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To all whom it may concern: 
Be it known that i, GEORGE E. MARTIN, 

a citizen of the United States, residing in 
Philadelphia, iennsylvania, have invented 
certain limprovements in Devices for Con 
trolling Flow of Air in Mechanical Musical 
Instruments, of which the following is a 
specification. - 

The object of my invention is to so con 
struct the vacuum-controlling valves, cham 
bers, and passages of pneumatically oper 
ated musical instruments as to connect the 
main Wind chest with the hammer pneu 
matics and roll motor through intervening 
regulating devices which are free from ex 
ternal pipes or passages, and to improve the 
action of the regulating devices. This ob 
ject I attain in the manner hereinafter Set 
forth, reference being had to the accom 
panying drawings, in which - 

Figure 1 is a view partly in front eleva 
tion and partly in section on the line b-b, 
Fig. 2, omitting the main suction bellows 
and the pedal mechanism for operating the 
same and also omitting the cover of the 
storage bellows; Fig. 2 is a transverse Sec 
tion on the line 6-c, Fig. 1: Fig. 3 is a 
transverse section on the line d-d, Fig. 1; 
Fig. 4 is a transverse section on the line e-e, 
Fig. 1, and Fig. 5 is a transverse section on 
the line f-f, Fig. 1. 

Referring in the first instance to Fig. 1 
of the drawings, 1 represents the main wind 
chest of the vacuum apparatus, from which 
the air is withdrawn through a suitable pas 
sage 18 by means of alternately or intermit 
tently acting suction bellows as usual. 

3, 3 are what are termed “storage bel 
lows’ which occupy a position at the ends 
of the wind chest, the bellows 3 being in 
constant communication with the wind chest 
through a passage 4 (FigS. 1 and 5) and 
each bellows having a constant tendency to 
collapse under suction, which tendency is 
constantly resisted by reason of the tend 
ency of an internal spring 5 to expand the 
bellows, the latter thereby serving to equal 
ize the condition of partial vacuum main 
tained in the wind chest and prevent pulsa 
tions therein due to the alternate action of 
the main exhaust bellows. 
At one end of the wind chest 1 is a pipe 

15 which communicates with the hammer 
pneumatics and at the other end of Said 
wind chest is a pipe 16 which communicates 

With the roll motor, the pipe 15 communi 
cating with the Wind chest through a valve 
box 17 mounted thereon, and the pipe 16 
communicating with the wind chest through 
a valve box. 1S. 

I Will first describe the valves and pas 
Sages employed in connection with the roll 
motor control pipe 16 and valve box. 18. 
The pipe 16 communicates with one end of 
the valye box through a passage 20, and 
Said valve box also communicates directly 
With the interior of the wind chest through 
a passage 21. When this passage 21 is open, 
therefore, the full force of the partial 
Vacuum maintained in the wind chest 1 is 
exerted through the pipe 16 and the roll 
notor is operated at full speed, this condi 
tion being maintained during the rerolling 
operation when high speed is desired. 
When, however, the winding roll is being 
operated by the motor mechanism, as during 
the playing of the instrument, the passage 
21 is closed by means of a valve 21 in the 
valve box 18 and communication between 
the pipe 16 and the wind chest must then be 
effected by other means whereby a slower 
operation of Said motor mechanism is 
caused, this operation being under control 
So that the speed of the motor mechanism 
can be varied to accord with the desired 
tempo of the piece of music which is being 
played. For this purpose a port 22 con 
trolled by a valve 23 communicates with a 
passage 25 formed in the fixed front mem 
ber of the storage bellows 3, said passage 
having, at its upper end a port 25 and at 
its lower end a port 25, the upper port 25 
being formed partly in the fixed member of 
the bellows casing 3 and partly in an other 
Wise closed portion of the wind chest 1, and 
the lower port 25 being formed partly in 
the fixed member of the casing 3 and partly 
in the fixed member of a governor bellows 
26, as shown in Fig. 4. The governor hel 
lows 26 is mounted upon the depending por 
tion of the storage bellows 3 and is in coin 
munication with the wind chest through said 
storage bellows, through the passage 4 at 
the upper end of the same, as shown in Fig. 
5, and through a port 27 formed partly in 
the fixed member of the bellows 3 and 
partly in the fixed member of the governor 
bellows 26, as shown in Fig. 5. 
The port 27 on the interior of the belows 

26 is covered by a hood 28 open at one side 
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where it coöperates with a pivoted and 
Swinging valve blade 29, the latter being 
connected at its free end to the movable 
in ember of the bellows 26 whereby, as the 
latter contracts or expands, the size of the 
passage through the hood 28 will be con 
tracted and expanded accordingly and the 
force of the air fiowing through the passages 
coininuilicating with the port 22 will thereby 
be regulated so as to accord closely with the 
degree of vacuum maintained in the wind 
chest. - - - - 

The pipe 15 which communicates with the 
hammer pneumatics communicates with the 
interior of the valve box 17 through a pas 
Sage 30 with which coöperates a valve 31 
operated by the same rod 318 which operates 
the valve 21, whereby, as the latter is moved 
So as to open the reroll passage 21 of the 
valve box 18, the valve 31 will be moved so 
as to close the passage 30 and thereby cut off 
communication between the wind chest and 
the hammer pneumatics during the rerolling 
operation, movement of the valve 21 so as 
to close the reroll passage 21 of the valve 
box 18 causing movement of the valve 31 
So as to again uncover the passage 30 lead 
ing to the hammer pneumatics. 
The Windchest 1 is in direct communica 

tion with the interior of the valve box. 17 
through a tapering port 32 with which co 
Operates a sliding Valve 33 in said valve box, 
as shown in Fig. 1, whereby the area of this 
direct communication can be readily varied 
by adjustment of the valve to vary the force 
of the stroke of the hammer pneumatics to 
accord with the expression demanded by the 
piece of music which is being played. In 
order, however, to provide for communica 
tion between the interior of the valve box 17 
and the wind chest when the valve 33 is en 
tirely closed and also to provide communica 
tion between the wind chest and the storage 
bellows 3 said valve box communicates with 
a passage 34 in the fixed front member of 
the Storage bellows 3, said passage 34 hav 

port 34 formed 
partly in the fixed member of the bellows 3 
and partly in an otherwise closed portion of 
the Wind chest, and at its lower end a port 
34 formed partly in the fixed member of the 
storage bellows 3 and partly in the fixed 
member of a governor bellows 35, as shown 
in Fig. 2. 
The interior of the governor bellows 35 

communicates with the wind chest 1 through 
a passage 36 formed in the fixed member of 
the storage bellows 3, this passage having 
ports 36° and 36 at its upper and lower 
ends, respectively, as shown in Fig. 3. The 
port 36 is provided with a hood 28a and 
pivoted Swinging valve blade 29a construct 
ed and operated in a manner similar to the 
corresponding hood 28 and valve 29, shown 
in connection with the governor bellows 26. 

For the purpose of rendering effective the 
equalizing action of the storage bellows 3 
the interior of the same communicates with 
the passage 36 through a port 40, as shown 
in Fig. 3, but this port is controlled by a 
valve 41 carried by a flexible diaphragm 42 
which is secured to a ring 43 mounted in the 
interior of the bellows 3, as shown in Fig. 
3, So that in case of any sudden increase in 
the degree of vacuum maintained in the wind 
chest, such for instance as would be caused 
by a sudden or forcible movement of a pedal 
in order to accentuate a note, the valve 41 
will be drawn down so as to close the port 
40 and thereby deprive the Wind chest of 
the equalizing or regulating effect of the 
bellows 3 and permit the hammer pneumatic 
which is being actuated at that particular 
time to operate with an exceptional degree 
of force. The interior of the storage bel 
lows 8 also communicates with the passage 
86 through a port 44 normally closed by a 
pivoted and Swinging check valve 45 held in 
the closed position by a spring 46, and open 
ing toward the interior of the bellows 3, this 
check valve opening to permit flow of air 
into the bellows 3 when the operation of the 
Suction bellows is arrested. By the location 
of the passages 25, 34 and 36 and their co 
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operating ports in the fixed members of the 95 
bellows 8 and 3° instead of using outside 
pipes and pipe connections not only is the 
construction simplified, cheapened and ren 
dered more compact but the likelihood of 
injury to which external pipes and pipe con 
nections are subject is avoided. 
To facilitate the formation of the pas 

Sages and their ports the inner members of 
the bellows 3 and 3 are, by preference, con 
structed of two or more plies, three of such 
plies being shown in the present instance, 
So that the various ports can be formed in 
the Outer plies and the connecting passages 
in the intermediate ply by simple boring or routing operations. 

In order to increase the tension upon the 
bellows 3 or 3 as the latter approaches the 
limit of contraction I supply said bellows 
With a coiled spring 50 in addition to the 
Spring 5, as shown in Figs. 2 and 4, said 
Spring 50 being of such length that it will 
not come into play until the bellows has 
been partially contracted but after that time 
Will addits resistance to that of the spring 
5 to resist further contraction of the belows. 
I claim: 
1. The combination, in a mechanical mu 

sical instrument, of a wind chest and a stor 
age bellows with a passage providing com 
munication between the two, said passage having a port communicating with the stor 
age bellows, a valve for closing said port, a 
flexible diaphragm, carrying said valve, and 
a raised support for said diaphragm con 
tained within the storage bellows. 
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2. The combination, in a mechanical mu 
sical instrument, of a wind chest and a stor 
age bellows, a passage connecting Said bel 
lows and Windchest, said passage having two 
ports communicating with the storage bel 
lows, a spring-actuated check valve normally 
closing one of said ports but permitting flow 
of air from the wind chest into the bellows, 
and a diaphragm-carried valve for closing 

10 the other of said ports upon a sudden in 

crease in the degree of vacuum maintained 
in the wind chest. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 
two subscribing witnesses. 

GEORGE E. MARTIN. 
Witnesses: 

GEO. W. DAVIs, 
JACOB SCHILLER. 

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


