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Ta all w]wm et mm/ conc@rn -
Be it known that I, CHARLES L. DAVIS

_'011312611 of the United States residing at Chl—-
" cago,in the county of Cook and Sta,te of Tili-
© 5. Nois, heve invented a certain new and useful
~Improvement in Actions for Pneumatic Mu-
-~ sical Instruments, (Case No. 4,) of which the |
. followingisafull, cleal concise, and exactde-

- scription, reference bemﬂ*had to the accompa-
nying dra,wm gas, fOl mmﬂ' a part of ‘i}hlS %peelﬁ-

- -eation.

My 111ven1310n relates te aetwns by Whleh a

positive stroke can be secured in pneumatie |
“musical 1nstrumentsmsueh for example, as
‘mmechanical piano- pleyers
‘vention is capable of use in subetantlally any

s ~ pneumatic musical instr ument T have shown

it embodied in an &rrenﬂ'ement for operation
“ 1in a mechanical ‘plano- pleyer and hence will
deseribe it in connection with that instru-

- ment, althoun‘h 1 donot desu*e to be l1m1ted

o in 1133 epphcatmn thereto. |
- ~ In mechanical musical mstruments sueh asi
are adapted to 0pe1ate a plano or other in-
| strument having a keyboard it is well known |
- that the meehamcal musical instrument is-
prewded with a series of operating-fingers
~ which are arranged in connection with and
~above the keys. ef the piano or like instru-
ment when the mechanical musical instru-
- ment is placed in position i in front of a piano,
80 as to operate the same.
- ating f

. connected with aseries of ‘pneumatic-actions,

or “pneumatics,” as the'y are commonly called,
~ each one of whwh is-arranged for operetmﬂ"
one of the keys."

The pneuma,tlc-aetlons are

~ generally actuated o as to actuate their re-

- spective fingers by the variation in the pneu-
matie pressurein-theirinteriors. -
“way of bringing this aboutis to: connect each
- one with one ef a series of ports in what is
~known as a ‘‘ tracker-board,” so that the ad- |
‘mission of air into those ports will cause the
actuation of the eorrespendmﬂ' pneumatics. |
'~ The admission of air into:the tracker-board
-~ ports is controlled by a traveling sheet of

~ musie having perforations adapted to regis-

T  ter with the perts of the board. These per-| 6
~forations are so situated that they come into

. remster w1th the tracker board p01 ts at p1 0pe1

oy

"Although the in-

These key-actu-
ngers of the muswal instrument are-

~A common

131[!16‘8 to cause the actua,tmn of the pneumat— -

musical com pomtmn

keys are played at the proper time by the fin-
gers of the mechanical musical instrument,

so as to play various musical compositions.

‘ics eontrolling the keys which are to play the o
In this way the proper

The invention of the present appheatwn'} o

relates in particular to the pneumatics or

pneumame -actions by which the key-actuat-

‘ing fingers of the- meehameal pla,ne pleyer. __

are eoutrolled

The pr 1ne1pal obJects of Lhe mventmn are

to secure a quick, rapid, decisive, and effect-

ive stroke of the key-aetuetmﬂ' ﬁntrers and to (
procure this result by snnple, mexpenswe -

-and practleel means. . . L
~In the aceempanymn‘ dramnn‘s qure 1 1s I

a view, partly in elevation and partly in sec-

tlon, of a pneumatic or pneumamc action em-

.bodylnf‘r my invention.

- Fig. 2isan elevation

60

of the: same, showing its conneemen and. ar-. .

Instrument.

ings I prowde a series of pneumatics or bel- .
IOWSAA for actuating the fingersof the piano-

“player, one. pneum&tle bemn' arranged for
~each ﬁnﬂ‘er _
lently prewded with links B B, and. the ends

‘These pneumames are conven-

of the links B B are eonnected with bell-

ceranks C C, whose opposite arms are arranged

“and - adapted to strike the piano-keys- D D.

‘The pneumatics or bellows A A are under-
‘stood to be sufficiently strong to give an ef:
fective and decisive stroke to the
--throueh the agency of the mechanism illus-
”trated Each of the pneumatics A Ais pro< -
‘vided with a passage 1, shown as leading
]downwardly therefrom and having at its op-
“posite end ports 2 and 3.
‘municate with the -outside atmosphere and
‘the ports 3 3 communicate with a vacuum-
‘chamber E, which is understood to be con-

piano-keys

nected with a ptessure-reducing apparatus.

In the arraneement 111ust1 ated In the draw- -

| rangement in a meehameal piano- pl&yer for
operating one of the fin gersof a pl&ll() or hke

5

g

The ports 2 com-

95

The ports 2 and 3 of each pneumatle are con:

trolled by valves 4 and 5, both of which are

‘When the Valve-spmdle 6 131in a lowered
posmmn as shown in the left-hand pneumatic
m Flﬂ‘

-shown arranged upon the same velve-spmdle_-

160

the p01t 2 is opened and the port 3 )




40

50

2

B {o
L5

20

than the normal atmospheric pressure. |

- 67_5,468

closed, thereby closmﬂ' the pneumatlc to the | a cond1t10n of ex]must 18 estabhshed in the

-normal alr-pressure and opening it to the

vacuum-chamber or to an air-pressure lower
The

ends of the valve-spindle 6 6 are attached to
diaphragms 7 7, and these diaphragms 77 are

arranged over the ends of the passages 88, |
leading from various tracker- board ports. Ib,

is understood that the tubes 9 9 (shown in

the drawings) lead to the tracker-board and
that their ends form continuations of various
The dlaphraﬂ'ms 77,1t
- will be observed, are arranged in the vacuum-
~ chamber E, so that when air is admitted to
one of the tracker-board ports it will upon
‘entering the passage 8 stretch the correspond-
- 1n0‘d1aphragm 7, and thereby throw thevalve-

- .spindle 6 thereof upwardly and close the air-
‘port 2. and open the vacuum-port 8. This

tracker-board ports.

will open the interior of the pneumatic A to

the exhaust-chamber E, and thereby permit |

~the air in the pneum&tlc to be withdrawn.

~ As a.result the outside atmosphere will act
- upon the exterior of the pneumatic and col-

lapse the same, so as: to cause a quick and de- | o
‘to the specific embodiment of the invention. =~

I am fully aware that the
‘specific structure can be varied and also that
_the principle of the -invention as contained
‘therein can be.carried out by structures: vary-
ing very materlally in ar ra.ntrement and. op-_ |
'era,tlon | - |

- finger.

. . closethe exhaust-pm t3.

cisive stroke of the connected kev-aetuatmﬂ'

by allowing the valve-spindle.6 to descend of

. supplemental pneumatic F,arranged in con-
nection with each. pneumame A, Thls pneu-

 matic F'is provided with a port 11, extending
from its interior to the vacuum- chamber K

~and norma]ly maintained in an open condi-

55

tion, so that there is always an exhausted con-
- dition within the pneumatic F. This supple-
mental pneumatic F is arranged so that it al- §
- ways tends to restore the pneumatic A to'its |
original condition, a simple arrangement be-
ing:- to connect the eollapmble material of the
pnenmatic F to the swinging leaf or flap a of

the pneumatic A, in which way the pneumatic
F in:tending always to collapse exerts con-

~ tinually a pressure or force tending.to swing
the flap a back to its normal pos1t10n

- pneumaticF, however,is considerably weaker
6o

than the pneumatic A as by making it con-

siderably smaller relatwelyathereto, so that |

" the pneumatic A can act in opposition to the

supplemental pneumatic F when the former
,13 exhausted as a result of the admission of

air into its tracker-board port. By this ar-

I ~ rangement 1t will be seen that When air is ad-

“When the air-pressure is shut off |
| _'from the. tmcker-bo.d,rd port. by the traveling
. sheet of musie, the air remaining therein is
withdrawn thel efrom and from the passage 8
by a. small bleeder-port 10 arranged along-
. side of the diaphragm 7. A condl‘nmn of ex- |.
- haust is thus established in the tracker-port | -
- . - passage and thediaphragm 7 collapses, there- |
35
Lo its’ own Wewht and open the. air-port 2° and
This allows the en-
 trance of the outside air into the pneumatic |
A, and thus establishes therein a condition of |
equilibrium with the exterior atmosphere. -
"As-an arrangement, for returning the pneu--
matic A to its normal position I have shown |
| matic combined with means whereby it can.
| be actuated by pneumatic pressure, and a
‘supplemental pneumatictending normally to
‘restore the first-mentioned pneumatlc toits
original condition, the second pneumatic be-
ing rela;twely wea,ker than.the first-mentioned.
“one, whereby the latter can operate in oppo- -

The* |

pneumatic A as a result thereof this pneu-
matic will act quickly and powerfully in op-
position to the pneumatic I, but that when
‘the air is shut off from that tracker-board
port and a condition of equilibrium is estab-

70 |

lished in.the pneumatic A as a result thereof

the supplemental pneumatic F will immedi-
‘ately act to restore the pneumatic A to its
These acting and return
strokes are made rapidly, qmekly, and ef-
.-fectwe]y It will be alsoseen that when the
‘primary pneumatic operates the supplemen-
tal phenmatic has less power relatively, be-
~cause of the condition of equilibrium estab-
lished between it and the main pneumatic.
It will be further seen that the arrangement
illustrated is. falmple, inexpensive, fmd prac-
-tical and that it involves a minimum nuom-
‘ber of parts-—that is to say, a single. large

ori trma,l condition. .

pn@uma,mc and a single valve mechanism.

- Although I have thus' described a specific
} structure shown in the drawings, I.do.not .de-
sire it to be considered that I WlSh to limit . -
‘myself either to.that specifie structure: or

which it entails.

~ What I claim as my mventwn is—
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1. The. combmatlon mth main and supple-w

2. A pneumatw aetlon compnsmn' a pneu-

sition to the former.

j,mental pneumatics, of means for maintain- =~
-ing the atmospheric pressure. normallyinthe
?;ma,m pneumatic, means for: ex:haustlng the
air from such pneumatm as desired, and
‘meéans for maintaining a vacuum eonstantly o
t'inthe supplemental pneumatm, substa,ntlally._ o

as set forth. |

1o

3. In a. pneumaﬁ&actmn, the combmatlon o

‘with: a pneumatic, of valve mechanism for -
“controlling the admission and exhaust of air
i therefrom and- a supplemental pneumatic
tending- normally to restore the first-men-
[ tioned pneumatle to its. original condmon,._ a
- the supplemental pneumatic bemg relatively
-smaller than the first-mentioned pneumatie,
r_whereby the Ia,tter ean operate 1n opp031t10n o
-to it. - |
4. Ina pneumatw actlon the eombma.tlon. L
-of g pneumatic ha,vmfrapassawe leading there- -~ -
from, the said passage being prowded with
‘air and exhaust ports, valve. mecha,msm eon- -
| trolling said ports so as tonormally admit air =
~under atmosphemc pressure to the interior of
mitted to one of the tracker-board ports and | saad pneumatm, and & supplementa.l pneu- S
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matw rela,mve]y weakel thau the ﬁrst-men-f-
tioned one; the said supplementa,l pneumatic
: Jhavmﬂ' a passage nor mally and contmuously._'

| .;:._..:esta,bhshmﬂ* communication between 1ts 111-'

terlor and the said exhaust—ehamber

- 5. In a pneumatic-action, the combination
o -'mth a pneumatic, of means for maintaining
~ acondition of equilibrium therein, means for |
- varying said condltmn soas to cause the pneu- |
‘matic to act, a supplemental pneumatic rela-
tively Weakel than the main pneumatie, and
" means for maintaining in the supplemental
pneumatic a pneumatle condition tending to
-cause it to actuate the main pneumatie, .
6. In a pneumatic-action, the combination |

_'of amain and a supplemental pneumatic, the

o latter beingrelatively smaller than the former-_;

P and havmfr its collapsible material attached

- the exhaust-chamber, a tracker—board port
- terminating at smddla,phmﬂ‘m and a bleeder- | =~
- port entabhshmn-communwatlou between thef; e
\Vltllesses SR S
CA. MILLER BELFIELD }{. o
IIARVEY L HA_NSON L

i v '-exhaust—chambel and the traeker bomd pas- | 1
:”f f35 L ‘ .

. to the. movable member of the main pneu-
matic, an exhaust-chamber, passages leading
. from S&ld pneumatics, the passage from the
-~ main pneumatic having a port terminating |
- -at'said exhaust- chamber and gnother port _'
- communicating with the outside atmosphere
O as
. tal pneumatic termmaunw at said exhaust-
- chamber, a valve-spindle carrying valves re-
e -_';'snectwely controlling the ports of said pri--
~ mary-pneumatic passage, a diaphragm at- |
30

and the passage leading from the supplemen-

tached to said valve- -spindle and arranged in |

Sﬂ”@

| opening into said vacuum-chamber,
| mechanism for controlling said ports, means
-for maintaining said va,lve mechanism insueh
‘condition . as to normally close the vacuum-

J .. -

7 The cdmbumtmn Wlt]l mam and supple- B

port and open the air-port, means for shift-

‘ing said valve mechanism so as to open the
vacuum-port and close the air-port, and a
passage extending from the supplemental-
preumatie to the vacuum-chamber, said pas-
sage being constantly open, substantla,llv as

'set forth. o

_'?menta,l pneumatles and Wlth a vacuum- cham-*-: SR
ber, of a passage extending from the main
f:pneumatle and having an air-port and a port

valve

40

,  5°
- 8. A pneumatle a,ctlon comprismﬂ' a strue-
| ture consisting of a pair of side walls, flexible -

‘material extendmﬂ' between said walls, a

member arranged between the walls and at- o

tached to the flexible material so as to divide

155 L ? 
the space between the walls into two cham- =~

bers, the said member and the side. Walls?_".
being relatwely movable, means whereby the

- atmospheme air normally communicates with
‘the interior of one of such chambers, mech-

66

anism by which the air can be withdrawn

name thlS 7th da,y of August, A. D. 1900. B
S LHARLES L DAYIS

from such chamber as desired, and means for
f'consta,ntly maintaining a vacuous condition
in the other one of seud clmmbew substan- ,
._tlally as set forth.

In witness whereof T hereunto subscrlbe m}r _
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