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UNITED STATES PATENT OFFICE, 
JUDSON ROGERS DE NOYELLES, OF BINGHAMTON, NEW YORK. 

PNEUMATIC VALVE. 

1,093,546. Specification of Letters Patent. Patented Apr. 14, 1914. 
Application filed May 16, 1913. Serial No. 768,130. 

To all whom, it may concern; 
Be it known that, I, JUDSON ROGERS DE 

Noy ELLEs, a citizen of the United States, re 
siding at Binghamton, in the county of 
Broome and State of New York, have in 
vented new and useful Improvements in 
Pneumatic Valves, of which the following 
is a specification. 
The invention relates to a pneumatic for 

mechanically played musical instruments, 
and more particularly to the class of valved 
pneumatics of player pianos. 
The primary object of the invention is the 

provision of a pneumatic wherein an air 
vent and bleed tube is arranged so as to 
assure a proper working of the valve and 
also which will permit the cleaning of the 
diaphragm chamber so as to prevent the ac 
cumulation of dust and foreign matter 
therein which necessarily results in imped 
ing the action of the valve or preventing the 
perfect working thereof for controlling the 
hammers while the instrument is being 
played. 
Another object of the invention is the 

provision of a pneumatic wherein the valve 
is limited in its movement and guided to 
and from its seat so as to assure the accu 
rate seating of the valve and preventing ex 
cessive movement thereof, which latter af 
fects the proper working of the player piano. 
Another object of the invention is the pro 

vision of a pneumatic wherein the bleed 
tube is controlled by a regulating device so 
that the action of the valve will be varied 
to assure a quick or slow action thereof, 
thereby effecting a sharp clear single note or 
a trill. 
A further object of the invention is the 

provision of a pneumatic in which a bleed 
tube is arranged to assure greater advan 
tages to a player piano as it connects di 
rectly to the diaphragm chamber, the dia 
phragm of which controls the valve, there. 
by enabling a clearer passage to be estab 
lished between the vent air tube leading 
from the tracker board so that the valve will 
be positively opened or closed with accu 
racy and the required rapidity for the 
proper working of the player piano when 
in action, the diaphragm being readily 
cleaned without requiring the removal of 
the pneumatic from the player piano. 
A still further object of the invention is 

the provision of a pneumatic wherein the 

| ging or breaking down thereof resultant 
from continued use of the player piano. 
A still further object of the invention is 

the provision of a pneumatic wherein the 
Construction thereof employs minimum parts thereby affording a simple device 
which is thoroughly reliable and efficient in 
Operation and inexpensive in manufacture. 
With these and other objects in view, the 

invention consists in the construction, com bination and arrangement of parts as will 
be hereinafter fully described, illustrated in the accoupanying drawing, and pointed out 
in the claims hereunto appended. In the drawings: Figure 1 is a side eleva 
tion of a pneumatic constructed in accord 
ance with the invention, showing the air 
vent tube leading from a tracker board, and 
the main suction tube leading to the main 
bellows. Fig. 2 is a vertical longitudinal 
Sectional view through the pneumatic. Fig. 
3 is a transverse sectional view thereof. 
Fig. 4 is an end elevation, showing the main 
suction tube in vertical section. Fig. 5 is a 
sectional view on the line 5-5 of Fig. 4. Fig. 6 is a top plan view of the pneumatic 
With the key operating bellows removed. 

Similar reference characters indicate cor 
responding parts throughout the several 
views in the drawings. Referring to the drawings by numerals, 
the pneumatic comprises a hollow body 5 
having arranged therein a horizontal par 
tition 6 and a vertical partition 7 forming 
independent compartments or chambers 8, 
9 and 10 respectively, the compartments 9 
and 10 being in communication with each 
other through a port 11 formed in the hori 
ZOntal partition 6, while the compartment 8 
is out of communication with said compart 
ments and therefore can be termed a dead 
air cell or space, it being understood of 
course that the pneumatics may be arranged 
in Series, and this is accomplished by con 
structing the body 5 of the required length 
and dividing the same transversely thereof 
at intervals. The body 5 of the pneumatic is 
preferably constructed from wood, although 
the same may be made from any other mate 
rial, and in the inner face of the bottom of the 
body is formed a diaphragm cell or chamber 
12 over which is bridged the resilient or 
flexible diaphragm 13, and into the dia 
phragm chamber 12 leads a trackertube 14to 
which is connected at its outer end a flexible 

diaphragm is reinforced to prevent the sag- air inlet tube, the same being extended to 
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one of the inlets in the tracker board 16 as 
usual for a purpose presently described 
Mounted in one end wall of the body 5 and 
opening into the chamber 10 is a nipple 7 
to which is connected a flexible suction tube 
1S, the same being connected with the main 
bellows of the player piano in the Ordinary 
well-known manner to effect a raising and 
lowering of the diaphragm 13 for a purpose 
presently described. Fixed to the top of the 
body 5 of the pneumatic is a hangel' or 
bracket 19 to which is connected the base or 
stationary cheek 20 of a bellows 21, the mov 
able cheek 22 of which is formed with an 
extension 23 to which is connected the striker 
rod 24 which is adapted to operate its re 
spective key of the key-board of the piano 
for the automatic playing thereof as usual. 
Opening into the compartment 9 through 
the top of the body 5 of the pneumatic is a 
tube 25 which also communicates with the 
bellows 21 so that on suction being created 
in the said compartment 9 the bellows 21 
will be caused to close, thereby actuating 
the striker rod 24 connected thereto, the Suc 
tion in the compartment 9 being controlled 
through the medium of a valve presently de 
scribed. Arranged within the compart 
ment 10 at right angles to each other and 
spanning the diaphragm 13 are flexible pro 
tective strips 26 which are suitably fastened 
to the said diaphragm at their crossing 
point and also fastened to the inner face of 
the bottom of the body 5 of the pneumatic, 
these strips being designed to prevent the 
sagging or breaking down of the diaphragm 
during continued use of the pneumatic. Ar 
ranged to span the port 11 in the horizon 
tal partition 6 is a bridge bar 27 which is 
formed with a central guide sleeve 28 for 
the valve, which comprises a stem 29 slid 
ably mounted in the guide sleeve 28, the 
lower end of the stem 29 being formed with 
an abutment block 30 which acts upon and 
is adapted to contact with a disk 31 fixed 
centrally to the diaphragm 13, while formed 
at the opposite end of the stem 29 is a 
double-faced valve 32, one face of which is 
adapted to engage a seat 33 formed in the 
upper side of the horizontal partition 6 for 
closing the port 11 when the said valve is 
operated in one direction, while the other 
face of the valve 32 is adapted to engage 
the inner end of an air inlet tube 34 which 
is adjustably threaded in the top of the 
body 5 and opens exteriorly thereof, the 
said valve 32 being designed to close the 
tube 34 on its reverse movement. Leading 
from and communicating with the dia 
phragm chamber 12 is an air bleed tube 35 
which extends upwardly and into the com 
partment 10 for communication there with. 
Adjustably threaded in one end of the body 
5 in allinement with the bleed tube 35 is a 
regulating screw 36 which engages in the 
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end adjacent thereto of the bleed tube 35 for 
opening or closing the same on the adjust 
ment of the said screw. 

it will be apparent that the air inlet tube 
can be adjusted to regulate the movement of 
the valve in the pneumatic, thereby accu 
rately controlling the said pneumatic during 
the working thereof, the bleed tube being 
controlled through the adjusting screw 36 to 
accurately control the rise and fall of the 
diaphragm 13 and also to permit the con 
venient cleaning of the diaphragm chamber 
12 as dirt and dust can be blown therefrom 
through said tube 35 into the compartment, 
10 on the opening of the free end of the tube 
35 by the screw 36, the said tube and the lat 
ter being further designed to increase or de 
crease the rapidity of action of the bellows 
without requiring the removal of the pneu 
matic from the player piano. When the 
diaphragm rises and falls it controls the 
valve for the propel: Working of the pneu 
lmatic and thei'elby assure the correct playing 
of the said piano when in action. 
The music sheet adapted to travel over the 

trackel' board 16 is wound and unwould to 
and from spools (not shown) in the ordi 
nary well-known manner, and this sheet 
travels over the said ti'acker board and acts 
as a valve for the pneumatic-i. e., so long 
as an imperforate portion of the note sheet 
cover's the inlet tracker board leading to the 
tube 14 which is connected with the pneu 
lmatic the latter remains inactive, but the 
moment a perforation in the note sheet 
passes over the said inlet in the tracker 
board the pneumatic becomes active, because 
the air is sucked through said tube 14 on the 
working of the main bellows and a suction 
therefrom is created within the compartment 
10 which causes the raising of the dia 
phragm 12, and this latter in turn lifts the 
valve 32 from its seat 33 in the partition 6, 
thereby establishing communication between 
the compartments 9 and 10, and by reason 
of the communication between the bellows 
and the said compartment 9 the bellows will 
becaused to close, thus actuating the striker 
rod connected with its respective key for the 
sounding of a single note. Should the bleed 
tube 35 not be present within the compart 
ment 10 it would be impossible for the rais 
ing of the diaphragm 13 and the resultant 
accurate activity of the valve within the 
pneumatic. The instant the music sheet 
closes the inlet in the tracker board from 
which leads the tube 14 the valve will be 
come lowered and the bellows will expand, 
taking in air through the tube 34, and this 
operation is repeated during the Working of 
the player piano. The bleed tube 35 when 
Open will clean the diaphragm chamber 12, 
thereby sustaining it clean and free from ac 
cumulated dust or foreign matter so that the 
accurate operation of the valve is assured 
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and the positive working of the diaphragm 
is maintained. 
From the foregoing it is thought that the 

construction and manner of operation of the 
device will be clearly understood, and there 
fore a more extended explanation has been 
omitted. 
What is claimed is:- 
1. A pneumatic comprising a body having 

a partition therein forming superposed com 
partments, said body being further provided 
with a diaphragm chamber in its bottom, a 
flexible diaphragm closing the diaphragm 
chamber from communication with a com 
partment adjacent thereto, an inlet tube ad 
justably mounted in the top of the body and 
establishing communication between the up 
permost compartment therein and the atmos 
phere, the said partition being formed with 
an opening in alinement with the inlet tube, 
a double valve for alternately closing the 
inlet tube and the said opening and having 
its stem working through the opening in the 
partition, flexible reinforcing strips crossing 
each other and superimposed upon the dia 
phragm and fixed to the bottom of the body, 
a disk mounted at the crossing point of the 
said strips, an abutment block formed on the 
stem and engageable with the disk upon the 
raising and lowering of the diaphragm to ac 
tuate the double valve, and means for guid 
ing the stem through the opening in the par 
tition. 2. A pneumatic comprising a body having 

3. 

a partition therein forming Superposed com 
partments, said body being further provided 
with a diaphragm chamber in its bottom, a 
flexible diaphragm closing the diaphragm 
chamber from communication with a com 
partment adjacent thereto, an inlet tube ad 
justably mounted in the top of the body and 
establishing communication between the up 
permost compartment therein and the atmos 
phere, the said partition being formed with 
an opening in alinement with the inlet tube, 
a double valve for alternately closing the in 
let tube and the said opening and having its 
stem working through the opening in the 
partition, flexible reinforcing strips crossing 
each other and superimposed upon the dia 
phragm and fixed to the bottom of the body, 
a disk mounted at the crossing point of the 
said strips, an abutment block formed on the 
stem and engageable with the disk upon the 
raising and lowering of the diaphragm to ac 
tuate the double valve, means for guiding 
the stem through the opening in the parti 
tion, a tube leading from the diaphragm 
chamber into the lowermost compartment in 
the body, and an adjusting screw threaded 
in one end of the body and forming a valve 
for the free end of the tube. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JUDSON ROGERS DE NOYELLES, 

Witnesses: 
MASON LOWELL, 
CLARENCE MACDow ALL. 

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