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To all whom it may concern: 
Be it known that I, GEORGE P. BRAND, a 

citizen of the United States, and a resident 
of New York, in the county of the Bronx 
and State of New York, have invented cer 
tain new and useful Improvements in Walve 
Mechanism for Pneumatically - Operated 
Musical Instruments, of which the following 
is a specification, reference being had to the 
accompanying drawings, which form a part 
thereof. 
The invention relates to musical instru 

ments and more particularly to the action 
chest and valve mechanisms employed for 
actuating the player or power pneumatics, 
. The object of the invention is to provide 
a very condensed form of structure which 

tion of the action chest with the front, board. 
broken away. 

Fig. 2 is a vertical cross-section, on en larged scale, through the action chest illus 
trating the connection of the player or 
power pneumatics with the wippens of a 
plan.C. & Cition. . . . . 

Fig. 8 is a horizontai section through one 
tie of valve actions and appurtenant paris. 

Fig. 4 is a perspective view of the porch 
Ol' primary pneumatic. 

may be readily and accurately assembled, 
and in which the various valve mechanists 
and their elements are accessible. - 
A further object is to provide a waive 

mechanism which will act with great cer. 
tainty and rapidity, and which may be as 
sembled within the action chest, and in and 
upon one wall of said chest in coöperative 
relation with striker or power pneumatics 
mounted exteriorly of the chest. 

It has for a further object to provide an 
improved form of pouch or diaphragm, or 
primary pneumatic construction so as to ob 
tain greater freedom of movement of the 
diaphragm to augment its delicacy and in 

I obviate the resistance 
inherent in the usual form of annular dia 
phragms by making the same substantially 
rectangular with but two supporting sides 
offering resistance, the other sides being practically free and unsupported. 

40 

45 

5 

The invention, as hereinafter illustrated, 
shows a player action of a unit form pro 
viding a very compact structure which may 
be placed in an instrument directly behind 
the “fall 'hoard where ordinarily there is 
a limited space. The advantages of its con 
densed form are, therefore, apparent. 

Still a further object of the invention is to 
provide simple, yet efficient means for muf 
fling the sound or noise usually made by the 
valves and the air when in operation. 

Referring to the drawings: 
Figure 1 is a view in elevation of a por 

Fig. 5 is a perspective view of the com 
ponent parts of the pouch illustrated in Fig. 
4, said parts being disassembled. 

Like numerals of reference indicate like 
parts in the several views. 

Referring to the drawings, 
i denotes a suction and action chest 

which may be formed in any convenient 
ma.Kne;" and, as illustrated, has a rear sug 
posting waii. 2 for the valve actions and 
player pileuraatics, a removable front, wall 
8 to give access to the chest i, a base 4, end 
blocks 5 (which are shown in Fig. 3), and a 
head block 6. 

Sucioia or pressure for the chest 1 is pro 
cluded in any well known manner by appa 
attis notherein shown, the connectioi to the ches being preferably made through a 
channel 7 formed in the end blocks. 
The head block 6 is formed in sections 8, 9. 
The section 8 has borings, as at 10, which, 

through ducts 11, connect with the tracker. 
board of the instrument. The section 9 has 
borings 12 which register with the borings 
10, and also has intersecting borings 13, 
which, through suitable conduits 14, connect 
with the primary pneumatics or pouches of 
the valve actions. ------------ 
Upon the exterior of the back wall 2 of 

the chest are arranged supporting bars or 
ledges 5, of sectional form which support 
the striker pneumatics, 16. As illustrated, 
there are three supporting ledges extending 
from end to end of the chest and which sup 
port three tiers of striker or power pneu 
matics. Each of the supporting bars or 
ledges has a base section 17, and an outer 
Section 18, suitably secured together and se 
cured to the wall 2. 
The joints between the sections of the 
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outside of the instrument. 

2. 

head block and the sections of the support 
ing bars have suitable gaskets. There is a 
distinct advantage in forming these parts in 
section as they may be more readily bored 
and more readily assembled. 
Formed in the inner face of the wall 2 

are valve chambers 19, there being a valve 
chamber with its valve mechanism for each 
of the striker pneumatics 16. Each waive 
chamber has an atmospheric port 20, and 
each row or tier of valve chambers connects 
through its respective ports 20 with a chain 
nel 21, formed in the base 17 of the support 
ing bar, said channel being connected with 
the atmosphere through borings 22. This 
arrangement provides an efficient muffling, 
as pressures are equalized, and also provides 
for very economical manufacture. it is well 
known that valves make a noise in moving 
from one seat to another. After a pneu 
matic is deflated by the closing of the at 
mosphere port and upon release of the pneu 
matic by reason of the valve opening the 
inflation port and closing the exhaust port, 
the air required to inflate the pneumatic 
causes an air noise in passing through the 
space between the valve and its seat, and 
it is desirable to dispense with this noise 
as much as possible. By the present con 
struction this is accomplished by deaden 
ing the sound so that it cannot be heard 

The bases 17 
may be bored, as at 23, to correspond with. 
the ports 20, and when grooved give a maxi 
mum of area for passage of the air with 
out materially diminishing the strength of 
the base-piece. Borings 24, formed through 
the outer face of the wall 2, intersect the 
valve chambers 19 at one side. These bor. 
ings 24 register with openings 25, which are 
formed in part in the base-piece 17 and in 
part in the outer section 18 as seen in Fig. 2. 
intersecting borings 26 connect, them with 
the player pneumatics 16. 
Arranged in the base-piece 17 are valve 

pins 27, which extend centrally through the 
ports 20, and support, the valves. 28. Said 
valves 28 are freely movable upon the pins 
and serve to control the exhaust ports 20 
and the suction portS-29, the latter being 
formed through plates 30, which for in ex 
haust valve seats for the valves and which 
are applied to the inner side of the Vail 

Each of the valves 28 has a ster 31 
which is actuated by the diaphragm mem 
ber 32 of the pouch of primary pneu 
matic 33. 
The pouch or primary pneumatic 33 is 

of unique form and consists of a rectangular . 
block 34 having a channel 35 which provides 
heads 36 over which the diaphragiri member 
may be disposed. It is centrally bored as 
at 87, and upon the outer face of the block 
the boring is covered with a disk. 38, cen 

3.247,804. 

trally of which there is a perforation 39. 
serving as a bleed hole. 
The diaphragm member 32 is placed over 

the block 34 and upon the heads 36, being 
Secured by glue or the like to said heads, 
the diaphragm being drawn over the sides 
of the block and glued or otherwise secured 
to the outer faces thereof, as seen in Figs. 

65 
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3 and 4. By this means, as will be evident 
upon reference to Figs. 3 and 4, the dia 
phragm finds no resistance at the opposite 
edges, being free to move with ease at these 
points, the body portion of the diaphragm 
being free to move throughout its area and 
giving greater lifting power and offering 
less resistance. Over the diaphragm and 
the heads 36 are secured space bars 42. A 
boring 43 is formed through the upper edge 
of the block and connects with the boring 
37. This serves, through the duct 14, to 
connect the pouch member and the rear of 
the diaphragm to the tracker-duct. The 
blocks 34 may be cut from a channel strip 
of indefinite length; thus, there is a great 
advantage in manufacture. 

in assembling the unit form of pouch 
and exhaust valve plates 30 upon the wall 
2, the plates 30 are centered with reference 
to the valve stem 31. The unit pouch mem 
bers or primary pneumatics are applied 
thereto and each adjoining pair of pouch 
members is held securely in place by a 
resilient plate 44 and a screw 45. A suit 
able strip 30 of leather or the like, may be 
applied to the inner surface of the wall 2, 
and acts as an air seal for the plates 30. 
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The resilient plates 44 are cut away at their. . 
ends to clear the bleed holes of the pouches, 
and thus they bear upon the central line of 
the pouch members and appurtenant parts. 

It will be obvious from the above that 
all of the valve mechanisms are readily ac 
cessible upon removal of the front plate 3 
of the action chest 1, and that any of the 
valves, pouch lmembers, or appurtenant 
parts anay be readily removed, replaced, or 
examined with a minimum of inconvenience. 
The striker pneumatics 16 are secured to 

the bars 18 and each has its movable yoard 
16 pivotaliy connected, as at 46, with a plunger 47, which, through an adjustable 
meaber 48, actuates the corresponding 
wippen 49 of the piano action. The plun gers 47 pass through perforated guides 47. 
The operation of the mechanism is ob 

vious. Ali of the valve actions, being io 
cated within the action or surtion chest 1, 
are subject to the tension or suction of said 
chest, and the valves normally rest upon 
the seats of the suction ports 29. As soon 
as a tracker-duct is subjected to atmos 
pheric pressure, the diaphragm of its pouch 
or primary pneumatic is subjected to the 
fui suction of the chest and moves the valve 
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28, which instantly covers the atmospheric 
port 20, simultaneously opening the suction 
port 29, and subjects the striker or power 
pneumatic 16 to the suction of the chest. 
The collapse of the power pneumatic actu 
ates its corresponding wippen of the piano 
action. Upon closing of the tracker-duct, 
pressures are equalized on both sides of the 
diaphragm member 32 and the valve 28 is 
re-seated, closing the suction port 29. 
There is particular advantage in having 

the primary pneumatic formed as herein 
above described. Being of rectangular 
form, it has a greater area for a given size 
block than would be possible with a circular 
diaphragm such as has been commonly used 
in pouch structures. It perinits using a 
Smaller block for a given maximum area of 
diaphragm. Furthermore, the circular 
form of diaphragm is more limited as to 
its extent of movement, there is greater re 
sistance owing to the cup-form of the cham 
ber, and it tends to strain and pucker at the 
center. This results in the breaking down of 
the diaphragm, causing almost constant re 
newals. 
In the rectangular form, as defined, prac 

tically the whole surface of the diaphragm 
moves and gives a direct, firm thrust to the 
valve stem. By using suitable spacing 
means as the spacing blocks 42, the entire 
surface of the diaphragm is opened to the 
Suction of the chest, and there is ample 
Space at the sides of the blocks for the pas 
Sage of air. 
As illustrated, in the center of the dia 

phragm 32, there is a buffer disk 32 which 
forms a staple base and wearing surface to 
bear against the buffer 31, mounted upon 
the end of the valve spindle. 31. In using 
the rectangular form of diaphragm, there is 
little or no tendency to throw of the buffer 
disk. 32, which may be of a considerable 
size. Where a circular diaphragm is em 
ployed, there is constant trouble and annoy 
ance due to the throwing off of the buffer 
when one is used. 
There are special advantages in the va 

rious features of construction and arrange 
ment herein above set forth. The striker 
pneumatics may all be assembled upon their 

55 
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supporting members. The supporting 
members may be readily bored and assem 
bled with reference to their sections and 
with reference to the wall 2. The base-piece 
17 may be easily and accurately formed 
and its valve pins may be arranged with 
precision. The boring of the valve cham 
bers may be effected with harmony and the 
parts upon the outer face of the board may 
be assembled or taken down with greatest 
facility. Similarly, the pouch or primary 
pneumatic units may be formed as com 
plete structures and assembled upon the in 

ner face of the Wall 2, with their valves 
With the least possible inconvenience and 
trouble. Each individual part of the mech 
anism is thus made accessible and renew 
able, and the parts are interchangeable. It 
is obvious that the chest, as a whole, is very 

65 

70 
much condensed inasmuch as the valve . 
chambers and valves are located directly in 
One Wall of the chest and that, there is 
nothing extending within the chest except 
the pouch members and suction valve port 
plates. . . - 
Another advantage is that I am able to 

obtain close coöperative relation between 
the valve and the pouch. . 

75 

Modifications in details may be resorted 80 
to without departing from the spirit of the 
invention or sacrificing any of its advan 
tages. . . 

What I claim as my invention and desire 

1. In a device of the character described, 
the combination of a vacuum chamber cas 
ing, valve chambers formed in one wall of 
Said casing, valves arranged in said cham 
bers, primary pneumatics within the vacu 
um chamber for actuating said valves, said, 
primary pneumatics removably secured to 
the wall of said chamber. 

2. In a device of the character described, 

to secure by Letters Patent is: 85. 

90 

the combination of a vacuum chamber cas: 95 
ing, valve chambers formed in one wall of 
said chamber, valves arranged in said cham 
bers, primary pneumatics within the vacu 
um chamber for actuating said valves, said . . primary pneumatics removably secured to 100 
the wall of said chamber, striker pneu 
matics mounted upon the exterior wall of 
the chamber and ducts formed through the 
wall of the chamber directly connecting said 
striker pneumatics with said valve cham- 105 
hers. 

3. In a device of the character described, 
the combination of a vacuum chamber 
valve chambers formed in one wall of said 
chamber, valves arranged in said chambers, No 
perforated plates partially covering said 
chambers and forming suction valve seats 
for the valves, primary pneumatics within 
the vacuum chamber mounted on said plates 
and coöperating with the valves for actuat. 
ing the latter, and atmospheric ports ex 
tending through the wall of the casing, 

. 4. In a device of the character described, 

15 

the combination of a vacuum chamber cas 
ing, valve chambers formed in one wall of 120 
said chamber, suction ports connecting said 
chambers with a suction chamber, atmos 
pheric ports formed through the wall of the 
vacuum chamber and providing atmospheric 
ports for the valve chambers, valves ar- 25 
ranged in said valve chambers for control 
ling said ports, primary pneumatics ar 
ranged on the same wall of the chamber for 
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controlling the valves, and striker pneu 
matics mounted exteriorly to the chamber 
and having ducts communicating with the 
valve chamber through the wall of the 
vacuum chamber. 

5. In a device of the character described, 
the combination of a vacuum chamber cas 
ing, valve chambers formed in one wall of 
said chamber, said valve chambers arranged 
in a series of rows, atmospheric ports ex 
tending through the wall of the vacuum 
chamber to the waive chambers, supporting 
bars for striker or power pneumatics ex 
teriorly mounted upon the wall of the 
vacuum chamber and provided with a groove 
registering with a series of the atmospheric 
ports, striker pneumatics arranged upon one 
section of said supporting bars, one for each 
valve chamber, and connected therewith 
through ducts formed in the bars and wal 
of the vacuum chamber, suction ports for 
the valve chambers opening to the vacuum 
chamber, and primary pneumatics within 
the vacuum chamber operatively associated 
with the valve chambers and their valves, 
and valves within said valve chambers. 

6. In a device of the character described, 
the combination of a vacuum chamber cas 
ing having valve chambers formed in one 
wall of the casing and arranged in a series 
of tiers, supporting bars removably secured 
to the exterior of the wall, one for each tier, 
an atmospheric port for each of the valves 
formed through the wall of the casing, a 
groove in the supporting bar registering 
with all the atmospheric ports of one tier of 
valves, valve pins secured to said supports 
and extending into the valve chambers, 
valves supported on Said pins, suction ports 
for said valves, primary pneumatics remov 
ably associated with said valves and ar 
ranged interiorly of the vacuum chamber, 
striker pneumatics one for each valve Sup 
ported upon the supporting bars, aid ducts 
extending through said bars and the Wall of 
the vacuum chamber for connecting the 
valve chambers and respective striker pneu 
matics. 

7. In a device of the character described, 
the combination of a vacuum chamber cas 
ing, valve chambers arranged in tiers and 
formed in one wall thereof, atmospheric 
ports for each of the valve chambers extend 
ing 
rated plates for each of said chambers pro 
viding suction port, seats for the valves, pri 
mary pneumatics for actuating the valves, 
removably secured to the wall and bearing 
against said plates, striker pneumatics ex 
teriorly arranged to the wall, one for each 
valve chamber, and ducts extending through 
the wall and connecting the valve chambers 
with the respective striker pheumatics. 

8. In a device of the character described, 
a vacuum chamber having 'a back wall and a 

g through said wall, removable perfo 

1,24?,604. 

removable front wall, valve chambers formed 
within the back wall, said chambers ar 
ranged in a series of tiers, atmospheric ports 
for the chambers extending through the back 
wall, sectional supporting bars, one for each 
tier of valves arranged exteriorly of said 
wall, a groove in one section of each of said 
bars registering with the atmospheric ports 
of a tier of valve chambers, said groove com 
municating with the atmosphere, a valve 
pin for each valve chamber secured to the 
supporting bar, valves within the chambers 
mounted upon the pins, a removable plate 
for each valve chamber having a suction 
port, a primary pneumatic for each valve 
arranged within the vacuum chamber and 
clamped against the plate, striker pneumatics 
Supported on said sectional bars and in com 
munication with the respective valve cham 
bers, and tracker duct connections for each 
of Said primary pneumatics. 

9. In a device of the character described, 

70, 
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the combination of a vacuum chamber hav. 
ing a back wall and a removable front wall, 
a series of removable valve mechanisms ar 
ranged interiorly of the vacuum chamber 
and in tiers, sectional supporting bars se 
cured to the exterior of the back wall, one 
for each tier of valve mechanisms, striker 
pneumatics mounted upon said sectional Sup 
porting bars, and registering openings in 
said bars and the back wall communicating 
with the valve mechanisms, whereby the 
striker pneumatics are placed under exhaust 
or atmospheric pressures. 

10. In a device of the character described, 
a vacuum chamber incased by a back wall, 
a renovable front wall, base and end walls; 
valve mechanisms including primary pneu 
natics arranged within the chamber and 
upon the back wall, and controlling striker 
pneumatics, the latter removably secured to 
the exterior of the back wall and controlled 
by the valve mechanisms, and a sectional 
head for the casing having registering 
ducts, there being a duct for each valve. 
mechanism, one section of the head having 
means for the attachment of tracker con 
nections, and the other section of said head 
having means of connection with the pri 
mary pneumatics. 

11. In a valve mechanism for pneumati 
cally operated instruments, a primary pnet 
matic embodying a base piece and a dia 
pill'agm of substantially rectangular form 
secured thereover with two edges secured 
thereto in one plane and the other edges un 
attached in said plane but affixed in another 
plane with portions practically free and un 
suppoite. , whereby minimum resistance is 
provided, and means disconnected from the 
diaphragm, and bearing against Saji base 
piece for supporting said primary pneu 
matic in operative position. 

12. In a valve mechanism for pneumati 
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. cally operated instruments, a base piece 
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means interposed between said piate 

having projections at opposite ends form 
ing a channel, a diaphragm Secured to said 
projections and to the outer faces of the op 
posite sides of Said base piece, means en 
gaging said diaphragm at Said projections, 
a member having a valve seat and a resilient 
member pressing said means against Said, 
first-named member. w 

13. In a valve mechanism for pneumati 
cally operated instruments, a base piece with 
projections forming an open-ended channel, 
a diaphragm secured to said projections and 
overlapping the opposite edges of the base 
piece and secured thereto with subst:atially 
the entire area of the body portion free for 
novement, a plate having a valve seai, 

politions of the diaphragm over said gro 
jections, and means holding said base piece 
and Said means against Said piate. 

14. In a valve mechanism for pneumati 
cally operated instruments, a base piece with 
a channel extended therethrough, said base 
piece having end projections, a diaphragm 
secured to said projections and overlapping 
the opposite edges of the base piece and Se 
cured thereto with substantially the entire 
area of the body portion free for movement, 
a plate having a valve seat, means inter 
posed between said plate and portions of 
the diaphragm over said projections, and 
means bearing against the outer face of said 
ase piece and renoved from the diaphragm 

for Sustaining the parts in position. 
15. A primary pneumatic for waive ac 

tions comprising a block having a channel 
providing heads, an atmospheric connection 
to Said channel, a bleed hole extending 
thereto, a diaphragm member extending 
over said heads and block and inciosing the 
channel, and a buffer centrally arranged 
with reference to said rectangular dia 
phragm. 

6. A primary pneumatic for valve ac 
tions, comprising a base piece with a rec 
tangular chamber therein and projections 
at opposite ends forming opposed walls of 
said chamber, said base piece being bored 
and having a boring through one end com 
smunicating with said boring, a diaphragm 
S3rounding said chamber and secured to 
said projections and to the opposite sides of 
the base piece, With opposite portions Sup 
pCited in one plane and the other portions 
tain attached in the same plane free and un 
Supported to reduce resistance and give 

S. 

s 

greater lifting power to the diaphragm. 
i. in a device of the character described, 

a vacuum chamber casing having an atmos 
pheric port in one Wali thereof, and a pieu 
natic-support on the Outer wall of said cas 
ing having a groove communicating with 
Said port and with the atmosphere. 

i8. In a device of the character described, 

a vacuum chamber casing having an atmos 
pheric port and a valve chamber and a bor 
ing communicating therewith, and a pneu 
matic-support outside of said casing having 
a groove communicating with said port and 
With the atmosphere and an opening for 
affording communication between said bor 
ing and a power pneumatic. 

19. In a device of the character described, 
a vacuum chamber casing with a plurality 
of atmospheric ports, and a pneumatic-Sup 
port outside of said casing having a groove 
communicating with Said port and with the 
atmosphere. v. Y. g. 

20. In a device of the character described, 
a vacuum chamber casing with a plurality 
of atinospheric ports, a pneumatic-support 
outside of Said casing having a groove com 
inunicating with said ports and with the 
atmosphere, and valve guiding pins mount 
ed in said support and extending into said 
OriS. 

p 21. In a device of the character described, 
a vacuum chamber casing with a plurality 
of atmospheric ports, a pneumatic-support 
Outside of Said casing having a groove com 
municating with said ports and with the 
atmosphere, and valve guiding means ex 
tended through said ports. 

22. In a device of the character described, 
a vacuum chamber casing with a plurality 
of atmospheric ports, a pneumatic-support 
outside of said casing having a groove com 
municating with said ports and with the 
atmosphere, and valve guiding means in said 
Support. . 

23. In a device of the character described, 
the combination of a vacuum chamber cas 
ing, valve chambers formed in one wall of 
said casing, valves arranged in said cham 
bers and primary pneumatics within the 
vacuum chamber and supported independ 
ently of one Wall thereof for actuating said 
valves. 

24. An action chest having a vacuum cham 
ber with a back board, and a removable 
front board, and valve seats and diaphragms 
Within the vacuum chamber and supported 
entirely independently of the front board. 

25. An action chest having a vacuum cham 
ber with a back board, and a removable front 
board, and valve seats and diaphragms with 
in the vacuum chamber and supported en 
tirely independently of the front board, said 
back board having valve chambers, and 
valves therein. W 

26. An action chest having a vacuum cham 
ber with a back board, and a removable front 
board, and valve seats and diaphragms with 
in the vacuum chambar secured to the back 
board and supported entirely independently 
of the front, board. 

27. An action chest having a vacuum cham 
ber, with a backboard and a removable front, 
board, valve seats, and diaphragms within 
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said chamber and holding Said seats to the back board independently of the front 
back board independently of the front, board, there being a space between said dia. 
board. phragms and Seats. 

28. An action chest having a vacuuia cham- w GEORGE P. BRAND, 
5 ber, with a back board and a removable front Witnesses: 

board, valve seats, and diaphragms within. W. R. BAUM, 
said chamber and holding said seats to the E. i. Boll D. 


