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‘motor pneumatics in separate and integral

Be it known that I. Morris S. WrienT, a | structures capable of being readily and indi-

‘citizen of the Ulnited States, residing at
‘Worcester. in the county of Worcester and.
‘Commonvwealth '‘of Massachusetts, have -

- vented a new and useful Improvement in

o

. of which the following is a specification ac-
 companied by drawings, forming a part of

‘the same. in which—

_Figure 1 represent

. ing shown in sectional view'in order to dis-

close the operative mechanism. TFig. 2 is a

16 detached view in section and:on a larcer |

- scale showing the .device for coupling the

" different sections of the pipe leading from
the tracker board to the primary pneumat- |
ics.” Fig. 8 is a front view of one half of the |

20 pinno player with a portion of the case re-
" moved to disclose the operative mechanism.
" _Fig. 4 is a top view of the regulating cham-
~~ her shown in %ection. .
 central sectional view of one of the
25 mechanisms for: actuating a piano key and
 comprising & primary pneumatic. a second-
ary pneumatic, and a motor pneumatic, with

the valve mechanism for controlling the air

passages communicating with the motor
pneumatic. Fig.

piano key. Figs. 7
side and end views of
, Fig. 9 is a detached view of the
 gheet metal cover for the secondary: pneu-

matic. Fig. 10-1s rew of a se

ary pneumatic with its attached- primary

" pnenmatic as disclosed in  Fig. 6, the same
40 heing shown in central vertical sectional
. view, and

. -valve .chamber. shown in section on. line

chamber.

1111, Fig. 5.

" Qimilar reference letters and figures refer

45 to similar parts in the different views. -

' L] ‘ .

The objects-of my present mvel

- . -

" of:this class of instruments:

. pneumatics, and ‘eonnected. parts to

80 of metal and thereby avoid the deteriorating.
;" effects’due to atmospheric changes; to brine

" the primary, secondary and motor pneumat-
~ jes into close  juxtapositiony whereby ‘the

" length of ithe connecting air passages 13 re- |.
86 duced and tue action rendered more respon-

Fig. 5 is a vertical’
OEeratwe ..

¢ is a front view of one of
_the operating mechanisms for actuating a
and 8 are respectively
, one of the. spacing
rings for separating the sides of the vacuum

a front view of a second-

Fig. 11 is a detached view of the

tion Are to

-

t

forming part of the framework. =

‘The lower end of

| vidually removed in order to faclitate re- .
60

pairs and adjustment; to. protect-the valve

controlled passages. from dust: to secure a

g R R lmprove in |"uniformity of ar exhaustion throughout the.
_ -Pnenmatic Actions for Musical Instruments. |

several pneumatics and their connecting
valve .controlled passages.

rangement of parts as hereinaftet described.

the novel. features being pointed out n the

annexed claims.
. Referring to the

accompanving drawings

1 - _ I accomplish

these abjects together with others not herem-
| ... ) enumerated. by the construction and -ar-
s a side view of a plano |
slayer embodying my invention, the case be-

70

1 denotes the case. 2 a music roll carrving a

perforated sheet 3 which. is wound upon a

winding roll 4 by means of a motor, such as

is commonly used in instruments of this
class, but not showwr in the present drawings.

5 denotes a-tracker hoard having a series

O

of dnets. one of which s shown at 6. Fig. 1,

which are alternately opened and closed by
the passage of the perforated music sheet 3.
The ducts 6. Fig.-¥, communicate with a pipe
7 which is coupled to a pipe 8 leading to a
primary pneéumatic- 9 and the remaining
neeted by conpled pipes with other duplicate
primary pneumatics. The pipe 7 1s con-

12 which 1s separated from

by the pressure of an elastic clamping plate
14, provided at one end with a'slot 15, which
incloses the pipe 8. and at the other end with

Pressure is applied to the elastic. clamp-

‘pipes 7 and 8 together by a clamping screw

18- The clamping plates 14 may be con-
% veni ngle . 19

" gimplify the congtruction and reduce the cost provided with transverse slots 20, Fig. 3.
to enable the
be made |

veniently formed from a single long plate
Jeaving ‘the cla '
flanged-ends.

*

enever it is desired to dis-

‘the pipe 8 to be withdrawn from the'slot 15.
the pipe

A ' ! v

duets of the tracker board are simtlarly con-

‘a flange 16 which bears against a block 17

-I’I‘lrEing plates united at their

8 is contiected by

30

85 -

dneted “through a block 10 and its end 1s
provided with a flange 11 bearing against .
the bottom of a recess 11* in the side of the
block.” The pipe 8 is provided with a flange
| the flancze 11 by
a gasket 13 which is incloced in the recess 11*
“and is-pinched between the flanges.11 and 12

90

95

| ing plate 14 to draw the flanged ends of the

100

1056
“conneet one of the coupled pipes 8, its clamp- -
ing screw 18 is loosened. allowing thg elastic-
ity of the plateto relieve the pressurexpon the -
flanged ends of the pipe; thereby permitting

110

" gives to form the. primary, secondary. and | an erdin: W%re“th"e“d"d nmonmmplmg 21
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‘with a short pipe 8 which is permanently | The above named mechanism, comprising

connected with™ the primary pneumatic 9. | bellows, foot pedals and connected valves for

10

>

The primary pneumatic 9 comprises a cup 22 | maintaining a state of air exhaustion from

having a flange 23, a body 24 having a fiange | the vacuum chamber 45, forms no part of iny
25 which 1s turned over to inclose the edges | present Invention, as it is subst;anfi‘ﬂllyjljg%

of the flange 23, thereby uniting the two that now 1N comimmon use in instrumenﬁg;i?ﬁ,_
pipes together. The primary pneumatic is | this class and its construction and operatiofi

attached to thesecondary pneumatic by means | will be.well understood by those conversart
of a hollow plug 26 havine a screw threaded | with this class of instruments.

connection 27 with the body 24 and having a | ~ The sides of the vacuum (tha;mb‘fe;t" 45 arg

flange: 28 which overlaps a hollow arm 29 | offset at intervals as shown at 64, Fig. 5,

- integral with the cover of the secondary | in order to shghtly increase the distance

15

‘pneumatic. The flanges 23 and 25 clamp | valls _
~ the edges of a flexible diaphragm 30. The-'l ber where are inclosed circular spacing rings

diaphragm 80 divides the primary pneu- | 65 notched on pposite edges at 66-to provide

-+ matie info two chumbers 32'and 33 which | space for the free movement of ats.® Flolos
- communicate through a vent hole 31 in the | are formed in the side walls of the vaciium

20
95

30

- chamber 33, and also by means of an open-
Ing 42, with the hollow arm 29 leading to
the secondary pneumatic. A gasket 43 is
nserted between the body 24 of the primary

35

40

45

' ‘by a pipe 48 with air exhausting apparatus,

55

60

| _6 -

hole 35 and radial openings 36 in order to

. against the lower end of the hblloﬁw'lplug%.

2% and is provided with a head 39 having a
valve disk 40 which seats against the upper
‘end of the hollow plug. The valve stem 38

plug. forming an annular space 41 which

| closed by a shallow: rectangular inner tray
- 46 and a similar | 18 2
- cover for the tray 46, the edges of the trays

tight. - The vacuum chamber 45 is connected

~ this class, and consistin
- 60

arranged to be operated by a hand lever 63 | 91 -having flanges 92, an _
for the purpose of closing the communica- | an opening 93 for the admission of gutside

-

30 1s 2 wooden follower 34 having a central

one end of which I support the secondary
establish a communication between the cham-

ber 33 and the vent hole 31. The follower
34 1s supplied with a valve disk 87 seating

Attached to the follower 34 is a valve stem

| chamber 45. The secondary pneumatic. 68
38 which extends through the hollow plug.

consists of a cup shaped shell 71 having a
flange 72 and an internally screw threaded
tubular extension 78 which is sciewed npon
1s smaller than the hole through the hollow | an Intervening gasket 74 between the shell
71 and the side wall of the vacuum, chamber.,
The shell 71 is provided with a cover 75
[ having a flange 76 which incloses the flahge

-

communicates at its lower end. with the

76 are the edged of a Hexible diaphragm 77.

pneumatic and the hollow arm 29, and a
similar gasket 44 is inserted between the
arm 29 and the flange 28 of the hollow plug |

29 having a hole 78 to receive the flanged
hollow plug 26 of the primary pneumatic.

: Attached to the ‘opposite end of the pipe
1 67 1s the- valve "c_'hamger 69 consisting of a

sheet metal shell, preféfa"bly.-'-integral with

26 to render these joints air tight. - -
45 denotes a vacuum chamber which is in-

outer tray 47 which forms a | plate 79 forming the upper plate’of a motor

46 and 47 being soldered to render them air | consists of the metal plates 79 and 81 pro-

' of which are attached leather or rubber cloth
83 in the form of a bellows, -and inclosing
an aur chamber 84 communicating with the
‘valve chamber 69 by an opening. 85.  The

such as 1is commonly used in instruments of
_ r of an exhaust bel-
lows 49 operated by.a foot treadle 50, and
comprising an air chamber 51 communicat-
ing with the exhaust bellows, regulating smaller end of the motor pneurmatie-at 86,
chambers 52 and 53 having communicating | 86, to formi” a tubular barrel 87 .Inclosing »

Mr passages 54 and 55, regulated by valves ‘pintle 88 by which the two sides of the motor

6 and 57, the former being contrelled by ‘a:| pneumatic’ are ‘hinged together in .order to
regulating bellows 58 having a regulating. | relieve thé flexible leather. connection: 33

-spring 19, and the valve 57 being: controlled | from straini. The valve chamber 69.is pro-

«
[
d

Lor
A5

diaphragm. Resting upon the diaphragm | chamber concentrically with  the .spacing

the screw threaded end of the pipe 67 with

72 and pinched between the flanges 72 and .

Integral with thb cover 75 is the hollow arn -

7.

Y .
r .

- r
'

between the side walls of the vacnum cham-"

A
-

80

rings 65 to receive. the short’ pipes 67 upon

85

pneumatics 68 and upon the opposite end the .~
valve chambers 69. The. pipes 67 are pro-
vided with holes 70 forming a 'ito_mlml'nica—gf‘;- |
tion between the pipes 67 and the vacuuni ..

50
95
100

105

and drawn by suitable dies from .a metal

| pneumatic 80. The motor pneumatic . 80 -

110

vided with wooden linings 82. to the edges -

115
metal plates 79 and 81 are extended at the

120

by a hand lever 60. An air dpaSS&ge 61 con- | vided with a, screw threaded opening 89 to

nects the air chamber 51 and the regulating | receive an annular valve. seat 90 stamped
chamber 33 and is controlled by a valve 62 | from ‘sheet metal and integral with a cover

d on.its dlower: side

125

tion at will between the air chamber 51.and | air to the valve..chamber.69. Between, thes

regnlating chamber 53 ‘to prevent the ex- }--ﬂa.ngés;--Qﬂ-“and-tlm-:va!vegehn,l_nbgr 69 T .gnsert
haustion of air from the yacuum chamber 45. o gaskel 94 to prevent the wdmission of out-

130
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. ] . . _— o P .
side air to the valve chamber except through
the valve seat 90 and the opening 95. 'One

~+ end of the pipe 67.1s open and flanged upon
~:the 'tnner side of ‘the valve chamber 69 to

openings
‘tiveen: the. interion |
“interior of the shell 71 of the secondary
¢. ‘Wooden bushings 971and 98 are:
. inserted-in the closed end of the pipe 67 and.

form a valve seat 95, and the opposite end
.of the pipe 67 is closed and provided with
ofy forming a -communicdation be-

of the pipe 67 and the

pnetmatic:

© in the cover 91 respectively to form ways

. forn sliding valve stem 99 attached at one
R end toa-follower 100 which 1s normally

held against the flexible diaphragm 77 bv A

- spiral spring 101 inserted between the bush-

~yied by the valve stem 99.
valve stem 99.is a valve 103 normally held
N 1(:0111:1(%' with the
-~ spiral spring 1010

-~ is a short spacing’

30

.a pipe 110 with the
mary pneumatic, So.
 tained in the chamber
“that 1n the vacmun chamber 45.
110 is securely soldered at

'35

aiv serew threaded. coupling 111 to a short

45

50

- the shell 71 of the

“trav 46 and

ine 98 and a screw threaded sleeve 102 car-

valve ‘seat. 95 by the

(liaphl"a;@:m' 77. Inserted between the vac-

uum . ehamber 45 and the valve chamber 69
sleeve 105 having at its
 ends Hanges 106, 107, which. bear against

oaskets 108 and 109. The three gaskets T4,

ol . .

108 and 109 are all compressed by screwing
secondary pneumatic upon
The

the screw threaded pnd of the pipe 67.

“vacumn chaniber 45 communicates through
chamber 33 of the pri-

that a vacuum is main-

The pipe

_ Carried by the screw
~threaded sleeve 102 is a simalar. valve 104
~arranged to:contact with the alve seat” 90

" when the valve is actuated by the flexible
2b

33 corresponding with

one end to the

Carried by the:|

body portion 24 of the primary pneuamatic

and its opposite end is coupled by an ordi-
nipple 112 which 1s securely soldered, to the
A communicates with the vacuum
chamber 45. The lower -side of the motor
pneumaiic 80 18

" head ‘119 adapted to depress one of the keys

~ mally in the position shown in- K1

60

120 of the piano when actuated by the motor:
o - pneumatic 80. - I
65 T
- matics and their connected valves are nor-.
- | .o when-
~ ever the corresponding duct of the tracker:

b L » '

- The OpeI‘.aﬁtlng-paI"tQ_ Of-L.t'-h.ie'-seyfér;:ﬂ;“.pnml.p

board s closed by the music sheet 3,-but

‘whenever a perforation in the music sheet
~..-allows air to enter into the chamber 32 of |
~ ptimary. pneumatic, the flexible dia--

] ) 4 .

ath it, the chamber 33 being. na

- -

provided with- an arm 113
having a hole 114 in its free end to receive
" a connecting rod 115 having a button 116§

 resting on. the arm ‘113 _
~ upper end to one end of a key striker 117.
The key striker 117 is. pivoted in.a fulerum |
. bar 118 and carries at its opposite end a

and pivoted at its

.30 1s raised by the air pressure be-
state of

' 05 air.exhaustion throtigh: its copnection by the | valve -chambegﬁi){which-sl_'lpports_-'t'ha motor.

il

supplying

‘stem ~99 against the tension of the
spring 101 to close the valve 104 and open
“valve 103, thereby closing ' the air chamber
84 in the motor pneumatic 80 to the outside -/

vacuum in the motor pneumatic

chamber 45.
opposite sides ,
“has been equalized by ‘the passage of ar
| through the vent hole 31, the “follower 34
and valve stem 38 are returned by gra vity:

‘again into the _ _
closing the:valve 103 and opening thé valve

“opposite sides of the,

pipe 110 with the Vacn.l_tm__'clmmbéf 45. The

upward movement of the flexible diaphragm

1 30 lifts the 'valve stem 38 and carries the
| valve disk. 40 away from its seat and the
70

valve 37 against its seat, thereby allowing

“onitside air to' pass through the annular space

41, opening 42, and hollow arm 21 into the

space between the flexible diaphragm 77 and

£ '

] ing air pressur¢ to move the flexible
diaphragm 77.t¢ _
of the flexible diaphragi

=

air and - bringing 1t I cohmunieation
through -theg-})‘ pe 67 and openings 70 witl
the vacuum c

it to be immediately collapsed by the

sure ‘of the outside air against the side 8Y.
and lifting the connecting rod 112. The
closing ot the duct in the tracker boafd

the music sheet 3 cuts off the supply of altr

to the chamber 32 in the primary - pneu-
‘matic, and the air already contained: in the
chamber 32 passes throngh the vent hole:31 .

s

wamber 45, producing a partial
and causing
P 1'es- -

‘the cover 75 of the secondary pnenmatic, and-

75.

7 to the right. This movement. .
. o & . _ .,. ' . " B

v 77 shides the valve

spiral

s/

.Illf )
8B

90+

in. the flexible diaphragm 30, and through - |

the central hole 35 and radial openings 36

of the follower into the chamber 33 to be

exhausted through the pipe 110 and vacuum
- When the air p

into the position shown in Fig. 5, closmg
valve 37, thereby.

the valve 40 and opening the _ .
allowing the air which has served to move

the. diaphragm- 77 to be exhausted through

‘the hollow -arm 29, chamber 33 and pipe 110

un

into the vacuum chamber 45, therveby equal-
‘izing the air pressure upon opposite sides of

the flexible diaphragm 77 and. allowing the

tension of the spiral spring 101 to reverse

the motion of the valve stem 99, bringing 1t
position shown in_Iig.- 3,

104 to the outside air which rushes into the
chamber 84 tq restore

matic: to-open and the connectidg r
movement of the key striker
ing the piano key to rise. =

¢y a single common

117 and allow-

I employ vacuum cham-

alr exhaustion for eac
Each set of pneumatics

| ber which enables me: to secure a uniform
each set of pneumatics.

is supported upon a

‘single ShOﬁfl)iﬂe 67 which is inserted through
“the

vacuum ch

the walls "of t um chamber; one end
of the short pipe 67 -being attached to the

i

ressurt upon. .
of the flexible diaphragm 0

the air pressure on -

hinged sid€ of the” .
‘mbtor pneumatic, causing the mgtor pugu-.
| to descend by gravity, thereby. reversing the 12

95
100

105



.

" removed by withdrawing the

10
- valve seat 90 the

. "ﬁne'unlatic:' and the opposite end .hein'g re-
- movably attached b '

, a screw threaded con-
nection to the secon ary pneumatic 68 which
1s provided with an mtegral hollow arm 99
upon which the primary pneumatic 9 is su ~
ported. The primary pneumatic is 1'eadi¥y
and the secondary and motor pneumatics ‘are.
removed by unscrewing the secondary. pneu-
matic from the pipe 67. By unscrewing the
spring 101 can be replaced

~and the valves 103 and 104 removed or the

15

20

25

30

.of a series

35

40

. 45

55

- with a series of Ppneumatics, of a common
vacuum chamber for said pneumatics con- |
sisting of 'a covered pan -or tray having |

85

the settling o
~ber 69..

ing said plate against the flange. -

of the instrument whereby

Ing gaskets between said flanges, a plate

- with a series of pneu
- 80 | .
~ sisting of oppositely disposed trays having

valve 104 adjusted on  its screw threaded
sleeve 102. The cover 91 is rovided with
an opening 93 on its under s’id]i::_ near the top
of the motor Fneumatic, thereby preventing

dust within the valve cham-

What I claim ‘as'my invention and desire
lp secure by Letters Patent is:— .

1., In a pneumatic action and in combina-
tlon, a supporting frame, a ‘tracker board
mounted on the frame, a pneumatic a -

. ¢ a pipe
connected at one end to a duct of the tracker

board. a pipe connected at one end to said |

reumatic, the opposite ends of the plpes
]l'xaving complementary- flanges means for
holding one flange in fixed position, a plate
overlapping the other flange, and means
mounted upon the said frame for compress-
, the combination
of air conducting pipes | each
formed in sections, flanges on the opposing
ends of said sections, a block abutting the
flanges on one section of said pipes, said
block being mounted on a stationary part
the same 1s sup-

thereto, interven-

2. In a pneumatic action,

ported 1n proper relation

having transverse slots extending partially
across the plate forming a series of elastic.
sections having their free ends overlapping
the flanges on the other sections of said
pipes, and screws held in said block for
compressing said elastic plates on said
flanges. L e
8. In a pneumatic action, the combination
matics, of a single
vacuum chamber for said pneumatics, con-

overlapping flanges, and provided with a

hollow plug 26 \?

i to one end of said
| supported by said valve chamber, a sec-
ondary pneumatic removably attached to

series of holes in the opposite walls in

alinement, and communicating with said
pneumatdtics. | | |

4. In a pneumatic action, the combination

alined holes in its opposite walls for said

movably attached

901,278

pneumatics, and consisting J
or tray having alined holes in its opposite

of a covered pan

walls, with the walls of said chamber offset

concentrically with.said holes. .
- 6. In a pneumatic
its opposite ‘walls, a pipe inserted in said
chamber and eommunicatin ‘therewith, a
motor pneumatic supported by one end of
sald pipe and a secondary pneumatic at-
facheg tothe opposite end of said pipe.

7. In a pneumatic action,

In_its opposite walls, of a pipe inserted in
sald holes and communicating with said
vacuum chamber, a valve chamber attached
pipe, a motor pneumatic

the .opposite end of said pipe, with said

‘valve chamber and motor pneumatic on one

side of sald- vacuum chamber, and with the
secondary pneumatic on '
smitl vacuum chamber, | |
. 8 In a pneumatic action, the combination
with a vacuum chamber having alined holes
In its opposite walls, of a pipe inserted in
said holes and communicating with said
chamber. a valve chamber attached to one
end of said pipe, a secondary pneumatic re-

action, the combination
of a vacuum chamber having alined holes in

the opposite side of

70

75

_ the combination
With a vacuum chamber having alined holes

30"

85

90

96

to the opposite end of -

said pipe, and a flanged spacing sleeve be-

twéen said valve chamber and sald vacuum

“chamber., ~

- 9. In a pneumatic action, the combination
with a vacwum chamber consisting.of a cov-
ered metallic pan or tray, a series of motor
pneuamatics .on. one side of said vacuum
chamber. and a series of corresponding sec-
ondary pneumatics on-the opposite side of
satd vacuum chamber, and a
g said motor and. secondary pneumatics
and communicating. “with said vacuum
chamber., T |

10. In a pneumatic action, the combina-
tion with a vacuum chamber, of a. valve

chamber outside said vacuum chamber,
| valves in said valve chamber, a motor
matic attached to said valve body, a tube

attached to said valve chamber and enter-
ing said vacuum chamber, a Hanged spacing
sleeve on said tube, gaskets between said
Hlanged.sleeve and said vacuum ¢hamber and
said valve chamber, and a secondary pneu-
matic operatively connected with said valves,
and -having a screw -threaded ‘connection

“with said tube.

inclosed in said chamber. C s
- 5. In a pneumatic action, the combination’
with a series of pnenmatics,

pueumatics, and a series of spacing rings

11. Ina pneumatic action, the combina-

tion with a motor pnenmatic having inclos:

ing metallic plates, one of which is movable
of a valve chamber integral with one of said

inclosing -metallic plates and communicat-

"

100 |

105

a pipe connect-

110

pneu-

115

120

125

_ing with said motor pneumatic, a striker -
rod having ‘connection with- the .movabl€ -

. of a commwion
vacuum chamber communicating with sard |

..‘-h-...'"‘-"-
Ya am. S

Plate, a vacnum chamber, a communicating

130




~ air passage

said vacuum
 admitting outside a
'12. In a pneumatic_ action, the combina-
of a  motor

b

10

' 13. In. a pneumatic

15

20

40

tion with

‘pneumatic outside -

14, In a

25

30,

.tion of 'a vacuu m ¢
_secondary pneymatic supported by said vatu- |
arid on the opposite side
'tion with a moto
“chamber,

| 45

- gtationevy p

| 60" .

- 655a1d condmt, a condnit

‘ 901,878

‘chamber, and’ an. air passage
ir to said valve chamber.

a vacuum chamber,

pneumatic associated therewith a secondary
of and adjoining said
vacuum chamber and ‘comsnunicating there-
with, of a hollow arm exten
secondary pneumatic and a prunary pneu-
matie supported by said hollow. arm and
ecommunicating therewith, ‘all of said parts
being of sheet metal. '~

c action, the eombina-
tion with a motor pneumatic and secondar
pheumstic comprising 8- metallic shell ,anzl[
a metallic cover therefor, '

‘of a hollow arm

extending from said cover and a primary
pported I b.Y . 'Sﬂ-ld a]_l:III ?ln'd'.l- com-

pneumatic su
municating therewith. S
a pneumatic action, the. combina-
tion with a vacuum chamber, of a secondary
pneumatic outside sald vacuum chamber and

'supported thereby, a hollow arm extending
' dary pneumatic and having
a primary pneumatic
m&tallic_ shell,- haVIIlga scl-ew'

from sald secon
a hole therethrough, a_
comprising a .
thread and a hollow flanged plug pa,SSing
through said hollow arm and engaging said
screw thread, whereby said p!

15 In & pneumatic’ action, the combina-
hamber consisting of a
y, a motor

i

thereof, and a primary pneumat
by said secondary pneumatic.
"“16. In a pneumatic

¢ supported

-of a valve chamber betweer
‘motor pneumatic and sald vacuum chamber,

an air 'pﬂssa?ge'betﬁ*'een said valve chamber
shaped cover |

for said air passage

| having a restricted open-
ing-in its side adjacent said motor pneu-

matic whereby the settling of dust within.
. said valve chamber 1S
B0 1
instruments, a tracker beo

1 prevented. IR
~17. In a . pneumatic’ action for musical
‘a conduit ‘ecommunicating Lh
the tracker board. a supporting member for

_ the opposite end of said conduit, a conduit
85 ¢

ahid pnei-

at one end with P
th sand hest

communicating _
te encl w1

matic and at its oppost
he instrument for sup-
10 Juxtapo-

art ot t
‘porting and retaining the same
‘sition to said first ntentioned con
18. In. a  pneumatic -action,
board; & pneumatic
ing at-one end wit er
supportinv- member ‘for the opposite _
communicating 2t

a - tracker

?

between said valve chamber and

ding froni said

. L pI"iIl’lﬁI‘y pneu.' |
“moatic is attached to said hollow arm.” .

COVel 1 supported by
said vacuum chamber on ane side theréof, a

action, the combina-~
r pneumatic and a vacuum
ween said

ard, a pneumatic,
at one end with

duit. -

‘4 conduit communicat- .
h ‘said tracker board, a-

¥
1

- dwit, langes on

| ing the 1

0
posite end with said first,

dults. and mea

£

part of the, instrament . for engaging the
{lange of the pneumatic conduit and Tetain-
ast mentioned conduit in. juxtapo-

-

. '

" u |
=
F 1

F

ne end with said pneumatic and at its op-
mentioned con- -
the opposing ends of the con-
ns mounted on a stationgry -
o

sition to said first mentioned conduit, where-
by is provided a continuous ‘passage from . .

- +19. In a

1

'necting with said aperture,

| strument, and holding nmeans

| for esch’ pneumatic the con
two sections, flanges on the opposing ends

‘| tions acdjacent the flange there

-at a point spaced from

the tracker board ‘to. the ‘pneumatic..
pneumatic — action,

board and a pneumatl

“a tracker

ing block for one of said sections
a]f)erture
0

‘having an

18

_ nd & pneumatic in combination with

| a conduit establishing _co_mmu.m(;:ation there-
between and comprising sections; a support-- cL
180

rture therethrough, and a recess in one -
its sides connecting with said: aperture, .

the -end of one of said sections being mount-

ed 1 said a.pertur_e-of_-_;thé hlock and having

|'a’ flanged terminal resting in the recessed

portion the
ting section  having a’ comple-
mentary- flange, and means mounted -on a
stationary part o ' E
porting said- opposl
ing section. - . o, o
~90. In a pneumatic action for musical in-
struments, a tracker
in combination with.
communication. therebetween and. compris-
ing sections, a. sup]

ng end of the codperat-

85

) reof, and the 'ozpps.qing'__En'_"d_'.-nfi o
| the - coopera |

f the instrument. for sup- . o
96

board and a. pneumatic,
a-conduit estabhishing -
1S-. 95
| porting block: for one of
a1d sections  having an aperture . there-

through, and a recess in one of its sides con- .

ne ‘ the end of orie of
said sections being mounted.in said aperture
of the block and

having a

100

_ d -hav ,flanged terminal . - .
resting 1n the recessed portion thereof, and ,

the opposing end of the cobperating section. '

having a complementary flange, a agasket m-. -
! terposed between

the ,respective flanges, and
retalning

in contact including an overla pping

ing ‘plate, a stationary . support on

means for
clamp-

said support

and engaging said -plate at a.
point removed from the respective sect1ons.
"~ 91. In a pneumatic action, a trac
and ‘& series of pneumatics, 11 combination.

with a eonduit establishing communication -

between the same, there ‘being one conduit

the respective flanges *

105

‘the in-. o
mounted on =
110

ker board . -

115.

conduit comprising .

of the sections, ﬂSlHDpOI‘t' for one of said sec-

for retalning the opposing, end of the com-

-

| plementary section i juxtaposition. to the
‘mentioned conduit. and means secured to a | first mentioned section including a plate, com-
§ ' ' ) mon te and engaging each flange of the com-
A plementary sections, a support therefor, com-

prising a stationary part of the instrument,
means for securing the plate to the sapport
| rom the respective con-
ts, and a supporting

dwm

In a pneumatic acti

on, a'tmceet board

of, and means -
120

125

flange on the plate -
“arranged to abut said support. | L
b

130 -




- and a pneumatic, in combination with a con-

S

duit establishing communication between the
same, the conduit comprising two sections,
flanges on the opposing ends of the sections,
a support for one of said sections adjacent

‘the flange thereof, -and means for retalining

the opposing end of the complementary sec-

- tion - 1n position relative to the first men-
- tioned section, including a ‘clamping plate

10

15

~plate arranged to abut said stationary ﬁ?art.'-
. a .

20°

25

80

35

40

- at 1ts opposite edge, and means for securing
sald flange to the-instrument and for com- |

ha’%’ing a S_I()tted edge_en_gaging over the com-

“plementary section of the conduit, the wall
‘of the plate adjacent the sides of the slot en-

gaging the flange of said section, means for

securing the plate to a stationary part of the

instrument.. and a supporting flange on the

23. In a pneumatic action for musical in-
struments, the combination with a pneumatic,
of an air conducting tube in two sections
communicating with the pneumatic, flanges

on the opposing ends of said sections, a pla.c
“having a supporting flange at one edge, and
“an open slot inclosing one section of the tube

:901;.273

pressing the slotted edge of said
the other of said flanges. . o
24, In a pneumatic action, the combination

plate against

. 'with a series of pneumatics, of air conducting

tubes one for each pneumatic each in two sec-
tions, one of which communicates with one
of said pneumatics, a connection between
sald sections comprising flanges on the op-
posing ends thereef, an interposed gasket
between said flanges, means for holding one
of said flanges from movement, a plate hav-
ing a supporting flange at one edge, and a
plurality of open slots each inclosing one sec-
tion of each pipe at its opposite edge, and
means for compressing the slotted edge of

- sald plate against the other of said flanges.

45

'25. In a pneumatic action for musical in- |

struments, a supporting - frame, a tracker

board having a duct therein, a conduit con- 1

necting with the latter at one end, means for
supporting the opposite end of the conduit
to said frame, a pneumatic, a conduit con-
necting with the pneumatic at one end, dand

~means for supporting the opposite end there-

o0

of whereby the same may register with and. |

form a continuation of the tracker board
conduit, the said means including a flange on

_ the pneumatic conduit, a movable plate en-

55

- struments, the combination of a supporting |

60

6b

caging over said flange, and means for press-

ing said plate against the flange and secur- |
ing 1t to the said supporting frame.

26. In a pnéumatic action for musical in-

frame, a tracker board having a series of
cucts therein, a series of conduits connecting
with the latter at one end, means for sup-

_porting the opposite ends of the said con-

ably connected together.

‘branch of said vacuum: chamber.

‘struments having a tracker board and a sec-

cuits to said frame, a series of pneumatics, a -
series of -c('}d_mts one for each pneumatic,
connected wWith the pnenmatics at one end.

| and a single means for supporting the oppo-

site end thereof whereby the same may reg-
1ster with and form continuations of the con-
duits of the tracker board, the said means
mclnding flanges on the pneumatic conduits,

the. conduits, and means for pressing said

said supporting frame.
27. In a pneumatic action,

plate against the flanges and securing 1t to

1

_ 70

and a movable plate extending longitudi-
nally of the frame and having a plurality of
slotsen%aging over the respective flanges of .

79

the combina-,

tion of a vacuum chamber, a primary pneu-. -

matic, and a secondary pneumatic said pneu-
matics being independently formed and sep-
arable as an independent unit and having in-

‘dependent communication with the vacuum

chamber.

80

- 28. In a pneumatic action, the combina- -

tion of a vacuum chainber, a series of pri-
mary pneumatics and a series of secondary

pneumatics the primary and secondary pneu-
‘matics having independent communication
~with the vacuum chamber, the primary and

secondary pnenmatics being formed of inde-
pendent metallic construction

29. In a pneumatic action for musical in-
struments, the combination of a single vacu-
um chamber, a plurality of primary pneu-
matics, a plurality of secondary pneumatics,
the primary and secondary pneumatics con-

85

_ 90
and remov-

stitutinE complete pneumatics separable one
the '

from the other, a communication between
sald pneumatics, conimurnication between the.

100

secondary pneumatics and sald vacuum

chamber, and independent communication

between the priinary pneumatics and a

30. A pneumatic action for- musical in-

105

ondary pneumatic, in combination with o

primary pneumatic interposed therebetween
and comprising a cup- section having coin-
' 110

munication with the  tracker board and: a

flange at the upper end thereof; a body por-
-tion having a complementary flange at its

lower end bent to form a return bend adapt-

ed to fit over and interlock with the flange

of the cup section, a removable connection

between the primary and secondary pnen-

matics including a conduit establishing com-
munication between the bodv portion of said
primary pneumatic and said secondarv pneu-
matic, a motor pnemmatic, and a vacuum

chamber having communication with each of
sald pneumatics.. L . ~

31. A pneuninatic -action for musical in-
| struments having a tracker board and a sec-
- ondary pneumatic. in ecombination with a
‘primary pneumatic removably connected to

the secondary pneumatic and comprising a

cup section having communiecation with the

tracker board and a flange at the ‘upper end

‘thereof, a body portion, having a complé-.

115

120

125
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mentary flange at its lower end bent {o form | ary ~pneumatic communicating with-- said .-
a return benc adapted to fit_ over.an inter- | block, and sleeved thereon, the block having-
“lock with' the flange of the cup section, the u flange overlapping said sleeved pomo:luﬁ |
secondary pneumatic having a cover) an inte- | the extension, and the body: portion .of ‘the.
5 gral hollow extension on said cover forming | primary - pneu atic -having uﬂlnf! ‘upon 70
~ a conduit establishing communication be- ‘which rests the lower portlonofsm ‘aleeved =
. .tween said secondary pneumatic and a part | portion of the extension, and gaskets inter--
carried by the body portion of the primary | posed between the said flanges and the re-
~ pneumatic, a-motor pneumatic and a vacunm | 8 ective upper and lower surfaces of said
10 chamber interposed etween the motor pneu- sleeved portion. . I |
~ matic and the other pneumatics. .~ . .U - 35, In a pneumatic ‘action for musicsl in-
- 32. A pneumatic action’ for ‘musical  in- | struments, &_'e*_édn:_ibiilatimi with key striking
~ struments having a tracker board and a sec-_ ‘instrumentalities; of 8 pneumatic operatively
~ ondary pneumatic, in combination with a | associated therewith, and including connect-
‘15 primary pneumatic interposed therebetween ed hgllow sections.se arated’ from one an- 80
and: comprising a cup- section having com- ‘other. by an aperture . diaphragm, & block -
~° munication with the tracker board, and & { connected to one of said sections and having.

. flange at the upper end thereof. a body por- 'an opening extending. longitudinally there-

. tion having a complementary: flange-at the | through, a follower resting upon -the dia--
20 lower end thereof bent to form a return | phragm and having ‘central and radial open- 86

L

~bend adapted to'fit over and interlock with .ngs therein establishing communication be-
S t,heaﬂan‘gé) of the cup section, and a connec- | tweeil the two chambers formed by gnid dia- -
.~ -tion establishing communication between the | phragm, a. valve stem extending loosely
- gecondary pneumatic and the body -portion through 'said hollow block and connected -

26 of the primary pneumatic comprising a hol-. ‘with said follower, and valve disks mount- 90

- an integral hollow extension on the second- | close the open’ends of said bloek.. .

. ary " pneumatic -",fcommunica}tling'-_.'W-ith ‘said | - 36. In-a ‘pneumatic action, .the combina-

. block, and ‘sleeved thereon. . oo v ] taon _*.w.ith’a-"motol_';pnel'lmatic,_of 4 primary .

30 - '33. A pneumatic. action for musical 1n- p_iéum_a;t-ic, a secondary. ‘preumatic, and an 985

- struments having a tracker board and a sec-'| mtegral hollow arm -extending. from sud -

. ondary PI:léumat'iCE: in _:.COmbiﬂ'ﬁtiOﬂ_'With-”.'a'- - mmﬂﬁdary '_pneuma.t'ic'_- and having communl- .
o matic interposed therébetween | cation with the primary pueumatic:

" “and comprising a cup section having com- | ~ 87. In & pnewmnatic action,. the: combina- <.

36 munication with the tracker board. and a [ tion-with & motos. pneumatic-of a primary 100
. flange at the upper end thereof, a body por- | pneymatic comprising & metallic body por-

1
T

‘tion -having . a complementary flange at the ‘tion, a -secondary .'pne'umatig-':_comprismg.- ne
~ lower end thereof bent to form .a return | metallic body portion, and a hollow arm ex-
R bend adapted to fit over and interlock with | tendi_ng‘betwmnj;sa.i‘d. primary and second-.

40 -the flange of the cup section, and a connec- ary pneumatics and nnected thevewith, -~ 106

" tton esta lis‘hing,communiéﬂtidn between the | 3 .In a pnenmatic. action, the combina-
_--.E'Qecon_da-ry;}pneumaticfhnd the body portion |'t1 n. with ‘a otor yneumgtic of a primary

. " of the primary pneumatic comprising-a hol- | pneumatic comprising a metallic body, a sec-.
. low block carriéd by said bedy-portion, and '.Oﬂd&ry:_(f? jenmatic . comprising - metallic: . -

' L Ol ' d an integral hollow arm éxtending '110

45 zin”.int-egral hollow extension on the second- ‘body an | b - g
* ary pneumatic communicating -with said ‘from said secondary pneumatic and support-. -

~ block, and sleeved thereon, the block having | ing the primary pneumatic with whichi. it =~
a flange overlapping said sleeved portion: of | communicates. - .- o L T
the extension. ' .. 7] -39, .In a pneumatic action, the combination

50 34. A pneumatic “action for musical in- | witha. motor prieumatic, of a primary pneu- 15

' . .
. - -

" siruments having a tracker board and a sec- “matic, a secondary pneumatic,-apd a connec- . .
. ondary pneumatic, in- combination with a ! tion between said primary “and ‘secondary .
S pr'imary._..pneul'ﬂa.tiq_intei'posed_:'t.hlerbbetween‘ "l,-.'pneuma;t;l.cs-. including a ‘hollow ‘block car-
- .and comprising a ‘cup. section having com- |-ried by said ‘primary pne matic, and an m-
55 munication’ with the trackey board, and a- “tegral hollow -extension on’ the .secondary 120
' flange at the upper end thereof, a body por- yneumatic cpmmu_-_ni_ca.ting-f_.-]-'wi-th-,.-aa;i_gf..',;t_jilgck,_--- :
' tion having a complementary. flange at the | and sleeved thereon. - = SRR
" Jower 'end “thereof bent to form_ a return | 40..In a pneumatic action, the corpbination- -
" hend adapted to fit over and interlock .with! ‘with' a primar ‘pneumatic, of a secondary .
.80, the flange of the cup section, and a connec- | pneumatic, and & connect tion between said 125

e ' tion establishing communication between the '.gneumatics;includipg;a' hollow black carried . -
secondary pneumatic and the body portion | by |

L | said primary pneumstic, and an integral
. of the primary pneumatic comprising & hol- | hollow extension-en the secondary pneumatic.
e earsiod by suid bady portion, and | communicating with ssid blogk PG U0
- 85 an integral: hollow ‘extension ‘on the second: thereon, the: bleckihaving a flange ‘overlap- 180




- hollow extension on the secondary pneumatic |
- communicating with said block and sleeved -
‘10 thereon, the block having a flange overlap- |
ping said sleeved portion of the extension, |
~the primary pneumatic having a flange npon
which rests the lower portion of said sleeved
portion of the extension, and gaskets inter- |

15

20

30

35

40

45

55

- commnnicating therewith and consisting of

60

65

~ ping said sleeved portion of the extension,
- and a motor pneumsatic. -~ - . .
- #1l. In a pneumatic’ action, the combina-

ary pneumatic, a connection between said

portion. .

positely disposed trays having overlapping
Hlanges, one of said trays having an opening |
- theremn communicating with said pneumatic.

within said offset portions.

cpenings therethrongh,

8

)
=il

-

second-

tion with a primary pneumatic, of a-

pneumatics including a hollow block carried
by sald primary pneumatic and an integral-

posed between ‘said flanges and the respec-
tive upper and lower surface of said sleeved.

1
4

- 42, In a pneumatic action, a pneumatic, a
vacuum chamber therefor, consisting of op-
positely disposed trays- having overlapping
flanges, one of said trays having an opening

cemmunicating with said pneumatic.
- 43. In a’pneumatic action,
vacuum chamber therefor, consisting of op-

and means for spacing the opposite walls of
the trays.. .-~ -~ .~ .
44, In a pneumatic action, a pneumatie, a
vacuum chamber therefor, consisting of op-
positely disposed trays having overlapping
flanges. one of said trays having an opening
communicating with said pneumatic, and a’
spacing ring within said chamber. -
45, In a pneumatic action, the combina-
tion with a series of pneumatics, of a com-
mon vacunm chamber for said pneumatics
consisting of a covered pan or tray. alined
holes in its opposite walls for saidipneu-
matics, and means within the chamber for
spacing said. walls. - - -
~46. In a pneumatic action, the combina- |
tion with a pneumatic, of a vacuum chamber
therefor consisting of a covered pan or tray
having an opening therein for said pneu- -
matic, and a spacing ring within said cham-
ber.. - I o
~ 47. In. a pneumatic action, the combina-
tion with a pneumatic, of a vacuum chamber
communicating therewith and consisting of
a covered pan or tray having an opening in
one of the walls thereof, the walls of said |
chamber being offsct, and a spacing ring

48. In a pneumatic action, the combina- |
tion with a pneumatic, of a vacuum chamber

a covered pan or tray having an opening in
one of the walls thereof, the walls of said
chamber being offset, and a spacing ring
within saiud offset portions having a series of

|
. i Cel .
49, In a pneumatic action, the combina- I

Lion with a pneumatic, of a vacuun chamber

901,

a4 pneumatic, a |

373

communicating therewith and consisting of

-oppositely disposed inclosing walls, and a
Spacmg ring within said chamber having a

series of openings therein.

90. In a pneumatic action; a pneumatic, a
‘vacuum chamber communicating therewith.

consisting of oppositely disposed walls hav-

‘Ing peripheral overlapping flanges secured

70

to_one another, and a spacing ring within

sald . chamber. _ S
-91. In a pneumatic action, a pneumatic, a
vacuum chamber communicating
and consisting of oppositely disposed inclos-
ing walls, and a spacing ring within said

L] .I' * .

chamber having a notched edge.

. 92. In a pneumatic action, a pneumatic, a.

vacaum chamber communicating therewith,
and consisting of oppositely disposed inclos-
ing .

chamber, the opposite edges o

. . : Sﬂld l‘il'lg he_
g alternately notched. =

L]

walls, and a- spacing rmf within said
_ 85

75

therewith

20

93. In- a pneumatic action, the combina-.

tion of a pneumatic, a vacuum chamber com-
-municating therewith, and consisting of op-
positely disposed walls' having peripheral

overlapping flanges secured to one another,

and a spacing ring within said chamber, the
-opposite edges Qf said ring being alternately

i notched.

54. In a pneumatic action, the combina-
tion with a motor pneumatic, of a vacuum

90

95

chamber, a secondary pneumatic outside the

same and communicating therewith, a cover
for the pneumatic having an integral hollow
arm extending therefrom, and a primary
pneumatic supported by said hollow arm
and communicating therewith. =

- 55. In a pneumatic action, the combina-
tion with a vacuum chamber, of a motor
‘pneumatic, a secondary pneumatic outside the
vacuum chamber and communicating there-
‘with, the same comprising a cup section hav-
ing a flange thereon, ang a cover having a

' complementary flange secured to said first

mentioned flange, a hollow arm extending
from said cover, and a primary pneumatic
detachably supported by said hollow arm

1 and.communicating therewith.

-56. In a pneumatic action, the combina-
tion with a vacuum chamber, of a motor

pneumatic, a secondary pneumatic outside

the vacuum chamber and communicating
therewith, the same comprising a cup section
having a flange thereon, and a cover having
a complementary flange bent to form a re-
turn bend adapted to fit over and ‘interlock

with the flange of the cup section, . a hollow

arm extending from said cover, and a pri-

mary pneumatic supported by said hollow
‘arm and communicating therewith.

100

105

110

115

120

125

57. In_a pneumatic action, the combina-

tion with a vacuum chamber, of a motor
Pneumatic, a secondary pneumatic outside

the vacnum chamber and communicating

therewith, comprising a cup section having

130
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o

o

s~aid opent

- wallg of the vaeci 147
said pneumatic, a hollow arm’ extending

901,373

a flange thereon, and a cover having a com-
leanentary flange bent to form a veturn
nd adapted -to fit over and mterlock with

the flange of the cup section, a gasket inter-

b posed Between said flanges, a hollow'arm ex-
tending from said cover, and a primary pneu-

matic supported by said hollow arm and

comununicating therewith. =

4 .

-58. In a pneumatic action,

pneumatie, a: secondary pneamatic outside

., 90. 10 3 on, the combina-
tion with a vacuum chamber, of a motor

the wacuum chamber and communicating

therewith, comprising a eup sec¢tion having

n flange thereon and a cover having a com-

lementary flange bent to form- a return

Len'{l. adapted to fit over and  interlock with.

the flange of the cup, section, a gasket inter-

Pmed'.hétween said flanges, an integral hol-.
ow arm extending from siid cover, and a

ow arm and communicating therewith.

- 59. In a pneumatic action, the combina-

tion with a vacuum chamber, comprising op-

#)ﬂﬁir‘-ely’ disposed metallic walls, one of which

l.as an opening therein, of a secondary pneu-

inatic communicating therewith through said
a cup seetion hav--

opening and (:(;mprlsmﬁ

ing a flange at its smaller end fitted within

_nég and an independently formed
letachable flange at its opposite end, a cover

having a complementary flange secured to

said last mentioned flange of the cup section,
a hollow arm extending from said cover, and
n primary pneumatic sypported by said hol-
Inwg arma.© .
60. In a pneumatic action, the combina-
tion with a vacuum chamber, comprising op-
ositely disposed metallic walls, one of which
as an opening therein, of a secondary pneu-

crpeninff and comprising a cup section hav-
ing a flange at its smal er end fitted within
said opening, a gasket ‘mounted upon said

flange and interposed between the cup shaped

portion of the pneumatic and the opposing
mum chamber, a cover for

from said cover, and a prumary pneumatic
supported by said hollow arm. -

¢1. In a pnemmatic action for musical 1n-
Jtruments, the combination  of a vacuum
chamber, a primary pneumatic and a sec-
ondary pneumatic, said pneumaties being in-
dependently formed and constructed of metal,

5 neans for mounting said secondary pneu-

matic to one side of the vacuum chamber,
means for mounting the primary pneumatic
on a part carried by the secondary pneu-
matie, and each of -which pneumatics has

0 communication with the vacuum chamber, a
valve chamber upon the opposite side of the
vacuum chamber and communicating there-

with, and a motor pneumatic communicating
with the valve chamber and ¢onnected thereto.
62. In a pnenmatic action, the combination

~ iaatic communicating therewith through said

I

l.end overlapping the inner wall surrounding:

]

l:-rimar , pnenmatic supported, by said hol- |

.

with a vacaum chamber, of a valve chamber
npon one side thereof, a tube connected to the
valve chamber and communicating with the

vacutm chamber and a pneumatic adjoining

the opposite side of  the vacuum chamber
cand hiaving communication with the latter,
through saia tube. R

63, In a pneumatic action, the eombmation

with ‘a sertes of motor prieumaties, a series .

of valve chanibers communicating with said

‘motor phneumatics, @ series  of secondary .
poetmaties, a vacuum chamber adjoming

70

76

and having communication with said sec-

ondary’ pneumatics and each having com-

- - . - _ ' 1 '
munication with said valve chamber through
a tube connected to the latter, the vacuum

chamber being located bet ween the secondary
pneumatics and valve chambers and without
the same. ' -

4. Tn a pneumatic action, the combination

and a spacing sleeve on said tube.

80

.89
with a vacuum ¢hamber, of a valve chamber
arranged without said vacuum chamber, a
tube. connected to saiwd valve chamber and
comupumcating with said vacuum chamber,
Ot

65, In-a pneumatic action, the combination

with a vacuum chbiamber, a valve chamber

arranged without satd vacuum chamber, a -

tube connected to said valve 'chamber and

cdmmunicating with said vacnum chamber,

and a spacing sleeve-having flanged terminals
arranged to engage opposing surfaces ol
«ald chambers. S

~ 66. In a pneumatic action, the combination

with a vacunm chamber, of a valve chamber

arranged without said viceuum chamber; a

tube connected to said valve chamber and

communicating with said vacuum chamber,

100

a spating sleeve having flanged terminals -

arranged to engage opposing surfaces of said

chambers, and gaskets il‘itergoscd betwegn

said flanges:and opposing surtaces.

- 67. In a pneumatic action, the combination

105

with a vacuwun chamber, of a prunary pneu-

natic, a sccondary pneumiatic, and a motor
| pneumatic, a metallic valve chamber con-

nocted to the motor pnemmnatic and arrvanged
without the vacuum chamber, and -a tube
connecting respectively with the valve and

vacium chambers aud sccondary pneumatics.
68. In a pneumatic action, th¢ combination -
‘with a vacuum. chamnber, of a pneumatic, a

110

metalic valve chamber connected to the

‘pneumatic and arrapged without the vacnum
120

chamber, and a tube having a flange at one
end overlapping the mner wall surrounding

an opening in the valve chamber, and having

at its opposite end a serew threaded connec-
{ion with the pneumatie. - - - = -

- 69. In a pneumatic action, the combination
‘with a vacnum chamber; of a pneumatic, a

125

wmetallic valve chamber connected to. the

pneumatic and arranged without the vacuum
chamber, and a tube having a flange at one

130
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chamber, and a valve in the valve chamber,
the flanged end- of said tube constituting:a .

10
16

20

an opening in the valve chamber and con-

necting at 1ts opposite end with the vacium

seat for said valve. -

metallic valve chamber connected to. the
pneumatic and arranged without the vacuum

chamber, and a tube having a flange at one

end overlapping the inner wall surrounding

an opening in the valve chamber and con-

necting at its opposite end with the vacuum

.~ chamber, a’cover for the valve chamber hav-

ing an inwardly extended flange, and a pair

of valves in the valve chamber, the flanges

on said cover and tube acting as seats for

the respective valves.

71.'In a pneumatic action, the combina-

tion of a vacuum chamber formed of metal,

- a metallic valve chamber to one side of the

26

vacuum chamber, a tube connecting the valve
chamber to the vacuum chamber, a pneu-
matic formed of metal arranged upon the
opposite side of the vacuum chamber and
adjoining the same and having communica-

“tion . therewith .through said tube, and an

auxihary - pneumatic carried by the first

30

pneumatic.

72. In a pneumatic action, the combina-

- tion with s«gacuum chamber, of a pneumatic

35

10

chamber communicating respectively  with
said motor pneumatic and vacuum chamber,

45

upon one sids of said chamber, a valve cham-

ber connected to ‘the opposite side of the

same and t::<3¢119»i:~11:ai1‘1§-l

having a tube extending through the vacuum

chamber and communicating -with the pneu-

matic, and a pneumatic connected to said
shell. - 5 - S

73. In a pneumatic action, the combina-
tion with a vacuum chamber, of a primary

pneumatic, and a secondary pneumatic upon
one side thereof, a motor pneumatic upon the
opposite side thereof, and a metallic valve

- and consisting of an integral projection of

50
55
60

65

sald motor pneumatic. =

74. In a pneumatic action, the combina-

- tion with a vacuum chamber, of a pneumatic

upon one side thereof, and communicating
therewith, a motor pneumatic upon the op-

posite side thereof, a metal valve chamber
- consisting of an integral projection of said

motor pneumatic, and a tube establishing

communication between the motor pneu-
matic, valve chamber and vacuum chamber,

the tube having an apertured end communi-

cating with the first mentioned pneumatic. |

75. In a pneumatic action, the combina-

tion of a pneumatic, a. metallic valve cham-

ber communicating therewith and consisting
of an integral projection thereof, the valve
chamber having a screw threaded opening,

a valve 1n the valve chamber, and a seat for 1 nibe
- | valve chamber ‘communicating at one end

said valve threaded into said. opening.

‘struments, the’ combination of a vacuum
chamber, of a primary pneumatic and sec-
|-ondary pneumatic, the primary pneumatic
~_70. In a pneumatic action, the combination

- of a vacuum chamber of a pneumatic, a

of a sheet metal shell

| and havin

saxd valve,

801,273

- 76. In a‘pneumatic action for musical in:

supported by the secondary preumatic

-which latter is mounted on one side of the
‘vacuum chamber, a motor pneumatic upon

the opposite side of the vacuum chamber, a
valve chamber consisting of an integral pro-
Jection of said motor pneumatic and a tube

-establishing communication between the mo-
tor pneumatic valve chamber and vacuum_

chamber, the tube having an apertured end

communicating with the first mentioned.
pneumatic. . | - -
~77. In a pneumatic action, the combina-

tion with a vacuum chamber, of a primary
pneumatic and a secondary pneumatic con-
nected together and arranged at one side of
the vacuum chamber, the said- paeumatics
Laving independent communication with the

vacuum chamber, a motor pneumatic upon

the opposite side of the vacuum chamber, a

metallic valve chamber connected to said
motor pneumatic, and a tube establishing

communication between the motor pneu-

‘matic and valve chamber, said tube extend-

70

75

80

85

90

ing into the vacuum chamber and having

apertures Intermediate its ends communicat-
ing with the vacuum chamber, and an aper-
tured terminal communicating with the sec-

ondary pneumatic. - .

78. In a pneumatic acﬁdn_.;. the combina-
tion with a vacuum chamber, of a metallic

valve chambper having an opening therein, a
‘valve within the valve chamber, and a cover

for said opening stamped from sheet metal
an Integral apnular valve seat
for said valve, a metal tube extending from

‘the valve chamber to a point within the

vacuum chamber and having apertured por-
tions communicating therewith and a pneu-

‘matic connected to said tube.

79, In a pneumatic action, the combina-
tion of a metallic vacuum chamber, a sec
ondary pnenmatic formed of metal -adjoin

[ ing one wall of the vacuum chamber and

96

100

106

110

having communication therewith a primary

pneumatic ‘formed of metal and secured to

an extension of said -secondary pneumatic
and a motor pneumatic arranged upon the
kaving communication therewith.

80. In a pneumatic action, the combina-

tion with a vacuum chamber, of a metallic
| valve chamber connected therewith and hav-
111g an opening, a valve within said chamber,

115

cpposite side of the:vacuum chamber and.

o

2 sheet metal cover for said opening stamped

to form_ an upset flange overlapping the
outer wall surrounding said opening, and an
inner annular flange constituting a seat for

125

81. In a pneumatic action, the combina-

t:on with a vacuum chaniber, of a metallic

1po-
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tending beyond the sides and inclosing
pintle by which said sides are hinged to-
gether and a striker rod having cohnection

35

- 40

b0

55

" comprising

CONMNUD

means for connecting the same

associated therewith including a pair
hinged metaliic. plates, wooden linings for
| Sﬂi(%

60

therewith and open at its opposite end, the
wall adjacent. said opening bemg bent to

901,278

|

ary and a valve (‘;hﬁ-lﬂbét‘} fﬂrnned by an ex-

tension -of said. stationaty member, and key

form a teturn bend having a screw threaded | striking instruimentalities carried by “the

portion, a cover fitted into said opening and

having complementary threads, a flange on
said cover overlapping. the outer wall sur-
rounding said opening, and a gasket inter-
posed between said wall and flange.

+ 82, In a pneumatic action, the cotnbina-
tion’ with a vacuum chamber of a metallie
valve chamber cominunicating at one end
therqwith and open at.its opposite end, the

wall adjacent said opening being bent to

form a return bend, amd a cover fittedd 1to
said teturn bent portion. .
83. In a pneumatic act

form a return bend, a valve in the valve
chamber, a cove ¢ fitted into said return bent
portion, a flange on the cover overlapping
the outer- wall syrrounding said opemng,
and a flange extending beyond said return
bent portion artd constituting a seat for the
valve. o o .
© 84 Ina pneumatie action for musical 1n-
strnments, the combination with a valve
chamber, of an integral motor pneumatic
i(tiltring- therewith aud having col-
ssible stdes connected by flexible material,

Y

la
o

with ‘and- movable by one ot said plates.

85. In a pneumatic action for musical m-
struments, the combination of a valve cham-
bér and an integral pneumatic operatively
connected therewith, comprising a pair of
metal plates, wooden linings for said plates,

and a flexible connection connecting the
said linings, and a striker rod with

edges of
to one of saad
plates to move therewith. BT

i L

&§6. In’a pnewmnatic action for musical -

struments, a'_nile'ta]li-:; valve chamber and an

integral pheumatic including a  pair of

hinged metallic plates, and a

=

plates. N | o o
87. In a pnenmatic action for musteal -

struments, and in_combination, key striking
instrumentalities, and a metallic valve cham-:

ber and an integral pneumatic operatively

plates
the plates. - .

88. In a pnenmatic action for musical 111-
struments, and in combination, a pneumatic,
oppositely  disposed hinged
members, one of which is relatively station-

A

and a flexible connection between

_ ion, the combina-
tion ‘with a vacumn chamber of w-metallie
valve chamber communicating at one end
‘therewith and .open at its opposite end, the
wall adjacent said openming bemg pent to

“metal plates attached to said sides. ex-
a

of

s

striker rod
having a conncetion. with one of the said

position,

other member. ,

a3

65

'89. In a pneumatic action for musical mn- .

. "

instrumentalities, a pneumatic operatively:

associnted therewith, comprising oppositely
disposed hinged members, one of which 1s

Fs

relatively stationary, and a valve chamber
formed. by an integral extension of sard sta-.
‘tionary member. ' o '

90. In a pnemnatic‘-'.zl_'cti()n, the combina-
tion of a vacuum chamber, a motor. sup-

ported by said vacuum chamber on one side

struments, and in combination, kev striking 70

75.

thereof, a secondary pneumatic supported by 80

«<iid vacuum chamber and o the opposite
side thereof, and a primary pneumatic sup-

ported by said secondary pneumatic.

91. In o pneumatic action, the combina-

tion of a vacuum chamber consisting of
corventéd pan or tray, a primary pneuniatic,

1§
]

85

valve. chamber supported on the rear sur-

face of said vacuumn chamber, and a second-

a1y pneamatic suppoited on the front sur-

fice thereof.

92; In a pneamatic action for musical in-.
struments’ the combination. of a- vacuum.

chamber, a secondary pneumatic, means for

romovably supporting the same on the wall-

90

of the vacuum chamber, a motor pneumatic 95

vith means for supporting it in operative
and ‘a primary pnenmnatic con-.
siructed of a.complete unit and removably
carried by the secondary pneumatic. I

- 93, In a pneumatic action
struments, the combination with a vacuum

“chamber, of a primary pneumatic element, a
secondiry pueumatic element both of which -
‘elements communicate with  the, vacuum:
chamber . and are of independent construe-

tion, and means for securing the said ele-

ments to the same side of the vacupm cham-

ber.

04. In a pneumatic action for musical -

struments, the combination of a vacuum
chamber, ‘of a primary. pueumatic. and &

secondary pneumatic each formed as inde-
pendent elements, means for detachably se-
curing the pneumatic _
for removably supporting one of said pneu-

matics on the vacuum chamber, and a motor
pueumatice Op_eratwely:.aasmmted, with sad

pnéumatics. | o
95. In a pneumatic action for musteal -
«truments, the combination with a vacuum

chamber, of a primary and secondary pnen-
matic removably secured together, a sup-
porting connection between the same and

{he vacuum chamber, and a striking pneu-

matic independently secured to the vacuum

chamber.: -~ . | _
o¢. In a pueumatic action for musical m

struments. the combination with a vacuum

togethert and means.

for musmal iil_— l"iOO

105

110

116

120

126




_ -thamber, of a primary and secondary pneu-
" Inatic, independently and removably secured

10

chamber, of a primary and secondary pneu- |
matic removably secured to one side of the
chamber, and a striking pneumatic remov-
ably- secured to the opposite side.of the,

~chamber.

w97, In-a pneumatic action for musical in- |
‘struments, the combination with a vacuum

~t one sideé of the vacuum chamber and sup-

- ported by the vacuum chamber, a striking

15

pneumatic independently secured to the op-

posite side of the vacuum chamber, and an |

interposed valve. = _
-98. In a pneumatic action for musical in-

struments, the combination with a vacuum

- chamber, of & primary and a secondary pneu-

send to the vacuum ¢

matic comprising independent structures,
“means for removablg securing both together
amber, a striking pneu-
matic independently secured to the vacuym.
chamber, and .an interposed valve.

99. In a pneumatic action for musical in- |

~struments, the:¢ombinationi with a vacuum

- and an independently removable secondary

chamber, of a'fémovable primary pneumatic

‘prneumatie, said“pneumatics being connected

- to one another and having communication

30

- 85.
40

| 45

| _chamb'er.

o0

- matic, indepen

~-with the vacuum chamber, and a striking}

pneumatic supported independently of sai
ather pneumatics and commutilcating with
the vacuum chamber,

. 100. In a prieumatic action for musical in- |

-struments, the combination with a vacuum
chamber, of a primary and secopdary pneu-
matic removably secured together, a su%por_t-
Ing -connection between the same an the
vacuum chamber, and a striking pneumatic

independently secured to the vacuum cham- |

ber. . _ .
101. In a ﬁneumatic action for musical in-
struments, the combination with a vacuum

chamber, of a primary and secoridary pneu-
matic- removably secured to one side of the
chamber, and a striking pneumatic remov-
ably secured to the opposite side of the

102. In a pneumatic action for musical in-
‘struments, the combination with a vacuum
chamber, of a grimar}r and secondary pneu-

- at one side of the vacuum chamber and sup- _

ported by the vacuum chamber, a striking |
pneumatic independently secured to the op-

with the vacuurm chamber. _
~105. In a pneumatic action for musical in--

ently and removably secured '

posite side of the vacuum chamber, and an

Interposed valve, . S
103. In a pneumatic action for musical in-

struments, the combination with ‘a vacuum

chamber, of a primary and a secondary pneu-

matic, means for removably ‘securing the

same, to the vacuum chamber, a striking

| pneumatic independently secured to the

Vacuum chamber, and an interposed valve,
the primary and secondary pneumatic hav-

ing independent - communication ‘with the

‘vacuum chamber, - L -
{ 104. Ina ﬁneumatlc.actmn- for musical in-
struments, t

| e combmagtion with a vacuum
chamber, of a removable primary pneumatic
and an independently removabie secondary

pneumatic, said pneumatics having commu-

nication with the vacuum chamber, and a

of said other pneumatics and communicating

struments, a vacuum' chamber, a plurality

of co-acting pneumatic elements formed as

independent units and removably secured to-

~gether and to the vacuum chamber, and a
striking pneumatic element formed as an in-
dependent unit and secured to the vacuum

chamber. D | | . .

106. In a pneumatic action for musical in-
struments, the combination with a vacuum
chamber, of a plurality of co-acting pneu-

matic elements formed as independent units
~and removably secured to one another and to

‘the vacuum chamber and communicating
.90

therewith, -and a striking pneumatic element
formed as an independent unit and secured
to the vacuum chamber. |

107. In a pneumatic action for musical in-

struments, the combination with a vacuum
chamber, of a -plurality of co-acting pneu-
matics formed as independent wunits and

communicating with the vacuum chamber,
means for detachably securing the pneu-
matics 'in place, and a striking ‘pneumatic

Tormed as an independent element and com-

:
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70

_striking pneumatic supported independently

79

80

85

o5

100

municating with the vacuum chamber, and

means for securing the striking pneumatic
in place. . | o |
h MORRIS S. WRIGHT.
-~ Witnesses: -

Rurus B. FowLeg,
Henry Woop FowrEr.
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