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To all whom it may concern:
Be it known that I, Axen (. GuLBRANSEN,
1 citizen of the United States, residing at

Chieago, in the connty of Cook and State of

Hhmois, have invented a certain new and
nseful Improvement in Pnenmatic Actuat-
ing Umits for Use in Pneumatically-Oper-
ated Pranos, of which the following is a full,
clear, coneise, and exact deseription, refer-
ciice being had to the accompanving draw-
ings, forming a part of this specification.

My invention relates to pnenmatic actuat-
Ing units for use in pneumatically operated
prnnos and its abject is to provide improved
constraction and arrangement, particularly
of the primary valve wechanism.

In puenmatic actuating units the primary
valve is operated rapidly and suddenly and
should have, therefore, great freedom of
movenment.  The seats for the valve should
be rvigid and secure and should bLe con-
structed to insnre good engagement and to
prevent lenkage. The constrnetion and ar-
rangement should also be such that the en-
gagement between the valve and its seats is
notseless.  All these various desirable fea-
tures are obtmmmed by my construction and
arrangement which 1s clearly shown in the
accompanyimg drawing, in which—

Figure 1 is & top view of a pneumatic
actunting unit: Fig, 2 is a section view taken
on plaue 2—2, Fig. 1; Fig. 3 is a section view
taken through the valve on plane 3—3, Fig.
2; Fig. 4 is an underside view of the valve,
parts being broken away; and IFig. 5 is a
top view of a ring forming a seat for the
valve,

The actuating unit frame comprises the
main supporting block 1 and the valve
block 2 mounnted on the main Hlock and re-
movably =ccured thereto as by menns of
serews J. Hinged at the left lower edge of
block 1 1s the movable member or plate 4
having at its righ( end an extension or shelf
3 for engaging diveetly or through connect-
ing mechanistn with the abstract rods or
steiking mechanism of the- ptano. Glued
about the edges of the block 1 and plute 4
is fexible fabrie 6, which with said block
nid plate forms a bellows chamber 7. The
block 1 is recessed from the top to form the
tpper mnd lower dinpheagm chambers 8 and
Dy separated by the dinphreagm 10, Tinged
N (he left end of the upper dinphragin
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chamber and extending diametrically ncross
satd chamber and over the diaphragm is a
lever 11 secured at an intermedinte point to
the center of the dinphragm by means of n
felt disk 12.

Into the valve block 2 is eut the eylindrieal
valve chamber 13 whose upper end is cov-
ered by the annular metallic seat 14 cush-
toned by a leather washer 15, the opening
16 communieating with the atmosphere.
The lower wall 17 of the valve chamber has
the central opening 18 connecting the valve
chnmlmr‘wit{l the upper diaphragm cham-
ber. The sides of this opening taper down-
wardly the entire distance and are lined by
& metul ring 19 correspondingly tapered and
whose upper edge is finished to form =
sincoth annular valve seat. The ring is
glued in the opening and the'tapered arran goe-
ment assists m rigidly and sccurely holding
the ring in place and also prevents the ving
from falling into the diaphragm chamber.,
should it ever become loosened. This ar-
rangement also causes the seat ring 19 to he
compensating as should for any reason the
opening 18 become larger and the ring loos-
enedd as by contraction of the block 2, the
valve 20 which is under atmospheric pres-
snure will force the ring downwardly into
firmi and close engagement with the open-
ing, thus maintaining at all times a perfoet
fit between the ring and the opening.

Within the valve chamber is the evlin-
drieal valve 20, whose detail construction is
shown i Figs, 3 and 4. The main member
1S 2 wooden disk 21 having the annular
flange 22 extending downwardly from its

edoe. A diaphragm or disk 23 of air tight
faliric. such as rubber, is glued at its edge to

the end face of the Hange and said disk s
reinforeed hy a diaphragm or disk 24 glned
thereto at its edge, =aid disk 24 being pref-
erably of leather.  Within the compartment.
formed by the flange and the disks 21 and
23, some soft cushioning materinl 25 is
Placed and this may be in the form of a felt
disk inserted before the rubber disk 23 is
appiied to the flange. The upper end of
seal ring 19 extends a short distanee above
the wall 17 and the valve is normally seated
thereon, the inner diameter of the flange Le-
ing grenter than that of (he ring and the
outer dimmeter of (he disk 21 heing sulli-
ciently less than the dimueter of the valve
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chinmber to allow perfeet freedom of opera-
tion of the valve. Glued at its upper end to
thie center of the leather disk 24 is the valve
stem 26, which extends downwardly through
opening 18 and into the upper dia hragin
chimber, its lower end being secured to the
right end of lever 11 by means of a felt
disk 27.

The left ends of blocks 1 and 2 are in ver-
tical register and are secured to the wall 28
of a vacuum chamber frame 29, a washer 30
of leather being interposed. A passageway
4l connects the upper diaphragm chamber
with the vacuum cﬁmnber and a passageway
32 connects the lower diaphragm chamber
with the vacuum chamber, this connection,
however, being throttled by the small open-
ing 8% through disk 34 a;l)])lied over the end
of snid passageway. The passageway 32
tl~0 conneccts via passageway 25 with a con-
ductor 36 leading to an opening in the
lracker board over which the music sheet
travels, this tracker board not being shown.
A passageway 37 connects the valve chambes
with the bellows compartment 7.

When the tracker board openings are
closed, both diaphragm chambers conneqt
with the vacuumn chamber: -the diaphragm
Is down and the valve is held agamst the
ring seat by atmospheric pressure. When a
tracker board opening is exposed by the
sheet, air under atmospherie pressure rushes
throngh passageway 35 and 32 to blow tp
the diaplhragm and to raise the valve, the
diaphragm foree heing multiplied by the
lever connection between the diaphragm and
valve which has already been deseribed.
The valve now closes atmosphere outlet 16
and allows the betlows compartmnent to con-
nect with the vacuum chamber throueds open-
Ing 18 and passageway 31. The plate 1 is
therefore raised and™ the piano  striking
mechanism baving connection with the ex.
tension 5, is actuated. When the tracker
board opening is again closed, the pressures
i the diaphra cf
opening 33 and the valve returns to its lower
seat to disconnect the bellows chamber from
the vacuum chamber and to reconnect the
bellows chamber with atmosphere, where-
upon plate 4 drops and the striking mech-
rist is released.  The upward throw of
the plate 4 is cushioned by a pad 38 which
strikes the abutment serew 39, this nhut-
ment serew also allowing adjustment of the
rctuation of the striking mechanism by the
plate 4,

True und aecurate engagement of the valve
with its seats is always assured, on account
of the flexibie felt conuection imtw(mn the
stem and lever, and the flexiblo connection
of the stem with the loenther disk or tlia-
pheagim 24, Phese connections allow the
vilve {o move freely and practicully inde-
pendently of the lever 11, The cushioning

1ambers equalize through |
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material 25 absorbs all shocks and soflens
the engagement of the valve with Hs seats,
The rubber disk 23 prevents leakage of air
through opening 18 when the valve senfs on
ring 19.  The opening 18 being tapered
throughout its length, the tapered scat ring
19 wiﬁ at all times be held with perfect fit in
the opening by the valve pressing against
the ring,

The result of the various features de-
scribed above is to produce very eflicient and
noiseless operation.

As changes both in construction and ur-
rangement could be made without depa rting
from the spirit of my invention, I do not
limit myself to the exact construction and
operation shown, and I desire to secure the
following elaims by Tetters Patent -

. In a pneumatic actuating device of the
class deseribed, the combination with n valve
having an opening and a diaphragm secured
over said opening, of a seat for engaging
nld  diaphragm  within the edge of suid
Jpening,

2. In a pneumatic netmding device of (he
class deseribed, the combination of a frame
forming a valve chamber, a valve in said
chamber having a eavity and o iaplirngem
seenred ovor satd cavity, a dinphragm cham-
ber below the valve chamber, 2 diaphrugm
i said chamber, n valve stem having connee-
tion at one end with the diaphragm in said
dinphragm chamber and at its other end be.
g conuected with the valve dinphragm,
and a passagewav controlled by said valve,

3. In a pnewmatic actuating device of the
class deseribed, the combination witlh n valve
comprising a disk having cavity, cushion-
the cavity, und a din-
phragm closing the cavity, of & frame forn:-
ing & valve chamber for said valve, o stem
secured to the diaphragm and extending
therefrom, actuating mechanism for satid
valve connected with sajd stem, and a pas-
sageway controlled Ly said valve.

+. In a pnenmatic actuating device of {he
class desertbed, the combination with a valve
comprising a disk having cavity, cushion-
ing material i said cavity, and a dia hragm
covering the cavity and seenred to the disk,
of a stem sccured at one end to tlie dja.
rh ag, actuating mechanism having flexi-
e connection with the other end of suld
stemy and a passageway controlled by said
valve.

5. In a puenmatic actunting devico of the
class described, the combination of disk
having a2 rim forming a covity with said
disk, an air tight diaphragm sectved to the
rim over the cavity, a miuﬁmeiug dinphiragm
also secured to the vim on top of the first
mentioned diaphragn, snid Jin‘l{ and din-
phragins constituting u valvo structur T
seat for said valvoe structure, o stem secined
nt one end to (e e foreing dinphragm,
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and actunting mechanism having flexible
connertion with the other end of suid sten.

6. In a pneunwtic actuating device of the
class deseribed, the combination of a body
part having a rim forming a cavity there-
with, a diaphragm secured to the rim over
the cavity, said disk and diaphragm consti-
tuting a valve structure, and an annular
valve seat for engaging with the diaphragm
within said rim.

7. In a pneumatic actuating device of the
class described, the combination of a body
part having a rim forming a cavity there-
with, a diaphragm secured to the rim over
the cavity, said disk and dinphragm consti-
tutine a valve structure, an annular valve
ceat for engaging with the diaphragm with-
in said rim. a \'ﬁve stem secured to the dia-
phragm. and netuating mechanism having
connection with said stem.

R, In a pneumatic actuating device of the
class deseribed, the combination of a body
part having a rim forming o cavity there-
with, n diaphragm secured to the rim over
the eavity, said disk and diaphragmn consti-
tuting a valve structure, an annular valve
soat for engaging with the dianphragin with-
in said rim, a valve stem secured at one end
to the diaphragm, and actuating mechanisin
Lhaving flexible connection with the other
end of said stem.

9. Tn a pnenmatic actuating device of the
class deseribed, the combination of a rigid
disk having a rim forming a cavity there-
with, a flexible disk secured to the rim over
the cavity, cushioning material in the cavity,
saidl disks and materinl coustituting a valve
strocture, and an annudar valve seat for en-
wmeing wilth the flexible diaphragm within
the rim.

10. In a pneumatic actuating devico of the
class deseribed. the combination of a rigid
circular valve disk having an annular flange
on one face forming a compartinent there-
with, a flexible disk secured to the flange end

i

|

| eter

and covering the compartment, and an an-
nular seat for engaging with saud flexible
disk, the diameter of satd seat being less
than the inner dinmeter of the flange.

11. In a pnenmatic actuating device of the
class described, the combination of a rigid
circular valve disk having an annular flange
on one face forming a compartment theve-
with, a flexible disk secured to the flange end
and covering the compartment, an annular
seat for engaging with said flexible disk, the
diameter of said seat being less than the
inner diameter of the flange, and cushioning
material within the compartment.

12. In a preumatic actuating device of the
class described, the combination of a rigid
valve disk having a flange extending fromn
one face thereof and forining therewith a
comnpartment, an nner flexible disk secured
(o tllle flange end over the commpartment, an
outer flexible disk superposed on the inner
flexible disk, and an annular valve seat for
engacing the outer disk and having a diam-
eter less than the inner diameier of the
flange, said inner flexible disk being 1mper-
vious to air.

13. In a pneumatic actuating device of the
class deseribed, the combination of a rigid
valve disk having a flange extending frou one
face thereof and fornnng therewith a com-
partment, cushioning mnterial within the
compartment, an inner flexible disk secured
to the flange end over the compartment, an
outer flexible disk superposed on the inner
flexible disk, and an annular valve scat for
engaging the outer disk and having a diam-

Jess than the inner dinmeter of the
flange, snid inner flexible disk being imper-

- VIOiS to Aall.

In witness whereof T hereunto subwerihe
my name this 17th day of March. . D. 1809,
AXEL G. GULBRANSEN.
Witnesses:
Juuia C, Loomis,
Winireep L. 1isit.
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