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UNITED STATES PATENT OFFICE. 
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1,075,313. Specification of Letters Patent. Patented Oct. 2, 1933. 
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Zo, all phom it may concern. 
Beit known that I, Lewis B. DoMAN, of 

State of New York, have invented new and useful Improvements in Self-Playing Mu 
sical Instruments, of which the following, taken in connection yith the accompanying 
drawings, is a full, clear, and exact descrip 
This invention relates to certain improve 

Elbridge, in the county of Onondaga, in the 

nints in self-playing musical instruments, 
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referring more particularly to the expres 
sion controlling and allied mechanisms, 
somewhat similar to Iny reissue application. 
No. 594,228 filed November 25, 1910, and 
also to my pending applications Nos. 240,252 
filed March 9, 1905, and 329,692 filed All 
gust 8, 1906. In this class of instruments a series of primary and key operating pneu 
matics are placed in communication with a 
suitable air-pump or hellows and tracker board over which a perforated music-sheet 
is caused to travel to control the action of 
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said pneumatics for operating the keys or 
hammers of a piano or other key-board in 
strument. The primary object of my present inven 
tion is to enable the operator to easily grade 
at will the expression or force of action of 
the keys of the instrument to either extreme 
or to any intermediate degree by simply 
tarying the degree of air pressure which 
operates the primary and key striking pneu 
matics without changing the pressure in the 
main bellows. A further pbject is to provide means op 
erable by a light pressure of the finger for 
accenting an individual note or chord when 
the general expression of the selection, or 
any portion of it, is below or softer than 
“fortissimo' and without shifting the ex 
pression controlling lever so that if the 
lever is set for “pianissimo” or any inter 
mediate degree of expression any individ 
ual note or chord may be accented with full 
fortissimo expression the instant the corre 
sponding perforation in the music sheet is 
registered with its duct in the fragker-board, 
without changing the position of the hand 
or the expression lever. 

Other objects and uses will be brought 
out in the following description. 

In the drawings- Figure 1 is an end view 
partly in section of a portion of a pneumatic 
piano player embodying the essential fea 
tures of my invention. Fig. 2 is a front 
view, partly in section, of parts of the mech 
anisin seen in Fig. 1, showing the partic 
tilar features of novelty together with the 
tempo controlling lever. Fig. 3 is a top 
plan of the main exhaust chambers and expression controlling pneumatics. Fig. 4. 
is a front elevation of the expression con 
trolling pneumatics. Fig. 5 is a sectional 
view of the expression controlling lever and 
means for accenting individual notes and 
chords. Fig. 6 is a detail view of a modi 
fied means for accenting individual notes 
or chords. 
The apparatus shown comprises essen 

tially a key action, an expression controlling 
mechanism including a device for accenting 
individual chords, and suitable exhausting 
means operating to maintain a partial vacu 
um in portions of the key action and ex 
pression controlling mechanism. 
The key-action is similar to that set forth 

in my pending applications Serial Nos. 
227470 and 2274.71 filed Oct. 6, 1904 for 
operating the keys, as -1-, of a piano or 
other key-board instrument, and consists 
essentially of a series of key-operating pneu 
matics -2-, one for each key of the piano, 
which are connected to and operate suitable 
key-striking fingers -3-, and communi 
cate with corresponding primary pneumat 
ics --4-- through a port --5-, and also 
communicate with atmosphere through suit 
able ports -6-. Each primary pneumatic 
is provided with a valve-7- which plays 
between the ports -5- and -6- to alter 
nately connect the key-striking pneumatics 
with an exhaust chamber -8- and atmos 
phere. - t 

The exhaust chamber 8- is commory to 
and at one side of all of the primary prieu 
matics 4, but the space at the opposite side 
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of each primary pneumatic is connected by 
separate air conduits, as -9- to one of a 
series of tracker-board ducts--10- across 100 
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open into the interior of the pneumatic 
--20- and since the chamber -16- is in 
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which the perforated music sheet -ii 
travels and controls the operation of the 
primary pneumatics and their correspond 
ing key striking pneumatics. 
The conduits -9- are provided with 

comparatively small apertures -12- which 
open into an exhaust chamber -13-, and 
this exhaust chamber 13-, together with 
the exhaust chaimber -8- of each wind 
chest of the key action is connected to a 
conduit 14- which is in communication 
with the exhaust device so that a partial 
vacuum is maintained in these chambers 
-8- and -13- below atmospheric pres 
sure when the ducts -10- are closed by the 
music-sheet, but as soon as one or more per 
forations in the music-sheet are registered 
with the corresponding ducts in the tracker 
board the air at atmospheric pressure enters 
beneath the primary pneumatics and by rea 
son of the lower pressure in the chamber 
--8- causes said primary pneumatic to 
operate the valve -- to establish com 
munication between the key striking pneu 
matic and chamber -8- and to cut off 
communication between said kev pneumatic 
and atmosphere, thereby causing the sudden 
collapse of the key striking pneumatic to 
operate the corresponding key of the mu 
sical instrument. I have only briefly, de 
scribed this Rey action for the reason that it 
is fully set forth in my pending applica 
tions above referred to, and forms no part 
of any present invention, except as it enters 
into combination with the expression con 
trolling mechanism presently described. In 
this expression controlling mechanism, I 
employ two separate exhaust chambers 
-15- and 16-, one of which, as 15-, is 
connected by a conduit -17- to a suitable 
air exhausting bellows or equalizer -18 
only a portion of which is shown in Fig. 1. 
as the means for maintaining the partial 
vacuum in the chamber 15- forms no part 
of my present invention, and may be of any 
desired construction. The chamber 15 
communicates through a port -19-- with 
the interior of a pressure regulating pneu 
matic ---20- in which is located a second, 
but somewhat smaller pneumatic 21. The 
chamber -16- also communicates with the 
interior of the pneumatic --20- through a 
port, -22- and is connected by a conduit 
-23- to the conduit -14- shown by dot 
ted lines in Fig. 1, and is therefore, in com: 
munication with the chamber -8- of the 
key-action. It is now apparent that the 
chamber -16- is also in communication 
with the exhaust device -18- by reason of 
the fact that both ports -19 - and -22 

communication with the exhaust device and 
also in communication with the chambers 
-8- and 18- it is evident that these latter 
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chambers are also in communication with 
the exhaust device. 
The pneumatic --20- is preferably made 

in the form of a bellows, as seen in Fig. 2, 
and therefore, has a movable wall which is 
normally distended by means of a spring 
- 24-, and this spring is tensioned so as to 
give the desired pressure available in the 
key action pneumatics, or rather determines 
the pressure available in the chambers --8- 
and 13-. The small pneumatic -21- is 
also preferably made in the form of a bel 
lows mounted upon the movable wall of the 
bellows -20- and has, itself, a movable 
wall -25- to which is secured a soline what 
spongy or porous valve -2(3-, which in 
this instance is made of coarse felt and is 
adapted to cover the port -19- to regulate 
the passage of air from the interior of the 
bellows -20- to the chamber -iji 
These pneumatics ---20- and -21- are 
very similar in construction and operation 
to that set forth in my pending application 
previously referred to with the exception 
that the valve -26- is made of coarse felt. 
or other finely porous material, and it is 
therefore, unnecessary to further illustrate 
or describe this part of the apparatus fur 
ther than to state that the object of the 
porous or felt valve -26- is to permit the 
air to sift therethrough when it is closed in 
order to subdue the force or pressure of the 
air without entirely cutting off communica 
tion between the pneumatic -20- and 
chamber 15-. This enables me to obtain 
extremely soft degrees of expression and 
avoids\ the quick positive cut-off, such as 
would be produced by a leather or equiva 
lent valve, and also produces easy “glides” 
or gradations of expression owing to its 
porosity and susceptibility to gradual com 
pression under varying degrees of pressure. 
Reference is here made to my pending ap 
plication No. 249,250 filed March 9, 1905, as 
showing similar expression graduating 
pneumatics. 

It now appears that a Sibstantially uni 
form air pressure below atmosphere is 
maintained in the chamber -15- by rea 
son of its direct connection with the exhaust 
device 18- and that the pneumatic --20 
and felt valve -26-, togethel with the 
spring -24-, constitutes what may be 
termed, a maximum pressure regulator for 
determining the pressure available in the 
key-action, or rather, in the chambers -S- 
and 13- so that such maxinuum pressure in 
the key-action may be equal to or less than 
the pressure in the exhaust device or in the 
chamber -15- depending upon the tension 
of the spring -24-. For example--if the 
force of the suction of the exhaust device exceeds the tension of the spring 24- the 
pneumatic -20- will be partially collapsed 
sufficiently to cause the valve -26- to par 
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tially close the port -19- until limited by 
a stop - -27- of the pneumatic --20 
which together with the porosity of the 
valve 26- prevents absolute closure of the 
port -19-. 
The bellows -21- constitutes what may 

be termed, the accenting pneumatic, that 
is, it performs the function of unseating the 
valve -26- in a manner hereinafter de 
scribed for accenting an individual note or 
chord when the pressure in the key-action is 
set to produce a degree of expression softer 
than fortissimo if. The gradation of ex 
pression from pianissimo through interme 
diate degrees to fortissimo is controlled by a 
plurality of -in this instance four, separate 
pneumatics -28-, each of which is of sub 
stantially the same capacity and all com 
bined have a capacity or area substantially 
equal to the capacity or area of the bellows 
or pressure regulating pneumatic-20- and 
are arranged with their movable walls fac 
ing the movable wall of the pneumatic 
-20-. 
The movable wall of each of the pneu 

matics -28- is connected by a separate 
connection, as a link -29-., to the movable 
waii of the pneumatic. --20- and the inte 
rior chamber of each of the pneumatics 
-28- is connected by a conduit -30- to 
an air cylinder or chamber -31-, which 
in turn, is connected by a conduit -32- to 
the chamber-15- so that these pneumatics 
-28- are in direct connection with the 
exhaust device through the conduits -30 
chamber -31-, conduit -32-, chamber 
-15- and conduit -17-. 
A piston -33- is movable in the cylin 

der -31-across the mouths of the conduits 
-80- for the purpose of cutting of com 
munication between one or more of the con 
duits -30- and chamber -15- so that 
when the piston is drawn back to uncover 
the mouths of all of the conduits -30- the 
combined pressure in all of the pneumatics 
-28- is substantially equal to the pressure 
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in the pneumatic -20-, when the valve 
- 26-is fully opened and therefore, the ac 
tion of the exhaust device upon the bel 
lows -20-- is neutralized and permits the 
action of the exhaust device with full force 
upon the key action to produce the ex 
tremely loud or “fortissimo” expression in 
the selection which is being played. On the 
other hand-if the piston is moved to the 
textreme inner position for cutting off com 
munication between all of the pneumatics 
-28- and chamber-15- the full force of atmospheric pressure is exerted upon the 
bellows -20- proportionate to the degree 
of the vacuum in the chamber -15- SES 
operates to partially close the valve --26 
thereby allowing the air to strain or sift 
through the somewhat porous felt valve to 
produce an extremely soft or “pianissimo” 

effect in the selection which is being rendered. 
It is now clearly evident that by moving 
the piston -33- to intermediate points so 
as to cut off one or more of the conduits 
-30- from communication with the cham 
ber --15- a degree of pressure is exerted 
upon the bellows -20- proportionate to 
the excess of area or capacity of the pneu 
matic -20- over the area or capacity of 
the pneumatics -28- which may be in ac 
tion or communication with the chamber 
-15-. For example-suppose that the pis 
ton or valve -33- is set, as shown in Fig. 
2. So as to cut out two of the conduits -30 
leaving the remaining two conduits -30 
in communication with the chamber -15 
then the force of the exhaust device operat 
ing to collapse the bellows -20- is coun 
teracted by substantially half the same force 
acting upon the pneumatics -28- which 
remain in communication with the chamber 
-15-, and therefore, the felt valve -26 
is closed only under a medium pressure, 
which produces a corresponding air pres 
sure in the key-action and gives an interme 
diate expression in the selection represented 
by m, f, or mezzo-forte. In like manner, by 
moving the piston backward and forward 
the expression may be changed from one ex 
treme to the other, or to any intermediate. 
degree depending upon the number of pneu 
matics -28- which may be employed. Al 
though I have shown only four of these 
pneumatics -28- it is evident that any 
number may be used, but the combined area 100 
or capacity of these governing pneumatics 
must be substantially equal to the area or 
capacity of the pressure regulating pneu 
matic -20-. 
The means employed for controlling the 105 

operation of the piston -33- preferably 
consists of a lever -34- which is fulcrumed 
at -35- and has its lower end connected by 
a link-36- to the piston -33- and its 
upper end is arranged in a position conven- i.10. 
ient for operation and is provided with an 
index finger -37 - which is movable along 
a suitable scale or index -38- having dif 
ferent characters, such as if, f, m f, p, and 
pp, representing fortissimo, pianissimo and 115 
intermediate degrees of expression. It is 
evident, however, that various other means 
may be employed for making and breaking 

- connection between the pneumatics I-28 
and chamber -15-, as for instance, this 220 
may be accomplished automatically by mak 
ing suitable apertures in the music-sheet to 
cosperate with extra ducts in the tracker 
board which might be connected to control 
separate valves for closing the mouths of 125 
the ducts -30- or these extra ducts, in the 
tracker-board might be connected by sepa 
rate ducts to admit air under atmospheric 
prise into said pneumatics -28 - 
The means for accenting individual notes 3 
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or chords during the rendition of the selec 
tion comprises essentially the pneumatic 
-21- which is connected by a conduit 
- 40- to a chamber -41- which has a 
port -42- opening to atmosphere and an 
other port - 43- which communicates, with 
a second chamber -44-. This latter cham 
ber -44- is connected by a conduit -45 
to the exhaust chamber -15-, and is there 
fore, in direct communication with the ex 

plays in the 
chamber -41-between the ports -42 
haust device. A valve - 46 

and -43- and normally closes the port 
-43-. This valve has a stem extending 
through the port -43-, and just beneath 
this stem is a pneumatic or diaphragm 
- 47- which plays in the pocket - 48- and 
has a small aperture - 49- connecting the 
chamber -44- with the pocket -4S- so 
that the pocket - 48- is also in communica 
tion with the chamber 15-. Leading from 
this pocket is a tube or air conduit -50-- 
which has diverging branches --51- and 
52-, one of which opens into an air cham 
ber -53- having a port -54- and a 
spring closed valve -55- for closing Sail 
port which otherwise opens to atmosphere. 
This chamber 53 is formed in a compara 
tively small inclosure which is mounted 
upon the lever -34-. This lever -34 
is provided with a lengthwise guide -56– 
in which is movable a plunger rod -57 
having its upper end projecting slightly 
above the upper end of the lever and its 
lower end is guided in an opening -58- at . 
one side of the chamber -53- and engages 
the valve -55- which is normally closed 
by a spring 59 so that by placing the fin 
ger upon the upper end of the plunger-rod 
-57 - it may be easily and quickly de 
pressed and released to open the valve 
C-55- to admit air under atmospheric pres 
sure through the port -54- and into the 
conduit -51- and beneath the pneumatic 
-47-. This causes an instantaneous action 
of the diaphragm -47- which operates 
the valve -46- to close the port - 42 
and to open communication between the 
chamber C-44- and conduit -40-, and 
therefore, to establish communication be 
tween the interior of the pneumatic -2- 

55 

60 

65 

and chamber 15-, thereby throwing the full 
force of the vacuum of the chamber 15 
into the pneumatic -21- and causing said 
pneumatic -21- to collapse and open the 
valve -26-. The instant this is accom 
plished it is apparent that the full force of 
the exhaust device is thrown to the key ac 
tion, and therefore operates the keys with 
full for tissimo effect. This individual note 
and chord accenting device is a particularly 
important feature of my invention in view 
of the fact that the plunger rod, or as it may 
be termed, the accenting button-nav be op 
erated by the finger while the hand is still 

1,05,313. 

upon the expression controlling lever -34 
without in any way changing the position of 
the hand or lever. A similar accenting de 
vice may be connected to one or more of 
the other levers, such for instance--as a 
tempo controlling lever -60- which car 
ries an air chamber --53- connected to the 
branch -52- and also carries an accenting 
button or rod -57- for operating the valve 
-55-, these mechanisms being identical 
with those described as being enounted upon 
the lever -34- and it is evident that I 

70 

may, if desired, equip, the pedal operating 
levers with the same kind of an accenting 
device. 

In some instances it may be desirable to 
operate the accenting device automatically, 
as for instance, by extra perforations in the 
linusic-sheet noving across corresponding 
ducts in the tracker-board which may be 
connected to the conduit -50- whereby the 
air under atmospheric pressure would be 
admitted into the pocket - 48-, or instead 
of connecting the duct as described, it might 
be connected to an extra duct in the tracker 
board to operate with one or more extra 
perforations in the music-sheet to automati 
cally control the accentuation of the indi 

80 
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vidual notes or chords, and in Fig. 6, I have 
shown a tracker-board having an extra duct 
-a- which is connected by a conduit -b- 
to the conduit --50- and communication 
with the atmosphere is controlled by extra 
perforations, as -o- in the music-sheet, as 

So that the accenting of the indi 
vidual notes or chords may be effected auto 
natically or manually. 

In the operation of my invention a partial 
vacuum is maintained in the chamber 
-15-, and also in the chambers -31- and 
-44 - at a pressure below atmosphere sub 
stantially equal to the pressure in the ex 
haust device and when the ports of the con 
duits - -30- opening into the chamber 31 
are all uncovered and the valve 26 is fully 
opened a similar pressNre below atmosphere 
is maintained in the bellows -20 - and gov 
erning pneumatics -28- and these pneu 
matics -20- and -28- being linked to 
each other and of substantially the same 
area, it is evident that the pressure upon 
the bellows 20 is neutralized by the equal 
pressure in the combined pneumatics -28-, 
and therefore, the full force of the exhaust 
device is transmitted to the key action for 
producing fortissimo effect in the rendition 
of the selection. Now, when it is desired to 
soften the expression it may be done step 
by-step by moving the piston Y-33- to 
cover one or more of the ports of the con 
duits -30-, thereby cutting off the corre 
sponding pneumatics -28- from communi 
cation with the exhaust l'if, thus break ing the neutralizing effect of the pressure 
upon the pneumatic-20-, whereupon said 
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pneumatic -20- is partially collapsed the combination with an air exhaust device 
against the tension of the spring -24- to 
partially cut off communication between the 
exhaust device and key action, thereby sub 
duing the force of action of the key pneu 
matics and permitting the operator to con: 
trol the expression step-by-step from one 
extreme to the other. - 
When the expression controlling lever 

-34-- is set to produce an expression below 
fortissimo, and it is desired to accent any 
individual note or chord, the operator sin 
ply places the finger upon and depresses 
the accenting button or rod -5,-, thereby 
opening the valve -55- and connecting the 
chamber -48- with atmosphere, which 
causes the operation of the pneumatic - 47 
to actuate the valve - 46- and connect the 
chamber -44- with the pneumatic -21 
through the conduit - 40-. This causes a 
partial vacuum in and collapses the pneus 
matic 21- to unseat the valve -26-, and 
thereby establish direct communication be 
tween the exhaust device and key action se 
that the full force of the exhaust device is 
felt upon the key striking pneumatics at 
the instant that the accenting button-57 
is depressed. . 

Reference is hereby made to my pending 
application No. 780,350 filed July 21, 1913, 
in which resistance pneumatics of graded 
sizes are specifically claimed. 
Having thus described my invention what 

| claim and desire to secure by Letters 
Patent is- - 

1. In a self-playing musical instrument, 
an expression-controlling mechanism includ 
ing an expression pneumatic and a plurality 
of separate resistance pneumatics, each hav 
ing separate connection with the first named 
pneumatic, in combination with an air ex 
haust device in communication with the first 
named pneumatic, a valve actuated by the 
expression pneumatic to control Such com 
munication means to connect each of the re 
sistance pneumatics to said exhaust device, 
one at a time for producing a step-by-step 
gradation of expression, and manually con 
trolled pneumatic means for actuating said 
valve independently of the expression pneu 
matic. 

2. In a self-playing musical instrument, 
the combination with an air-exhaust device 
and an exhaust-chamber of the playing ac 
tion, of an expression pneumatic in the con 
nection between the exhaust-device and said 
chamber, an accenting pneumatic within 
and actuated by the expression pneumatic, a 
series of separate pneumatics adapted to re 
sist the collapse of the first named pneu 
matic, means for placing said separate pneu 
matics, one by one, in communication with 
the exhaust device, and separate actuating 

65. 
means for the accenting pneumatic. 

3. In a self-playing musical instrument, 

and an exhaust chamber in communication there with, of separately operable pneu 
matics one within the other, and actuated 
by the suction from the exhaust device to 
control such communication, a series of sepa 
rate p & Sinatics adapted to resist the action 
of one of the first named pneumatics, and 
pneumatics in communication, one by one, 
with the exhaust device. 

4. In a self-playing musical instrument, 
separately operable expression governing 
neumatics, one within the other, and an ex 

haust device in communication therewith, in combination with separate resistance devices 
connected to one of said pneumatics to op 
pose its collapse. .. 

5. In a self-playing musical instrument, 
separately operable expression governing 
pneumatics, one within the other, and an ex 
haust device in communication there with, 
in combination with separate pneumatics 
connected to the outer pneumatic to oppose 
its collapse, and means to defiate said sepa 
rate pneumatics individually and collect, 
tively. - 

6. In a self-playing musicai instrument, 
separately operable expression pneumatics, 
one within the other, and an exhaust device 
in communication therewith, in combination 
with means to introduce varying degrees of 
resistance to the collapse of the outer pneu 
matic. 

7. In a self-playing musical instrument, separately operable expression pneumatics 
one within the other, and an exhaust device 
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additional means for placing said separate. 
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in communication therewith, in combination 
with a series of devices of substantially the 
same resisting power connected to one of 
said pheumatics to oppose its collapse, and 
means to make and break the resisting power 
of each device. 

8. In a self-playing musical instrument separately operable expression governing 
pneumatics one within the other and an ex: 
haust device in communication with one of 
said pneumatics, in combination with a 
series of separate pneumatics of Substan 
tially the same size connected to one of the expression pneumatics to oppose its collapse, 
and means to deflate said separate pneu 
matics, one by one. . 

9. In a self-playing musical instrument, separately operable governing, pneumatics 
one within the other and an exhaust device 
in communication with the outer pneumatic, 
in combination with a series of Separate 
pneumatics connected to the outer pneu imatic to oppose its collapse and having a 
combined area exposed to atmosphere sub 
stantially equal to that of the outer pneu 
matic, and means to deflate the separate 
pneumatics, one by one. 8 . 

10. In a self-playing musical instrument, 
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the combination with an exhaust device, of separately operable expression governing 
pneumatics one within the other, the outer 
one being in communication with said de 
vice, an exhaust chamber of a playing action 
in communication with said outer pneu 
matic, separate pneumatics of substantially 
the same size connected to the outer pneu 
matic to oppose its collapse, and means to 
place said separate pneumatics, one by one. 
in communication with said outer pneu 
matic. - 

11. In a pneumatic action for musical 
instruments, an exhaust device and action 
having an exhaust chest in communication 
with the exhaust device in combination 
with means including a series of pneumatic 
resistance devices for effecting a step-by 
step closing, and a step-by-step opening of 
such communication, and an accenting pneu 
matic operable separately from said means. 

12. In a pneumatic action for musical in 
struments, an exhaust device and action 
having an exhaust chest, a valved port con 
nected to the exhaust device and chest, a 
valve, for said port, manually controlled 
pneumatic means to move the valve to its 
port with varying degrees of pressure, and 
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an accenting pneumatic for opening said 
valve independently of said pneumatic 
le3S. 

13. In a neumatic action for musical in 
struments, the combination with an exhaust 
device, of a pressure regulating pneumatic 
in connection with the exhaust device, and 
a valve actuated by said pneumatic to par 
tially close communication between the pres 
sure regulating pneumatic and exhaust de 
vice and a separate valve controlling com 
munication between the resistance pneu 
matics and exhaust device. 

14. In a pneumatic action for musical in 
struments, the combination with an exhaust 
device, of a pressure regulating pneumatic 
in communication with the exhaust device 
and including a valve for partially closing 
communication between the pressure regu 
lating pneumatic and exhaust device, addi 
tional pneumatics connected to and control 
ling the action of the pressure regulating 
pneumatic, and means for controlling the 
action of the additional pneumatics. 

15. An expression regulating mechanism 
for self-playing in usical instruments com 
prising a regulator acting under varying air 
tensions, separate devices for resisting such 
&ction in one direction, and means for oper 
ating said devices. - 

16. in a pneumatic action for musical in 
struments, the combination with an exhaust 
device and key action having an exhaust 
chest connected thereto, of means including 
two pneumatics one within the other for 
partially closing communication between the 
exhaust device and chest to regulate the 
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expression, a plurality of resistance pneu 
matics communicating with the exhaust de 
vice and connected to one of the first aamed 
pneumatics to control its operation, addi 
tional means to cut of communication of one 
or more of the resistance pneumatics with 
the exhaust device, and further means to 
actuate the inner pneumatic separately from 
the outer pneumatic. 

17. In a pneumatic action for musical in 
struments, the combination with an exhaust 
device and key-action having an exhaust 
chest connected thereto, of means for par 
tially closing communication between the 
exhaust device and chest to regulate the ex 
pression, a plurality of resistance pneu 
matics communicating with the exhaust de 
vice and connected to said meafs to control 
its operation, additional means to cut off 
communication of one or more of the pneu 
matics with the exhaust device, and sepa 
rate means to actuate a part of the first 
named means to open full communication 
between the exhaust device and exhaust 
chest for accenting individual notes or 
chords. s 

18. In a self-playing musical instrument, 
the combination with an exhaust device and 
a key-action having an air chest connected 
thereto, an expression pneumatic connected 
to the exhaust device and to the air chest, 
a valve within and movable independently 
of the expression pneumatic for controlling 
communication between the exhaust device 
and air chest, separate pneumatics connect 
ed to and controlling the action of the ex 
pression pneumatic and also in communica 
tion with the exhaust device, means for 
cutting off communication of one or more 
of the separate pneumatics with the exhaust : 
device, and additional means for controlling 
the action of the valve independently of the 
separate pneumatics. 

19. In a self-playing musical instrument, 
an expression regulator acting under vary 
ing air tensions, and means including sepa 
rate pneumatics for applying different de 
grees of resistance to the movement of the 
regulator in one direction. 

20. In a self-playing musical instrument, 
a wind inducing device and a communicat 
ing sound producing action, in combination 
with an expression regulator in the connec 
tion between said device and action, sepa 
rate pneumatics and connections between 
them and the regulator to resist the action 
of the regulator in one direction, and means 
for opening and closing communication be 
tween said pneumatics and wind inducing 
device. 

21. In a pneumatic action for musical in 
struments, the combination with an exhaust 
device and an action chest communicating 
therewith, of an expression regulating 
mechanism comprising means to r"trol 

70 

s 

80 

85 

95 

0. s 

C 

.5 

20 

25 

on 



2075,813 7. 

such communication including a lever and 
a finger controlled valve mounted on and 
naovable independently of the lever. 

22. In a self-playing musical instrument. 
in combination with a wind inducing device 
and a communicating sound producing ac 
tion, an expression regulator mechanism in 
cluding an accenting valve, pneumatic 
means for actuating said valve, a lever and 

0 finger controlled means on the lever for 
controlling the action of said pneumátic. 

5 

23. In a pneumatic action for musical in 
struments, the combination with a manual, 
of an expression controlling mechanism 

15 including an accenting pneumatic and a 
manual mounted upon and movable inde 
pendently of the former manual. 

24. In a pneumatic action for musical in 
struments, the combination with a plurality 

20 of separate manuals for different purposes, 
of an accenting pneumatic and means in 
cluding finger pieces mounted upon said 
manuals and operable independently of each 
other and of their respective manuals for 

25 operating the accenting pneumatic. 
25. In a pneumatic action for musical in 

struments, the combination with an exhaust 
device and a pneumatic key action, of a 
valve controlling communication between 

30 the exhaust device and key action, means 
including separate devices to resist sile clos 
ing of the valve, means to control the action 
of said devices, and separate means to open 
said waive. 

35 26. In a mechanical musical instrument, 
the combination with wind-inducing devices 
and communicating sound producing de 
vices, of tone-expression-controlling devices 
comprising a pneumatic regulator interposed 

40 in and controlling the air passage between 
the wind-inducing devices and the sound 
producing devices, a pneumatic actuator op 
erative by atmospheric pressure and by the 
wind-inducing devices and adapted to oper 

45 ate the regulator, and means adapted to con 
nect the actuator with the wind-inducing de 
vices to assure loud-tone effects or with the 
atmosphere to assure soft-tone effects. 

27. In a mechanical musical instrument, 
50 the combination with wind-inducing devices 

and communicating sound -producing de 
vices, of tone-expression-controlling devices 
comprising a . E. regulater inter posed in and controlling the air passage be 

55 tween the wind-inducing devices and the 
sound-producing devices, a pneumatic actu 
ator operative by atmospheric pressure and 
by the wind-inducing devices and-adapted 
to operate the regulator, and a system of 

60 passages and valves adapted to connect the 
actuator with the wind-inducing devices to 
assure loud-tone effects or with the atmos 
phere to assure soft-tone effects. 

28. In a mechanical musical instrument, 
65 the combination with exhaust-wind-inducing 

devices and communicating sound-producing 
devices, of tone-expression-controlling de 
vices comprising a pneumatic regulator in 
terposed in and controlling the air passage 
between the wind-inducing devices and the to Sound-producing devices, a pneumatic actu 
ator operative by atmospheric pressure and 
by the wind-inducing devices and adapted to 
operate the regulator, and meaas adapted to 
connect the actuator with the wind-inducing 75 devices to assure loud-tone effects or with ''. 
the atmosphere to assure soft-tone effects. 

29. In a mechanical musical instrument, 
the combination with wind-inducing devices 
and communicating Sound-producing de- 80 
vices, of tone-expression-controlling devices 
comprising a pneumatic regulatorinterposed 
in and controlling the air-passage between 
the wind-inducing devices and the sound 
producing devices, a pneumatic actuator op- 85 
erative by atmospheric pressure and by the 
wind-inducing, devices and adapted to oper 
ate the regulator, and means adapted to con 
nect the actuator with the wind-inducing de 
vices to assure loud-tone effects or with the 90 
atmosphere to assure soft-tone effects; said 
regulator and actuator being relatively ar 
ranged to cause either of them to be operated 
directly from the other. 1, 

30. In a mechanical musical instrument, 95 
the combination with wind-inducing devices 
and communicating Sound-producing de 
vices, of tone - expression controlling de 
vices comprising a pneumatic regulator in 
terposed in and controlling the air passage 100 
between the wind-inducing devices and the 
sound-producing devices, means such as a 
spring normally expanding the regulator to 
open said air-passage, a pneumatic actiator. 
operative by atmospheric pressure and by 05 
the wind-inducing devices and adapted to . . . 
operate the regulator, and means adapted to 
connect the actuator either with the wind 
inducing devices or with the atmosphere, 
whereby when the actuator is connected with 10 
the wind-inducing devices the regulator will 
assure loud-toneéffects and when the actu 
?tor is connected with the atmosphere the 
regulator will be more or less collapsed 
against the influence of its expanding means 115 
to produce soft effects. 
31. In a self-playing musical instrument, 

a pneumatic sound producing action and an 
exhaust device connected thereto, an expres 
sion pneumatic in the connection between 20 
the exhaust device and action, a valve actu 
ated by said pneumatic to regulate the air 
tension in the sound producing action, a re 
sistance pneumatic arranged in opposition . 
to the expression pneumatic to resist the col- 25 
lapse of the latter, means to control the ac 
tion of the resistance pneumatic, and means 
for moving the valve independently of the 
expression pneumatic. 

32, In a self-playing musical instrument, 2.30 
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an expression grading mechanism having a vice, the lever and an accent controlling de- 0 
series of air ports, means including a lever vice having an air-port on the lever. 
for opening and closing said ports in succes- In witness whereof I have hereunto set, 
sion, an accenting pneumatic, and means in- my hand this 19 day of August 1904. 
cluding an air port on the lever for control- - ling the operation of said accenting pneu- LEWIS B. DOMAN. 
matic. . . Witnesses: 

33. In a self-playing musical instrument, Mrs. THOMAS ELLIOT, 
a lever-controlled expression - grading de- NETTLE A. BIBBENs. 


