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To all whom it may concern: 
Be it known that I, FRANK CARNAHAii, 

a citizen of the United States, residing at 
South Boston, in the county of Suffolk and 
State of Massachusetts, have invented cer 
tain new and useful Improvements in Praeu 
matic Player-Actions; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 
My invention consists in the novel fea 

tures hereinafter described, reference being 
had to the accompanying drawings which 
show one embodiment of the invention se 
lected by me for purposes of illustration, 
and the said invention is fully disclosed in 
the following description and claims. 

Referring to the drawings: 
Figure 1 is a vertical sectional view of a 

portion of a piano with one embodiment of 
my improved player action arranged therein. 

Fig. 2 is an enlarged vertical trailsverse 
sectional view through the action banks of 
decks showing invention embodied 
therein. 

Fig. 3 is an enlarged top pian view of the 
guiding portion of one gf the valve stems, 
the guiding aperture being indicated in 
dotter lines. 

Fig. 4 is a detail view of the valves and 
stem for a single pneumatic, removed. 

my 

Fig. 5 is a top plan view of a portion of 
the upper bank or deck illustrated in Fig. 2. 

Fig. G is a front elevation of a portion of 
said banks or decks showing two pneumatic 
actions in each bank or deck, one of the de 
tachable vent blocks and one of the detach 
able valve caps being removed. 

Fig. 7 is a detail view of one of the vent 
blocks detached. 

Fig. S is a detail view of one of the valve 
caps detached. 

Fig. 9 is a detail view of a tool which may 
be used to remove the valve caps. 
My invention relates to player actions for 

operating the hammers of a musical instru 
ment, for example, a piano. Such actions 
comprise a plurality of striker pneumatics 
each of which is operatively connected with. 
one of the hammers of the instrument, the 

55 

said pneumatics being selectively placed in 
communication with a common air exhaust 
ing (or air pressure) device by the opera 
tion of suitable valves controlled by valve 

operating diaphragms connected . With a 
tracker board provided with a separate 
aperture communicating with each of the 
diaphragms and selectively operated by 
means of a traveling note sheet provided 
With apertures registering with those in the 
tracker board. 
/In the manufacture of player actions of 

this character the striker pneumatics and 
their associated valve mechanism for the 
Several hanmei's do not act with absolute 
unifornity, some requiring greater power 
than others to operate then with the same 
degree of force So as to produce as nearly 
as possible the same “touch' in actuating 
the hammers. This lack of uniformity of 
operation may be due to many causes, such 
as slight variations in the resilience of the 
flexible material of the bellows, slight dif 
fer'eices of seepage or leakage of an almost 
infinitesimal character at the joints of the 
various parts, slight variations in the ad 
justment of the respective valves and valve 
actuating mechanisms, etc., and these com 
paratively slight variations may occur in 
the original construction of the instrument, 
or. Some of them may develop in the instru 
ment owing to climatic conditions or atmos 
pheric conditions, after the Estruments 
have been placed on the market or have 
gone into use. 
These slight variations will o?cur from 

some, or many of the causes n}.bntioned, and 
other causes, no matter how carefully the 
apparatus is constructed in its manufacture, 
and while, they do not necessarily prodice 
noticeable differences in the operation? of 
the hammers when a heavy volume of air is 
employed to produce loud tones, these site 
variations become more noticeable in the 
piano and pianissimo effects, and if the suc 
tion (or pressure) is reduced beyond a cer s s tain limit, certain of the pneumatics, td wit, 
those requiring greater power than E. 
would cease their operation before others of 
the series, making it necessary to maintain 
at all times a minimum suction or presstre 
sufficient to insure the actuation of the most, reluctant striker pneumatics. Therefore, in 
the playing of the instrument, when the 
most reluctant pneumatics are operating 
their hammers to produce their softest tones, 
the more readily operable pneumatics would 
be producing perceptibly stronger blows, and 
in playing for example, chords and arpeg 
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gios softly, the notes would sound unequally, 
and if the suction (or pressure) fell below 
that required for the most reluctant pneu 

io p 

matics, certain notes of the chords or arpeg 
gios would not be sounded at al. In prac 
tice this precludes the possibility of obtain 
ing the softest and most delicate playing of 
the instrument. - 
One of the objects of my invention is to 

provide the controlling mechanism for each 
individual striker pneumatic with means 
readily accessible from the front of the in 
strument, without removing the player ac 
tion, whereby the individual controlling 
valves for the pneumatic can be removed, 
adjusted and replaced in proper relation 
with their respective valve seats and with 

... their actuating diaphragm, and also to pro 

20 
vide means whereby the “bleed’ or vent 
aperture may be readily exposed for the pur 
pose of cleaning it or for the purpose 
of varying the size of the minute ape 
ture thereof, to the end, that each individual 
pneumatic may be adjusted so as to operate 
accurately under the same and a very low 
Suction or pressure, so that all the hammers 
can be operated at the lowest suction or pres 
sure required to operate any of then, and 
enabling delicate passages to be played more 
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softly than is possible with ordinary player 
actions, while at the same time instiring the 
correct operation of every pneumatic. 
My invention also permits of another ad 

vantageous result. It frequently happens 
that after an instrument has been in use, one 
or more striker pneumatic's fail to operate 
with the desired uniformity and sometimes 
refuse to operate at all owing to the valve 
sticking, the bleed becoming stopped or to 
other causes, and in many instances, it is 
necessary to ship the instrument to the ?ac 
tory or repair sho), or remove the player ac 
tion therefroin, and return it to the factory 
or shop for correction. By my invention the 
access to the controlling valve mechanism 
and bleeds is 'enclored so simple that with 
out renoving the action fron the instrument 
any Ordinally piano tune 1' can adjust one or 
more individual actions as may be required 
so as to insure the 'ope' operation of the 
entire instrument. 

In the accompanying drawing. which 
shows one embodiment of any invention select 
ed by me for purposes of illustration. 1 rep 
resents a portion of the frame or casing of 
an upright piano, in which my improved 
player action is installed, the banks or decks 
thereof extending transversely of the piano, 
below the roll recess, 2, which is provided 
with the usual winding roll indicated at 3, 
and means for slipporting the roll contain 

$5 

ing the perforated note'sheet, the position of 
which is indicated by dotted lines at 4. 5 
represents the tracker board of any usual or 
preferred construction and 6 represents the 
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ordinary piano keys connected in any usual 
or desired manner with the hammers or 
striking mechanism of the instrument. 

Each of the banks of actions is of similar 
construction and a description of one will ap 
ply equally to all. 10 represents the air trunk, 
which extends, in this instance, continuously 
from one end of the bank to the other, across 
the piano, and is connected in any usual or 
preferred manner with the air exhausting 
mechanism (or compression mechanism) 
which may be operated by treadles or by 
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motor, as preferred. I prefer to form the 
air trunk in two pieces, to wit, a bottom por 
tion or diaphragm board, 11, and a top por 
tion, or valve board, 12, the air trunk, 10, being formed by recessing the diaphragm 
board as shown throughout its entire length. 
In the botton) of the recess forming the 
trunk or chamber, 10, I provide a series of 
Sub-recesses, 13, each of which is covered 
by a diaphraghn, 14, provided on its outer 
face with a pad, 15. provide the dia 
phragm board, 11, with a channel, 17, extend 
ing from the recess, 13, to the front face of 
the diaphragm board, and a vent passage, 
1S, extending from the air trunk recess, 10, 
to the front face of the diaphragm board. 
Each of the vent passages. S. is provided 
with a renovable device preferably in the 
fol') of a cup-shaped nipple, 19, having 
a bleed a perture, 20, therein, the said nippie 
being removably secured in the outer end 
of the passage. 
These nipples are provided in quantity, 

With bleed apertures of different sizes so 
that the bleed aperture can be quickly ad justed by simply removing one nipple and 
replacing it by another, having a larger or 
Smallel' bleed aperture, as desired. In order 
to giye access to each individual vent pas 
Sage, 18, for the purpose of changing or 
cleaning the nipples, when desired, I pro 
vide a plurality of removable vent blocks, 
21, each one of which is provided with a re 
cessed portion, 22, adapted to place the vent 
passage 18, in communication with the pas 
Sage, leading to its diaphragm chamber, 
13. This may be accomplished as shown, by 
simply boring a circular recess in the vent 
block, 21, as indicated in Fig. 7, having a 
diameter sufficient to connect the two pas 
Sages, 17 and 18. The front face of the dia 
phragm board, 11 is provided with a pack 
lag ling, 23, to be engaged by each vent 
block and the vent blocks, 21, are held in 
position by Screws, 24. 

I prefer to provide each vent block with 
Scarfs, 25, substantially equal in width to 
one half of the body of one of the retaining 
ScreWS, 24, SO that the lower portion of the 
block is substantially equal in width to the 
distance between two adjacent screws, 24. By simply loosening the screws, 24, at each 
side of the vent block, 21, the vent block 
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can be readily raised from between its re 
taining screws and removed, and also may 
be readily replaced and secured in position 
by simply tightening the screws, which need 

5 never be removed. It vill also be seen that 
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by this construction the Scarfs, 25, at adja 
cent ends of two vent blocks form a recess 
of the width of the body of a Screw, 24, and 
the head of each screw will engage and re 
tain, two adjacent vent blocks. Each of 
said' vent blocks, 21, is provided with means 
for connecting it with one of the apertures 
of the tracker board, 5. In this instance I 
provide each vent block with a short tubular 
section, 26, leading into the recess, 22, and 
connected by a tube or other suitable con 
nection, 27, with one of the apertures in the 
tracker board in a well known way. 
The valve board, 12, of each action bank 

is provided with valve chambers, 30, circular 
in cross section, each of said chambers be 
ing located above and concentrically with 
respect to a corresponding diaphragm re 
cess, 13, in the diaphragm board, and each 
of said chambers, 30, having a concentric 
aperture, 31, in the bottom communicating 
with the air trunk, 10. The bottom of the 
chamber, 30, Surrounding the aperture, 31, 
constitutes a valve seat which is normally 
Egg by a disk valve, 32, adjustably se 

cured to a valve stem, 33, the lower end of 
which is suspended over the pad, 15, on the 
diaphragm, 14, extending across the corre 
sponding diaphragm recess, 13. 

Each valve chamber, 30, communicates by 
a passage, 34, in the valve board, 12, and a 
passage, 35, in the diaphragm board, 11, 
with an aperture, 43, in the top member, 
44, of an action pneumatic, 40, the movable 
member, 41, of which is provided with an 
arm or finger, 42, or other suitable means 
for connecting it operatively with one of the 
striker actions of the piano in any usual 
or desired manner so that the collapse of the 
pneumatic, 40, will cause one of the ham 
mers to strike a string and sound a note. 
The valve stem, 33, is threaded adjacent to 
its upper end and the valve, 32, is screwed 
thereon. So that it can be adjusted by simply 
turning the valve with respect to its stem, 
thus adjusting the length of the depending 
portion of the Yalve stem, with respect to 
its actuating diaphragm. I provide the 
valve stem, 33, with a second valve, 36, 
adapted to engage a valve seat on the under 
side of a removable valve cap, 38, and sur roinding an aperture, 37, therein. This 
valve ?ap is removably attached to the valve 
board, 2, findcovers the valve chamber, 30, 
therein, it being understood that there is 
one of these valve caps for each of the valve 
chambers, 30. The valve, 36, is held flexibly 
on the valve stem, 33, and can also be ad 
justed independently of the valve, 32, by 
means of a nut, 33, on the stem. 

3. 

For the purpose of guiding the valves in 
their movement I provide the valve stem be 
low the valve, 32, with a guide block, 32 
having portions in loose guiding engage 
ment with the walls of the aperture, 31, in 
the bottom of the valve chamber, 30, the 
block being fluted to allow a free flow of air 
through the aperture, 31, when the valve, 
32, is raised. When the valve stem is in its 
lowest position the lower valve, 32, will al 
ways seat accurately as the lower end of the 
valve stem is normally held out of contact 
with the diaphragm, and when the stem is 
raised by the diaphragm, the valve, 36, will 
seat accurately by reason of its flexible con 
nection with the stem. Slight variations in 
the position of the valve stem therefore do 
not affect the accurate seating of the valves. 
Each of the valve caps is held in position. 

air-tight upon the valve board, 12, by means 
which enables it to be instantly and readily 
removed by an operator from the front of 
the piano without removing any of the 
banks of the action from the casing. In 
the present instance, I have shown the rear 
end of the valve cap, 38, provided with 
scarfs, 39, at the corner portions thereof to 
engage retaining screws, 45, and the for 
wardly extending end of each of said valve 
caps is held in position by a laterally mova 
ble device, in this instance, a screw hook, 
46. The valve cap, 38, is provided with a 
beveled face, shown at 47, Figs. 2 and 8, to 
facilitate the removal of the rear edge from 
underneath the heads of the screws, 45, with 
out unscrewing these screws which never 
need be disturbed in removing and replac 
ing the valve cap. 

The valve board, 12, is provided with a 
packing, 48, surrounding the valve chamber, 
30, and in assembling the parts the screw 
hook, 46, and the retaining screws, 45, will 
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be drawn down so as to clamp the valve caps 
firmly in position upon said packing making 
an air tight connection. It will be seen that 
if it is desired to obtain access to any one 
of the valves, 32 and 36 at any point along 
either bank, it is only necessary to turn the 
screw hook, 46, and raise the front end of 
the valve cap 38, which rocks upon the an 
gular portion, 50, at the intersection of the 
bevel, 47, with the bottom face of the cap, thereby lowering the rear edge of the cap 
from beneath the heads of the screws, 45, and permitting the cap to be withdrawn. 
The operator can then reach in with an 
ordinary pair of tweezers or pliers or other 
suitable tool and lift out the valve stem and 
associated valves, 32 and 36 for adjustment. 
The cap is then placed with its rear edge be 
neath the retaining screws, 45, its front edge 
being slightly raised to facilitate the inser 
tion of the rear corner portions under the 
heads of the screws, 45, and the valve cap is 
then rocked down upon the edge, 50, as a 
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fulcrum, forcing the rear corner portions 
into firm engagement with the heads of the 
screws and depressing the front end until it 
can be secured in position by turning the 
screw hook, 46. The screw hook, 46, may 
be turned to disengage or engage the cap, 
38, by any desired means, and in Fig. 9, I 
have shown a convenient tool indicated at 
51 having notches 52, 53, at its ends, which 
may be conveniently used for this purpose, 
although it can be turned by a pair of pliers 
or other suitable device. To facilitate ob 
taining access to the screw hook, 46, the cor 
responding tube, 27, may be slipped off of 
the tubular member, 26, temporarily al 
though this is not essential. I am aware of 
the fact that in some pneumatic actions a cap 
plate is employed which is secured in posi 
tion by means of glue, or by screws, or both. 
These caps are secured in place in the fac 
tory and cannot be removed without renov 
ing the action from the instrument. In 
other words the screws or glue merely seive 
to hold the parts permanently in assembled 
relation, and are not intended to render the 
cap plates readily detachable while the ac 
tion is in operative position in the instru 
ment. If the parts are removed from the in 
strument and detached by taking out the 
screws or loosening the glue, they Would 
have to be reassembled as in the first in 
stance and the parts made tight with the 
same care (and usually by use of glue or 
shellac) as in the first assembling of the 
parts. Such cap plates held in place by 
gluing or screws are not truly detachable in 
the sense in which my improved cap pieces, 
38, are detachable, and to distinguish from 
such constructions I have defined the means 
by which my improved cap pieces are held 
in position, as capable of being instantly dis 

... engaged, while the action is in Operative po 
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sition in the instrument. From the foregoing description it will be 
apparent that in a piano player embodying 
my invention the operator by removing the 
fall board or front board may obtain access 
to the valves, 32 and 36, and also to the 
bleed, of every individual player pneumatic 
without disturbing any other part of the ap 
paratus, and without removing the action 
from the piano. For example, when the ma 
chine is in the factory after being assembled, 
it may be given a final adjustment during 
which the player may be operated under the 
lightest possible air pressure to ascertain 
which of the actions are most reluctant and 
these actions can be made uniform with the 
others by specially adjusting the valves, 32 
and 36, or the bleed, therefor, in the manner 
previously described. It will also be seen 
that after the instrument has been placed on 
sale or installed in a home for use, if at any 
time one or more of the player pneumatics 
appears not to be operating in the desired 
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manner, an ordinary piano tuner or other. 
operator familiar with the construction of 
the action embodying my invention, can 
readily adjust the valves or biced for any 
particular note by removing the block, 2i, 
and changing the size of the bleed aper 
ture or cleaning the same, or by remov 
ing the valve cap, 38, and the valves, 32 and 
36, and adjusting either or both of the same 
with respect to the valve stem, 33, and to 
each other, or the valve stem with respect 
to the diaphragm, and replacing the valves. 

I have found in actual practice that by 
my invention all enabled to adjust the in 
dividual valves, 32 and 36, and the bleed 
aperture 20 of the individual player pneu 
matics so as to obtain absolute uniformity in 
the operation of all the hammers acted upon 
by the entire series of pneumatics so that 
they will respond equally under all air ten 
sfons, even the lowest air tension that will 
Operate any of the pneumatics, and have 
thereby obtained greater delicacy of touch 
than is possible with the construction in 
which the individual valve mechanism of 
the action pneumatics cannot be independ 
ently adjusted as in my construction. 

I am aware of the fact that player ac 
tions have been constructed in which each 
individual pneumatic and its controlling 
valves or parts thereof can be removed from 
the player decks or banks as units and re 
placed with new units, but I am not aware 
of any such unit construction in which the 
parts of the unit itself can be separated or 
adjusted without removing it from the in 
strument, and the unit system is subject to 
the serious objection that it is difficult if not 
practically impossible to make air tight the 
necessarily large openings forming the com 
munications between the individual units 
and the main air trunk. I am also aware of 
the fact that adjustable valves have been 
proposed, but they were used in construc 
tions in which it was not possible to remove 
and adjust the individual valves and re 
place them without removing the action 
from the piano case, and as a matter of 
fact, such adjustments were what may be 
tel'nned factory adjustments to be made be 
fore or at the time of assembling the parts 
of the apparatus.“ 

IBy my improved construction herein dis 
closed provia for a far greater control of 
the individual player pneumatics than is 
possible even in the unit system, while 
avoiding the objectionable features of the 
unit System, and simplifying, and cheapen 
ing the cost of the construction of the action. 

In carrying out my invention it is imma 
terial whether the pneumatics and their as 
Sociated valve mechanisms are formed sepa 
rately and independently and held in place 
side by side in the piano case or whether 
they are made integrally in bank or banks 
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mounted hook member adjacent to an oppo 
site edge of the cap adapted to be instantly 
engaged with and disengaged from the cap 
while the action is in operative position in 

5 the instrument. 
6. In a pneumatic action for musical in 

struments, the combination with a pneu 
matic, exhausting means therefor, a valve 
chamber connected with said pneumatic, and 

6 having an opening at the top large enough 
to permit the removal of the valves, a cap 
for said opening provided with a port, and 
a valve seat surrounding said port, said 
valve chamber being provided with a port 

15 communicating with said exhausting means, 
and a valve seat surrounding the same, 
valves located in said chamber for engag 
ing said seat, a valve stem adjustably con 
nected with said valves, said stem and 
valves being capable of lateral play to fa 
cilitate the seating of the valves, means for 
loosely guiding said valves and stem, with 
out preventing the lateral movement there 
of and securing means for said cap capable 
for being instantly disengaged while the 
action is in operative position in the in 
strument. 

7. In a pneumatic action for musical in 
struments, the combination with a pneu 

20 
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30 
chamber connected with said pneumatic, and 
having an opening at the top large enough 
to permit the removal of the valves, a cap 
for said opening provided with a port, and 
a valve seat surrounding said port, said 
valve chamber being provided with a port 

35 

communicating with said exhausting means, 
and a valve seat surrounding the same, a 
valve stem extending vertically and loosely 
through said chamber, 
chamber adjustably secured to the stem, a 
guide adjustable on Said stem and loosely 
engaging said last mentioned port for guid 
ing the valves and stem while permitting 
lateral movement thereof, a pneumatic for 
actuating said valve stem, and securing de 
vices for said cap capable of being instantly 
disengaged while the action is in operative 
position in the instrument to facilitate the 
a distinent of the sten with respect to the 
valves and said actitating pneumatic. 

8. In a net natic action for musical in 
struments, the combination with a pneu 
matic, exhausting means therefor, a valve 
chamber connected with said pneumatic, and 
having an opening at the top large enough 
to permit the removal of the valves, a cap 
for said opening provided with a port, and 
a valve seat surrounding said port, said 
valve chamber being provided with a port 
communicating with said exhausting means, 
and a valve seat surrounding the same, a 
valve stem extending vertically and loosely 
through said chamber, valves in said cham 

5 ber, one of Said valves being adjustably con 
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matic, exhausting means therefor, a valve 

alves within the 
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nected to the stem, and the other valve be 
ing loosely mounted on the stem, a nut ad 
justable on said stem engaging said loosely 
mounted valve, means for loosely guiding 
the valves and stem while permitting lateral 
movement thereof, a pneumatic for actuat 
ing said valve stem, and securing means for 
said cap capable of being instantly disen 
gaged while the action is in operative posi 
tion in the instrument to facilitate the ad 
justment of the valve stem with respect to 
said actuating pneumatic and of the valves 
with respect to said stem. 

9. In a pneumatic action for musical in 
struments, the combination with a plurality 
of power pneumatics, a common air trunk 
therefor, a valve chamber for each pneu 
matic connected there with and with the air 
trunk, and with the atmosphere, valves in 
said chamber for controlling said connec 
tions, a valve actuating pneumatic for each 
valve chamber provided with an air inlet 
passage, a removable vent block for each 
valve actuating pneumatic, provided with a 
recess communicating with the valve actuat 
ing pneumatic and with the tracker board, 
a bleed passage communicating with the re 
cess in each of said blocks, a removable 
bleed device provided with a reduced open 
ing in said bleed passage, whereby any one 
of said blocks may be removed for the pur 
pose of cleaning the single bleed associated 
therewith, or of removing the bleed device 
and replacing it with another having a dif 
ferent size bleed aperture, without disturb 
ing any other part of the action unit or any 
other action unit. 

10. In a pneumatic action for musical in 
struments, the combination with a plurality 
of power pneumatics, a common air trunk 
therefor, a valve chamber for each pneu 
matic connected there with and with the 
air trunk, and with the atmosphere, valves 
in said chamber for controlling said con 
nections, a valve actuating pneumatic for 
each valve chamber provided with an air in 
let passage, a removable vent block for each 
valve actuating pneumatic, provided with a 
recess communicating with the valve actuat 
ing pneumatic and with the tracker board, 
a bleed passage communicating with the re 
cess in each of Said blocks, a removable bleed 
device provided with a reduced opening in 
Said bleed passage, retaining screws having 
enlarged heads, located at each side of each 
vent block, each vent block being provided 
with cut away portions at each side, to en 
able it to pass between said screws and form 
ing shoulders to rest upon said screws and 
support the block, whereby anyone of said 
blocks may be removed by loosening said 
screws without removing them. 

11. In a pneumatic action for musical in 
struments, the combination with a plurality 
of power pneumatics, a common air trunk 
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extending from one side of the case to the 
other, as shown, which is my preferred con 
struction as in either case the individual 
Valve mechanisms and bleeds can be adjust 
ed without removing the pneumatics and 
connected parts. 
What claim and desire to secure by 

Letter's Patent is: 
1. In a pneumatic action for musical in 

struments, the combination with a pneu 
matic, and exhausting means therefor, of a 
valve chamber connected with said pneu 
matic, and provided at one end with an ap 
certure in communication with the atmos 
phere, large enough to permit the removal 
of the valves, a removable cap for said aper 
ture provided with a poit and a valve seat, 
surrounding the same, and forming the only 
means for retaining the valves in said cham 
ber, said chainber being also provided with 
a port, communicating with said exhatasting 
means, and a valve seat Surrounding the 
same, valves in said chamber for engaging 
said seats, means connected with said valves 
for adjusting them, means for actuating said 
valves, and securing means for said cap 
adapted to be instantly disengaged while 
the action is in operative position in the 
instrument to permit the removal, adjust 
ment and replacement of the valves withou; 
disturbing the other parts of the action or 
other actions. 

2. In a pneumatic action for musical in 
struments, the combination with a pneu 
matic, and exhausting means therefor, of a 
valve chamber connected with said pneu 
matic, and provided at one end with an ap 
erture in communication with the atmos phere, large enough to permit the removal 
of the valves, a removable cap for said ap 
erture provided with a port and a valve seat 
surrounding the same, and forming the only 
means for retaining the valves in said chain 
ber, said chamber being also provided with. 
a port communicating with said exhausting. 
means, and a valve seat surrounding the 
same, valves in said chamber for engaging 
said seats, means connected with said valves for adjusting them, permanent, securing 
means for engaging a portion of said cap at 
one side of the same, and securing means 
adapted to be instantly disengaged while 
the action is in operative position in the in 
strument, located adjacent to an opposite 
edge of the cap, to permit the removal, ad 
justment and replacement of the valve with 
out disturbing the other parts of the action 
or other actions. 

3. In a pneumatic action for musical in 
struments, the combination with a pneu 
matic, and exhausting reans therefor, of a 
valve chainböj connected with said pneu 
matic and provided at one end with an ap 
erture in communication with the atmos 
gieze large anough to perii, the 'exicoval of 

s is 

the valves, a removable cap for said aperture 
provided with a poet, and a valve seat sur 
rounding the same, and forming the only 
means for retaining the valves in said cham 
ber. Said chamber being also provided with a port communicating with said exhausting 
means, and a valve seat surrounding the 
Sane, Valves in said chamber for engaging 
Said seats, means connected with said valves for adjusting them, permanent securing 3 
Ineans for engaging said cap adjacent to one 
edge of the same, said cap having beveled 
portions adjacent to said permanent secur 
ing means to facilitate, the disengagement 
of the cap therefrom, and securing means adapted to be instantly disengaged while 
the action is in operative position in the in 
strument, for engaging the cap adjacent to 
an opposite edge from said permanent se 
Curling means. 

4. In a pneumatic action for musical in 
Struinents, the combination with a pneu 
natic, and exhausting means therefor, of a 
valve chamber connected with said pneu 
imatic and provided at one end with an 
aperture in communication with the atmos 
phei'e large enough to permit, the removal 
of the valves, a removable cap for said aper 
ture provided with a port, and a valve seat 
Surrounding the same, and forming the only 
means for retaining the valves in said cham. 
ber, said chamber being also provided with a 
port communicating with said exhausting 
means, and a valve seat surrounding the same, 
valves in Said chamber for engaging said 
Seats, means connected with said valves for 
adjusting them, and Securing means for said 
cap including a pivotally mounted member 
adapted to be swung over a portion of said 
cap, and to be instantly disengaged there 
from while the action is in operative posi 
tion in the instrument, w 5. In a pneumatic action for musical in 
struments, the combination with a pneu 
natic, and exhausting means therefor, of 
a valve chamber connected with said pneu 
2natic and provided at one end with an aper 
ture in communication with the atmosphere, 
large enough to permit the removal of the 
valves, a removable cap for said aperture 
provided with a port, and a valve seat sur 
rounding the same, and forming the only 
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means for retaining the valves in said cham 
ber, said chamber being also provided with 
a port communicating with said exhaust 
ing means, and a valve seat surrounding the 
Same, valves in said chamber for engaging 
said seats, means connected with said valves for adjusting them, permanent securing 
means for engaging said cap adjacent to one 
edge, said cap having a beveled portion ad 
jacent to said permanent securing means to 
permit, the cap to rock and facilitate the 
engagement and disengagement of said per 
massist Securing meana, and a pivotaly 
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therefor, a valve chamber for each pnel 
matic connected there with and with the air 
trunk and with the atmosphere, valves i:1 
said chamber for controling said connec 
tions, a valve actuating pneumatic for each 
valve chamber provided with an air inlet, 
passage, a removable vent block for each 
alve actilating pneumatic provided with a 

recess communicating with Said air inlet 
passage, said air trilink being provided with 
a bleed passage connaunicating with the re 
cess of each vent block, and provided with 
a reduced bleed apertire, each of said veri: 

blocks being provided with a separate asid 
independent, connectio;: extending therefroii. 
to One of the apert Eires of he tracker board, 
and readily detachable leans operable wii 
the action is in operative position is the 
strainent for hoiding each of said y 
blocks independently in operative position, 
hereby anyone of said blocks may be re. 
yed and replaced without distarbing a 17 

other part of the action init conjected here 
'''itia. Of any (their action init. - 

ii) testimony thereof a fix my signature. 
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