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To all whom it may concern :

Be it kuown that we, Hexry (CHARLES
Corpatan and  CeHrisroruicr  Frepericx
Wene, subjects of the King of Greut Brit-
aln, residing, respectively, at 15 Albacore
Urescent and 107 Gilmore voad, both in
Lewisham, in the county of Kent, England,
have invenied certain uew and useful Tn-
provements in or Relating to Apparatus for
Mechanieally Operating Musical Instru-
ments, of which the following is a specifica-
tion.

This nvention relates to apparatus for
mechanically operating or playing musical
instruments, such as planos and similar
keyved instruruents.

Mechanical players for pianos and the
like as ordinarily constructed are usually
operated by a comparatively slight vacuum,
corresponding to a pressure which is only
a few ounces per square inch less than the
pressure of the atmosphere. This necessi-
tates the use of comparatively large pneu-
matics or other actuating devices for the
note sounding mechanism, the size of such
devices usually being sufficient to preclude
their installation in a plano case of ordi-
nary size. '

The object of the present invention is to
provide an improved mechanical playing
mechaniswy in which an air tension of high
actuating power may be used for operating
the note sounding devices, so that the ac-
tuators of the several elements of .the piano
action will each vecupy a very small space,
wheveby the mechanism as a whole may be
installed in a piano case of ordinary size.
Our improved mechanisin also has the ad-
vantage thwut while the actuators of the
several elements of the action are operated
dirvectiy from a source of high air tension,
provision is made for insuring a delicate
and flexible cantrol of the expression; and
moreover, the ordinary thin perforated

music sheets can be used satisfactorily in’

view of the fact that a very much lower air
{ension -is used at the tracker than is em-
ployed for operating the sounding devices.
The tension at the tracker corresponds in
«nver to {hat nsually employed in the ordi-
mavy claving mechanism, but the tension
for cperating the sounding devices is of a

very much higher degree, at all times differ-
ing from atmospheric pressure to the extent
of several pounds to the square inch. The
designation “high tension,” as employed
in connection with the present invention,
will therefore be understood to mean a ten-
sion differing from atmospheric pressure by
pounds as contradistinguished from the
“low tension” air at the tracker, and also
generally employed to actuate the power
pneumatics of the ordinary type of me-
chanical players, which “low tension” air
differs from atmospheric air pressure by a
few ounces only.

A further and important object of the
invention is to provige a pneumatic action
of the type referred to, which is so com-
pact in the structural organization of its
parts -that it may very conveniently be
placed in the heretofore unoccupied space
in the upper part of the casing of an ordi-
nary upright piano, where suitable opera-
tive connections between the power pneu-
matics and certain units of th- Lhammer ac-
tion of the piano may be readily and quickly
made and where these connections as well
as the entire pneumatic action are always
accessible for adjustment and repair.

For the purpose of accomplishing the ob-
jects aimed at, a pneumatic action having
a valve of improved construction and op-
eration is provided, which action is adapted
for operation with air tensions of different
values; the power pneumatics of the ac-
tion being operable by or under the direct
influence of high-tension air or high vacu-
um, and the valves which control said high-
tension air being operated by means ac-
tuated by or under the direct influence of
low-tension air, and which valve actuating
means is controlled in its operation through
the medium of an ordinary tracker bar and
the usual thin perforated music sheet. By
this construction, we are enabled to employ
high tension air for controlling or influenc-
ing the operation of the power pneumatics,
which high tension air however has no,ef-
fect whatever upon the thin perforated
music sheet passing over the tracker.

In order that the said invention may be
clearly understood and readily carried into
effect we will proceed to describe the same
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with reference to the accompanying draw- | othe. is cansed to move by the action of the

ings, in which:—

Iigure 1 illustrates in transverse section
a construction of pneumatic action adapted
to operate accnrdmg to this invention from
a suction tracker bar; the power pneumatic
being of the cylinder and piston suction
type, Figure 2 is a plap view showing a
similar (nranO‘eant in which the power
pneumatic is of the bellows type, Fig. 3 is
a transverse scction of an arrangement of
the puenmatic action adapted for working
with n snetion tracker bar and pressnre op-
erated power pneumatic of the eylinder and
piston. type, Fig. 4 is a transverse soction
showing the invention with suction cperated
cylinder and piston power pneamatic and
compressed air tracker bar, ¥ig. 5 illastrates
an arrangement in which both the cylindér
and plston power pneumatic and the tracker
bar operate by means of compressed air, Ifig.
6 is’a section illustrating a construction of
preumatic regulator whereby a weaker
exhaust or suction may be employed, IFig. 7
illustrates a construction of pneumatic regu-

lator adapted for use with the apparatus’

when operated by compressed air, Fig. 8 is
a view illustrating an alternative construc-
tion of pneumatic regulator, Figs. 9 and 10
are respectively a face view partly in section
and a transverse section oip a constraction
of pump adapted to produce both suction cor
vacuurm and pressure. Fig, 11 is a perspec-
tive view of a section of one form of our
improved pneumatic action, the parts being

separated and partly broken away to more |

clearly illustrate the construction and the
various chambers and ports or passages.
I<12. 12 is a diagrammatic view of a com-

slete action, the oper‘xtne parts being shown
n section.

According to the form of invention illus-
trated in Figs. 1 and 11 the pneumatic action
Cmnprises twoe chambers @ and & conven-
iently arranged the one above the other,
the upper or high tension thmbel contain-
ing a valve in the form of a ball ¢ " which op-
erdtes between two seatings ¢® «° and the
or low tension chamber containing a
valve actuator which in the instance shown
is in the form of a plunger &” which is freely
and uoduy movable in the chamber b. The
valve ¢” and plunger 6’ are in operative con-
nection.by means of a loose wire .or similar
device ¢ which is adapted to present a Jong
or com p“uu tively long distance of separation
betweer: the valve and its actuator, and,
owing fo its small cross sectional area and
the mr.sequenf smaﬂ diameter of the pas-

sage in which the said conuection works, at
the same time insures the air tight working
thereof. The ball and plunger are therefore
independent of the wire or other connection
which serves to convey the movement of the

one to the other as and when the one or the * the joints betwsen the

understood -that all the chambers »

air or exhaust. The wire or other connec-
tion ¢ is free to move without affording any
leakage of air between the chambers ¢ and b
or from the cne chamber to the other. For
convenience in manufacture, the aforesaid
chambers ¢ and & are formed in a block
which may be of metal such as brass. Or
as more clearly shown in Fig. 11 the low
pressure chamber b may be formed in a
central block 4 and the high pressure cham-
ber @ in a h('e phte d atlached to the said
central block o, the chamber b being cove ered
by anuthor face plate 4% The n]atc ' is
forined with o lateral passsge 4* which leads
from the chamber « to the passage a® formed
through the block b, as shown in dotted
lines Fig. 1; the said passage 4° leading
to the cylinder ¢ wherein w orks the- plston

said cylinder and piston constituting the
powu' pneumatic. In the arrangement
shown in Fig. 1 the piston ¢ is conne-"ted
with the piano action f by means of the wire
or flexible conmection . It will bo under-

stood however, that the pisten may be con-

nected with any convenient unit or part of
the action so as to effect the operation there-
of. The upper side of the chamber a is
formed with an aperture ¢° whereby the
chamber is pldced In communication with
the atmosphere the valve at times ssaling
this aperture aﬂamst the ingress of air. The
ball or valve ¢’ is also adap*ed to seal a pas-
sage ¢ formed in the central block d the said
passage havmg a lateral porvop which leads
into a chamber ¢ arranged 1 rngxtudumiw n
relation to the bleckl The longitudinal
c]mnﬂwr 1s in communication by a pipe or
tube ¢* with the suction or pressure creating
pumps. The lower pressure chumbesr & cota-
municates with the suction chamber 4% by
way of a passage ¢* in ihe block. Tt wili be
eoin-
municate with the longitudinal chamber ¢°
while all the valve chambers a sir mldriv
communicate with the longitudinal cham-
ber y'. The chamber ¢® is in communica-
tion wn h the lower pressure or weaker ex-
haust by way of a pipe or tube ¢° The
lower side of the central block d is covered
by the plate ¢* which is former‘ with ab ap-
erture beneath the ball or plunger and the
said aperture is extended laterally as indi-

ated at @° so as to communicate with a pipe
4* or other suitable connection with the
tracker bar or board shown in Fig. 12, The
blocks are formed so 2s to contain thc requi-
site number of valves and valve actuators
for use in the working of the playing mecha-
nism, and the edid block may be constructed
as svngle piece or be COH‘D’)\eu of sections,
each sectlon carrying a plural tv of valves
ani valve actuators, one of which sections
is 1lustrated in Fig. 11.. Ta order to render
blogk d and the
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upper and lower plates 7" & air tight, there | vsing compressed  aiv

may be interposed between the adjacent sur-
faces a laver of paper or other similar or

Do Fien 4,

suitable material ¢° containing the necessary

openings.
Tt will be wnderstord that the above de-
seribed construction comprisez two chiam-
bers o7 and ¢° each extending the length of
the Dlock or block sections o) containing the
valves and with which all the
chambers therein communicate.  Assuming
the apparatus to be working under vacuum
or exhaust, the chambers are partially ex-
hausted of air by the pumps or other vacu-
um creating apparatus.  The degree of
vacuum in the one chamber is however ordi-
narily below that in the other chamber, ol-
tained by the use of a suitable pneumatic
governor or other means, as ore cleavly
illastrated in Fig. 12, The high pressure
air in the chamber ¢' iIs commumicated (o
the ball or valve chamber « and when the
valve 15 in position to close the atmospleric
air admission aperture «f the alr is ex-

o

hausted from the power pueuniatic by way

of the aforesaid passage «f and connceting
passage .

Upon the music sheet opening the aper-
ture in the tracker board atmospheric pres-
sure passes to the chamber & and effects the
lifting of the valve actuator or plunger 4’
therein. This latter works freely in the
chamber & as a piston. When the said
plunger is lifted it in turn by means of the
wire ¢ lifts the ball ¢’ in the valve cham-
ber ¢ and thereby closes the air admission
aperture «° Thus the upper or high vacu-
um charber is placed in communication
with the power pneumatics and a note is
sounded.  Upon the music sheet closing the
aperture in the-tracker board, the air which
is imprizoned in the tube d* and passage °
which leads to the chamber & leaks past the
plunger 4" which is arranged to work there-
i with a sultalile cleavance in the said
chamber 4, henee a specially provided bleed
opening, such as usually employed, is not
neeessary; thus the pressure npon either

side of the valve actuator or plunger 47 is |

egualized and the atmospheric pressure on
the ball ¢ in the chamber o asserts itself.
with the result that the ball opens the air
admission aperture @® and admits atmos-

pheric air to the passages «t, ¢* leading 1o ;

the power pneumatie.

A result of the present invention is the
economy in the amount of air used in op-
erating the plunger owing to the smgll di-
mensions of same and the passages con-
necting therewith.

The above pneumatic action with its im-
proved valve mechanism has been described
as operating by suction or exhaust. It is
obvious that by inclosing the music rolls
and tracker lar in an air-tight casing and

valve |

weld similarly eperated
; and al=o Thal iy
mechanism the valve can e
compressed atr poewnatios while
taining the weale and streng dop
erthier vacuim or ecompres
chambers, as Hlustrated I Fig 0
suetion tracker can be wsed 1o aperave
bressed wir pnetatios and viee versa as
will presently appear.

The degree of suction or emupres~ed aiv
i the lower chantdber may be, by mwans of
a suitable pneunatie governor or pressure

i){_’

doarr o e fwo
e
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CGUL-

regulating valve. as shown in g~ 6.7 and
5, arranged to be weaker than that in the
cther chamber in a fixed properiion o it
may be constant while the cilier i vaciablo
for the purpose of voft o o :

. 3 »

The Tatier s preferabice o

niuste sheet havi SHER TR R

on the t ar which vesiilts |

working and also » voifonn quantl
H

roker i urform

Cofalr

is Usad ad each opuration of It
will be understood, however, Lioth
cazes the air tension for oper et

ators of the plane astion i Lrooape
proached in actnating power by the tension
at the tracker-bar,

By reason of the hmited amonut of spave
required for the entive pnevmaiic et it
may be very readily installed in the cusing
of already existing upright pianes without
enlarging or cutting them, or in any way al-
tering the construction of the piuno action
itseif.

As will be seen by referring to the draw-
ing. the power pneumatics, which in the pre-
ferred form of the invention, comprise the
vertically digpesed cylinders and pistone.
are all arrariged in a single horizontal vow
or series tramsversely of the piano case,
and this affords a constriction so wnali and
compact that the whole atfachuent may be
very readily incorporated in the ber
uncecupied space in the npper part of an
ordinary upright piano cave anyalere above
the rear endis of the plano-kes
ward of the hnmmer action, ad the opera-
tive conneciions may then be conver
made Letween the pistons and an oporative
part or unit of the hamroer action. 3y this
construction the whole playing mectiayiam

i .
o

Fog-

= ixlﬂl

iently

ST
I

may be arranged in the upper part - f the
planoe-case justoan rear of the wousl venoy

able front or panel board where ali Ui
parts are readily accessible for the purposes
of installation, adjustment and repair,
Owing to the difference i the npessure i
the two tension chambers a sufficient varias
tion 15 provided between the arey »f the
valve actuator or plunger in the lower cha-
ber and the seatings for the ball in the up-
per valve chamber to insure its ready action
50° soon as the aperturs in the music sheet
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opens the aperture in ihe {racker board. ; other suitalle material. Compressed air is
Referring to Fig 5 will 3- - admitted lo the =sid box or vase by way of

be rmu‘hlv n-
1 of | the pipe & The teacker bar indicated at /
ve an | cepnunicates with the chimnber & of the valve
of power by way of the pipe /% so that upon a hole in
poeuatic o*. The moving part of the bel- | the tracker bar £ being opened pressure en-
lows i+ suitably conaected by means of the 10 i,he wnder side of e plun-
connection 7 owith the prang ac : :’11;11 (‘th@!’&ﬁh“ Uu‘
operation js <~iz"ni§:).1 io that he
i i o K 4

derstoed s it with the ob
Hlustrating hu ;11)()\'0 deseribed va
g connection with a bellows ty
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Upon
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aperture in
cidance
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{he com-

tube &
or bar 4
g oand g
fower side of
86 t.w; 1})‘)1‘ a hole in th(‘

which is .m;nmi £ turn the
about its pivet ¢ and the
35 flexible connection 77
latter the elher part
To this ¢ axy fz'*gf» 3
the h:!l?

1 Hr.ii O e

¥
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St triad

11 fut ein.
40 Lm ' alve 4™ 1s apen io the atm 105
thu v of the passage @' and the cha nz er b is open
ber : Pt the simosphere by
way o o the CLT Qompress: 3
i Cton ¢ v admitied pripe o
- air passing by way chamber 110

pussage w to the
chimtaner In order io en
pressire on - axhanst to be emp
atter gravi- |
ber 7 there .

|54

fmn:. the 3
ami ' :

slll"
dra reservolrs and mvt' xf,c VRI\Lb as
mer ;fm‘o a pnwmmiiw 20 emm
.!ow ag shown
ley n conne

H
H

and shut

tabe n* to
‘85 the pt » return ui Cpump . The i
the phmn connects with the inside o -"16 eylinder 2
When operating the pistons by =uction or  preferably by an avnular o . 7% which
exhaust with the tvacker bar under o D gnrrounds and conneets with the eylindaer by
the arrangement may be 2y shown i Fug. 3 0 means of the perforations »*. 'Th e eylinder

60 \‘.'him'a'represems«; an air-tight i contains a, loose piston or plug »° con- 125
for containing the music reo stesicted of some light ich, for

sary m-;ai wnism. The mn m“‘mrce, as carbun. (mi his v i

cated at ¢ and the music hem at : tained by a spring «°* in u‘i; fact
a door to the ease or box ¢ which is v“wdw‘ad . versely arranged pin 27 or a suitabie cap.

85 air-tight by means of seatings of vubler or * The inner end of the plug nny be just short 18¢
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and clear of the ring. of apertures or perfo-
rations n*. ‘When, for instance, notes are in

'.operatlon, air 1s drawn from the cyhnder %

through the apertures »* and tube »* there-
by inducing a partial vacuum in the eylin-
der, this degree of vacuum dependmg upon
the adjustment of the spring n’, whereby the
is caused to move in
slightly and more or less cover the apertures
n*; the flow between the pneumatic action

- and the reservoir being thereby shut off.
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The piston #® is adapted to move inward or
outward according to the degree of exhaust
in the cylinder n, and to maintain a steady
degree of exhaust in the plunger chambers
of the action.

Referring to Fig. 7, which represents a
construction of pressure reducing valve or
regulator for use with the above described
method of working, o is a nozzle for connec-
tion by means of a tube or pipe with the
main reservoir while ¢’ is a nozzle for con-
nection by means of a pipe or tube with the
air tight roll box. The operation of this
valve is such that the pressure from the
main supply reservoir moves the piston o0°
‘in the barrel or cylinder o* against the re-
sistance of the spring 0? uncovering the port
or ports o* so as to admit the said pressure
to the annular chamber o* whence the pres-
sure passes by way of the passage o® to the
part of the cylinder in which the spring o*
1s situated. Upon the pressure in this latter
part of the-cylinder o* increasing. its action
1s to balance the pressure on the other side
of the piston whereupon the spring causes
the same to move toward the end of the
cylinder which is furnished with the nozzle
o and so cover the port or ports o® com-
pletely or to a certain extent and so shut off
the supply of compressed air to the passage
0°. In the event of a hole in the tracker bar
heing opened the pressure passes from the
cylinder o* by way of the nozzle ¢’ and so
Yeduces the pressure on the piston o with the
effect that the latter is operated by the full
pressure and again opens the port or ports ¢°.

The modified construction of reducing
vaive shown in Kig. 8 is adapted to effect
the same purpose as that just described with
reference to Ifig. 7 but the valve consists of
a ball p operativelv connected with the dia-
phragm /)’ The ball p is vontro]led by the
~pring »* and is kept on its seating p* partly
by the said spring and partly by the pres-
sire from the main reservoir “which is ad-
mitted at p*. The =a1d pressure passes by
way of the passage p° to the chamber p® be-
neath the diapliragm p” and upon the same
acewinnlating in the said chamber it raises
the diaphragm and lifts the ball p off its

seating, with the effect that the pressure is
admiited to the upper mde of the diaphragm

whercupon the spring p* again presses the.

hall p on its seat, Weaker pressure is thus

|
|

o

maintained in the chamber above the diw-
phragm according to the adjustuient of the
spring, this chamber being in conununica-
tion with the air-tight roll box by a counec-
tion from the nozzle p.

In Figs. 9 and 10 an arrangement of
pumps for operating the player is shown

adapted for being actuated by pedals 4 {one
for each cylinder 7). The arrungement of
the pump 1is suich that when the pedals arc
depressed the pistons »” move upward and
the air 1s compressed above the pistons
while vacuum is formed below {he said pis-
tons.  Each piston rod works in an air-tight
gland or similar device in the end of the
cvlinder the latter being closed to the at-
mosphere when the pistons rise. It will be
seen that in operation as the pistons move
the air will be compressed on the one side
and rarefied on the other. Should the de-

than that of the compression, this may be
accomplished by varying the power applied
to the pump by means of the pedals. Two

reservolrs are used in this arrangement, the-

one 7* being for compressed sir and the
other 7* for suction or vacuuu.

It is to be particularly noted that the
term tension, as employed herein and In the
clairas relates broadly to pneumatic power,
whether the same be produced by exhausting
the air, as practised in the so-called suction
or vacuum action, or by the application of
compressed air, and correspondingly the ex-
pressions hioh tension and low tension are
to be understeod asz applyving to different
de{_rrees of pureumatie power. whether the
same be developed by exhsusting the air
below atmospherie pressure, or compressing
the air above atmo:,phnric pressure.

In the several constructions herein shown
and deseribed wherein different degrees of

acun or compressed air are emp n_yed in
the high and low tension chambers respec-
tively, to contral the eperation of the power
pneumatics, it will be understood that in
each case the tensions are of the same char-
acter although differing in degree: that is to
say, in the constructions described as aper-
ating under the vacoum or exhaust system,
the high and low tensions employed are both
below atmosphere; while in the svstems
operating under compressed air, the ten-
sions employed are both shove atnosphers,
although they differ in degree. Thus the
expression “ Tensions of Iike character. hur
of different degree™ is to Ly und-ratacd o
signifying two air tensions differing fron:
one anether in degree, but of ke ehaenetes.

in that both are eiiher xhove or Lelovw at
mospheric pressure, os the cose may heo 1o
18 o be noted, however, thur wo do oo

elaim in this application 1 nlaving mehin

nism operated by differential v tensony of

opposite charagter. &¢ the syateins i winel
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air tensions of opposite character are em-
ployed is to form the subject matter of a
separate application.

What we claim ig:—

Lodn a pneumatic action, the combina- |

tion with a power pneumatic and tracker,
of a high-tension chamber having no com-
munication with the tracker, a valve con-
trolled-port aflording communieation De-
tween said chamber and the power phett-
matic, a low-tension chamber in communi-
cation with the tracker, and means in said
fow-tension chamber for actuating the said
valve to control the communication between
the high-tension chamber and the power
pneamatic to effect the operation of the
latter, the tensiens in said chambers being
of like character but differing in degree.

2. In a pneumatic action, the combina-
tion with a power pneumatic and a tracker,
of an air chamber containing air always
under high tension and constituting the sole
actuating power for the pneumatic, means
affording ~ communication between  said
chamber and the power pneumatie, a low-
tension air chamber in communication with
said tracker, and means actuated by the
low-tension air and the air passing through
the tracker for controlling the communica-
tion between the high-tension air chamber
and the power-pneumatic for effecting the
operation of the latter the air in said high
and low tension chambers being alike in
character but differing in degree.

3. Tn a pneumatic action, the combina-
tion with a power pneumatic, of means for
controlling the same in its operation, com-
prising a low-tension chamber and a high-
tension chamber, the latter chamber fur-
nishing the sole actuating power for the
pneumatic, the tensions in said chambers
being alike in character but differing in
degree, a valve-actuator in the low-tension
chamber, a valve in the high-tension cham-
ber for controlling the operation of said
power pneumatic, and means operable by
said actuator for controlling the operation
of said valve.

4. In a pneumatic action, the combina-

-tion with a power pneumatic and a tracker

over which a perforated music-sheet is
adapted to travel, of an air supply at all
times under high-tension for furnishing the
sole actuating power for the pneumatic, and
means controlled by a perforated music-
sheet for placing “the power prieumatic
under the influence of high-tension air from
said supply to effect each and every actu-
ation of the pneumatic, said means embody-
ing a low-tension air supply and an actu-
ator continuously under the influence of the
low-tension air, and periodically under the
influence of atmospheric air passing through
the tracker.

5. In a pneumatic action, thé combina-

1,085,534

tion of a power pneumatic, and means for
controlling its operation, comprising a low-
tension vacuum chamber and a high-tension
vacuum chamber, a bodily movable plunger
in the low-tension chamber, a valve in {he
high-tension chamber for controlling  the
operation of said power pneumatic, and
means operable by said plunger for actuat-
ing said valve.

6. In a pneumatic action, the combina-
tion of a power pneumatic, and means for
controlling its  operation, comprising o
tracker over which a perforated music sheet
is adapted to {ravel. a Jow-tension chamber
in communication wiih the tracker, a high-
tension chamber adapted to have comniuni-
cation with said power pneumatic, a plun-

| ger bodily movable in the low-fension clham-

ber, & ball valve in the high-tension cham-
ber, and means operated by said plunger
for operating said valve to estahlish com-
munication between the high-tension ¢ham-
ber and the power pneumatic.

7. In a pneumatic action, the combina-
tion of 'a power pnenmatic, and means for
effecting' its operation. comprising two air
chambers. one located above the other,
means for maintaining said chambers under
different degrees of exhanust, » hodily mov-
able plunger in one chamber, 1 communicat-
Ing passage between the other chamber and
the power pneumatic, a valve located in the
said other chamber for controliing said pas-
sage, and means operable by but having no
divect connection with said plinger for
actuating said valve to admit the hicher de-
gree of exhaust (o the power pnenmatie,

8. In a pneumatic action, the combination
with a cylinder and piston power pneumatic
and a tracker for controlling its operation,
of two air chambers, means for maintaining
said chambers under different degrees of
exhaust, a valve actuator in the chamber
whose tension differs the least from atmos-
phere, a communicating passage between the
other chamber and the eylinder of the power
pneumatic, a valve in said other chamber
for controlling said passage, and means op-
erable by said actuator for operating sad
valve to admit the higher degree of exhaust
to the cylinder of the power pneumatic.

9. A pneumatie action for musical instru-
ments, comprising a plurality of" power
pneumatics each consisting of a vertically
arranged cvlinder and a piston freely mov-
able therein, and pneumatic means for ef-

fecting the operation of said power pneu-

maties, said means embodying two horizon-
tally arranged snperposed rows of air cham-

bers, said chambers being located in vertical

alinement with said cylinders, means for
maintaining said chambers under différent
degrees of exhaust, a freely movable valve
actuator in each of the air chambers of one
row, a separate passage leading from each of
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the air chumbers of the other row to the
~everal eylinders of the power pneumatics, a

separate valve for controlling eath such pas-
suge, and means operated by each actuator
for actusting its associated valve, for the

purpose de seribed.

. by oa pneumatic action, the combina-
tion with a power pneumatic, a tracker and’
a prp. and neans controlled from the
traels controlling the operation of the

power pretiatio, comprising two air cham-

bers, a valve ac tuator in one chamber, a
(Ll wrated by s‘nd actuator for controt-
ling ?n, mssnge of air from the other cham-

Ler to Hw power pneumatic, separate con-
duits lea (hnu from the pump to the two air
chawbers respectively, and a pressure reduc-
ing valve in ene of said eonduits.

11. Tn & pnenmatic action, a power pheu-
matie, 1 tracker, a supply of air under ten-
ston for operating said pneumatic, a valve-
contralicd port affording communication be-
tween said air tension supplv and pneumatic,
a second supply of air under lower tension
coneting with the tracker and music sheet,
and nrenns actuated by the low tension air
for apening the said valve-controlled port to
phm the ymenmatic under the influence of
the high tension aiv \uupl.. the said air ten-
sions being of like character but differing in
degree,
12, 1w a presmatic action, a pneumatic, a
tracker. 1 =applv of air at all times under
Ligh teusion for operating sald pnewmatie,
said seppiv having no communication with
the teseker. and a second supply of air
nm‘sz‘z’ lower tensten  co-acting  with  the
tracker and the music sheet, means for af-
fording communication between said first
named supply and the power pneumatic,
and nwans governed by the low tension air
for r(lhfl(,uuwi" the communication between
said first n,mzed supply and the power pneu-
matic. »atd air tension is heing of like char-
acter bai ditfering in degree.

13 Inon nnnunmtm action, a tracker, a
rctuating m;mmhc a supply of
{ Gines under high tension for oper-
{ prematic, said supply -having no

1 with the tracker, means af-
cimieation between said air

siv and said pneumatic, and a
v umider tension of less power
but of {he same character, and

q]pw’v 7 i
thun the first
means normally ander the influence of the
low tension air supply and controlled by the
musie sheet and tracker to conneet said first-
named suoply with said pnenmatie.

1.
15

fu a ppemnatie action, a tracker, a
hﬁn:me, aefunting ppeuinalie, a ~upply ot
air at ail o5 under high tension for di-
rcf:ﬂ yoact f:*d.“‘ the said actualing pneu-
matic, said supply having no commumc'ahon
with the tracker, rieans affording communi-

cation between sa. 1 air tension supply and

i1

t 'uckor.

7

said pneumatic, and a second supply of alr
tension of the same character, but of less
power than the first, co-acting. with the
tracker and music sheet, and means nor-
mally under the influence of the second ten-
sion supply and codperatively associated
with said communication-affording means to

-connect said first-named supply with said

pneumatic as the music sheet perforations
register with those of the tracker.’

15. The method of operating a power
pneumatic of a pneumatic pilano having a
tracker, 'which consists in placing said pneu-
matic in communication with a source of air
at all times under High tension, controlling
said communication by means of a source of
air tension, of lower power but of the
same character and controlling said source
of lower power by the music sheet in pass-
ing over the tracker.

16. The method of operating a power
pneumatic of a pneumatic piano having a

tracker, which consists in placing said pneu-
matic n direct’communication with a source
of air at all times under high tension, con-
trolling said communication by means of a
seurce of air tension of lower power but of
the same character and centrolling said air
tension of lower power by the passage of
the music sheet perforations over the

The method of operating a power
pnem*mtw of a pneumatic piano having a
tracker. which consists in generating oper-
ating alr tensions of the same ch aracter hut
of different values. one tension being hich at
all times and the other tension practically
uniformiy low. placing the source of high
actuating power in eommunication with the
preumatic, c¢ontrolling said commmunication
by means of the source of less power, and
controlling said last-named source from the
the tracker.

18. In a pneumatic nct}on, the combina-
tion with a power pneunmatic, a tracker and
a pump, and means controlled from the
tracker for controlling the operation of the
power pneumatic, comprising two air cham-
bers, one of said chambers containing air at
all times under high tension and the other
containing air under substantially uniform
low tension, a valve-actuator freelv. movable
in the low tension chamber, a valve influ-
enced in its operation by the movements of
the actuator for controlling the passage of

air from, the high-tension clmmber to the

power pneumatic, separate passages leading
from the pump to the two air chambers re-
spectively, and means for reducing the ten-
sion of the air passing through the passage
that leads to the valve-actustor chamber.
19. A pneumatic playing mechanism com-
prising superposed blocks each bleck hav-
mg suitable ducts and a row of chambers
formed therein, the chambers of one row
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betng Jucated abeve and in alinement with
those of the ofher rOoW, a valve in ench
chanber of the upper row, a valve setunior
e ench chamber of the oiber row, a phi-
(v el ceylinders connected to aud Stip-
ported Trom one of the said blacke,
igh 15t smovable in ench

Lo

v Iy -

drg mechan
oty bloc
4 row of ehninbers
of one row

ment with

sepein, ihe

Lo ted above aud in aline
those of the other pow, o valve in
15 chamber of the upper row. 4 vulve aci:
neach chamber of the other row. a plurality
of cviinders connected io and ‘
from one i, ] :
movable i eaedy eyiinda
20 s associnted of
Hnear ovder,

2L A prnemmnati
struments, conpri
puennidios each of a evlinde

25 and o piston freely svovable therein, and
fueans Tor effecting the operation of said
power pneumatios, embodyving two horizon-
tally arranged rows of air chanibers, the
chambers of one row heing located aliove

30 avd in alinement with {he chambers of ihe
other row. means for maintaining sl
chambers wnder different d of air
tension. a bodily movalie valve setnator in
cach of the fower vow of chambers, a <epa-

85 rale passage leading from each of the cham-
bers of the other row to the cylinder of its
associated power pneamati
chamber of the upper row of chambers, and
meuans operated by-each acfuator for actu-

40 ating its associated valve, for the purpose
specified. '

22 An upright pianos lsving a pnean-
matic hammer-action operating mechanism
wholly inclbsed in the upper part of the

45 piano case, said mechanism comprising a
row of vertically disposed cvlinders and
pistons freely movable therein, a pull eon-
nection hotween each piston and its asso-
ciated wippen, and valve mechaniem for

50 controlling the operation of the pistons,
said valve mechanism embodying duet and
valve-chamber blocks, with which blocks
the said cylinders are directly connected
and by which they are supported, and said

35 blocks and cvlinders being located trans-
versely of the piane case, forward of the
action and between the hammer heads and
wippens.

23. An upright piano having a pnen-

60 matic action operating mechanismi wholly
inclosed in the upper part of the pian

s et
iy

stupported

n fre

yitsteal in-
plurality of powar

&)
case, said mechanism ecomprising a row of
vertically disposed cylinders and pistons
freely movable therein, said cylinders ar-

65 ranged transversely of the piano tase, for-

cach |

<a valve o each |

Ptension, se

Pt
IR G EN
; in't‘n [T

Cabove nndd in ol

above the wip-
‘ etween each piston
wippaet, and valve meocha-
! wroliing the operation of the
stong, said valve mechanisin embodying
net ancd valve ehamber blocks, with which
j ! indd are directly con-
are also loeated
forward

{€f
e

aonnen-
sanian: wholly
the piano cas-
of the piano

aberntingge
oot g

T oy PR 3
HES R LIS F SR SR I T

Copg

i
arward

of vertiaiiy evlinders and
: Freoly novahle . Valve mecha-
niroiling the soeration of said
i~ ' of air cham-
+ of one row being Jocated

winent with the other row,
nid esid elnmbers being arranged trans-
wely of tie planoe case and parallel with
saied eviinderss means for mwintaining
il chambers inder different degrees of air
purate pussages feading respec-

1 1
i

o

Cftvely from the several high tension chambers

i
i
§

caredoa un

to the a valve controlling
low  tension
etipling said valve fo con”
nanication between the high
chambers and pocwmtics, and an
petween each piston
frnnnier aciion.
; Cpiano having a pnevmatic
action operating mechanism wholly incloged
in the npper purt of the plano case adjacent

N ?

M N 3
S eviinders,

bussnge, means i the

R DedenT coneed

Ctoand forward of the pinno hannners, said

;mechanism eomprising

v plorality of verti-
and pistons freely
evlinders arranged

eatly disposed eviiuds
movable st

thepern,

| transversely of the piano ease and parallel

with the piano hamaners, a pall connection
between ench piston and  its  aseociated
wippen, and valve mechanism for control-
ling the operation of the pistons, comprising
two rows of air chambers, the chambers of
one row being located above and in aline-
ment with the chambers of the other row,
and =aid chawmbers being arranged trans-

versely acrass the niano caze and constitut-

ing the suppoerting means for the cylinders
with which the latier are divectly connected,
means for maintaining the said chambers
under diffevent degrees of air tension, sepa-
vate passages leading respectively fromthe
several high-tension chambers to the said
cylinders, a valve in each passage, and means
i the low-fension chambers for actuating
said valve t¢ conirel the communication be-
tween the high tension chambers and pneu-
matics, ‘

26. In a pneumatic action. the combina-
tion with a_power pneumatic comprising a
cylinder and a piston freely movable there-
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in, a tracker, of a high tension chamber and
means controlled by a perforated myusic-
sheet passing over the tracker for placing
the power pneumatic under the influence of
high tension air from said high tension
cimber. said means embodying a low ten-
Sion chamber and a bodily movable valve-
acluator fitting loosely therein and having
a clearance around the same, a low tension
source leading directly to the low tension
chamber independent of the tracker, a
separate port or passage leading from the
tracker to the low tension chamber, a valve
in the high fension chamber, aud means in-
fluenced by the movements of the valve
actuator for operating said valve.

97. Tn » pneumatic action, the combina-
tion with a power pneumatic and a tracker,
of a high-tension chamber and means con-
trotled by & perforated music sheet passing
over the tracker for placing the power pnei-
matic under the influence of high tension
air from said high-tension chamber, said
means embodying a low tension chamber
and a bodily movable valve actuator fitting
loosely therein and having an.air clearance

aronnd the =ame, a low tenslon source lead-
ing direcily to the low tension chamber in-
dependent of the tracker, and a separate
port or pussage leading from the tracker
to the low tension chamber.

0%, o a poeumatic action, the combina-
(oo with a power pnenmatic and a tracker
over which a perforated music gheet is
adepted to traveloof a high tension chamber
Y.ving no communication with the tracker
BT - iretiad by a perforated music
sheet passtug «.or the tracker for placing
the power pnematic under the influence of
high tension air from said high-tension
chamber, said means embodying a low ten-
gion chamber and a bodily movable valve
actuator therein, a low tension source in
normal open comiunication with the said
Jow tension chamber on one side of the said
actuator, and a port or passage leading
from the iracker to the said low tension
chamber on the opposite side of said actu-
ator.

99. In a pneumatic action, the combina-
tion with a power-pneumatic and a tracker,
of valve means for controlling the opera-
tion of the said pneumatic, comprising su-
perposed blocks each having a chamber
therein, the one chamber located above and
in alinemerit with the other, a bodily mov-
able valve-actuator loosely fitted in the
jower chamber and having an air clearance
around the same, & valve in the upper cham-
ber, and a stem Interposed between the said
actuator and valve, said stem moving freely
in an aperture in one of the blocks, with
which aperture the said stem has a substan-
tially close £%.

30, Tn,a pueumatic action and in combi-

O

nation, a tracker over which a music sheet

is adapted to travel, a power -pneumatic

comprising a cylinder and a piston fréely
movable therein, and means controlled from
the tracker for controlling the operation of
said pneumatic, said means embodying two
chambers, one of which is 1n communication
with the tracker and the other adapted to
have communication with the cylinder of
the power pneumatic, a valve in one cham-
ber and a valve actuator in the other cham-
ber, and an air tension source common to
both chambers, for maintaining said cham-
bers under air tensions of like character but
diftering in degree, the air tension in the
valve actuator chamber being less than the
tension in the valve chamber. '

31. In a pueumatic actien, the combina-
tion with a power pneumatic and a tracker,
of valve means for controlling the opera-
tion of the pneumatic, comprising super-
posed blocks each having a chamber therein,
the one chamber being located above and in
alinement ‘with the other, a bodily movable
plunger loosely fitted in the lower chamber
and having an air clearance around the
same, a ball-valve in the upper chamber,
and a stem interposed between the said

lunger and valve and adapted to contact
with each but disconnected therefrom, said
stem being freely movable in an aperture in
one of the blocks, with which aperture the
caid stem has a substantially close fit.

32, In a pneumatic action, a power pueu-
matic, comprising a_cylinder and a piston
freely movable therein, and valve means for
controlling the operation of said pneumatic,
embodying superposed blocks each having a
chamber therein, one chamber located above
and in alinement with the other, means for
maintaining said chambers under different
degrees of air tension, a bodily movable
valve-actuator in the low tension chamber, a
ball valve in the high tension chamber, a

“stem interposed between the said valve actu-

ator and ball, said

stem being freely mov-
able in an aperture

formed 1n one of the
blocks, with which aperture the said stem
has a substantially close fit, and a port or
passage leading from the high tension
chamber to the cylinder of the power pneu-
matic. )

33. In a pneumatic action, a power pneu-
matic comprising a cylinder open .at one
end to the atmosphere and a piston freely
movable therein, and means for contrelling
the operation of the piston, comprising a
tracker over which a perforated music-sheet
is adapted to travel, a low tension chamber
in communication with the tracker, a high
tension chamber adapted to be piuoed in
communication with the closed end of said
cylinder, a bedily - movable valve-actuator
freely slidable in the low-tension chamber,
a ball valve in the high tension chamber,
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means operated by said valve actuator for
lifting said valve to establish communica-
tion between the high tension chamber and
cylinder, and an air-power source common
to the said high and low tension chambers,
the air from the said power source actin
under different tensions below that of the
atmosphere in the respective chambers,
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In testimony whereof we affix our signa-
tures in presence of two witnesses, .

HENRY CHARLES COLDMAN.
CHRISTOPHER FREDERICK WEBB.
Witnesses:
T. SeLsy WaroLg,
Wavrter J. SKERTEN,

Copies of this patent may be obtained for five cents:

each, by addressing the * Commissioner of Patents,

Washington, D. ¢.”




