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1,174,807. 

UNITED STATES PATENT OFFICE. 
w11.IIAM G. BETz, OF BUFFAL0, NEw York. 

PNEUMATIC ACTION. 

To all whom it may concern: 
a citizen of the United States, and a resi 
dent of the city of Buffalo, county of Erie, 
and State of New York, have invented cer 
tain new and useful Improvements in Pheu 
matic Actions, of which the following is a 
specification. - 
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forming a part of this specification, and in - - * ... - . . . s’ - ' 
. . . . . istering with the port 16 and said plate, 

and arrangements of 
scribed and claimed. . . -- - - 
The invention will be best understood by 

My invention relates. to improvements in 
pneumatic actions especially adapted for 
use in piano players, and has for its object 
the production of a pneumatic action which 
will be of simple and economical construc 
tion, sensitive and quick-acting in opera 
tion, and of high efficiency in use. 

Other objects will appear hereinafter. 
The invention consists in the combinations 

reference to the accompanying drawing 

which, 

25 
Figure 1 is a central section through a 

pneumatic action embodying my invention, 
and Fig. 2 is a section taken on substantially 
line a--a of Fig. 1. . 
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The preferred form of construction as 
illustrated in the drawing comprises a main 
vacuum chamber 1 which, when the action 
is installed in a piano, extends the entire - - w tion, as shown in Fig. 1, the valve 20 will 

be at its lower terminal of movement rest 
ing upon the valve seat 19 so as to prevent. 

width of the instrument. This chamber is 
formed by an upper member 2, a lower 
member 3, and spacing strips 4 arranged 
at the edge portions of the members 2 and - - - * . . . . . the passage 17 leading to pneumatic 18. 

Arranged in the member 2 above the valve 
20 is a port 22 which communicates with 
a passage 23, extending longitudinally of . 

3. This main vacuum chamber, when the 
action is in use, is connected with a suit 
able, suction mechanism for constantly. 
maintaining a partial vacuum in said cham 
ber, as will be readily understood by those membe - - - - - - w - with the outside atmosphere. The port 20 

is so positioned that, when the valve 20 is 
in closing position, relative to the valve 

skilled in the art. 
Formed in the member 2 is a passage 5, 

the outer end of which is adapted to be con 
nected by means of a pipe 6 with one of 
the openings in the tracker bar of, the in 
strument in which the mechanism is in 
stalled. Said passage 5 is in constant com 
munication with the vacuum chamber 1 by 
means of a restricted passage, generally 

50 
passage 5 terminates in a port 8 over which 
is arranged a flexible diaphragm 9 of rub 
ber cloth, leather or other suitable material. 
The port 8 is enlarged in cross sectional 

- area with regard to the passage way 5, - - - - - - * -- " - - - - - - . . . 

but is, quite shallow, having only sufficient connected by means of a rod 24 and coöp 

lºnown as a vent, 7. The inner end of the 

Be it known that I, William G. Betz, 
description proceeds. 

parts hereinafter de- arr; 
-- ~ : . . . . which leads a passage 17 in open communi 

depth to permit of proper play of the dia 
phragm, thereby rendering the device ex 
tremely sensitive, as will be obvious as the 
Coºperating with the diaphragm 9 is a 

lever 10, pivoted intermediate its extremi: 
ties as at 11 between ears 12 formed integral 
with and depending from one end of a plate 
13 secured, as shown, to the under side of 

specification of Letters Patent. Patented Mar. 7, 1916. 
Application filed May 20, 1914, serial No. 889,724. . . . . . 
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€5 
member 2. The end of lever 10 coºperat 
ing with the diaphragm 9 is provided with 
a felt pad or cushion 14 which engages 
against the under side of a plate 15 ar 
ranged at the under side of said diaphragm. 
The arrangement is such, as will be seen, 

70 

that flexing of said diaphragm effects os 
cillation of the lever 10. The plate 13 is 
arranged over a port or chamber 16 from 
cation with a pneumatic 18 which is fixed 
to the upper side of member 2. The plate 13, is provided with a central opening reg 
surrounding said opening, is bent upwardly 
to form a valve seat 19. Coºperating with 
said valve seat is a valve.20 which is carried 
at the upper end of a stem 21, the lower 

80 

end of said stem being threaded in the ad 
jacent end of the lever 10. The arrange. 
ment is such, as will be seen that, when the 

85 

diaphragm 9 is in upwardly flexed posi 

90 
communication between the chamber 1 and 

member 2 which is in open communication 

seat 19, as just described, a communication 
will be established between said port and 
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100 
the passage 17, or in other words, between . 
the pneumatic 18 and the outside atmos 
phere. Upon elevation of the valve 20, 
caused by downward flexing of the dia 
phragm 9, said valve will be moved to close 
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the port 22 and to open communication be 
tween chamber 1 and passage 17, or in other 

mafic 18. 
The 

words, between said chamber and the pneu 
ovable side of the pneumati C 18 is - 

110 
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erating nuts 25 with OIle end of a lever 26 
rockingly mounted at 27 at the under side of the member 3. The opposite end of the 

10 - - - 

movement of said pneumatic side. A leaf 
spring 30 coöperating with the lever 26 
serves to normally hold one end of said le 

15 

20 
function of said spring. 

lever 26 engages with a vertically extend 
ing rod 28 which is connected with the 
striker of one of the keys of the instrument. 
in conjunction with which the device is used. 
Coöperating with the movable side of the 
pneumatic 18 is an adjustable stop 29 which - - - - - - - - - - - - -- 

serves, as seen, to limit: the amplitude of Sage 5. At the same time, the vacuum in 
chamber 1 will cause the valve 20 to move 

yer at its lower terminal of oscillation and 
the pneumatic in distended condition...The spring 30 may perhaps be dispensed with in 
parts coöperating therewith would serve the 
In the use of the action, a plurality is em 

ployed; one action coöperating with each 
note or key of the instrument in conjunc- and 
tion with which the mechanism is used. By 
reason of the constant partial vacuum main 

25 
tion between said chamber and the passage 
5 and pipe 6, a corresponding partial vacu 
tained in the chamber 1 and the communica 

um will be normally maintained in said pipe 
30. 
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40 
equilibrium at opposite sides of the dia. 

45 

and passage. This will result in equaliz 
ing the pressure at opposite sides of the dia 
phragm 9 which will be normally in an up 
wardly flexed condition, as shown by reason. 
of the suction in the chamber 1 drawing 

sponding with the pipe 6, air will be ad 
mitted to the latter, and hence to the pas 
sage 5 which will destroy the condition of 
phragm 9, resulting in the latter being flexed 
downwardly, as will be readily understood, su - 
it being clear that the restricted vent 7 will and eço 
not afford a passage through which the air, 
thus admitted to the passage 5 will pass with sufficient velocity to immediately equalize 

wardly, opening communication between ti 
vacuum chamber 1 and the pneumatic 18, 
and closing the port 20 leading to the out 

55 side atmosphere. Immediately upon com-º: 
munication being established between vacu 
um chamber 1 and said pneumatic, the air 
will be exhausted from the latter, being 
drawn into the vacuum chamber, causing 

60 

the pressure at opposite sides of said dia. 

ing of the lever 26 with the re 
eration of the key-striker coöperating with 
the member 28. Upon the opening in the 

phragm. Upon downward flexing of said 
diaphragm, the valve 20 will be moved up 

collapsing of said pneumatic and hence rock 

note sheet moving out of registration with 
the opening in the tracker bar with which 

1,174,807 

the pipe 6 communicates, communication be 
will be discontinued, whereupon the in 
creased pressure in the passage 5 and pipe 
6, above mentioned, will be immediately re- 7 
duced and equilibrium established at opp 
site sides of the diaphragm 9 through the 
communication afforded by the vent 7 b 
tween the vacuum chamber 1, and the pa 

tion between said chamber and th 
movement of said valve, being rocked to re 

- - - - - rith in- turn the diaphragm 9 to its upwardly flexed 
asmuch as the weight of the rod 28 and the . 

wardly, - - - - - - - - - - 

lishing communication between the pneu 
rii; 

tended to its normal position. . . . . 
With the arrangement set forth, it will 

be seen that the passage leading from the 

extremely short and so that in the oper 
ation of the mechanism, when the valve 20 
pneumatic 18 will be accomplished sin 

. . . . ~~... ---> --> - - - - - - - - - - - sary to 

downwardly upon the valve 20. As a per- - 
foration or opening in the note sheet which 
passes over the tracker bar of the instru-º 
ment, when the latter is in use, registers ment, when the latter is in use, registers length. This results in quick 
with the opening in said tracker bar corré- :*A*r.: -- - - - - - 

- - - - - écöperate with said stem. 
sulting op 

tween the latter and the outside atmosphere 

downwardly to discontinue the commi 
• & “. . . . . . . . . . ... • 1 the pneu 

matic 18, the lever 10, in the downwa 

position. Upon the valve 20 moving down 
- the port 22 will be opened, estab 

the outside atmosphere which, to 
ith the influence of the spring 30 
- of the member 28 upon the 

lever 26, results in said pneumatic being dis 
90 

main vacuum chamber to the pneumatic 

is open, the immediate collapsing of th 
with this arrangement, it becomes unneces 

- sclude or withdraw a large quantity: 
of superfluous-air before the withdrawal of tº 
air from the pneumatic takes place, as would 100 
be the case were said passage 17 of greater 

- iction and 

forth; it will 
ºdouble fun 

seat and of a f 
sulting in a co 

clear that, upon such removal of s?id m 
ber, the entire operating mechänism is ex 
posed and accessible. Further, with the * 
arrangement set forth, the valve stem 21. 
may be made very short so as to render i 
unnecessary to employ guides or keepers to 

to guide the same 125 
in its reciprocatory movement. This results 
in the elimination of friction which is necessarily incidental to the employment of 
guiding means and hence conduces to a 
greater freedom and ease of operation. The 130 

  

  

  

  

  

  



s 

10 

15 
claim as new and desire to secure by Letters 
Patent is: A pneumatic action comprising a vacuum 
chamber; a passage leading to said cham 
ber; a diaphragm closing said passage; a 
passage leading from said chamber; a pneu- 

appended claim. 

1,174,807 
threading of the stem 21 in the lever 10 
affords means for readily adjusting the lat 
ter relative to said lever in order to secure 
proper positioning of the valve 20 relative 
to the seat 19 and the port 22. 
While I have illustrated and described the 

preferred form of construction for carrying 
my invention, into effect, this is capable o 
variation and modification without depart 
ing from the spirit of the invention. I, 
therefore, do not wish to be limited to the 
exact details of construction set forth, but 
desire to avail myself of such variations and 
modifications as fall within the scope of the . 

Having described my invention what I 

copies of this patent may be obtained for five cents ea, 

matic in open communication with said last 
mentioned passage; a valve plate arranged 
about said open communication provided 
with a central perforation and having the 
edges of said perforation turned into said 
communication to constitute a valve seat; 

25 

ears formed integrally with the sides of said 
plate and projecting at right angles thereto; 
a lever pivoted in said ears and operatively 
connected at one end with said diaphragm; 
a valve stem on the other end of said lever 

30 

projecting through said valve; and a valve 
on said valve stem seating on said valve, 
substantially as described. . . . . . . . . . . . . . . . 

two subscribing witnesses. . . . . . . . . . . . 

I.- . WILLIAM G. BETZ. 
Witnesses: — — . 

Josh UA R. H. Ports, 
HELEN F. LILLIs. 

Washington, D. C.” º 
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In testimony whereof I have signed my 
name to this specification in the presence of. 

ch, by addressing the “Commissioner of Patents, 

  

  


