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No. 822,098. 

UNITED STATES PATENT OFFICE. 
CHARLESS. BURTON, OF OAK PARK, ILLINOIS. 

EXPREssion-control. NG Device FOR MusicAL NST VENTS 

To all authori, it in Guy conce77. 
Be it known that I, CHARLEs S. BURTON, a 

citizen of the United States, residing at Oak 
5 

io 

Park, in the county of Cook and State of Ili 
nois, have invented certain new and useful Improvements in Expression - Controlling 
Devices for Musical Instruments, of which 
the following is a specification, reference be 
ing had to the accompanying drawings, form 
ing a part thereof. 
The purpose of this invention is to provide 

more efficient means than have hitherto been 
commonly employed for regulating the ex 
pression or loudness and softness of tone in 
an automatic musical instrument or player. 

It consists of the features of construction 
set out in the claims. 

In the drawings, Figure 1 is a partly-sec 
tional front elevation of a portion of an auto matic player embodying my improvements. 
Fig. 2 is a section at the line 22 on Fig.1. 

I have shown my invention as applied to a 
familiar form of pneumatic action for an au 

25 
tomatic player in which an air-chamber 1 is 
connected with means for maintaining there 
in an exhaust tension or rarefied condition of 
air and in which there are located primary 
pneumatics 2 for operating valyes 3, which 
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cofitrol the motor-pneumatics 4 for operating 
the strikers 5, which operate upon the keys 
of the instrument to be played in a manner 
well understood, said valves 3 being moved 
by the primary pneumatic for putting the 
motor-pneumatic in communication either 
with the exhaust tension or rarefied air in 
chamber 1 or with the atmosphere, the latter 
being what may be called the “normal' con 
dition of the notor-pneumatic, and causing it 
to be fully expanded to uphold the striker, 
and the condition of communication of the 
motor-pneumatic with the air-chamber 1 be 
ing produced when the primary pneumatic is 
inflated, and such inflation being caused by 
admitting the outer air to the primary pneus. 
matic through the tracker-ducts 7, controlled 
by the customary perforated sheet 32, and 
the effect of such communication of the 
chamber 1 with the motor-pneumatic being 
the collapse of the latter, causing its striker 
to strike the key to be sounded correspond 
ing to the particular tracker-duct, the opening 
of which causes such action of the motor 
pneumatic. It is well understood that the 
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force of the blow struck by the collapse of the 
motor-pneumatic when it is put in communi 
cation with the chamber 1 depends upon the 
degree of exhaust tension in said chamber, 
and the purpose of my invention is to regu. 
late this exhaust tension in a perfectly-grad 
uated manner and at the will of the operator 
from the least which will cause the motor 
pneumatic to strike the softest biow which 
will produce any sound to the greatest, which 
can be produced by the means provided for 
that purpose. The exhaust tension is pro 
duced by customary pumping-bellows 8, ex 
hausting the air from the main exhaust bel 
lows or equalizer 9, which is calculated to 
maintain, in any chamber with which it, may 
be freely connected, a degree of exhaust ten 
sion measured by the tension of the spring 
10, which operates to keep said receiving-bel 
lows distended and resists its collapse, which 
the action of the chambers tends to cause. 
The equalizer or main exhaust-bellows 9 is in 
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75 
communication with the air-chamber 1 
through a passage 11 in the foundation 
board 12, on the under side of which the bel 
lows 9 is mounted and which forms one side 
of the bellows-chamber; but said passage 11 
does not lead directly from the bellows 9 to 
the chamber 1, but into a pneumatic or small 
valve-operating bellows 13, which is also 
mounted upon the under side of the founda 
tion-board and conveniently in the position 
shown--in front of the forward or hinged side 
of the bellows 9 directly under the chamber 
1-and from said pneumatic 13 there is an 
open throat 14 through the foundation-board 
which leads up into said chamber k. At the 
upper side of the port 15, by which the pas 
sage 11 communicates with the pneumatic 
13, and within the passage 11 there is a valve 
16, which seats downwardly to close said 
mouth 15 and is operatively related to the vi 
brating leaf 18 of the pneumatic 13 through 
the medium of a lever 19, pivoted so as to 
cause the valve 16 to be drawn to its seat by 
the collapse of the pneumatic. Said vibrat 
ing leaf is exposed to the action of a tension 
spring 20, which to the extent of its tension 
tends to hold the pneumatic 13 expanded, 
and thereby to leave the valve free to move 
of its seat at the port 15 for passage of air in 
ward-that is, toward the chamber 1. The 
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result, however, of opening communication 
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from the bellows 9 to the pneumatic 13 is hold the valve 26 seated. When the opera- 65 
to collapse the pneumatic, and such col- tor, depresses, the stop-button, the valve 26 

O 

25 

operator will 

Any mechanical connections may 

lapse seats the valve 16. It will be seen, 
therefore, that the tension of the spring 20 
determines the exhaust tension which can be 
produced in the chamber 1 by means of its 
communication with the exhaust-bellows or 
equalizer 9, and that any admission of air to 
the chamber 1 through the motor-pneumat 
ics when they are brought into action for sounding a note by tending to diminish the 
exhaust tension in the chamber 1 causes the 
valve to open just until the exhaust tension 
is restored to the degree determined by the 
spring 20, and thus in the continuous opera 
tion of the instrument for playing the valve 16 will vibrate on and off its seat, barely 
opening and closing as the air is drawn into 
the chamber 1 from the motor-pneumatics in 
performing their function. 
Any means by which the tension of the 

spring 20 can be put under the control of the 
R; under his control also the force by which the motor-pneumatics oper 

ate and strike the keys of the instrument. 
be em 

ployed for tensioning the spring 20 at will, 
and such expedients would be within the 
generic scope of my present invention; but 
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4O. 

may be derived 
45 

leaf vibratin 

55 

in practical operation it is desirable for the 
operator to control the tension by a single 
5. so that with two E. he may cont trol such tension for two different sections of 

the instrument, as bass and treble, and the 
muscular effort necessary to do this if it in 
volved tightening and holding at any desired 
tension a spring sufficiently strong to induce 
the necessary maximum tension in the cham 
ber 1 might be quite severe and might eon 
To avoid this difficulty, therefore, I provide 
means for utilizing the pneumatic force which 
to the tensioning of the spring 20, and for 
this purpose I employ what I term an “ex. 
pression-pneumatic. 21, which is naounted. 
above a fixed cross-bar 22 and has its upper 

and connected to the rod 23, 
which extends through the spring 20 and is 
rovided at the E. end with a stop thereon 
or compressing the spring as the rod is drawn 
down, which will be effected by the collapse 
of the expression-pneumatic. This expres 
sion-pneumatic is in eommunication with the 
exhaust-bellows 9 by a duct 25, which leads 
into said expression-pneumatic through the 
oscillating or vibrating leaf of the latter. Its 
mouth at the inner side of said leaf within 
the expression-pneumatic is closed by a valve 
26, whose stem extends out through the leaf 
and is connected with a stop-rod 27, sur 
mounted by a button 28 in proper position 
to be depressed by the operator. spring 
29 within the expression-pneumatic tends to 

stitute a practical objection to such devices. 

from the exhaust bellows 9. 
minishing 

will be initially forced off its seat; but the 
result of s.ch opening of the valve being to 
expose the motor-pneumatic to the exhaust 
tension through the duct 25 from the bel 
lows 9 the expression-bellows will be immedi 
ately collapsed a little; but such collapse 
will cause the valve 26 to be again seated, 
cutting off communication between the main 
bellows 9 and the expression-bellows, be 
cause as the movable leaf of the bellows de 
scends it carries the valve 26 away from the 
end of the stop-rod 27, permitting the spring 
29 to close the valve 31. Whatever move 
ment the upper leaf of the expression-bel 
lows has made while the valve was open will 

is 

have compressed the spring 20 and to the ex 
tent of such compression increased the ten 
sion operating to hold the pneumatic 13 ex 
panded and to determine the exhaust ten 
sion operative in the chamber 1, and if the 
operator continues to depress the button 28 
the moving leaf of the expression-pneumatic 
will continue to descend, said pneumatic be 
ing closed by the suction from the bellows 9; 
but wherever the operator ceases to depress 
the stop-button, at that point the collapse of 
the expression-pneumatic ceases and the ten 
sion Pthe spring 20 is thereby correctly de 
termined by the position at which the opera 
tor holds the button 28, but without impos 
ing upon the operator the necessity for the 
muscular exertion required to thus tension 
the spring, this action being 
the expression-pneumatic, which may be 
made of sufficient area to produce any de 
sired tension in a spring of any desired capac 
ity. If the expression-pneumatic were ab 
solutely air-tight, it would remain collapsed 
to the extent resulting from any depression 
of the button 28 and the button would not 
follow the operator's finger upward for di 

the tension; but any suitable vent or leak-port being provided in the expres 
sion-pneumatic it will fill from the outer 
air whenever the valve 26 is seated, as it will be instantly upon the operator's relieving 
the pressure R the button 28. A simple 
leakport, such as is common and familiar for like purpose in primary pneumatics in 
this class of devices, may be employed at any 
convenient point; but since the expression 
pneumatic may sometimes be of considerable 
size and since it should be adapted to become 
inflated quickly, and thereby adapted to ef 
fect rapid changes of expression, E prefer to 
make a leak-port or vent 30 in the vibrating 
leaf of the expression-pneumatic of consider 
able size; but it is prevented from causing ex 
cessive waste of airby means of a throttle 
valve 31, which is connected to the valve 26, 
so that when the valve 26 is seated the valve 
31 is off its seat and the leak-port 30 is open. 

erformed by 
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in communication therewith; motor-pneu 
matics which are exhausted into said air 

derived the pneumatic tension for operating 

operating said valve at will. 

exposed to the exhaust tension of said air 
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permitting the expression-pneumatic to fill 
quickly for expansion; but when the valve 
26 is forced off its seat by depression of the 
button 28 the valve 31 is moved toward its 
seat. In practice any quick depression of 
the stop-button 28 will open the valve 26 
enough to completely close the valve 31 be 
fore the collapse of the pneumatic overtakes 
the valve 26, and in practice, therefore, a 
very free vent may be made through the 
leak-port 30 without any continuous waste 
of air resulting therefrom. 

claim 
1. An automatic musical instrument or 

player having pneumatically-operated play 
ing devices and an air-chamber from which is 
said devices; a pneumatically-operated valve 
for governing the tension, means for causing 
yielding resistance to its action, a pneumatic 
operatively connected with said means for 
modifying the resistance by collapse and ex 
pansion of the pneumatic, and means for gov 
erning the collapse and expansion of said 
pneumatic at will. 

2. An automatic musical instrument or 
player having pneumatically-operated play 
ing devices and an air-chamber from which is 
derived the pneumatic tension for operating 
said devices and; a pneumatically-operated 
valve for governing the tension; means for 
causing yielding resistance to its action; 'a, 
pneumatic operatively connected with said 
means for modifying the resistance by col 
lapse and expansion of the pneumatic; a valve 
which controls said pneumatic and a stop for 

3. An automatic musical instrument or 
player having pneumatically-operated play 
ing devices and an air-chamber from which is." 
derived the pneumatic tension for operating 
said devices; a pneumatically-operated valve 
for governing the tension; means for causing 
yielding resistance to its action; a pneumatic 
operatively connected with said means for 
modifying the resistance by collapse and ex 
pansion of the pneumatic; a valve which con 
trols said pneumatic; a stop for operating 
Said valve at will, said valve being mounted 
on the movable wall of the pneumatic and its 
opening movement being in the same direc 
tion as the collapsing movement of said mov 
ing wall. 

4. An automatic musical instrument or 
player comprising, in combination with an 
exhaust-bellows or equalizer, an air-chamber 

chamber; a pneumatic which is at all times. 
chamber; a valve which controls communica 
tion between the exhaust-bellows and the air 
chamber operatively related to said pneu. 

matic for being seated by the action of the 
latter which is caused by the exhaust tension 
of the air-chamber; means for yieldingly re 
sisting such action; a pneumatic which com 
municates with the exhaust-bellows having 
its moving wall connected with said means 
for yielding resistance adapted for varying 
said resistance by its movement; a valve 
which controls the communication of the 
bellows with said last-mentioned pneumatic 
by moving relatively to said moving wall, 
and means for so moving it whose.movement 
for opening the valve is in the same direction 
as the movement of said wall caused by such opening. 

5. An automatic musical instrument or 
player comprising, in combination with an 
exhaust-bellows, an air-chamber communi 
cating therewith and motor-pneumatics for 
operating the playing devices which are actu 
ated for such operation by communication 
with the air- chamber; a pneumatic which 
constitutes part of the air-passage from the 
bellows to the air-chamber; a valve opera 
tively related to the pneumatic for closing 
such passage when the pneumatic collapses; 
a spring which yieldingly resists such collapse; 
a second pneumatic having its moving wall 
connected with the spring for tensioning the 
latter when said second pneumatic collapses, 
said second pneumatic having colmmunica 
tion through its moving wall with the exhaust 
bellows; avalve which controls such commu 
nication adapted to be moved off its seat in 
the direction in which the moving wall noves 
in the collapse of the pneumatic, and a stop 
device for forcinig the valve off its seat adapt 
ed to be moved to follow up the collapsing 
imovement of said moving wall. 

6. An automatic musical instrument com 
prising, in combination with an exhaust-bel 
lows, an air-chamber in collinunication with 
the bellows; motor-pneumatics for operating 
the playing devices deriving their action by 
communication with said air-chamber; a 
pneumatic which constitutes part of the pas 
sage of communication between the exhaust 
bellows. and the air-chamber; a valve in said 
passage which is closed by the collapse of the 
pneumatic; a spring which yieldingly resists 
such collapse; a second pneumatic connected 
with said spring for tensioning the same when 
said second pneumatic collapses, Said second 
pneumatic having communication through 
its moving wall with the exhaust-bellows; a 
valve which controls said communication. 
mounted on and carried by the moving wall 
and adapted to be moved for opening in the 
direction in which the noving wall moves in 
the collapse of the pneumatic, Said second 
pneumatic having a leak-port; a valve for 
closing such leak-port So connected to the 
valve which controls commuinication of Said 
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pneumatic with the exhaust-bellows as to be my hand, in the presence of two witnesses, at 
ESE . AE YE is Ed s Chicago, Illinois, this 11th day of June, 1904. opened when the latter valve is seated, and a - 
stop device for opening said latter valve CHAS. S. BURTON. 

5 adapted to follow up. the movement of said In presence of w 
valve with the moving wall of the pneumatic. FRED. G. FiscHER, 

In testimony whereof I have hereunto set J. S. ABBOTT. 


