-inlet port leading to
the interior of said bellows; a port in said
port-board adjoining said exhaust-port and
leading to the exhauster; a port in said port-
board adjoining said air-inlet port and leading

to the atmosphere; two diaphragms respec-

tively local to said pairs of exhaust and inlet
ports; and, valve mechanism pneumatically
controlled by a tracker-bar, arranged to al-

ternately operate said diaphragms and alter-

nately collapse and inflate said bellows, sub-
stantially as set forth.

6. Ina mechanical musical instrument, the
combination with a pneumatic-motor com-
prising a bellows provided with an inlet~port
and an exhaust-port; of diaphragms respec-
tively local to said ports; and, means where-
by the diaphragms open and close their re-

“spective ports in alternation, substantiaily

as set forth.

7. Inamechanical musical instrument, the
combination with a pneumatic-motor com-
prising a bellows provided with a plurality of
separate ports; of flexible diaphragms respec-
tively local to said ports; and, means where-
by the diaphragms open and close their re-
spective ports in alternation, substantially as
set forth.

In testimony whereof 1 have hereunto
signed my name, at Philadelphia, Pennsylva-
nia, this 12th day of September, 1904.

PHILIP WUEST, Jz.

Witnesses:
ArTHUR K. PAIGE,

ANNA 1. GETZFREAD,
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