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To all u?????, it may concern: 
Beit known that I. JAMES P. CAULFIELD, 

a citizen of the United States, residing at 
3:altimore, in the State of Maryland, have 
insented certain new and useful Improve 
inents in inematic Player-Pianos, of which 
the following is a specification. 
This invention relates to pneumatic player 

pianos in which the instruments are oper 
ated through the action of pneumatic pres 
SteS. 
The oiject of the present invention is to 

provide in proved pneumatic means for ef 
fecting a rewinding of the music sheet and 
ill) "oved pneumatic means for controlling 
the expression devices. 
The Sulliect-matter of the present appli 

'ation is a division of the matter presented 
in my application for patent Serial Number 
5:30, 12-i filed Noyennier 27th, 1909 and for 
which J. S. Patent 995.766 was granted 
June 30th, 1911. 
ail. 
Figi'e , is a plan view of a grand piano 

a portion of the cover of which has been 
: "oken away to illustrate the mechanism for 
driving the alasic roll. Fig. 2, is partly a 
side and sectional view through the upper 
froii (;ition of the piano to show the por 
tions (if the tiracker; the conduit board, 
Wrest plank: the music sheet and winding 
I'olis aid the pneumatically-operated shift 
in heals that coact to effect a rewinding 
()f the insic rolls. Fig. 3, is a perspective 
of the two exhaust feeders or bellows: the 
culminicating equalizer: a sectional view 
(if the aii trunks connected there with and 
; SO shows diagrammatically the perforated 
key slip and conduits for controlling the 
loud, soft and rewind mechanism. Fig. 4 is 

almatic Sectional view of the same. 
Referring to the drawings by numerals, 1, 

designates the horizontal case of a grand 
piano which contains the Well-known ele 
ments entering into the make-up of a piano 
of this character. 
In the organization of the piano accord 

ing to my invention and as fully shown and 
described in my said pending application 

ying drawing wherein 
he invention is illustrated in the accom 

Serial No. 626,408. 

I make use of the key-bottom. 3, a wrest. 
plank, 6, above the keys and on which the 
usual metal frame, 7, is sustained which lat 
ter carries the wires, 8, that are carried on 
the conventional tuning pins. 9. 
The case has the usual cover, 10, which 

folds down flat and which may be con 
structed in any suitable manner. Below the 
covel' and between the latter and the tuning 
pins, I provide a conduit board, 1 i, which 
extends horizontally from one side of the 
case to the other and is sustained at its 
ends (in blocks which have conduits therein 
that pass down to and communicate With 
conduits in the key botton) as fully de 
Scribed in my said pending application and 
therefore not illustrated herein. 
The conduit board, 11, has horizontal 

ducts or passages, 13, which extend from a 
central point to the opposite ends where 
they register respectively with the various 
cond-lits in the end-supporting blocks. The 
ducts or passages, 13, in the board com 
municate with the ports or passages, 19, in 
the tracker bar, 1S. which latter is carried 
by the conduit board. It is thus to be under 
stood that the passages. 19, in the tracker 
communicate with the horizontal ducts, 13, 
in the coincluit board which latter in turn 
communicate with other passages that ex 
tend down at opposite ends of the key board 
and into the key bottom where the primary 
valves are located, all as clearly shown in my 
Said pending application. 
At the rear of the key bottom, 3, the in 

strument is provided with two independ 
ently-operated power bellows or feeders, 57. 
the for Ward ends of which each cally a 
bracket, 5S, which is connected to one end 
of a bell-crank lever, 59, by a strap, (30. A 
flexible band, 61, is connected to the other 
end of the bell-crank lever and extends for 
Wardly therefrom and is attached to a suit 
able treadle mechanism, not shown. At the 
rear of the two feeders, 57, I provide an 
equalizer, 62, by means of which the exhaust 
tension created by the feeders is equalized. 
Over one of the feeders I provide a hori 
Zontally-disposed air trunk, 63, the forward 
end of which is provided with a chamber 
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or box, 64, which is connected by a tube, 65, 
with the air-chamber, 55, in the key-bottom, 
and it is through this tube that a constant 
suction is maintained in said air chamber, 
55, and the chests in the key bottom where 
the primary and secondary valves are lo 
cated. This aii-trunk, 63, is provided with 
a horizontal partition, 66, which forms 
therein two parallel horizontal chambers, 67, 
and, 68,-the former being below the latter, 
and a vertical partition. (39, between the bot 
tion of the air-trunk and partition, 66, forms 
another chamber, 70, at the forward end of 
the trunk through which the air in tube, 65, 
is exhausted as clearly seen in Figs, 3 and 4 
of the drawings. 
At the forward end the horizontal parti 

tion, 66, in the air trunk is provided with 
ports, 71, and, 72, respectively which es 
tablish communication between the cham 
bel's, 68, and, 70, and at the rear end said 
partition, 66, is provided with a port, 73, 
that provides a communication between 
said upper chambe', 68, and the lower 
chamber, 67. This latter port, 73, is pro 
vided with a valve. 74, which, when closed, 
will shut of all communication between the 
air chamber, 5.5, and the equalizer, 62, and 
therefore, at such time there will be no suc 
tion from the said air-chamber, but when it 
is open the suction will continue. 
The port, 72, is controlled by a valve, 75, 

which is Secured upon a diaphragm, 76, that 
lies over a recess, 77, in the bottom of the 
trunk and a duct or passage. 78, leads from 
said recess beneath the diaphragm, to, and 
is controlled by a valve, 79, in a centrally 
located case. 80, as shown in Fig. 3 which 
will presently be explained. 
The air trunk, 63, has position flat on top 

of both the feeder, 57, and the equalizer, 62, 
and is provided with a plurality of ports, 
S1, through which the air in the chamber. 
67, is exhausted by the feeder and addi 
tional ports, S2, that open into the equalizer. 
As there are two feeders.--one to be actu 
ated by one foot of the operator and the 
other by the other foot, both feeders com 
municate with the equalizer so as to main 
tain a uniform tension in the instrument. 
The centrally-located case or chest, 80, is 

also seated flat on top of one of the feeders 
and extends over onto the equalizer and is 
also provided with ports, S3, that communi 
cate with the feeder and other ports, S4, 
that place the case of chest in communica 
tion with the equalizer, thus it will be seen 
that both the trunk, 63, and the case or 
chest, 80, are in communication with the 
equalizer, and that the valve, 79, which con 
trols the valve, 75, and the port, 72, in the 
air trunk, 63, are located at the forward 
end of the chest, S0. This valve, 79, is car 
lied on a stem the lower end of which is 
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sustained by a diaphragm, 85, that extends 
over a recess in the bottom of the chest and 
from the under side of which a duct, S6, 
leads to the key slip, 87, where it opens to 
the atmosphere through a soft tone port, 
SS, which normally admits atmosphere to 
the bottom side of the diaphragm and 
causes the latter to rise, because of the suc 
tion in the chest, S0. By reference to Figs. 
3 and 4 it will be seen that from the bottom 
side of the diaphragm, 76, in trunk, (33, the 
passage or duct, 7S, extends to and nor 
mally opens below the valve, 79, in the 
chest, 80, but if said valve, 79, is lowered, 
as it is when the Soft tone port, 88, is cov 
ered by the finger, the end of the duct, 78. 
will be exposed to the atmosphere and con 
Sequently the Suction previously maintained 
through said duct, 7S, will be broken and 
the diaphragm, 76, in trunk, 63, will raise 
valve. 75, which will cover the bottom side 
of port, 72, and thus shut of the larger of 
the two ports that establish communication 
between the air chamber, 55, and the air 
trunk chamber, 68, and thereby reduce the 
exhaust in the air chamber, 55, so as to op 
erate the striking pneumatics with the de 
creased tension and produce a weak blow of 
the hammer's on the strings. It will there 
fore be seen that instead of a soft pedal or 
lever mechanism to produce a soft tone the 
Operator will simply cover port, 88, in the 
key slip to get the soft tone effect. 
The SOstenuto or sustained effect of the 

instrument is also produced through the 
closing of a port in the key slip by the 
finger of the operator and without the use 
of unsightly levers or pedals and by refer 
ence to Figs. 2 and 3 of the drawings the 
mechanism for producing this effect will 
now be explained. By referring particu 
larly to Fig. 2 it will be noted that dampers, 
89, extend crosswise of and normally lie 
upon or in contact with the string or wire, 
S. Suitable rods, 90, depend from the 
dalnpei's and are pivotally connected at their 
lower ends with horizontal levers, 91, which 
latter are sustained in any suitable or well 
known manner. A horizontal cross-bar, 92. 
extends crosswise of the instrument and im 
mediately below the levers, 91, and the upper 
Surface of this cross-bar has a cushion, 93. 
On which the free ends of said levers rest. 
At the lower rear edge, the cross bar, 92, is 
connected by a hinge, 94, to a stationary or 
ligid bai', 95, so that said cross-bar may be 
tilted upward to a slight extent at its front 
edge. It is the raising or tilting of this 
cross bar that elevates the rods, 90, and con 
Sequently raises the dampers, 80, above the 
strings and when thus 'aised the strings will 
be free to Vibrate Without the restriction of 
the damper and thereby produce the sus 
tained effect. 
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While the dampers and the devices above 
described for Operating the same are com 
mon, I have devised a novel pneumatic 
mechanism for Operating the said elements 
to which reference will now be made in con 
nection with Figs. 2 and 4. Beneath the 
key-bottom. 3, and in the present instance 
at the rear of the striking pneumatics, 50, 

provide a box or case, 96, the under side 
of which carries a bellows, 97, and a lever, 
9S, has its forward end connected to the 
movable portion of said bellows and ex 
tends in substantially a horizontal direction 
below the same. The inner end of this lever 
is pivotally supported in any suitable man 
ne. So that the outer end thereof may rise 
and fall with the bellows. By reference to 
Figs. 2 and 4 an end and side view of the 
leve; and bellows may be seen, and it will 
also be seen in said figures that a rod, 99, 
extends vertically over the lever and passes 
through a bushing, 100, in the chamber, 5.5, 
and its upper end has position directly be 
low the cross-bar, 92. The lower end of the 
l'od, 99, rests upon the upper side of Said 
level, 98, so that when the bellows is col 
lapsed, as will presently be explained, the 
level. 98, and rod, 99, will be raised and the 
lipper end of said rod Will tilt the cross-bar, 
2, up thus raising the damper from the 
strings to produce the loud effect when the 
hammers strike. 

By reference to the diagrammatic view 
shown in Fig. 4 it will be seen that the box 
or case, 96, is provided with an air-chamber, 
101, and that a duct or tube, 102, connects 
the said chamber with the air-exhaust cham 
bel", 55, so as to maintain a continuous suc 
tion in said chamber. Two valves, 103, and, 
104. respectively, are provided in the said 
box or case, 96, and each valve has a vertical 
stem. The stem of valve. 103, is connected to 
a diaphragm, 105, and a duct or passage, 106, 
leads from the bottom side of said diaphragm 
and opens adjacent the Valve. 104, where it 
'ommunicates with the chamber, 101, as long 
as valve. 104. is raised. So that the suction 
in said chamber will act on the bottom side 
of the diaphragm, 105, and keep valve, 103, 
down and permit atmosphere to enter an 
other duct or passage, 107, and pass into 
the bellows, 97. to keep the latter expanded. 
The stem of valve, 104, is also connected 

to diaphragm, 10S, and a tube, 109, leads 
from the under side of this latter diaphragm 
and opens through a sustained tone port, 
J 1(), in the key slip, 87, so as to admit at 
mosphere to the under side of the dia 
plasm, 108. and permit the latter and also 
the valve, 104, to be maintained in an ele 
vated position as seen in said Fig. 4. When 
it is desired to produce a sustained tone ef 
fect the bellows, 97, must be collapsed to 
actuate the damper rail and this is effected 

B 

simply by placing the finger over the port, 
110, which shuts off the entrance of atmos 
plhere to the bottom side of diaphragm, 
108, it being understood that the dia 
phragm has the ordinary Well known bleed 
and the suction in the chamber, 101, to 
gether with the Weight of Valve, 104, and 
its stem, will cause said latter valve to drop 
and thereby uncover passage, 106, so atmos 
phere can enter therein, whereupon valve, 
103, Will raise, because there is no longer a 
suction on the bottom side of diaphragm, 
105, and passage or duct, 107. Will be thrown 
into communication With the suction cham 
ber, 101, and consequently bellows, 97. Will 
be collapsed and will remain so as long as 
the port, 110, in the key slip is covered by 
the finger. The uncovering of said port 
will immediately restore the valves to their 
original normal position and a return to 
the normal tone will immediately follow. 

In the operation of the instrument the 
music sheet, 40, is carried on a roll, 111, 
See Fig. 2, and is run from Said roll onto 
another roll, 112, during operation, as can 
be better seen in Fig. 1. The particular 
form of mechanism for sustaining the latter 
roll while the sheet is drawn over the tracker 
while playing the instrument, may vary as 
may also the motor mechanism, 113, for op 
erating said mechanism, but in the present, 
instance the motor mechanism is of a Well 
known form and Operates a crank shaft, 114, 
which carries a sprocket. Wheel over which 
a sprocket chain, 115, travels. This chain 
also passes around another sprocket. On a 
longitudinally movable shaft, 116, that is 
sustained in a bracket, 117, carried at the 
rear side of the conduit board, and a pinion, 
1S, on said shaft meshes with a gear, 119, 
on the roll shaft, 120, on which the roll, 112, 
is mounted. Suitable hanger blackets, 121, 
are carried on the front face or edge of the 
conduit board, 11, and one of said brackets 
carries a stem or rod, 122, which is yield 
ingly pressed toward the other by means of 
a spring coiled thereon, as seen in Fig. 1. 
The other bracket carries a short shaft, 123, 
in which a Sprocket wheel is mounted and 
a short sprocket chain, 124, travels over 
said wheel and also over a similar wheel on 
the shaft, 116. By this means the two 
shafts, 116, and, 123, are driven in the same 
direction from the motor while the roll 
shaft. 120, normally revolved in a reverse 
direction to effect an unwinding of the music 
sheet from the roll, 111, that is supported 
between the shafts, 122, and, 123, onto the 
roll, 112, during the rendering of the music. 
It will thus be seen that the horizontal con 
duit board, 11, sustains the roll-carrying 
brackets and driving mechanism immedi 
ately connected therewith, so that all of 
this mechanism may be removed simultane 
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ously with the conduit board, as for ex 
aimple when it is desired to tune the in 
strument. 
Another feature of the present invention 

is the novel rewinding mechanism whereby 
the music sheet may be returned from roll, 
112, to roll, 1.11, without sounding the re 
spective notes during such return and at the 
same time effect the return through pneu 
matically operated means as will now be 
described reference being made to Figs. 1, 
2, 3 and 4 of the drawings. 

In Figs. 1 and 2 it will be noted that a 
rod, 125, extends horizontally beneath the 
conduit board and is hung in suitable brack 
ets, 126, so that it may be oscillated. The 
inner end of this rod extends upwardly and 
has a semi-circular support, 127, that en 
gages a circular head, 128, on the Outer end 
of the shaft, 116, so that when said rod, 125, 
is rocked in one direction the said shaft will 
be moved longitudinally and the pinion, 118, 
withdrawn laterally from engagement with 
the gear, 119, so as to cease driving the lat 
ter. The forward end, 129, of the rod, 125, 
turns laterally and parallel with the front 
edge of the conduit board and it is with this 
end of the l’od that a pneumatic device en 
gages to rock the bar one way or another to 
cause the music sheet to travel, and these 
devices will now be described. 
A case ol' box, 130, is secured to the front 

side of the conduit board, 11, and over the 
wrest plank, 6, and by reference to Fig. 4. 
which shows a longitudinal section through 
this box, it will be seen that the same has a 
chamber, 131, and two pneumatic valves, 
132, and, 133, respectively extending verti 
cally therein.-the same being carried on 
stems, the lower ends of which are attached 
to diaphragms, 134, and, 135. An air duct 
or passage, 136, extends from the under side 
of the diaphragm, 135, and communicates 
with the suction chamber, 55, in the key 
bottom, 3, and by this means the suction on 
the under side of said diaphragm keeps the 
alve, 133, seated so as to normally admit 

atmosphere through a duct or passage, 137, 
to the under side of diaphragm, 134, and 
also into a bellows, 138, thus permitting the 
said bellows to remain in an expanded con 
dition. An air duct or tube, 139, also enters 
the case or box, 130, and a suction is con 
tinuously maintained through said duct and 
from the chamber, 131, so as to hold the 
valve, 132, raised and expose a rewind bel 
lows, 140, to the exhaust in the chamber, 131, 
through a duct, 141, so that as long as a 
suction is maintained in both the duct, 136, 
and chamber, 131, the rewind bellows, 140, 
will remain collapsed. 
By means of the constructions here em 

ployed a suction will always be maintained 
in the chamber, 135, through tube, 139, but 
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during the rewinding operation there must 
be no suction or tension in the air chamber, 
55, because if there were the return of the 
music sheet over the tracker would cause a 
reverse playing of the music which would 
be very objectionable; therefore as chamber, 
55, is exhausted through tube or duct, 65, 
and chamber, 68, I have devised a construc 
tion whereby the valve, 74, will seat and re 
lmain seated during the rewinding operation 
and thus prevent any suction whatever in 
Said chamber, 68, although the feeders, 
equalizer and motor continue to operate. 

By again referring to Figs. 3 and 4 it 
will be noted that valve, 74, is carried by a 
stem the lower end of which is connected 
to a diaphragm, 142, from the under side of 
which a duct or passage, i43, extends, and 
that Said duct enter's and extends along the 
bottom of the centrally-located case, 80, and 
terminates in a vertical passage, 144, in said 
case. This passage, 144, extends from the 
interior of the case to the atmosphere on the 
exterior and a valve stem extends through 
the passage and carries two valves. 145, and, 
146,-one above the other. The valve, 146, 
controls the outer atmospheric end of the 
passage and the valve, 145, the inner end 
thereof and the duct, 143, enters the said 
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passage between the Said two valves so that, 
When valve, 146, uncovers the passage, at 
mosphere can pass through duct, 143, and 
beneath the diaphragm, 142. The lower end 
of the stem that carries valves, 145, and, 
146, is connected to a diaphragm, 147, which 
covers a recess, 148, and a duct, 149, com 
municates with said recess beneath the dia 
phragm and extends to the key slip, 87, 
where it opens through a rewind port, 150, 
to the atmosphere. 

From the foregoing explanation it will be 
seen that normally atmosphere enters 
through the rewind port, 150, to the under 
side of diaphragm, 147; that the exhaust 
tension in the interior of case, S0, allows 
said diaphragm to lift and seats valve, 145, 
against the lower end of a passage, 144: 
that atmosphere enters the upper end of 
passage, 144, and passes through duct, 143, 
to the lower side of diaphragm, 142, and 
consequently valve, 74, remains normally 
elevated. But suppose rewind port, 150, is 
covered by the finger of the operator and 
thus cuts off the atmosphere to the bottom 
side of diaphragm, 147, the usual bleed in 
the diaphragm will cause the tension in the 
case, 80, to deflate the diaphragm which 
will draw the valves, 145, and, 146, down 
thereby seating valve, 146, and throwing 
duct, 143, into communication with the ex 
haust tension in case, 80, whereupon valve 
74 will be drawn by diaphragm, 142, so as 
to cover port, 73, whereupon the exhaust in 
chambers, 68, and, 70, duct, 65, chamber, 55, 
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and all the air chests in the key bottom will 
be broken and consequently all the primary 
and Secondary valves will remain inactive 
So that the travel of the music sheet over the 
tracker can be reversed without sounding a 
note. 
The cutting off of atmosphere from en 

trance to rewind port, 150, and shutting off 
the exhaust in chamber, 55, will cause the 
bellows, 138, to collapse and the rewind bel 
loWs, 140, to expand and thus shift or rock 
rod, 25, to throw the pinion, 118, out of 
mesh with gear, 119, and shift the gearing 
then to drive shaft, 123, to effect a rewinding 
of the music sheet. The bellows, 138, and 
the 'ewind bellows, 140, are each provided 
With a bracket, 151, and each bracket has a 
Vertical end, 152, which projects toward the 
end of the other bracket but leaving suffi 
cient space between to receive the end, 129, 
of the rock rod, 125, so that when one bel 
lows collapses and the other expands the 
rock bar will be moved toward the expanded 
bellows to effect a shifting of the shaft, 116. 

By reference to Figs. 1.3 and 4 it will be 
Seen that a conduit box or case, 153, extends 
horizontally between the feeders, 57, and 
the equalizer, 62, and that the same is pro 
vided with a chamber, 154, that is in com 
munication with the trunk, 63, by means of 
ports, 155, and with the central case, S0, by 
means of ports, 156, so that the exhaust 
maintained by the feede's and equalizer is 
also effective in the conduit chamber, 154, 
and it is through this conduit that the ex 
hallst to operate the motor is conveyed. At 
one end of this conduit box or case, 153, I 
locate an exhaust box. 157, having a cham 
bel, 15S, which also extends over one of the 
feeders, 57, but has no direct communication 
there with. There is however a port, 159, in 
the bottom and at the rear end of the said 
bOX which provided a constant communica 
tion. With the conduit chamber, 154, and 
through the latter said chamber is exhausted 
by the feeders. 
At the front end of the exhaust box. I pro 

vide an expansible receptacle, 160, which 
in the present instance has the form of a bel 
lows and communication is established be 
tween the said receptacle and the exhaust 
box chamber, 15S, by a port, 161. Beneath 
the expansible receptacle and the front end 
of the exhaust box I provide a tempo box, 
162, whose function, as its name implies is 
to regulate the time or the speed at which 
the motor is to be operated. This box has 
a horizontal partition, 163, which serves to 
form a lower horizontal channel or chamber, 
164, and an upper channel or chamber, 165, 
and a port, 166, is provided in said parti 
tion and may be opened more or less by 
means of a slide valve, 167, that has a stem, 
168, which extends through the end wall of 

s 

the box and which is connected to a hori 
Zontal rod, 169, that extends over the key 
bottom or bed, as shown in broken lines in 
Fig. 1 of the drawing. 
At one end the channel, 164, of the tempo 

box connects with a vertical passage, 170, 
that extends up through the front end of 
the exhaust box, 157, and whose upper end 
Opens directly into the expansible recep 
tacle or bellows, 160, as can be clearly seen 
in Fig. 3. The movable portion of the ex 
pansible receptacle or bellows, 160, carries a 
bracket, 171, at its hinged end and a spring, 
172, is stretched between said bracket and a 
stationary bracket, 173, at the bottom of 
the tempo box, whereby the tension of the 
spring Will serve to keep the receptacle or 
bellows yieldingly expanded but permit, it 
to rise and fall if the exhaust tension in 
chamber, 158, should vary. A tube, 174, en 
ters a port, 175, in the upper side of the 
tempo box and extends from the chamber, 
165, thereof to the motor mechanism, 113, so 
that the air in the latter Will be exhausted 
through said tube; across channel, 165, of 
the tempo box; through port, 166, and chan 
nel, 164, then by way of vertical passage, 
170, to the expansible receptacle or bellows, 
160, then through port, 161, to chamber, 
158, of exhaust box and finally through 
port, 159, to conduit box or case and thence 
to feeders. In the normal operation of the 
instrument the slide valve, 167, in the tempo 
box will partly close the port, 166, but if it 
is desired to increase the time or speed 
either momentarily or for a greater period, 
the operator will shift the lever, 169-the 
handle end of which projects in front of the 
key slip, S7, see Figs. 2 and 6, and will move 
said slide valve so as to further uncover the 
said port, 166, whereupon the exhaust ten 
sion will be increased and the motor thus op 
erated faster. On the other hand, a gradual 
closing of the slide valve over said port will 
reduce the speed of the motor and likewise 
the speed of the music sheet over the tracker. 

During the rewinding of the music sheet 
to return it from roll, 112, to roll, 111, from 
which it was unwound while playing. it is 
desirable that the rewinding be quickly ac 
complished, and that the striking pneu 
matics, 50, and valves controlling the same 
be held against operation. The latter fea 
ture has been explained in connection with 
the valve, 73, diaphragm, 142, duct, 143, 
and valves, 144, and, 145, which, during the 
rewinding, effect a closure of port, 74, by the 
seating of valve, 73, and thereby prevent 
further exhaust to that point from the air 
chamber, 55. The additional exhaust ten 
sion that would otherwise be distributed 
through chamber, 55, and all the air chests, 
can be utilized in rapidly driving the motor 
mechanism and to aid in thus speeding up 
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the moto while rewinding, I have provided 
the exhaust box, 157, with a passage, 183, 
which has one end opening into the chann 
ber, 165, of the tempo box, 162, see Figs, 3 
and 4, and the other end of said passage has 
a downwardly-extending tubular Valve seat, 
184, which projects into the chamber, 158. 
A recess, 185, is provided in the bottom 

of the exhaust box directly beneath valve 
seat, 184, and a diaphragm, 186, covers said 
recess and carries a disk valve, 18, on its 
upper side. In order to permit this disk 
alve and the diaphragm that carries it to 

be raised by the suction on the upper 
side provide a duct, 18S, that leads 
from the recess, 185, and enters the Wall 
or the case or chest, 80, and opens in 
the vertical passage, 144, between the 
valves, 145, and, 146, which passage as 
hereinbefore explained is open to the atmos 
phere as long as the rewind port, 150, at the 
key slip is uncovered. When port, 150, is 
covered for rewind as above explained valve, 
146, will exclude atmosphere from duct, 
188, and valve, 145, will drop and thus the 
suction in chest, S0, will draw valve, 187, 
and diaphragm, 186, down SO as to uncover 
the tubular valve seat, 124. The uncovering 
of this seat, 184, will increase the suction 
in chamber, 165, of the tempo box which 
has direct communication through tube, 174, 
to the motor mechanism and as at this time 
the entire suction of the feedei's is through 
chamber, 158, by Way of conduit, 154, the 
motor mechanism will be operated very rap 
pidly to rewind the music sheet. At this 
same moment it will be seen that the suction 
in tempo chamber, 165, is drawing through 
tube, 139, and the Suction in chest, 55, is 
stopped, the bellows, 138, will be drawn 
down and the suction in bellows, 140, broken 
and atmosphere admitted thereto So that the 
roll driving chains will rewind the sheet of 
music. 

It is to be understood that while in the 
present instance the invention is illustrated 
in connection with a piano of the grand 
type, the invention may readily be installed 
in pianos of the upright style. This is par 
ticularly true of those features relating to 
the normally open ports, 88, 110, and, 150, 
in the key slip, 87, by the closing of which, 
preferably by means of the finger, the ex 
pression may be controlled and the rewind 
ing of the sheet effected. 

Having thus described my invention 
what I claim and desire to Secure by Let 
ter's Patent is, - 

1. In a player piano the combination with 
the striking pneumatics, of an air trunk; 
means for creating a tension in the air 
trunk; a casing having a chamber to com 
municate with the striking pneumatics to 
actuate the latter; connections between said 
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chamber and trunk to create a tension in 
the chamber from the trunk; valve means 
for varying the tension in the chamber from 
the trunk; a key slip having an open duct 
extending from a concealed side to an ex 
posed side thereof; a conduit extending 
from the concealed side of the open duct 
in the key slip, and means at the inner end 
of the said conduit for controlling the op 
eration of the tension-varying valve-means. 

2. in a player piano the combination with 
the striking pneumatics, of an air trunk; 
means for creating a tension in the air 
trunk; a casing having a chamber to 
communicate with the striking pneumatics 
to actuate the latter; connections between 
said chamber and trunk to create a tension 
in the chamber from the trunk; valve means 
for varying the tension in the chamber from 
the trunk; a normally closed conduit hav 
ing one end at and leading from One side 
of said valve-means; a valve at the other 
end of said conduit to cut off or admit at 
mosphere to said latter end and a conduit 
normally open to the atmosphere and lead 
ing to said valve that controls the normally 
closed conduit to the valve means, whereby 
the closing of Said latter normally open con 
duit will effect an operation of the tension 
varying valve-means. 

3. In a player piano the combination with 
the striking pneumatics, of Sounding de 
vices; a damper normally engaging the 
Sounding devices; an air trunk; means for 
creating a tension in the air trunk; a casing 
having a chamber to communicate with the 
striking pneumatics to actuate the latter; a 
box having a chamber in continuous com 
munication with the said casing-chamber 
and also having two passages; a normally 
open valve between the box-chamber and one 
of said passages; a normally closed valve 
between said box-chamber and the other of 
said passages said normally closed valve 
having one side exposed to the passage with 
the normally open valve; a damper operat 
ing bellows communicating with the passage 
that is controlled by the normally closed 
valve; connections between the bellows and 
the damper; a key slip having an open duct 
extending from a concealed side to an ex 
posed side thereof and a conduit extending 
from the concealed side of the key-slip duct 
to one side of the normally-open valve that 
controls communication from the box-cham 
ber to one of said two passages. 

4. In a player piano the combination with 
a case, of Sounding devices; a tracker; music 
rolls; a music sheet; pneumatic driving 
means for the rolls; air-tension means for 
actuating the sounding devices; pneumatic 
means for reversing the direction of the rolls 
to rewind the sheet; a normally open valve 
interposed in the air-tension means which 
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valve when closed will cut off air tension 
from the means that actuates the sounding 
devices; a conduit leading from one side 
of said valve; a second valve at the other 
end of said conduit to normally keep said 
conduit open to atmosphere and a duct lead 
ing from One side of said second valve and 
normally open to the atmosphere to provide 
atmospheric pressure to said latter side of 
said second valve said duct when closed 
causing said second valve to cut off atmos 

7 

phere to the conduit leading to the first 
named valve and close the latter to cut off 
air tension to the sound actuating means 
when the direction of the rolls is reversed. 5 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JAMES P. CAULEIELD. 

Witnesses: 
G. FERD. VoGT, 
CHARLEs B. MANN, Jr. 

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


