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fo (all u'hom, it may concerºn : 
l3e it kown that we, HENRY CHARLEs 

C LDMAN and CHRISTOPHER FREDERICK 
WEBB, subjects of the King of Great Brit 

in), res, i cig, respectively, at 1 5 Albacore 
Crescent and 1{} { , lini ore road, both in 
Lewisham, in the cº) :: ty of Kent, England, 
have invenied certain lew alid useful in 
provenients in or Relating to Apparatus for 
Mechanically Operating Miusical Instru 
ments, of which the following is a specifica 
tion. 
This invention relates to apparatus for 

nechanically (perating or playing musica 
instruments, such as pianos and similar keyed instrugents. 
Mechanical players for pianos and the 

like as ordinarily constructed are usuall 
operated by a comparatively slight vacuum, 
corresponding to a pressure which is only 
a few ounces per square inch dess 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 piano case of ordi 
nary size. 
The object of the present invention is to 

provide an improved mechanical playing 
mechansun in which an air tension of high 
actuating power may be used for operating 
the note sounding de vices, so that the ac 
tuators of the se veral eleminents of the piano 
action will each occupy a very small space, 
whereby the mechanism as a whole may be 
installed in a piano case of ordinary size. 
Our in proved mechanism also has the ad 
vantage that while the actuators of the 
several elements of the action are operated 
directly from a source of high air tension, 
provision is made for insuring a delicate 
and flexible control of the expression; and 
moreover, the ordinary thin perforated 
in usic sheets can be used satisfactorily in 
view of the fact that a very much lower air 
tension is lised at the tracker than is em 
ployed for operating the sounding devices. 
The tension at the tracker corresponds in 

'i is that usually employed in the ordi 
* : y - aying mechanism, but the tension 
for ( i rating 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 
Punds 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 fension' air 
differs from atmospheric air pressure by a 
few ounces only. 
A further and important object of the 

invention is to ü??W???????? a pneumatic action 
of the type referred to, which is so com 
act in the structural organization of its 
arts 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 thhammer 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 ?? 
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 pneumatic?, 
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 
ings, in which :- 

Figure 1 illustrates in transverse section 
a construction of pneumatic action adapted 
to operate according to this invention from 
a suction tracker bar; the power pneumatic 
being of the cylinder and piston suction 
type. Figure 2 is a plan view showing a 
similar arrangement in which the power 
pneumatic is of the bellows type, Fig. 3 is 
a transverse section of an arrangenheit of 
the pellmatic action adapted for working 
with a sil'tion tracker bar and pressure ()- 
erated power pneumatic of the cylinder and 
pistol. type, Fig. 4 is a transverse section 
showing the invention with suction (perated 
cylinder and piston power pneul)}atic and 
compressed air traºker bar, Fig. 5 ikjustrates 
an arrangement in which both the cylindér 
and piston power pneumatic and the tracker 
bar operate by means of compressed air, Fig. 
6 is a section illustrating a construction of 
pneumatic regulator whereby a weaker 
exhaust or suction may be employed, Fig. 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 P??? in section 
and a transverse section of a construction 
of planap adapted to produce both Suction or 
vacuum 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. 
Fig. 12 is a diagrammatic view of a com 
plete action, the operative parts being shown 
in section. 
According to the form of invention illus 

trated in Figs. 1 and 1 the pneumatic action 
corprises two chambers a and b conven 
iently arranged the one above the other, 
the upper or high tension chamber contain 
ing a valve in the form of a ball at' which op 
eries between two seatings o' a' and the 
lower or low tension chamber containing a 
valve actuator which in the instance shown 
is in the form of a plunger b which is freely 
and bodily movable in the chamber b. The 
vaive c' and piunger b' are in operative con 
nection...by means of a loose wire or similar 
die vice e which is adapted to present a long 
or comparatively long distance of separation 
between the waive and its actuator, and, 
owing to its small cross sectional area and 
the cor:sequent small diameter of the pas 
sage in which the said connection 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 
?ne to the other as and when the one or the 
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othc, is caused to move by the action of the 
air or exhaust. The wire or other connec 
tion c is free to move without affording any 
leakage of air between the chambers a, and b 
or from the (ne chamber to the other. For 
convenience in manufacture, the aforesaid 
chambers a. and l 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 d aid the high pressure cham 
ber ( in a face plate d' attached to the said 
central block cd, the chamber b being covered 
by another face plate d'. The plate d' is 
formed with a lateral passage a' which leads 
from the chamber a to the passage it formed 
through the block b, as shown in dotted 
lines Fig. 1; the said passage a leading 
to the cylinder e wherein works the piston 
e', said cylinder and piston constituting the 
power pneumatic. In the arrangement 
shown in Fig. 1 the piston e' is connected 
with the piano action f by means of the wire 
or flexible connection f. it will be under 
stood however, that the piston 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 it is 
formed with an aperture a whereby the 
chamber is placed in communication with 
the atmosphere the valve at times sealing 
this aperture against the ingress of air. The 
ball or yalve a is also adapted to seal a pas 
Sage g formed in the central block d the said 
passage having a lateral portion which leads 
into a chamber g’ arranged longitudinally in 
relation to the block The iongitudirial 
chamber is in communication by a pipe ( ; 
tube g* with the suction or pressure crea?ia: 
pumps. The lower pressure chainhe' is coin 
in tunicates with the suction chamber 9 by 
way of a passage g* in the block. It wil be 
understood that all the chambers is coin 
municate with the longitudinal chamber gi 
while all the vaive chambers ta similary 
communicate with the longitudinal cham 
ber (f. The chamber g is in communica 
tion with the lower pressure or weaker ex 
haust by way of a pipe or tube g°. The 
lower side of the central block d is covered 
by the plate d' which is formed with an ap 
erture beneath the ball or plunger and the 
said aperture is extended laterally as indi 
cated at a so as to communicate with a pipe 
d" or other suitable connection with the 
tracker bar or board shown in Fig. i2. The 
blocks are formed so as to contain the requi 
site number of valves and vaise actuators 
for use in the working of the playing mecha 
nism, and the said block may be constructed 
as à single piece Orbe composed of sections, 
each section carrying a plurality of valves 
and valve actuators, oiae of which sections 
is illustrated in Fig. 1 . . In order to render 
the joints between the block d and the 
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uper and lower plate's ' d' air tight, there 
ay be inter) sed loet w een the adjacent sur 

faces a daver of paper 1 other similar or 
sui tale laterial (lº containing the necessa è 
openigs. 

It will loe titler'st ) { t hat the also ve de 
scribed construction coi rises tw (, cia - 
bers ty' and 1/9 each extending the length of 
the lock or block sections (l, containing the 
valves (r' and with which all the valve 
chainber's therein communicate. ASSulling 
the apparatus to be working under Vacultill 
or exhaust, the chambers are partially ex 
hausted of air by the pumps or other vulti 
um creating apparatus. 
vacuum in the one chainbei" is ho \ve ver ordi 
narily below that in tle other chamber, ol 
tained by the use of a suitable pnel natic 
governor or other neas, as ('e ('learly 
illustrated in Fig. 12. The high pressive 
air in the chamberg is communica ted to 
the all or valve chamber at aid wire the 
valve is in position to close the at Inospheric 
air admission aperture (t the air is ex 
ha uste from the pe i \ver peutatie } y \V ay 
of the aforesaid pass 
passage tº. 
Upon the music sheet opening the aper 

ture in the tracker board atmospheric pres 
sure passes to the chamber b and effects the 
lifting of the valve actuator or plunger b" 
therein. This latter works freely in the 
chamber b as a piston. When the said 
plunger is lifted it in turn by means of the 
wire a lifts the ball a? in the valve cham 
ber a and thereby closes the air admission 
aperture a“. Thus the upper or high vacu 
un chamber is placed in communication 
with the power pneumatics and a note is 
so inded. Upon the music sheet closing the 
a perture in ther tracker board, the air which 
is imprisoned in the tube d and passage d' 
which leads to the chamber (, leaks past the 
plunger ()' which is arranged to work there 
in with a suitalle clearance in the said 
chamber (, hence a specially provided illeed 
(pening, such as usually employed, is not 
necessa 'y; thus the pressire pe li eitler 
side of the valve actuator or plunger , is 
eitlized and the atmospheric press ire in 
the ball a? in the challer (1 asserts itself. 
with the result that the ball opens the air 
admission aperture a and admits atmos 
pheric air to the passages a, a leading to 
the power pneumatic. 
A result of the present invention is the 

economy in the amount of air used in op 
erating the plunger owing to the small 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 so soon as the aperture in the music sheet 

The degree of 

eit' and concerting 

lising compressed ait 1 herº : : : « 
wild be signiarly pei'; (ii is i. 
i l'ªig. 4. a di als ; i i ; : v ; t } { 
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“ presse air pne U14-ti“ wil - 1 - 79 
taining the weak a ne stº tig it 
eit 1 er va cruinn (ºr e(inpresse ' , 
challer's, as illustrated in Fig. 
saltction tracker ('ann lite tisser i t i ? i the';'; li b' : " (;) l - 
pressed air pne lituatie's tijd vice , '1's, as 75 
will resently appeal. 

"The degl'ee (of stetit 1 ( ' ' e' o 'essº i ir 
in the lower (han lier ay lie, 'y' { 
a suital le pne hiatie governº)r « ») ; ressºire 
regulating y alve. as sh) WYn in lºis. ti, illil 8o 
S, arrangel ti) be \s 'a kei t . . . . . . . . tile 
(ther chamber in a fixe : ; j’ ; ) ;’i : : : : : : : l' ît 
lay be constant waiie tie :: er is ; alle 
fol' tij (: ) i II p. se (; f - ' : 
i ile la t i el ' is or ºf ª "all nie (, ; : : : i i 
li sit º si et i v : t \ ; ny i 
(i titº ticker-iya' \vic l'esi: i 
Werking ani als a taif ' , 
is list at eat it eat it (; ; it 
vy il e undeisto, i \ve \ . 
cases the air tensit i is 
at (irs of the pia i act : : ! 
proached in actiating p: Wº y : 
at the tracker-lear. 

lBy reason of the linnited au ; iiiii ( - pa 'e 
required for the entire pnel liaii' i' is in it 
may be very readily installed in the a sing 
of all'eady existing upright piaat is witi (it 
enlarging or cutting then, or it any way al 
tering the construction of the piano action 
itself. 
As will be seen by referring to the traw 

ing. the power pneumatics, which in the re 
ferred form of the invention, cºmprise tire 
vertically disposed cylinders :: ) is 
are all arranged in a single horizinta W 
or series transversely of the pia iat i ?ase, 
and this affords a constructiºn se siva a l 
clipact that the whole attacht it it a \ is 
very readily incorporated in the (; ; ; , , 't: 
unoccupied space in the Ilper !); rt ! ; f : 1 
ordinary upright piano case any A; ere also ve 
the 'ar en 3 | .f the piae) -key : : ( ;- 
SLSLgg SSLSS SLaaa LSL0SSS0SSSLL SSSSaaa S 
tive (« I nec : Ins hay t}; en be cº1, v : jei, il y 
1llade etween lie ist Cls and a1; )ºft ve 
part or unit of the hanmir action. 3y is 
construction the whole playing inelia; - in 
may be arranged in the upper is "t 
piane case ist in rear (; the : 4:: r:: : 
ahole front ( 2 r panel beárd vix here a li t } e 
parts are readily accessible for the partises 
of installation, adjustment and repair. 
Owing to the different e ii; the ' stre it 

le t'v () tension chambers a siifiri e ! ; ria. 
On is provided between the äe: ºf the 
alve actuator or plunger in the lower' inau 
per and the seatings for the ball in the lip 
per valve chamber to insure its ready action 
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and clear of the ring of apertures or perfo 
rations n'. When, for instance, notes are in 
operation, air is drawn from the cylinder n 
through the apertures in and tube n° there 
by inducing a partial vacuum in the cylin 
der, this degree of vacuum depending upon 
the adjustment of the spring in", whereby the 
plug or piston n 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 n° 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 o 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 O' 
in the barrel or cylinder ox against the re 
sistance of the spring o' uncovering the port 
or ports o' so as to admit the said pressure 
to the annular chamber of whence the pres 
sure passes by way of the passage o” to the 
part of the cylinder in which the spring o' 
is situated. Upon the pressure in this latter 
part of the cylinder o increasing. its action 
is 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 
o°. In the event of a hole in the tracker bar 
being opened the pressure passes from the 
cylinder o’ by way of the nozzle o' and so 
reduces 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 o'. 
The modified construction of reducing 

valve shown in Fig. 8 is adapted to effect 
the same purpose as that just described with 
reference to Fig. 7 but the valve consists of 
a ball y) operatively connected with the dia 
phragm p', The ball p is controlled by the 
spring y' 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 
hitted at p. The said pressure passes by 
way of the passage p” to the chamber p' be. 
neith the diapli ragm p” and upon the same 
ace in lating in the said chamber it raises 
the liaphragni and lifts the ball p of its 
s: ting, with the effect that the pressure is 
a litted to the upper side of the diaphragm 
wereupon the spring p again presses the 
Jail p on its seat. Weaker pressure is thus 
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maintained in the chamber ai)os e ti e citi 
phragm according to the adjust liest of the 
spring, this chamber being in collinica 
tion with the air-tight roll box by a connec 
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 edals f (one 
for each cylinder r). The arrangement of 
the pump is such that when the peda is arc 
depressed the pistons - move upward and 
the air is compressed above the pistons 
while vacuum is formed below the said pis 
tons. Each piston rod worls in an air-tight 
gland or similar device in the end of the 
cylinder 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 
gree of say suction be required to be less 
than that of the compression, this may be 
accomplished by varying the power applied 
to the pump by means of the pedals. Two 
reservoirs are used in this arrangement, the 
one r heing for compressed air and the 
other º for suction er vacuum. 

It is to be particularly not ei that the 
tern tension, as employed herein and in the 
claims relates broadly to pneuriatic power, 
whether the same be produced by exhausting 
the air, as practised in the so-called suction 
or vacuin action, or by the antication of 
compressed air, and correspondingly the ex 
pressions high tension and low tension are 
to be understood as applying to different 
degrees of pneumatic power. whether the 
same be developed by exhi ist ing tine air 
below atmospheric pressure, or compressing 
the air above atmospheric pressure. 

In the several constructions herein shown 
and described wherein different degrees of 
vacuum or compressed air are employed in 
the high and low tension chambe's respec 
tively, to contral the operation of the power 
pneumatics, it will be understöod til at in 
each case the tensions are of the sale cl: I'- 
acter although differing in degree : tilat is to 
say, in the constructions escribe as oper. 
ating under the vacuum or exialist system, 
the high and low tensions employed are bit 
below atmosphere: while in tlje systens 
operating under compresse (i ai ?, † : i te ºf - 
sions employed are both above at ; ; ) is her, 
although they differ in degree. T is tie 
expression “Tensie ons of like charact - r, if 
of different degree is to it... n. 1st . . . . 
signifying two air tensions differing fºi) : 
one another in degree, bit of like clair; : ; ; , 
in that both are et her lov ( )r ej) v, at 
mospheric pressire, as the cast ality (). '', 
is to be noted, however, th: ' ' ' (li 
claim in this application a piayiig ( ( a 
nism operated by differential is it tens (); ' '. 
opposite character, as the syste; ; i n \, . , ! ! 
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air tensions of opposite character are em 
ployed is to form the subject matter of a separate application. 
V. it we clain is:-- 
i. in a pneumatic action, the combina 

ti(in with a power pneumatic and tracker, 
of a high-tension chamber having no com 
munication with the tracker, a valve con 
trolled-port affording communication be 
tween said chamber and the power pnet 
natic, a low-tension chamber in communi 
catio}} with the tracker, and means in said 
low-tersion chamber for actuating the said 
valve to control the communication between 
the high-tension chamber and the power 
pneumatic to effect the operation of the 
latter, the tensions 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, imeans 
affording communication between said 
chamber and the power pneumatic, 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. In a pneumatic action, the combina 
tion with a power pneumatic, of means for 
controlling the same in its operation, con 
prising a low-tensior, 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 
her for controlling the operation of said 
power pneumatic, and means operable by 
said actuator for controlling the operation 
of said valve. 

4. Ín 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 pneumatic 
under the influence of high-tension air from 
said 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 ? 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 

1,035,534 

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 punger 
in the low-tension chainbei, a valve in the 
high-tension chamber for controlling the 
operation of said power pneumatic, and 
means operable by said plunger for actitiat 
ing said valve. 

6. In a pneumatic action, the combina 
tion of a nover pneumatic, and means for 
controlling its operation, comprising 
tracker over which a perforated music sheet 
is adapted to tra vel. a low-tension chamber 
in communication with the tracker, a high 
tension chamber adapted to have communi 
cation with said power pneumatic, a plun 
ger bodily movable in the low-tension clham 
ber, a ball valve in the high-tension chann 
her, and means operated by said plunger 
for operating said valve to establish com 
munication between the higl-tension clam 
ber and the power pneumatic. 

7. In a pneumatic action, the connbina 
tion of a power pneumatic, and means for 
effecting its operation, connprising two air 
chambers, one located above the other, 
means for maintaining said challers under 
different degrees of exhaust, a bodily mov 
able plunger in one chamber, a communicat 
ing passage between the other chamber and 
the power pneumatic, a valve located in the 
said other c} a univer for controlling said pas 
sage, and means operable by but ha ving no 
direct connection with said plunger for 
actuating said valve to admit the higher de 
gree of exhaust to the power pneumatic. 

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 fron atmos 
phere, a communicating passage between the 
other chamber and the cylinder of the power 
pneumatic, a valve in said other chamber 
for controlling said passage, and means op 
erable by said actuator for operating said 
valve to admit the higher degree of exhaust 
to the cylinder of the power pneumatic. 

9. A pneumatic action for musical instru 
ments, comprising a plurality of power 
pneumatics each consisting of a vertically 
arranged cylinder and a piston freely mov 
able therein, and pneumatic means for ef 
fecting the operation of said power pneu 
matics, said means embodying two horizon 
tally arranged superposed rows of air cham 
bers, said chambers being located in vertical 
alinement with said cylinders, means for 
maintaining said chambers under different 
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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( ; it is incrs of the other row to the 
se veral cy'iti ders of the power pneumatics, a 
separat e val ve for controlling eabh such pas 
sagt, and neans operated by each actuator 
for actuating its associated valve, for the 
l'i'}} - escribed. 

). pneumatic action, the combina 
} a }20 Wer pneumatic, a tracker and 

; : : il lineans controlled from the 
t'; iki ir f : ' c intre ling the operation of the 
}} yw er i'r Sief a rhai i e. cemprising two air cham 
bet's, a waive actator in one chamber, a 
valve a rated by said actuator for control 
ling this assage if air from the other cham 
lier tº the power pneumatic. separate con 
duits de ling from the pump to the two air 
ch: : respectively, and a pressure reduc 
ing V vir in ne of said conduits. 

11. It is net it ratic action, a power pheu 
matic. : ; racker, a supply of air under ten 
sion 4'er (per i ing said pneumatic, a valve 
contre!ie port aíkording communication be 
tween said air tension supply and pneumatic, 
a second supply of air under lower tension 
coacting with the tracker and music sheet, 
and i ; } is actiated by the low tension air 
for nie; ing the said valve-controlled port to 
place the neitmatic under the influence of 
he si tersi ) ir supply, the sail air ten 

sions lies of liki character but differing in 
(le?gr{ { . 

25 

3) 

a ?inetuatie action, a pneumatic, a 
teks s: it of air at all times inder 
lig i , " isi i for òperatingr said pneumatic 

r 8° ? «? 

35 si? si;y i aving n), communication with 
it: it's 'k', and a second supply of air 
tuh1 (24 °1? i; } \\" e?-r' t :?n SiGTn co-:u('ting \With the 
track fr; and the misic sheet, means for af 
forii ing (cei manication between said first 
names supply and the power pneumatic, 
and heans governed by the low tension air 
for controlling the communication between 
sa is first na ited supply and the power pneu 
mici, väl ir tension is being of like char 

40 

45 acter bij differing in degree. 
! 3 li a primeirmatic action, a tracker, a 

}: nli): at ing pumatic, a stapply -of 
th es under high tension for oper 

t; neii)atic, said supply having no 
is 'i with the tracker, means af 
it is nication between said air 

teen sit ta :: : Libja,” trid said pneumatic, and a 
sip; it (; ; ; inter tension of less power 
that the first hut of the same character, and 
means ní railly under the influence of the 
it w tensis); air supply and controlled by the 
music sheet and tracker to connect said first 
named sily with said pneumatic. 

13. En ik jeanimatic action, a tracker, a 
; : a liner act it; iii pneumatic, a supply of 
air at ai times under high tension for di 
re?ts it it "sting the said actuating pneu 
matic, said supply aving no communication 

; : " : : 

at ing 

55 

with the tracker, reans affording communi 

57 

said pneumatic, and a second supply of air 
tension of the same character, but of dess 
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 coöperatively 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 
pnetinatic of a pneumatic piano having a 
tracker, which consists in placing said pneu 
matic in kommunication 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. 

10. The method of operating a power 
pneumatic of a pneumatic piano having a 
tracker, which consists in placing said pneu 
matic in direct communication with a source 
of air at all times under high tension, con 
trolling Said communication by means of a 
source of air tension of lower power but of 
the same character and controlling said air 
tension of lower power by the passage of 
the music sheet perforations over the 
tracker. 

17. The method of operat ing a power 
pneulinatic of a neumatic piano having a 
tracker, which consists in generating oper 

| ating air tensions of the same character but 
of different values. One tension being high at 
all times and the other tension practically 
uniformly low. placing the source of high 
actuating power in columunication with the 
pneumatic, controlling said communication 
by means of the source of less power, and 
controlling said last-named source from the 
the tracker. 

18. In a pneumatic action, the combina 
tion with a power pneumatic, 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 uniforn 
low tension, a valve-actuator freely, 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 chamber 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-actuator chamber. 

19. A pneumatic playing mechanism com 
prising superposed blocks each block hav 
ing suitable ducts and a row of chambers 

65 cation haiween sa.. i air tension supply and formed therein, the chambers of one row 
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in, a tracker, of a high tension chamber and 
means controlled by a perforated music 
sheet passing over the tracker for placing 
the power pneumatic under the influence of 
high tension air from said high tension 
ciia)) her. Said means embodying a low ten 
sic chamber and a bodily movable valve 
act gator 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 tension chamber, and means in 
fluenced by the movements of the valve 
actuator for operating said valve. 

27. In a pneumatic action, the combina 
tion with a power pneumatic and a tracker, 
of a high-tension chamber and means con 
trilled by a perforated music sheet passing 
tover the tracker for placing the power pnell 
natic 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 
arolind the same, a low tension source lead 
ing tirectly to the low tension chamber in 
dejjer det of the tracker, and a separate 
poi"; o; );ssage leading from the tracker 
it he \ insion cihanber. 

Ilà à pneumatic action, the combina 
with a power pneumatic and a tracker ?%` } { ? } 

}ve which a perforated music sheet is 
id:lied ts, travei, of a high tension chamber 
Tiº vin prº no ecommunication with the tracker 
: ... ', 'ed by a perforated music 
sheet passig ( : , , ; the tracker for placing 
the power pneumatic under the influence of 
high tension air from said high-tension 
chamber, said means embodying a low ten 
sion chamber and a bodily movable valve 
actator therein, a low tension source in 
normal open communication with the said 
low tension chamber on one side of the said 
actuator, and a port or passage leading 
from the tracker to the said low tension 
chamber on the opposite side of said actu 
ator. 29. 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 alinement with the other, a bodily mov 
able valve-actuator loosely fitted in the 
lower chamber and having an air clearance 
around the same, a 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 fit, 30. In a pneumatic action and in combi 

9 

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 in 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 
differing in degree, the air tension in the 
valve actuator chamber being less than the 
tension in the valve chamber. - 

31. In a pneumatic action, 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 
plunger 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 
said stem has a substantially close fit. 
32. In a pneumatic action, a power pneu 

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 in 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 controlling 
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 pla??? 
communication with the closed end of said 
cylinder, a bodily 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. In testimony whereof we affix our signa 
lifting said valve to establish communicatures in presence of two witnesses. tion between the high tension chamber and 
cylinder, and an air-power source common GRAPHAE'R GEGRFw PBB to the said high and low tension chambers, lv 
the air from the said power source acting Witnesses: 
under different tensions below that of the T. SELBY WARDLE, 
atmosphere in the respective chambers. WALTER J. SKERTEN. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 


