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UNITED STATES PATENT OFFICK.

OTTO HIGEL, OF TORONTO, ONTARIO, CANADA,

PLAYER-PIANO MECHANISH,

1,198,225,

Application filed May 15, 1915,

To all whom it may concern.:

Be it known that I, Orro Hicer, of the
city of Toronto, in {he county of York,
Provinee of Ontario, Canada, a subject of
the King of Great Brltfun, have invented
certain new and useful Improvements in
Player-Piano Mechanism, of which the fol-
lowing is a specification.

This invention relates particularly to the
valve mechanism in player-pianocs, and my
object is to so construct said mechanism that
the action will remain air tight under all
climatic conditions, and so that when any
parts become worn with use or fail through
other causes, such parts may be easily de-
tached, cleaned or repaired and replaced.

T attain my object by means of the con-
structions hereinafter more specifically de-
seribed and iHustrated, but which may be
briefly described as follows. The valve cas-
ings are formed of independent metal cast-
ings which are so arranged in connecfion
with the power pneumqtlcs that the fixed
members of the latter are utilized for the
arrangement ot the diaphragms, with their
chambers, which control the valves.

Other {features which contribute to the de-
sived result will hereinafter be set forth.

The invention is illustrated in the accom-
panying drawings in which—

Figure 1 is an elevation of portion of a
player-piano action showing pneumatics
provided with my improved valve construc-
tion; Fig. 2 a plan view of a pneumatic
provided with a single valve:; Fig. 8 a longi-
tudinal section of the same; Fig. 4 a plan
view of the under side of the valve casing
Fig. 5 a plan view of a pneumatic pvonded
with a double valve; Fig. 6 a longitudinal
section of the same; l“ior 7 a similar view of
the parts in a different position; Fig. 8 a
plan view of the under side of the double
valve casing; and Fig. 9 a section through
the stationary member of the prieumatic
shown in Fig. 5 along the line o—a.

In the drawings like numerals of reference
indicate corresponding parts in the different
figures.

Referrmg particularly to Fig. 1, 1 is the
main vacuum chamber and 2 trqnsverse
vacuum chambers or trunks in connection
with the chamber 1, and to which the valve
casings 3 are suitably comnected and with
Whlch they communicate as hereinafter de-
scrlbed The valve casings 3, it will be
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noted, are provided with the faces 4 adapt-
ed to contact with the faces of the trunks 2,
which faces are surrounded by the flanges 5
adapted for the passage of screws or bolts
by means of which th casings are secuved
to the trunks. Kach casing has the face 6
formed thereon adapted to contact with the
stationary member 7 of a power pnenmatic
of ordinary type.

Referring particularly to Figs. 1 to 4 in
which a valve of the 01d1nary single type
is shown, it will be seen that each V‘lee eas-
ing 3 has a diaphragm chamber 8 formed
thereon communicating through the face 4
with the interior of a trunk 2 and open at
its under side through the face 6. Above
the diaphragm chamber is formed the valve
chamber 9 communicating by means of the
alined openings 10 and 11 with the dia-
phragm chamber and the atmosphere re-
spectively. From the side of the valve
chamber a passageway 12 leads, which pas-

sageway opens through the lower face 6 of

the casing. This passageway is curved in
the direction of its length, which enables me
to withdraw the metal cores used in the die-
casting of the casing. The withdrawal of
the core is qlso tacﬂlt‘ued by making the
passageway of increasing cross sectional
area from the upper toward the lower end.
A valve seat 13 is formed around the open-
ing 10.

14 is a valve seat formed of a sepavate-

piece secured to the upper side of the valve
chamber by means of screws 15, This valve
seat, being removable, provides means for
the mnsertion of a valve. A suitable gasket
16 1is interposed between the valve seat 14
and the valve casing to form an air tight
joint. Above the valve seat 14 is located the
bridge 17, preferably formed of fiber, and
having a central opening formed thelem
concentric with the valve seats, and pref-
erably bushed with cloth, as is common in
the art.

The valve is preferably of the ordinary
double disk type, the disks 18 and 19 being
secured to the stem 20, the one end of which
is guided in the central hole in the bridge
17. The disk 18 is adapted to seat on the
valve seat 13 from above, and the disk 19 to
seat against the valve seat 14 from below.
Sufficient play is, of course, allowed so that
when one disk closes the opening 10, the
other opens up the opening 11 and vice
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versa. The lower end of the stem is adapted
to engage the diaphragm and is preferably
providea with the adjustable button 21 for
this purpose.

In my construction the diaphragm 22 for
operating the valve is located. between the
valve casing and the upper surface of the
stationary member of the diaphragm. In
Ifig. 3 it will be seen that the edges of the
diaphragm ave shown as being clamped be-
tween the face 6 of the valve casing and the
upper surface of the stfmonfuy member of
the pneumatic, the gasket 23 being inter-
posed between the metal casing and the
(haphrwm.

It 1s preferable to form a small chamber

24 in the wpper surface of the stationary
member 7 ig receive the diaphragm when
the Iatter 1 in its lowered position. With
this chamber 24 communicates the passage-
way 25, which leads to the outside of the
stationary member of the pneumatic, pref-
erably af its vear end, and provides means
whereby, as hereinafter described, atmos-
pheric pressure ean be admitted under the
diaphragm %2. The diaphragm 22 is of
ordinary construction and requires no spe-
cial description.

The passageway 12, it will be seen, termi-
nates over a hole 26 formed through the sta-

tionary member 7 communicating with the .

interior of the pneumatic. The passageway
25 communicates with the opening in the
connecting member 27 suitably secured to
the end of the pneumatic, forming means
for providing communication beneath the
passageway 25 and the tube 28. The tubes
28 are the ordinary tubes which lead to the
tracker bar of the action.

A vent passage 29 is formed through the
upper side of the stationary member 7, into
the diaphragm chamber 8, and also through
the end of the pneumatic adjacent the open-
ing of the passageway 25. A metal plug 30
with a small aperture therein is forced into
the passageway 29, or other means are pro-
vided for per mlttmov only a very restricted
flow through the vent. Tt will be noted that
the connectmg member 27 is so constructed
as to afford communication between this
vent passage and the interior of the tube 28.
The function of this vent passage is to per-
mit of the restoration of an equilibrium of
pressure on each side of the diaphragm 22
after the latter has been in operation.

It will be noticed that ribs 31 are pro-
vided on the sides of the valve chamber 9
behind the seat 13. These serve to guide the
lower valve disk. If these ribs are of suffi-
cient height, T may in some cases dispense
with the bridge 17.

The valve operates in the usual manner
by the admission of air through the tube 28
below the diaphragm, this connection with
the atmosphere being, of course, made every
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time an opening in the music roll comes op-
posite to the opening in the tracker baxr cor-
responding to the tube 28. In high class
actions it 1s usnal to employ a double valve,
the primary valve being controlled from the
tracker bar and it in its turn controlling the
secondary valve. .This construction isshown
in Figs. 5 to 9. The secondary valve is in
many respects the same as the valve illus-
trated in Figs. 1 to 4, and corresponding
reference numerals are Dnlp]oycd to indicate
these parts. A slight variation is, however,
necessary as the passageway 25 leads to an
opening in the upper surface of the station-
ary member instead of to the rear end. The
valve casing is necessarily made longer, also
the diaphragm chamber 8, as two dia-
phragms are necessarily employed and two
valve chambers communicating with the
diaphragm chamber above the diaphragms.
The diaphragm 32 of the primary valve is
located nearer to the rear end of the pneu-
matic and the chamber 83 is formed in the
stationary member 37 below the diaphragm.
Extending from this chamber 33 through
the vear Lnfl of the stationary member 1s «
passageway 84, wlnch communicates with
the connecting member 27. The vent 29 is
arranged In emctly the same way ns in the
construction shown in Figs. 1 to 4. The
valve chamber 85 communicates with the
diaphragm chamber by means of alined
openings, around which are formed the
valve seats 36 and 37. The valve is of a
double type being formed with the disks
38 and 39 secured to the stem 40 constructed
as heveinafter described. The disk 38 seats
against the downwardly facing seat 36 and
the disk 39 against the upwardly facing
seat 37.

From the valve chamber 35 the passage-
way 41 Is run through the metal of the cas-
ing, which communicates with the end of tht,
pagsageway 25, which, as befove stated,
extended thI()UOh the upper face of thm
stationary member (see partmu]a]ly Figs.
5, 8 and 9.) The passageway 41 is prefer-
ably curved in the direction of its length
similar to the passage 12. As in all dounble
ralves, the admission of air below the dia-
phragm of the primavy operates the pri-
mary valve to bring the under side of the
secondary diaphragm in communication
with the atmosphere, the secondary valve
operating in exactly the same way as the
single valve shown in TFigs. 1 to 4. The
valve stem of the primary valve, it will be
seen, is formed of a threaded metal screw
40, which is screwed through the wooden
sleeve 42, the disks 38 and 39 being suitably
glued or otherwise secured to this wooden
sleeve. The lower end of the stem 40 is pro-
vided with a suitable head or button. The
end of the stem projecting through the
sleeve may be readily turned so that the
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valve may be easily adjusted without remov-
mg the valve casing.

From the above description it will be seen
that T have devised a construction in which
all the valve casings may be conveniently
made of metal, preferably metal castings,
and that they are applied dirvectly to the
vacuum trunks which are of metal and to
the stationary member of the pneumatic, go
that possibility of any leakage occurring
due to the effect of climatic changes is re-
duced to a minimuwm. The construction is
also very simple.

What I claim as my invention is:—

1. In player - pianc mechanism the com-
bination of a vacuum chamber having an
opening in its face; a pneumatic having a
stationary member; an integral metal cas-
ing forming a valve chamber and having an
apertured face formed with a flange at one
end adapted to be secured against the face
of the vacuum chamber with the opening
therethrough in alinement with the opening
in the vacuum chamber, and having o face
formed at one side provided with a flange
adapted to be secured to the stationary mem-
ber of the pneumatic, the passageway of the
ralve casing, forming the communication
between the pneumatic and the vacuum
chamber, opening through the last men-
tioned face of the casing.

2. In player-piano mechanism; a valve
casing adapted for connection to a vactuum
chamber and a pneuwmatic, comprising an
integral casting having two faces formed
thereon at approximately a right angle to
one another, one provided with a flange for
connection to the vacuum chamber and the
other with a flange for connection to the
pneamatic, said casting being shaped to
form a lower or diaphragm chamber open-
ing at its underside through one face and
also communicating with an opening in the
other face, a valve chamber above the lower
chamber and communicating therewith and
also with the atmosphere by means of alined
openings, and a passageway leading from
the side of the valve chamber and opening
through the same face of the casing as the
underside of the diaphragm chamber.

3. In player - piano mechanism, a valve
casing adapted for connection to a vacuum
chamber and a pneumatic, comprising an
integral casting having two faces formed
thereon at approximately a right angle to
one another, one provided with a flange for
connection to the vacuum chamber and the
other with a flange for connection to the
pneumatic, said casting being shaped to
form a lower or diaphragm chamber open-
ing at its underside through one face and
also communicating with an opening in the
other face, a valve chamber above the lower
chamber and communicating therewith and
also with the atmosphere by means of alined

openings and a passageway leading from the
stde of the wvalve chamber and opening
through the same face of the casing as the
underside of the diaphragm chamber, a see-
ond valve chamber above the Iower or dia-
phragm chamber and communicating there-
with and also with the atmosphere by alined
openings, and a passageway leading from
the side of said second valve chamber and
opening threugh the same face of the casing
as the underside of the diaphragm chamber.

4. In player-piano mechanism, a pneumatic
having a valve casing secured to its sta-
tionury member provided with a diaphragm
chambar normally connected with a vacuum
trunk, and a diaphragm therein, the pneu-
matic having » passageway formed thevein
opening through a face thereof and forming
a communication with the underside of the
diaphragm, and a restiicted passageway
forming a vent leading from the diaphragm
chamber to a position adjacent the ontlet of
the first mentioned passage; and a single
connection applied to sald face communi-
cating with the outlets of both passages
whereby both passages may be connected
with a tube leading to the tracker bar of the
player-piano.

5. In player-piano mechanism, a valve
casing adapted for connection to a vacruun
chamber and a pneumatie, comprising an in-
tegral casting having two faces formed there-
on at approximately a right angle to one
another, one for connection to the vacuum
chamber and the other for connection to the
pneumatic, said ‘casting being shaped to
form a lower or diaphragm chamber open-
ing at its underside through one face and
also communicating with an opening in the
other face, a valve chamber above the lower
chamber and communicating therewith and
also with the atmosphere by means of alined
openings, and a passageway formed in the
outer wall of the valve casing leading from
the side of the valve chamber and opening
through the same face of the casing as the
underside of the diaphragm chamber, said
passageway being curved in the direetion of
1ts length.

6. In player-piano mechanism, a valve
casing adapted for connection to a vacuum
chamber and a pueumatic, comprising an
integral casting having two faces formed
thereon at approximately a right angle to
one another, one for connection to the
vacuum chamber and the other for connec-
tion to the pneumatic, said casting being
shaped to form a lower or diaphragm cham-
ber opening at its underside through one
face and also communicating with an open-
ing in the other face, a valve chamber above
the lower chamber and communicating
therewith and also with the atmosphere by
means of alined openings, and a passage-
way formed in the outer wall of the valve
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casing leading from the side of the valve
chamber and opening through the same face
of the casing as the underside of the dia-
phragm chamber, said passageway being
curved in the direction of its length and
curved also in cross section.

7. In player-piano mechanism a valve
casing adapted for connection to a vacuum
chamber and a pneumatic, comprising an
integral casting having two faces formed
thereon at approximately a right aungle to
one another, one for connection to the vacu-
um chamber and the other for connection to
the pneumatic, said casting being shaped to
form a lower or diaphragm chamber open-
ing at its underside through one face and
also communicating with an opening in the
other face, a valve chamber above the lower
chamber and communicating therewith and
also with the atmosphere by means of alined
openings and a passageway curved in the
direction of its lemgth formed in the outer
wall of the valve casing leading from the
side of the valve chamber and opening
through the same face of the casing as the

-underside of the diaphragm chamber, a sec-

ond valve chamber above the lower or dia-
phragm chamber and communicating there-
with and also with the atmosphere by alined
openings, and a passageway curved in the
direction of its length leading from the side
of said second valve chamber and opening
through the same face of the casing as the

1,198,225

underside of the diaphragm chamber and
beyond the end of the same.

8. In player-piano mechanism a valve
casing adapted for connection to a vacuum
chamber and a pneumatic comprising an in-
tegral casting having two adjacent flat faces
iouned theleon at applo\unately a right
angle to one another, one for connection to
the vacuum chamber and the other for con-
nection to the pnenmatic, said casting be-
ing shaped to form a lower or diaphragmn
chamber opening at its underside through
one face and also communicating with an
opening in the other face, a valve chamber
above the lower chamber and conununicat-
g therewith and also with the atimosphere
by means of alined openings, a passageway
leading from the side of the valve cham-
ber, an opening through the same face of the
casing as the underside of the dia phragm
chamber outside of the chamber and bcyond
the end of the same removed from the face
adapted for connection to the vacnum cham-
ber, and a valve seat removably secured to
the top of the valve chamben:.

Signed at Toronto, Ont., this 10th day of
VIQ}? 1915, in the pmsenu, of the two un-
dersigned witnesses.

OTTO HIGE]L.
‘Witnesses:

E. P. Harr,
H. M. CrrisrMax.

Copies of this patemt may be obtained for five cents each, by addressmg the “Commissioner of Patents,
Washington, D. C.”
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