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PNEUMATIC PLAYER MECHANISM FOR MUSICAL INSTRUMENTS.
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This invention relates to machines or ap-
paratus in the nature of piano players, in
which power pneumatics are provided to ac-
tuate the hammer actions of a piano, and are
themselves operated by air pressure under
the control of a perforated sheet passing
over a so called tracker bar and allowing
air to flow through passages in the tracker
bar when uncovered by perforations of the
sheet. The structure in which I have em-
bodied the invention is organized and ar-
ranged to operate piano hammer actions, but
it may be arranged and suitably connected
to control the tone producing means in other
musical instruments, wherefore I desire it to
be understood that I do not limit the scope
of the protection which I -claim herein to
mean applicable to pianos only, or to ex-
clude the adaptation of the principles of the
invention to use for operating any musical
instrument whatever; and that in the fol-
lowing description the reference to a piano
as the musical instrument with which the 1in-
vention is combined is to be construed as
typifying, by reference to one- species the
entire genus of musical instruments capable
of being played by pneumatic mechanism.

There are two main objects of the inven-
tion, one of which is to produce a more com-
pact, efficient, and simple means or mecha-
nism for the purpose indicated than other

player mechanisms yet produced, one which.

1s less liable to deterioration, and can be
more easily repaired when out of order; and
the other object is to furnish means by which
a theme, or any selected notes in a musical
composition being performed on the instru-
ment, may be accented and the accompani-
ment or other selected notes may be subordi-
pated to the accented notes. These and other
subordinate or secondary objects, together
with the means and principles for carrying

them into effect, in which the invention prin--

cipally consists, appear from the following
description in detail of a preferred embodi-
ment of the invention in a mechanism con-
structed for and applied to an upright piano.

In the drawings, Figure 1 is a vertical
sectional view of an upright piano with my
pneumatic player mechanism applied there-
to. Figure 2 is a rear elevation, with a frag-
ment thereof cut away and shown in section,
of the principal parts of the mechanism
comprising a vacuum pump, an air chest or
chamber, a reservoir, a vacuum chamber,

figures.

and power pneumatics. Figure 3 is a sec-
tional view of the air chest and pump show-
ing the means for detachably connecting the
pump to the chest; said section being taken
on line 3—3 of Figure 2. Figure 4 is a sec-
tional view through one of the power pneu-
matics and the vacuum chamber; showing

“the controlling valve therefor and the means

employed for accenting selected notes. Fig-
ures 5, 6, and 7 are fragmentary views of a
form of tracker bar embodying part of the
means by which accenting of particular
notes is effected, Figure 5 being a front ele-
vation, Figure 6 a rear elevation, and Figure
7 a section of said fragment.

‘The same reference characters indicate the
same parts wherever they occur in all -the

Referring first to Figure 1, 11 represents
as a whola one of the hammer actions of a
piano and 12 a bar which forms that part of
the -action known as the abstract, this being
the part which is lifted by the rear end of
the key lever 13 when the corresponding key
14'is depressed by the performer to strike a
note. 15 1s the roll box in which is con-
tained the drawing off or take up spool 16
and into which 1s placed detachably the
music roll 17. 18 is the tracker bar across
which the perforated music sheet is drawn
from the roll 17 to the take-up spool, such
tracker bar having evenly spaced openings
in its front face and passages leading to the
rear from said openings. All of the parts
thus far described may be of any construc.
tion, including those used in the standard
makes of player pianos now on the market;
except that in order best to carry out my ob-
ject before mentioned of accenting certain
notes, I may use a special construction of
tracker bar. ;

The pneumatic player mechanism com-
prises a series of power pneumatics 19, pref-
erably of the usual bellows construction, there
being one for each of the hammer actions
within the range of the automatic player, of
which one is shown in Figure 1 and three
are shown in Fig. 2. These pneumatics are
mounted side by side on top of a vacuum
chamber 20, which latter extends across the
instrument through substantially the whole
length of the keyboard, or at least, through
the range of the player, and is supported at
its ends by means not necessary to be shown
herein, as such means may be supplied by the
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skilled mechanic from knowledge available
in the art. Each pneumatic is secured to the
chamber by a tubular nipple or coupling 21,
which is passed through the top wall 22 of
the chamber and is screwed into the bottom
member 23 of the pneumatic, as shown in
Figure 4.

This coupling is likewise a valve seat and
it provides on its upper end a seating face
with which there coacts a valve 24 carried
by a stem 25, the foot of which extends into
operative proximity to a pouch 26 of flexible
material which overlies a pocket 27 in the
bottom: wall 28 of the vacuum chamber.
From this pocket leads a tubular nipple 29
which is connected with a flexible tube 30
leading to one of the openings in the tracker
bar. A passage 31 vents the pocket 27 into
the vacuum chamber.

A guide 32 is provided for the valve stem
25 within the nipple or coupling; and this
guide may be variously constructed, but
most conveniently perhaps as a helix of suffi-
ciently stiff wire, the ends of which are car-
ried cut so as to bear with friction-produec-
ing pressure against the inner walls of the
nipple to retain the guide therein.

In the top member 34 of the power pneu-
matic is an opening containing a tube or
thimble 33 which opens into the pneumatic
for the purpose of admitting air to permit
expansion of the pneumatic, and the lower
end of which is provided with a seating sur-
face 35 complemental to the valve 24 to
be closed by the latter when the pneumatic
is collapsed. The passage through this tube
s the necessary breathing inlet. 36 is a stop
for arvesting the movement of the top mem-
ber 84 in the collapse of the pneumatic when
the seating surface 85 is parallel to the com-
plemental face of valve 24, With the outer
end of the tube 33 there cooperates a valve
87 which is supported by a springy holding
arm 38 normally at a slieht distance from
the tube. hut near enough to be closed against
the end thereof by a current of inflowing air.
The latter valve, however, althongh useful,
may be dispensed with as presently appears,
and is thevefore not claimed as an essential
of the invention. The tube 33 is externally
thrended so that it may be screwed into and
out of the top member of the pnewmatic 19,
and preferably it is enough larger externally
than the valve 24 to permit removal of the
latter through the hole which is left in said
top member when the tube is removed, al-
though in case the valve is so Jarge in pro-
portion to the width of the pnenmatic that
s0 large a hole would weaken the top member,
the tube may be made smaller, and provision
for vemoving the valve when in need of
repair may be made by taking out the cou-
pling tube 21 after having first obtained ac-
cess to 1t by removing the front wall 89 of
the vacuum chamber. This wall may be of

as
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glass, and may run in one piece the whole
length of the chamber, but preferably it is
made in panels, each of which is removable
separately. Spring holding supports ov clips
40 for the wall or panels ave provided In
order that the glass wall may be easily ve-
moved and replaced. Its transparency evi-
dently gives a view to the interior of the
chest and enables anvthing visibly wrong
therein to he detected,
Operation of the homumer

mechanism

the power pneumatic is effe ted thr an
arm or finger 41 projecting rearward from
the top member of the pacumsatic and con-

nected to a bar or link 42 which in turn is
connected to o vocker 43 pivoted {o a fixed
bar 44. which rocker has an 2rm underly-
g a foot 45 projecting from the abstract,

As shown in Figure 4 two vacuum cham-
bers are provided, the second ehinber num-
bered 46 being a duplicate of the chamber
20, and containing z poclet 47 coupled with
the tracker bar bv a tube 48, A fexible
ponch 49 overlies the poc and operates a
valve stem 50 and a valve 51 conneeted to
said stem, and cooperntes with a seat on the
end of the tube 52 which passes from the
chest to the interior of the pneminatic and
may be the duplicate of the coupling 21. In
fact tube 52 as well as 21 is preferably a
coupling in order to increase the security of
motnting the pnewmatic: and in short all
the parts in chamber 46 are preferably
duplicates of the parts in chamber 20, An
imperforate thimble or cap 53 is inserted de-
tachably in, so s to close, an cpening in
the top member 34 when such an opening i3
provided for removal of valve 51. The open-
mg and its closure may he wmitted and pro-
visions made for removing the tube 52, when
necessary for repairs, throueh the rear wall
54 of the chamber, which may he removahle
and may be made of glass, like the wall 39
A spring 55 is provided to expand the pneu-
matic, and such spring may be one of a
known sort, such as a piece of wwire having
its ends embedded in the top and Dottom
members 23 and 34, respectively, and heing
under torsional strain great encuch to gepa-
rate these members when the nir pressures
inside and outside of the pnewmatic are
equal.

Alr is exhausted from the chambers 20 and
46 by a pump 56 consisting of two sepa-
ate bellows each conmected to one of two
pedals 57. The pumps may he of any con-
struction usually used in this art. or =iitable
for the purpose, and preferably of fwo rigid
plates or boards 58 and 59 as shown in Fig-
ure 3, one of which is rigidlv attached to an
air chest 60. and the other of which is piv-
oted to the first: and the space between the
plates 58 and 59 is enclosed by a flexible
covering 61 This is substantially the con-
struction which is likewise adopted for the
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ower pneumatics previously described.

his pump is a vacuum pump and is
equipped with simple intake and outlet
valves 61 and 62 consisting of flexible flaps
of leather, or other material sufliciently im-
pervious to air, arranged to overlie, respec-
tively a passage between the pump and the
air chest, and an opening 63 in the movable
pump wall 59. When the wall 59 is pushed
to the rear by pressure applied to the pedals
it exhausts air from the two vacuum cham-
bers, which are.connected to the chest 60

through tubes 64 and 65, respectively, and

an intermediate receiver or pressure equal-
izer 66. ‘

Said receiver is constructed substantially
like the pumps and the power pneumatics,
and is normally distended by springs 67. It
is coupled to the chest 60 with intercom-
munication and its function is to convert
the distinct vacuum impulses exerted by the
intermittent pumps into a pull or suction of
substantially uniform and continuous force.

It will be noted from Figures 2 and 3
that the pump members and the receiver are
both attached to the chest 60 by couplings 68
and 69, respectively, which are essentially
like the couplings between the vacuum cham-
ber and the power pheumatics, that is, tubes
open from end to end, passed through one of
the abutting parts, and threaded into the
other part. These tubes, it should be noted,
have flanges 70 on their base or rear ends for
the purpose mainly of retaining a gasket or
packing 71 to prevent leakage. The cou-
plings are preferably made of metal, and
preferably also of non-corrodible metal such
as aluminum. They afford a means for se-
curely attaching together the parts which
they respectively connect, which can be
readily disconnected at need, and a means
also for providing for free flow of air be-
tween the connected parts.

The material of which the rigid parts of
the vacuum chamber; air chest, pumps, pow-
er pneumatics, and receiver, are made is
preferably wood, as usual in this art; and
the flexible fabric which encloses the spaces
between these rigid parts in the collapsible
bellows ‘members (pumps, receiver, power
pneumatics) may be any sheet material
which is sufficiently impervious to -air and
is ‘also flexible enough to serve the purpose.
Among such fabrics may be named rubber-
coated or frictioned textile fabrics, soft
leather, so called artificial leather, -and so
forth. : ‘ :

It is to be understood, of course, that the
number of power pneumatics is equal to the
number of hammer actions which are con-
trolled by the perforated music sheet. 'When
the pneumatics are wider than the space be-
tween the actions, they may be arranged in
two, three, or more banks with adjacent
pneumatics in the same bank . operating

1,697,344
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every second or every third hammer ac-
tion.  This arrangement, however, involves
only a duplication in the vacuum chambers
20, or 20 and 46; but all vacuum chambers
are coupled with the vacuum pump, and the
power pneumatics are mounted on their
supporting . chambers in substantially the
manner here shown.

The power pneuinatics are operable by the
chamber 20 and the valve therein alone; the
valve 51 being unnecessary in the normal op-
eration and being indeed not brought into
action except to accent a note. The uncov-
ering of the hole in the tracker bar to which
pocket 27 is connected, allows air to enter
the pocket at the atmospheric pressure and
puff out the pouch or diaphragm 26, raising
the valve 24 and allowing air to flow from
the power pneumatic into the vacuum cham-
ber.  As soon as this flow commences the
cover valve 37 is closed and then the unbal-
anced external pressure on the pneumatic
collapses it. ‘Thus the top piece 34 is de-
pressed and the associated-hammer action is
thrown. The same effect will occur, how-
ever, if the cover valve be omitted and the
opening through the tube 33 be made of less
capacity than that through the coupling 21,
for then air will pass from the pneumatic
faster than ‘it can enter and:unbalanced ex-
ternal pressure will result. When the top
piece 34 is somewhat lowered, the seat 35
comes in contact with the upper side of valve
24, which remains raised as long as the note
hole in the tracker bar remains uncovered,
whereby air inflow to the pneumatic is shut
off. If now air should be admitted through
tubes 80 and 48 to both pockets 27 and 47.
and both valves 24 and 51 should be opened
at the same time, the preponderating exter-
nal atmospheric pressure will be applied on
the pneumatic more suddenly, and will be
therefore collapsed more quickly and caused
to move the hammeér more swiftly and forci-
bly than in the normal way thereby giving
a harder blow of the hammer on the string.
In this way a note is accented. Hence by
having two holes in the tracker bar to con-
trol each note and connecting one of the
holes with the primary valve pneumatic 27
and the other with the secondary valve pneu-
matic 47, it is made possible to control the
force with which the notes are struck and
to cause  selected -notes among a number
struck at the same time to sound louder than
others, or to accent a single note or chord at
any time. In this explanation the valve 24
is considered the primary valve; the pock-
et 27 with its pouch or diaphragm 26 is con-
sidered the primary valve pmeumatic; the

valve b1 is considered the secondary valve;

and the pocket 47 with its pouch or dia-
phragm 49 is considered the cecondary valve
pneumatic. :

The construction of tracker bar which I !
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have designed to secure these ends is shown
in Tigures 5, 6, and 7. The holes in the face
of the bar are arranged in pairs indicated
12 and 73, and the holes of any one pair con-
trol the same note. In order to apply this
form of control with a tracker bar of the or-
dinary length, I have made the holes in the
bar slightly less than one half the usual
width, and to give room for the tube connec-
tion at the vear of the bar, I have caused the
through channels from the face openings to
run af opposite inclinations from the adja-
cent holes as indicated in dotted lines by
the channels marked 74 and 75 in Figure 5.
That is, the channel 74 from the opening 72
inclines toward the upper edge of the bar
while the channel 75 from the opening 73 in-
clines toward the lower edge of the bar. At
the rear side of the bar the openings from
theze chunnels lie in two separvated lines and
aie spaced wider apart than are the face
epenings 12, 73, thus giving room for con-
nection to them of the rigid nipples 76, 77.
78, and 79 to which the flexible tubes 30 and
48 are attached. The perforationsin the mu-
sic sheet necessarily correspond in width and
location to the front openings in the tracker
har.  Fer playing notes with the normal
touch the perforations in the sheet are only
wide encugh to uncover one of the pair of
holes which controls each note, but for ac-
centing the note, the perforation corre-
sponding to the given note is either made
wide enough to uncover both holes of the
pair, or two separate perforations are ar-
ranged to the same effect.

Making a tracker bar equipped with extra
holes necording to the foregoing description
enables it to Le substituted in instruments
already constructed in place of the tracker
bars oviginally provided. But of course I
may embody the invention in a tracker bar
of greater length and so give room for
holes of correspondingly increased width.

I have described the vacuum chamber 20
as normally the primary chamber and the
valve therein as the primary control valve.
Of course the relation between this and the
other chember way be reversed without de-
parture from the principle of the invention.
Indeed that phase of the invention which in-
volves duplcating the vacuum chamber and
control valves for accenting the theme or
other szpecific notes may he embodied in a
ponenmatic mechanism otherwise than with
the specific types of valves and valve seats
heve shown. That phase which calls for the
same valve controlling the suection outlet
from the power pneumatic and the breath-
g inlef, regnhires that such double acting
valve be the primary valve, as that is the one
which is always nged whether the note is ac-
cented or not.  Of course when the opening
in the tracker bar is covered, air is no long-
er drawn into the pocket 27, while it is be-

=
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ing continuously led off through the vent
31, whereupon the valve is at once released
and closed against the seat of coupling 21.
When the cover valve 37 is used its springy
holder is adjusted to separate it from its scat
under normal conditions and to Lold it away
from the seat when it is pressed upon from
the outside by such light pressure as is ap-
plied when the pneumatic breathes. DBut the
protruding valve stem opens it.

The double chamber structure and double
valve arrangement has utility and may be
employed without any regard to control of
accenting certain notes; for this arrange-
ment enables strong striking influences to be
delivered te the hammer actions cven by
pneumatics of small area on account of the
suddenness with which a great reduction of
the internal pressure in the pneuamtic below
the external atmospheric pressure may be ef-
fected. The further result follows that a
complete plaver mechanism of small overall
dimensions, and therefore capable of be-
ing located in a restricted space, is provid-
ed.

The arrangement and means for mounting
the power pneumatic may be used either
with the double vacuum chamber as shown
or with a single chamber and without the
means for accenting special notes. In either
case it affords a very rigid and zecure mode
of mounting the preumatic, which is par-
ticularly secure in the case of the double
chamber and the two couplings. Thus the
impulse applied by the pneumatic to the
hammer action is sharp and firm and the re-
action of the impulse upon the pneumatic is
not lable to work it loose. Then the con-
nection between the pneumatic and the cham-
ber is altogether peositive and mechanical,
that is, not dependent upon glue. and it is of
a sort which is easily made air tight, since it
is screwed tightly into the wall of the pnen-
matic and may be packed by a gasket Dle-
tween its end flange and the wall of the
chest. Thus it is not affected by weather
conditions of heat, cold, and particularly hu-
midity.

Most of the same advantages inhere in the
connecting means between the pump and air
chest 60 and between the air chest and re-
ceiver 66 as are found in the connecting
means between the vacuum chamber and
power pneumatic in the situations described
greatly simplifies the construction of the
player mechanism from what has been here-
tofore known, besides increasing its strength :
and the liability of damage and need of re-
pairs, while making it much easier to effect
repairs when such are nceded. The great
majority of repairs concern the valves for
the power pneumatics, and these can be ef-
fected without harm to the power pneumat-
ie. Adjustment of the seat 35 with respect
to the valve may be readily made by screw-
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ing the thimble 33 appropriately either in-

-ward or outward, and the thimble is easily

accessible for that purpose.

The opening through this thimble or tube
is called in the art the intake or stack of
the pneumatic, and where either of these
terms is used in the following claims, they
have the meaning here indicated.

As previously intimated the principles of
the pneumatic player mechanism are appli-
cable to other instruments than pianos and
may be so applied by those skilled in the art.

In the foregoing description of two vac-
uum chambers I have not intended to indi-
cate that there must be two independent and
unconnected chambers for carrying out that
part of the invention which relates to means
for specially accenting selected notes, for
such 1s not the case. The qualitative effect
of causing a heavier or'lighter blow is se-
cured by providing the two valve controlled
openings to the power pneumatic, and this
effect will result if both openings pass to
the same chamber. For an accurate and
quantative regulation of the force of the
impulse it may be desirable to provide total-
ly separate chambers and carry different de-
grees of absolute pressure in each. ‘Whether
or not the chambers are thus separate,; the
structure shown is mechanically efficient and
economical in that it provides a centrally
located spacing beam between the top and
bottom walls of the chamber, securing the
latter  rigidly and allowing - the external
walls to be removed as previously described ;
relieving such external walls of any duty of
giving strength to the structure.

The descriptive terms used in this speci-
fication are used for the purpose of distin-
guishing identification and without intent
to indicate limitation. Thus the principles
of the invention may be applied and used

where the operating pressure is higher than

atmospheric as well as where the atmosphere
is caused to exert the operating pressure by
exhausting air from within the pneumatics.
I have here illustrated the embodiment of
the invention applied to the vacuum type of
player mechanism on account of the general
use of that type.

The terms “pouch” and “pouch pneumat-
ic” used herein are intended to include ge-

“nerically any sort of original means or actu-

ator capable of operating the valve of the
power pneumatic by pressure of air under
control of a perforated note sheet.. While
the embodiment of such original actuator or
pouch is shown as a chamber having a flexi-
ble wall, the terms referred to are not neces-
sarily limited to that structure but include
other means operable to like effect.

What I claim and- desire to secure by Let-
ters Patent is: , :

1. A pneumatic player mechanism com-
prising a chamber, ‘a2 power pneumatic

mounted upon said chamber, a mechanical
coupling securing said pneumatic detachably
to. said chamber and formed to provide a
passage between said pneumatic and cham-
ber for the flow of air, means for creating a
different air pressure within the chamber
from the external air pressure, and a valve
for opening and closing said passage under
control of a perforated sheet.

2. In a pneumatic player a chamber, a
power pneumatic lying across said chamber,
a tubular coupling contained in the adjacent
walls of the chamber and the pneumatic, se-
curing one to the other and providing a
connecting passage between them, a valve
in_the pneumatic for closing and opening
sald passage, a stem passing from the valve
through said connection into the chamber,
and a pneumatic for shifting said valve
under the control of a perforated note sheet.

3. In a pneumatic player: mechanism a
chamber, a power pneumatic extending
across said chamber, a tubular coupling pass-
ing through the contiguous walls of the
chamber and pneumatic securing them to-
gether and having a valve seating surface
toward the interior of the pneumatic, the
opposite wall of the pneumatic having an
intake and a seating surface surroundin
the same in substantial alinement with sai
tubular connection, a valve situated between
said two surfaces and adapted to seat against
one or the other, means for creating a differ-
ence between the air pressure within and
that without said chamber, and means for
shifting said valve under the control of a
perforated note sheet. :

4. In a pneumatic player mechanism a
power -pneumatic having opposite rigid
sides movable together and apart and flexi-
ble sides enclosing the space between said
rigid sides, a- chamber having a rigid wall
against which one of the walls of the pneu-
matic is laid, said contiguous walls having
registering openings, a tubular coupling
passing through said openings and secured
therein, a valve arranged to open and close
the passage through said coupling, and the
pneumatic having in its opposite rigid wall
an inlet opening in position to be obstructed
by the valve when the latter is moved into
position for opening the aforesaid passage.

5. In a pneumatic player mechanism -the
combination with a fixed closed air cham-
ber of a collapsible chamber having a rigid
wall in contact with a wall of the fixed
chamber, and a coupling connecting said
chambers together and consisting of the
tube passing through and held in the con-
tiguous. walls of said chambers.

6. In a pneumatic player mechanism the
combination with a fixed closed air chamber

. of a collapsible chamber having a rigid wall

in contact with a wall of the fixed chamber,
and a coupling connecting said chambers
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together and consisting of a tube passing
through the contiguous walls of said cham-
bers and threaded into one of them,
end of said tube projecting out from the
face of the wall through which it passes and
having a flange or lip overlying said face,

7. In a pneumatic player mechanism the
combination with a fixed closed air chamber
of a collapsible chamber having a igid

one

wall in contact with a wall of the 1
chamber, and a coupling connecting said
dmmbels together and conshhnsr of a tube
passing through the contiguous walls of

said chambers and threaded into one of
them, one end of said tube projecting out
from the face of the wall throngh which it
passes and having a flange or lip overlyving
said face and a gasket confined between said
lip and the wall,

8. In a pneumatic player mechanism «
chamber having its own enclesing walls, o
power pneumatic arranged upon a wall of
the chamber with a passage extending from
the chamber into said pneumatic, a valve
seat surrounding the orifice of such passage
within the pneumatic, a valve cooperating
with said seat, a valve stem extending from
the valve into the chamber, a valve-operat-
ing pneumatic arranged in an opposite wall
of the chamber to that on which the power
pneumatic is placed, and means for conduet-
Ing air to said valve-operating pneumatic.

9. In a pneumatic plaver mechanism A
chamber, a power pneumatic arranged upon
the chamber with a passage extending from
the chamber into said pneumatic, a valve
seat surrounding the orifice of such pa >

within the pneumatic, a valve cooperating
with said seat, a valve stem extonﬂln(T ﬁom
(1 " ‘_“ () O] e1't

‘hu

the valve into the chamber,
ing pnewmatic arranged in “the wall of
chamber opposgite to the power pneumstic
and 1“(‘1115 for conducting air to said Dmn—

matic for effecting opontmn thereof. said
vacuum chamber h"wna a Tatera] wall :nﬂ

said lateral wall being removable to sive
access to sald pneunmtm

10. In a pneumatic player mechanism. o
chamlber having op‘posite walls and an in-
termedinte wall. the intermediate wall heing
mounted detachably to give access to the in-
terior of the chamber, a power pnenmatic
mounted on one of said o pposite walls, the
other wall having a pon(‘il pocket opening
into the interior of the chamber, and a flexi-
ble pouch or diaphragm arranged across the

opening of said pocket and made fast to the
inner surface of said last-named wall,

11. In a pneumatic player mechanism, a
chamber consisting of opposed top and hot-
tom walls, lateral walls and an interme-
diate spacing beam between the top and bot-
tom walls and secured to the latter; one of
the lateral walls being separable from the
chamber, and spring holders secured to the
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bottom wall arranged to support said re-
niovable wall and yieldingly hold it in place.

12. In a pneumatic player meclmmbm, 1
chamber having a top, bottom and side walls
and an intermediate beam between the top
and bottom walls, a power pneumatic se-
cured to =aid top wall with communicating
passages from its interior face to the cham-
ber at each side of said beam, pouch pneu-
matics arranged in the bottom wall of the
chamber respectively opposite to said pas-

sages, air admitting connections leading to
the pouch pneumatics, and valves control-
ling said passages arranged for operation
respectively by said pouch pnenmatics,

13. In a pneumatic player mechanism a
vacunum chamber with a power pneumatic
secured upon and overlying one wall of said
chamber, a valve-operating pneumatic in
ancther wall of said chamber, theve being
a passage from the chamber to the inter-
ior of the power pneumatic, a valve in the
povwer pnemmtic arranged to cooperate
with a valve seat in said passage, the power
pneumatic having in its wall oppoute to the
passage an intake and a seat complemental
to the valve surrounding said intake, a stem
ia;;ing from the valve into pxoxmntv with
the power-operating pnenmatic, being mov-
able by expansion of the latter to shift
the valve from the first of the before-named
valve scats toward the second valve seat, a
tracker bar having passages through it and
o conduit extending uninterruptedly from
one of the tracker bar passages to the power-
pnewnatie.

14. In a pneumatic player mechanism a
power pneumatie, supporting means theve-
for, there being a passage for air between
soid pncunmtlc anc “the supporting means,
a valve within the pneumatic complemental
to a seating surface around said passage,
the pneun atic having in its wall opposite to
the passage an opening through which the
valve may be removed, and a thimble mount-
ed in said opening and secured frictionally
therein to provide a displaceable closure for
said opening.

15. In a pneumatic valve mechanism, a
collapsible pneumatic having an intake, a
cover valve overlying said_intake exter-
nally, and a springy holder for said valve
normally holding the valve displaced from
the intake and adapted to vield and permit
closing of the valve under an excess of ex-
ternal over internal air pressure.

16. In a pneumatic player mechanism a
power pneumatic having an outflow open-
Ing in one wall and an  intake opening in
the other wall, there being valve seats sur-

rounding each of said openings, a valve in-
tmpo\ed between said seats arranged to co-
operate with each in turn, said intake open-
ing having also an outer valve seat and a
cover valve yieldingly mounted over the
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outer valve seat of said intake opening and
normally separated therefrom in a position
to be closed against said outer seat by ex-
cess of external atmospheric pressure, the
first valve having a stem projecting there-
from to a greater length than the distance
between the inner and outer seats of said
intake, whereby when the first valve is
seated against said inner seat, the stem is ef-
fective to displace the cover valve from
said outer seat.

17. In a pneumatic player mechanism a
chamber, a bellows comprising opposite
rigid walls hinged together and a flexible
fabric enclosing the space between said
rigid walls, one of said walls being laid
against a wall of the chamber, and a rigid
tube passing through the contiguous walls
and secured to both, providing a couplin
and an air passage between the bellows an
the chamber. o

18. In a pneumatic player a chamber. a
power pneumatic lying across said chamber,
a tubular coupling contained in the adjacent
walls of said chamber and pneumatic, a valve
adapted to seat across said tube, a stem ex-
tending from said valve through said tube, a
guide for centering the valve embracing said
stem and detachably mounted in said tube,
being formed to leave unobstructed air pas-
sages between itself and inner surface of the
tube, means for creating a different air pres-
sure within the chamber from the external
air pressure, and means for shifting said
valve under control of a perforated note

sheet.

19. In a pneumatic player a chamber, a
power pneumatic lying across said chamber,
a tubular coupling contained in the adja-
cent walls of said chamber and pneumatic,
a valve adapted to seat across said tube, a
stem extending from said valve through said
tube, a guide embracing said stem within the
tube having laterally projecting extensions

7

frictionally engaged with the walls of the
tube, means for creating a diffevent air pres-
sure in the chamber from the external air
pressure, and means for shifting said valve
under control of a note sheet.

20. In a pneumatic player mechanism hav-
ing two exhaust openings and an intake
opening, two valves each controlling one of
said exhaust openings, one of said valves
controlling also the intake opening, two
valve operating pneumatics each operatively
arranged to control one of said valves, and
a tracker bar having a pair of holes which
are separately and independently connected
with the two valves operating pneumatics.

21. A pneumatic player mechanism com-
prising a power pneumatic having a plu-
rality of outlets and an inlet, vacuum means
in connection with said outlets, the inlet
being open to the atmosphere, valves con-
trolling the respective outlets, one of which
is arranged to close the inlet when moved
to open the outlet which it also controls, and
means controlled by a note sheet for so oper-
ating the last named valve alone or for oper-
ating both valves in unison.

29. A pneumatic player mechanism hav-"

ing means for accenting selected notes, com-
prising the combination of a tracker bar
having two holes for controlling the same
note, a power pneumatic having two out-
lets, vacuum producing connections into
which said outlets open, valves controlling
the respective openings, the pneumatic hav-
ing also an intake opening in position to be
closed by one of said valves when such valve
is displaced to open the outlet which it con-
trols, valve operating pneumatics control-
ling the respective valves, and tubes passing
from said valve operating pneumatics in-
dependently to each of said holes.

In testimony whereof I have affixed my

signature.
FRANK A. CLAPP.
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