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To all whom it may concern: 
Be it known that I, Jose PH. P. Hu LDER, a 

citizen of the United States, and a resident 
of New York, in the county and State of 
New York, have invented certain new and 
useful Improvements in Expression Devices 
for Pianos, of which the following is a full, 
clear, and exact specification. 
My invention relates to improvements in 

expression devices for pianos or pneumatic 
player pianos, and particularly to means for 
pneumatically controlling the force of the 
hammer blow upon the string so as to 
modulate the sound produced thereby. 
The principal objects of my invention 

are to provide pneumatic means of novel 
construction for moving the hammer rest, 
toward the strings, and valve means co 
operative therewith for controlling the pneu 
matic means, whereby the position of the 
hammer rest may be shifted nearer to the 
strings to adjust the force of the hammer 
blow in varying degrees of intensity. With 
a constant power applied to the hammer, the 
volume of sound of the note struck will be 
governed by the distance through which the 
hammer strikes and consequently, by mov 
ing the hammer rest from its normal posi 
tion, the notes may be played softer or 
louder at the will of the operator. 

In the accompanying drawings, forming 
a part of this application, Figure 1 is a 
view in section of the expression pneumatic, 
showing a diagrammatic connection of the 
control valve: Fig. 2 is a front elevation, 
partly in section, of the control valve; and 
Fig. 3 is a view in perspective of a part of 
the control valve. 
The drawings show my invention applied 

to a portion of the hammer action of a 
piano having strings (A), hammers (B), 
and a hammer rest rail (C). 

(D) represents a suitable puppet valve 
board or casing disposed within the instru 
ment below the hammer rest rail. 
(E) represents a pneumatic attached to 

the under surface of the valve board and 
having arranged in the interior thereof a 
plate or board (1) hinged to the stationary 
part at (2), and to the movable leaf (3) 
at (4), so as to divide the pneumatic trans 
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versely into two independently collapsible 
Sections (5–5). This valve board (D) is 
provided with the channels (6-6), each 
separately connecting one section of the 
pneumatic to one of the puppet valves 
(7-7). These puppet valves are carried 
On diaphragms (S-S) and are adapted to 
establish communication between one of the 
collapsible sections and the atmosphere or 
the exhaust chamber (9) alternatively 
through the ports or valve seats (10–10) or 
(11-11) respectively, so as to operate 
that is, close or open-said collapsible sec 
tion. 
The exhaust chamber (9) is normally 

maintained in a state of air tension by means 
of the usual suction bellows (not shown) 
or other suitable apparatus. The dia 
phragm chambers (12-12) are also nor 
mally maintained in a state of air tension 
through the usual bleed duct communica 
tion with the exhaust chamber. Tubes 
(13-13) leading to the diaphragm cham 
bers are shown to represent diagrammati 
cally the connection of these chambers with 
the control valve means (F). 
The hammer rest rail (C) is normally 

in the position shown. To shift the posi 
tion of the hammer rest nearer to the strings 
on the closing of the sections of the pneu 
matic, provide the movable leaf of the 
pneumatic with the lever (14) which is con 
nected through a pitman (15) to an arm 
(16) secured to the hammer rest rail. It 
will be seen from this arrangement that as 
the sectional pneumatics are closed, the de 
scending movement of the lever will throw 
the hammer rest rail toward the strings. 
As the sections of the pneumatic are inflated, 
the hammers and hammer rest rail will of 
their own weight fall to their normal posi 
tions, consequently it is only necessary to 
impart to the pitman a positive motion on 
the downward stroke of the lever. This is 
accomplished by inserting the lower end 
of the pitman through an opening (17) in 
the lever and securing it from below by 
an adjustable button (18). 

Pianos or players are usually provided 
with manually operated means-such as 
pedals and connecting links—for shifting 

55 

60 

65 

70 

75 

80 

85 

90 

95 

00 



5 

O 

20 

25 

30 

35 

45 

50 

55 

60 

65 

2 

the position of the hammer rail to modulate 
the sound of the instrument. My construc 
tion permits of such manual means being 
used in the same instrument independently 
of and without hindrance from the pneu 
natic means described. 
The control valve means comprise the 

valve seats (19-19) located adjacent to 
each other in a suitable part of the instru 
ment and connected by the tubes (13–13) 
to the diaphragm chambers (12-12) re 
spectively, and the flat spring members 
(20-20) seated normally on the under Sur 
face of the parts (19-19). The members 
(20–20) are rigidly fastened at their rear 
ends (21) to the frame of the instrument. 
The member (20) is provided with a later 
ally projecting bent arm (22) which is 
adapted to engage the surface of the adja 
cent member (20') when the first member is 
depressed. A push button (24) and a 
hinged rod (23) are provided to depress the 
Spring members. 

prefer to make the member (20') of 
relatively heavier material than the member 
(20) so that when the arm borne by the lat 
ter member engages the surface of the for 
mer member, the increased resistance against 
further depression may be readily felt by 
the operator. 

It will be understood by those skilled in 
the art that the hammer rest rail may be 
suitably divided so as to modulate the bass 
and treble separately, in which event a sec 
ond pneumatic and control valve should be 
provided. 

It is also clear that the construction and 
arrangement of the various parts may be 
modified from that illustrated in the accom 
panying drawings without departing from 
the essential features of this invention; and 
furthermore, that a part or parts of this 
device may be used independently of the 
others. 
The manner in which my device operates 

is as follows: By depressing the member 
(20) the valve seat is opened and air is ad 
mitted through the tube (13) to the dia 
phragm chamber (12) to raise the puppet 
valve (7) and exhaust the air from the sec 
tion (5) of the pneumatic. This closing 
of the section draws the hammer rest rail 
toward the strings and carries the hammers 
in position for a blow of medium strength. 
On depressing the member (20) further, the 
projecting arm thereof will engage the Sur 
face of the member (20') depressing this 
member and causing its valve seat to be 
opened to the atmosphere so that in a corre 
sponding manner section (5') will be closed 
and thus move the hammer rest rail and 
the hammers to a position still nearer the 
strings for a soft blow. 

It will be seen that by this device three 
degrees of intensity of the hammer blow 
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may be obtained viz.: from the normal Toosi 
tion of hammer rest, from the intermediate 
position when the member (20) is depressed, 
and from the extreme position when both 
members (20–20) are depressed. 

i am aware that pneumatically operated 
devices have hitherto been invented to ac 
complish the modulation of sound by mov 
ing the hammer rest rail, or its equivalent, 
nearer to the strings than in its normal po 
sition; but none of these devices, so far as 
I know, permit of as wide a range of modu 
lation as may be attained with my device. 
Furthermore, I believe the sectional pneu 
matic and the control valve used in my de 
vice, as well as several other parts and com 
binations claimed herein, are entirely new 
to the art. 
What I claim as my invention and desire 

to secure by Letters Patent is: 
1. In an expression device for pianos the 

combination with the strings, hammers, and 
hammer rest member of a pneumatic hav 
ing a plurality of independently collapsible 
Sections; means actuated by the pneumatic 
for moving the hammer rest member to 
Ward the strings; and manually operated 
valve means for Serially controlling the op 
eration of the pneumatic sections. 

2. In an expression device for pianos the 
combination with the strings, hammers, and 
hammer rest member of, a pneumatic hav 
ing a plurality of independently collapsible 
Sections; pneumatically operated valve 
means for alternatively opening and closing 
said sections; means actuated by the pneu 
matics for moving the hammer rest mem 
ber toward the strings; and manually op 
erated valve means for serially controlling 
the operation of the pneumatic sections. 

3. In an expression device for pianos the 
combination with the strings, hammers, and 
hammer rest member of, a pneumatic com 
prising a stationary wall, a movable wall, a 
member disposed within the pneumatic 
hinged to its stationary and its movable 
walls dividing said pneumatic transversely 
into two independently collapsible sections: 
means actuated by the pneumatic for mov 
ing the hammer rest member toward the 
strings, comprising a lever arm borne by the 
movable Wall, an arm secured to the ham 
mer rest member, and connecting linkS; 
pneumatically operated valve means for al 
ternately opening and closing said sections; 
and manually operated valve means for se 
rially controlling the oneration of the pnell 
matic Sections. 

4. In an expression device for pianos the 
combination with the strings, hammers, and 
hammer rest member of a pneumatic com 
prising two independently collapsible sec 
tions; pneumatically operated valve means 
for alternatively opening and closing said 
Sections; means actuated by the pneumatic 
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for moving the hammer rest member to- the other member whereby, at the will of the 
ward the strings and manually actuated operator, both members may be operated to 
valve means for controlling the pneumatic gether. 
valve means, comprising two valve members JOSEPH P. HULDER. 

5 one of which may be independently oper- Witnesses: 
ated, and means borne by said independ- JoHN M. ScHULZE, 
ently operated member adapted to engage BERTHIA SIMONY. 

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


