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NOR, 20 FIE PRITE-RIAR-CIEE PIANO 
is O C. EW YORK. 

PRESSURE REGULATC3, FOR FIUSICAE, INSTRUTIENTS. 
Application filed April 1, 1920. 

To all thom, it may concern: 
Be it known that I, ToI.EART F. CHTER, a 

citizen of the United States, and a resident 
of the city of New York, Bronx Borough, 
State and county of New York, have in 
vented certain new and useful in prove 
ments in Pressure Regulators for Musical 
Instruments, of which the following is a specification. 
My invention relates to pneumatic layer's 

for pianos and other musical instrulinents 
and has for its object to provide a constant 
pressure in the wind chest irrespective of 
the number of openings in the note sheet reg 
istering with the tracker board openings at 
any particular time. Another feature of hy 
invention relates to a pneumatic control of 
the hammer rest rails, said control operat 
ing in conjunction with the pump which 
governs the pressure in the wind chest. The 
invention also embodies other novel fea 
tures, as will appeal' from the description 
following hereinafter and from the ap 
pended claims. 

Reference is to be had to the accellpany 
ing drawings in which Fig. 1 is a diagrain 
matic view showing so much of a pneumatic 
player as is required to disclosely inven 
tion: Fig. 2 is a vertical Section of the pump. 
taken on the line 2-2 of Fig. 3; Fig. 3 is 
a rear view of said pump, with the cover or 
back taken off; Fig. 4 is a plan view of the 
pump, with parts in section on line 4-4 of 
Fig. 2; Fig. 5 is a detail horizontal section, 
on an enlarged scale, of the parts shotyn at 
the lower left hand corner of Fig. 4: Fig. 6 
is a vertical section of the pump on the plane 

Air indicated by the line 6-6 of Fig. 3; Fig. 7 
is a partial horizontal Section. On an en 
larged scale, taken on the line 7-7 of Fig. 
6: Fig. 8 is a horizontal section substan 
tially on the line 8-8, of Fig. 6; and Fig. 9 

45 

50 

is a view, similar to Fig. 3, showing another 
form of my invention. 
The devices shown in the present appli 

cation have been designed primarily for the 
purpose of improving and simplifying the 
construction shown in United States Letters 
Patent No. 1303.029, issued May 6, 1919, to 
Phil-Har-Chee Piano Player Corporation 
as the assignee of Tolbert F. Cheek, and 
many features of said patent are reproduced 
in the present application either identically 
or substantially, as is indicated by the use, 

Serial No. 870,611. 

for said features or parts, of the same refer 
ence numerals as in said patent. 

In Fig. 1, have indicated at 20 the cus 
tionary ti'acker over which moves the per 
forated usic sheet 21 and from which air 
conduits 22 extend to the action chest 23 
controlling the striker pneumatics 24 in any 
Vell known or a proved manner, said chest 
being connected by a trunk 25 with a wind 
chest 26 having reservoirs 27. These parts 
may be of any approved construction and 
have been shown only for the sake of com 
pleteless. It will be understood that I may 
provide the usual pedal mechanisin for 
creating and naintaining a vacuum in the 
wind chest 26, but the presence of such 
pedal mecha lism is not essential to my in 
vention, that is to say, the device may be 
operated without any pedal mechanism. 
The wind chest 26 communicates with a 

Sinal chamber 28 from which a pipe 29 leads 
to the pump, the back of said pump being 
indicated at 31. Adjacent to this back are 
two chamber's separated by a vertical parti 
tion 34, and One of said chambers is sub 
divided by two horizontal partitions 34' 
into two end compartments 32' and a middle 
compartment 32, the other chamber 33 being 
continuous from top to bottom. This chann 
ber 33 is connected with the central com 
partment 32 by a channel 34' (of U-shape, 
as show a best in Fig. 4) controlled by a 
valve 35 located in the compartment 32. A 
spring 36 tends to close this valve and thus 
to disconnect the compartment 32 from the 
chamber or compartment, 33. The latter is 
in permanent coinamunication with the pipe 
29 through the upper of two connections 
33 communicating with passages 37 i in sta 
tionary boards or members 37, said pipe 29 
opening to the upper passage 37, see Figs. 
2 and 8. 
From each of the passages 37, ports 37’’ 

controlled by flap valves 38 (provided with 
springs 39 of usual character) lead to the 
interior of bellows 40, the movable end mem 
bers of which, 40', are provided with ports 
40' adapted to open to the outside air when 
the outwardly opening flap valves 41 (pro 
vided with springs 41) are unseated. There 

'e four innoyable bellows embers 40' ar'- 
anged in pairs on opposite sides of each of 
the stationary member's 37 and the two mem 
be's 40 of a pair are connected by links 42, 
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the ends of which are pivoted to the respec 
tive boards or members 40'. The two inner 
most movable members 40' are connected 
pivotally with rods 43, the other ends of 
which are pivoted to cranks 44 and 44' se 
cured to the drive shaft 44'. Preferably 
the two cranks 44 and 44' are set at 90 de 
grees from each other. The shaft 44' is 
driven in any suitable manner as by means 
of a belt applied to the pulley 45 and gen 
erally the motive power is supplied by an 
electric motor. In the neighborhood of the 
horizontal plane containing the channel 37 
each of the stationary members 37 is pro 
vided with two channels 46 preferably super 
imposed as indicated in Figs. 3 and 6, which 
channels extend to the interior of the bel 
lows 40, where their orifices are covered by 
strips 47 of felt or other material sufficiently 
porous to allow air to be drawn through. 
The purpose of these cover strips is to avoid 
noise which might result from the suction. 
The ends of the channels 46 adjacent to the 
chamber or compartment 32' are normally 
closed by flap valves 48, pressed toward said 
channels by springs 49. 
The valve 35 is opened periodically, at 

definite intervals corresponding to the speed 
of the pump, by the following mechanism 
which is governed by the operating shaft 
44' of said pump. The said shaft, by means 
of a pulley 44", a belt 75 and a pulley (5. 
drives a countershaft 7 from which motion 
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is transmitted, by a worm 78 and a Worm 
wheel 79, to a transverse shaft S0 carrying 
at its end, within the compartment 32, a cam 
81 so fashioned that the valve 35 will be 
opened thereby once for each revolution of 
the shaft 80, said cam engaging the free end 
of the spring 36, see Fig. 6. 

I also provide mechanism under the con 
trol of the operator for closing the passage 
34' irrespective of the operation of said 
valve 35. For this purpose, a valve seat 82 
is arranged at that end of the passage 34' 
which opens into the compartment 33, and 
this seat is adapted to be engaged by a valve 
S3 carried by a diaphragm 84 which forms 
a movable Wall of a chamber 85, as shown 
best in Fig. 5. One end of a pipe 86 is 
connected with this chamber, the other end 
of this pipe being normally closed by a 
valve 87 within easy reach of the operator; 
by swinging this valve laterally on its pivot 
ST, the outside air may be admitted to the 
pipe S6 and to the chamber S5, causing the 
diaphragm S4 to pass from the normal in 
active position (Figs. 2 and 4) to the active 
position (Fig. 5) in which the valve 83 
closes the passage 34, this having the same 
effect as the closing of the valve 35, which 
effect will be described below. A bleeding 
channel S5 causes the normal position of 
the diaphragm and valve 83 to be restored 
when the valve S7 is closed. I may add 

1,455,900 

that the pipe 86 and valve 87 are similar 
in function to the pipe 71 and valve 72 of 
the Cheek patent referred to above, al 
though the connection of the pipe 86 is 
somewhat different from that of the pipe 70. 

From the upper and lower compartments 
32' conduits 88, S9 respectively lead to the 
interior of a small bellows 90, the ends of 
said ducts being shown attached to the mov 
able board 91 of said bellows, which board 
is also provided with a vent 91'. A spring 
90' tends to open the bellows. The inte 
rior of the bellows communicates at times 
With the compartment 32 by a passage 92 
controlled by a valve 93, operated from the 
movable member 91 of the bellows 90 by a 
rod 94 and an adjustable nut or abutment 
95. To the movable member 91 is secured 
rigidly a bracket 96 carrying a valve 97 
which, when the bellows is expanded (Fig. 
7) closes one end of each of two channels 
98. Should the bellows collapse, these ends 
Will be uncovered, so as to connect the chan 
nels 98 with the atmosphere. The channels 
98 are in permanent communication with 
two pipes or conduits 99, each leading to a 
separate chamber 100 (IFig. 1), which has 
a movable wall formed by a diaphragm 101. 
A valve 102 connected with the diaphragm 
by a rod 102', is located within a bellows 
03 the movable member 104 of which is 
connected, by a link 105, with an auxiliary 
hammer rest rail 106, 106 respectively, both 
of which normally engage the ordinary 
pedal-operated hammer rest rail 106' ex 
tending continuously, while the rails 106 
and 106 are much shorter, one of them cor 
responding to the bass and the other to the 
treble. It will be understood that normally 
the rails 106, 106 extend in longitudinal 
alignment, although for the purpose of 
illustration they have been shown otherwise 
in the diagram Fig. 1, which also seems to 
show two rails 106', it being understood 
however that there is but one (continuous) 
rail 106'. When the valve 102 is open the 
interior of the bellows 103 communicates 
through a channel 108 with a duct or con 
duit 109 leading to a pneumatic chest or 
other device (not shown) for creating a 
pressure different from atmospheric pres 
sure. The connections 109 are controlled 
by the so-called soloist pneumatics (one for 
bass and one for treble) not illustrated here 
in, as they are well known in the art. 
The operation is as follows: As the rota 

tion of the shaft 44' reciprocates the mov 
able boards 40' of the bellows 40, air is 
sucked into said bellows (and expelled 
through the valved openings 40') from the 
passages 37, and by the connections 33 suc 
tion is thus created in the compartment 33, 
and at regular intervals of time (once for 
each revolution of the shaft 80, in the par 
ticular case illustrated) as the valve 35 is 
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opened by the action of the cam 81 on the 
spring 36, so that suction is exerted through 
the channel 34 and temporarily places the 
compartment 32 under the Salme degree of 
vacuum as the compartment, 33. As long as 
the cam actuated valve 35 is closed, there 
is no suction in compartment 32, and the 
spring 90' keeps the bellows 90 and con 
nected parts in the position illustrated by 
Fig. 7, the valve 93 closing the channel 92. 
so that hosuction exists either in the bellows 
90 or in the compartments 32 connected 
there with by the conduits 88, 89. The valve 
97 is closed, and the beliows iO4 expanded 
as in Fig. 1, the valves 02 being closed. 
Suction is also created constantly in the 
pipe 29 and in the wind chest 26, since these 
communicate with the upper passage 3 
and compartment 33. The air sucked into 
the compartment 33 generally comes from 
the pipe 29 and wind chest 26; if however, 
only a few notes are being played at a par 
ticular time, so that the amount of air p2SS 
ing into the wind chest from the Opeiiigs 
of the tracker bar does not correspond to 
the capacity of the pump, an additional 
amount of air will circulate through the 
pump as follows, the valve 93 Opening all 
tomatically in this case: From bellows 40 
through channels 46 and past valves 48 into 
uper and lover com:Date its 32 ti D love partments 32, then 
through conduits 88, 89 to bellows 90, (the 
latter collapsing) past valve 93 into COm 
partment 32, through passage 34 into Coll 
partment 33 at such times as the can S1 
opens the valve 35, and from compartinent 
33 back to the pump through connections 
33 and passages 37. The pressure in the 
wind chest, 26 is thus kept practically con 
stant, irrespective of the number of notes 
played together or in quick succession at any 
particular time. 
The connection just described forms a 

second by-pass co-operating with the by-pass 
first described, and by means of this second 
by-pass obtain automatically a varying 
volume of sound in the playing of the music, 
each note being struck with practically the 
same force and the instrument theirefore 
playing with a great volume of Sound when 
a comparatively large number of notes occur 
at the same time or in quick Succession, 
whereas a smaller volume of Sound, that is 
to say, a softei playing is obtained automat 
ically whenever there are only a few notes 
at the same time or in quick Succession. 
Whenever the bellows 90 is collapsed, the 

valve 97 opens the ducts 98 and conduits 99 
to the atmosphere, and if (through Well 
known connections) one of the conduits 109 
is at that time in communication with a vac 
uum, the diaphragm 101 associated with that 
particular conduit (that is, either bass Ol' 
treble) will at that time be moved, by the 
air pressure in chamber 100, so as to Open the 

B 

valve 102 and cause the bellows 103 to col 
lapse. Thus the auxiliary rail 106 or 106 
Willi le shifted in Such a nanner as to SOften 
the tones corresponding to the hammer's 107 
in the bass or treble respectively, but this 
actioi, as explained above, depends on the 
collapsing of the bellows 90 which can take 
place only when the Valve 35 is open. In 
asimuch as the opening of the valve 97 and 
the shifting of the auxiliary hallmer rest 
rail 106 or 106' coincides with the establish 
ment of a by-pass through which a certain 
amount of air may circulate through the 
pump, it follows that this shifting of the 
auxiliary hanmer rest rail is simultaneous 
with a reduction of the vacuum in the Wind 
chest 26 and in the striker pneumatics 24, 
so that a double softening of the notes is ob 
tained in this case. Whenever the valve 
35 cioses, the bellows 90 resumes the posi 
tion shown in Fig. 7, callsing the pneumat 
ics 104 to return to the position indicated in 
Fig. 1. 

in Fig. 9 I have illustrated a construction 
differing from the one described above, by 
the fact that the partitions 34' are omitted. 
so that the compartment 32, like the coin 
partment 33, extends the full height of the 
pump. The parts numbered from SS up 
ward to 106 and 106 inclusive, as well as the 
parts 10S and 109 are omitted in this case, 
that is to say, there is in this case no pnel 
natic control of auxiliary haminer rest rails, 
but in other respects this form of my inven 
tion will operate in Substantially the same 
in anner as the form first described. The by 
pass for the circulation of air through the 
pump is simpler in Fig. 9 than in the other 
form, inasmuch as both valves 48 open di 
rectly into the same chamber or compart 
inent 32. 

In each form of the invention, the operator 
by opening the valve 87, can admit air under 
atmospheric pressure to the chamber 85, 
causing the diaphragm 84 to bring the valve 
S3 against the seat 82, so that the connecting 
channel 34 remains closed even when the 
cann Si opens the valve 35. 

Various modifications may be made with 
out departing from the nature of my inven 
tion as set forth in the appended claims. 

claim: 
1. In an automatic player for musical in 

struments, the combination of a wind chest, 
a pump connected with said wind chest and 
provided with a by-pass for allowing a por 
tion of the air set in motion by the pump to 
circulate within the pump, said by-pass in 
cluding a valve chamber, a valve located in 
said chamber and controlling said by-pass, 
a valve-opening cam arranged in said cham 
ber, and means in positive relation to the 
operation of said pump for driving said 
C. 

2. In an automatic player for musical in 
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struments, the combination of a wind chest, 
a pump connected with said wind chest and 
provided with a by-pass for allowing a por 
tion of the air set in motion by the pump 
to circulate within the pump, leans in posi 
tive relation to the operation of said pump 
for periodically opening saici by-pass, an 
other by-pass connectet with said first 
named by-pass, and means for bringing Said 
second-named by-pass into operation auto 
matically to regulate the pressure in said 
wind chest so as to produce the desired vol 
time of sound. 

3. In an automatic player for musical in 
struments, the combination of a wind chest, 
a pump connected with said wind chest and 
provided with a by-pass for allowing a por 
tion of the air set in motion by the pump to 
circulate within the pump, a valve control 
ling said by-pass, a spring normally closing 
said valve, and a rotary cam in positive re 
lation to the operation of the pump for en 
gaging said spring permanently and open 
ing the valve periodically. 

4. In an automatic player for musical in 
struments, the combination of a wind chest, 
a pump connected with said wild chest and 
provided with a by-pass for allowing a por 
tion of the air set in motion by the pump to 
circulate within the pump, a valve opened 
periodically in positive relation to operation 
of the pump and controlling said by-pass, 
another valve, normally open, which like 
wise controls said by-pass and means for 
controlling said last-named valve manually. 
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5. In an automatic player for musical in 
struments, the combination of a wind chest, 
a pump connected with said wind chest and 
provided with a by-pass for allowing a por 
tion of the air set in lotion by the pump 
to circulate within the pump, a valve con 
trolling said by-pass and opened periodi 
cutiy as the pump operates, another valve, 
normally open, which likewise controls said 
by-pass, a movable wall operatively connect 
ed with the last-named valve and exposed on 
one side to the pressure existing in said by 
pass, and manually controlled means for 
lacing the other side of the said movable 

Wall under the pressure of the surrounding 
air", or disconnecting it therefron. 

6. In an automatic player for musical in 
struments, the combination of a wind chest, 
a pump connected with said wind chest and 
provided with a by-pass for allowing a por 
tion of the air set in motion by the pump to 
circulate within the pump, a valve control 
ling said by-pass and opened periodically as 
the pump operates, another Vaive, nor) ally 
open, which likewise controls said by-pass, 
a movable wall operatively connected with 
the last-named valve and exposed on one 
site to the pressure existing in said by-pass, 
:and unanually controlled means for connect 
ing the other side of said movable wall with 
a source of a pressure different from that 
prevailing in Stail by-pass, or disconnecting 
it therefrom. 

TOBERT F. CEEK. 
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