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To all thon it may concern: 
Be it known that I, Axe. (i. GILBERANSEN. 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented a certain new and 
useful Improvement in Pinet matic Actuat 
ing Units for Use in Pneumatically-Oper 
ated Pianos, of which the following is a full, 
clear, concise, and exact description, refer 
elice ring had to the accompanying draw 
ings, forming a part of this specification. 
Aly invention relates to pueumatic actilat 

ing tail its for use in pneumatically operated 
pianos and its object is to provide inproved 
construction and arrangenient, particularly 
of the primary valve mechanism. 

In prietmatic actitating units the primary 
valve is operated rapidly and suddenly and 
slhold have, E. great freedom of 
movement. The seats for the valve should 
loe rigid and secure and should be con 
structed to insure good engagement and to 
prevent leakage. The constriction and ar 
rangement should also be such that the en 
gagement between the valve and its seats is 
noiseless. All these various desirable fea 
tures are obtained by ny construction and arrangement which is clearly shown in the 
accompanying drawing in willich 

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

The actuating unit frame comprises the 
main supporting block 1 and the valve 
block 2 cited on the main block and re 
movably secured ther to as by means of 
screws 3. linged at the left lower edge of 
block 1 is the movable nucinlber or plate 4 
having at its right end an extension or shelf 
5 for engaging directly or through connect 
ing lechanisin with the albstract rols or 
striking mechanism of the piano. (lied 
albot the 'dgets of the lock 1 and plate 4 
is flexible falric (S. which with Sid block 
and plate forus a billows chamber 7, The 
block is recessed from the top to form the 
apper and lower diaphragm claimler's said 
9, separated by thcliphragm 10, lliged 
at the left cind of the apper diphragi 
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chamber and extending diametrically across 
said chamber and over the diaphragm is a 
lever 11 secured at an intermediate point to 
the center of the diaphragin by means of ill 
felt disk 12. 

Into the valve block 2 is cut the cylindrical 
valve chamber 13, whose upper end is cov 
erectly the annular metallic seat 14 cush 
ioned by a leather washer 15, the opening 
16 communicating with the atmosphere. 
The lower wall 17 of the valve chambe' las 
the central opening 18 connecting the valve 
E. the upper diaphragm cham 

lber. The sides of this opening taper down 
wardly the entire distance and are lined by 
a metal ring 19 correspondingly tapered and 
whose upper edge is finished to form a 
snooth annular valve seat. The ring is 
glued in the opening and the tapered arrange 
tient assists in rigidly and securely holding 
the ring in place and also prevents the ring 
from falling into the diaphragm clamber. 
should it ever become loosened. This ar 
rangement also causes the seat ring 19 to be 
compensating as should for any reason the 
opening 18 become larger and the ring loos 
ened as by contraction of the block 2, the 
valve 20 which is under atmospheric pres 
sure will force the ring downwardly into 
firm and close engagement with the open 
ing, thus maintaining at all times a perfect 
fit between the ring and the opening. 
Within the valve chamber is the cylin 

drical valve 20, whose detail construction is 
shown in Figs. 3 and 4. The main member 
is a wooden disk 21 having the annular 
flauge 22 extending downwardly from its 
edge. A diaphragm or disk 23 of air tight 
fic, slicitor is glied at its 'ilg' to 
the end face of the flange and said clisk is 
reinforced by a diaphragan or disk 24 glled 
thcreto it its edge, said disk 24 being pref 
erally of leather. Within the coupartinent 
fortued by the flange and the disks 2 and 
23, some soft eishioning material S5 is 
placed aid this may lie intle form of a filt 
disk inserted before the rallier disk 23 is 
applied to the flage. The upper end of 
seat ring 1) extends a short distance above 
the will i? nintl the valve is normally settl 
thereo, the inter list acter of the flange - 
ing greater than that of the ritug, aid the 
oter littincter of the disk 2 being sutli 
ciently less than the linicter of the valve 
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clanuler to allow perfect freedom of opera 
tion of the valve. Glued tits upper end to the center of the leather disk 24 is the valve 
stem 26, which extends downwardly through opening 18 and into the upper diaphragm 
chamber, 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 
31 connects the upper diaphragm chamber 
with the vacuum chamber and a passageway 
32 connects the lower diaphragm chamber 
with the vacuum chamber, this connection, 
however, being throttled by the small open 
ing 3:, lurough disk 34 Ptil over the end 
of said passageway. The passageway 32 
also connects via passageway 35 with a con 
ductor 36 leading to an opening in the 
tracker board over which the music sheet 
travels, this tracker board not being shown. 
A passageway 37 connects the valve chamber 
with the bellows compartment 7. 
When the tracker board openings are 

closed, both diaphragm chanubers connect 
with the vacuum chamber; the diaphragm is down and the valve is held against the 
ring seat by atmospheric pressure. When a 
tracker board opening is exposed by the 
sheet air under atmospheric pressure rushes 
through passageway 35 and 32 to blow tip 
thc diapli'agni and to raise the valve, the 
diaphragm force being multiplied by the 
lever connection between the diaphragmand 
valve which has already been described. 
The valve now closes atmosphere outlet 16 
and allows the bellows compartment to coin 
lect with the vacuum chamber througl open ing 18 and passageway 31. The plate 4 is 
therefore raised and the piano striking 
mechanism having connection with the ex 
tension 5, is actitiated. When the tracker 
board opening is again closed, the pressures 
ill the diaphragm chambers equalize through 
opening 33 and the valve returns to its lower 
scatt () discoilnect the Jellows chamber from 
the vacilian chamber and to reconnect the 
bellows chamber with attanosphere, where 
lip Il plate 4 drops and the striking nech 
it is is released. The upward throw of 
the plate f is cushioned by a pad 38 which 
strikes the abutinent screw 3), this a bit 
Intent screw also allowing adjustment of the 
attiation of the striking mechanist lay the plate 4. 
True and accurate engagement of the valve 

with its seats is always assured, on account of the flexible felt citection between 
st 1 ind lever, and the flexiblo connection 
of the stein with the leather disk or dia 
li'igin 24. These collections allow thic 

valve to move freely and practicully intle. littiidently of the lever 11. The cushioning 
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matterial 25 alsorbs all shocks and softens 
the engagement of the valve with its seats. 
The rubier disk 23 prevents leakage of air 
through opening 18 when the valve seats on 
ring 19. The opening 18 being tapered 
throughout its length, the tapered seat ring 
9 SF 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 efficient and noiseless operation. 
As changes both in construction and ar 

rangement could be made without departing 
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 claims by letters Patent: 

1. In a pneumatic actuating device of the 
class described, the combination with a valve 
having an opening and a diaphragm secured 
over said opening, of a seat for engaging 
inid diaphragm within the edge of said v))'lling. 

2. In a pneumatic actuating device of the 
class described, the combination of a frame 
forning a valve chamber, a valve in said 
chamber having a cavity and a diaplaitagu 
sect ircd over said cavity, a diaphragm clhau 
ber below the valve chamber, a diaphragm 
in said clanuler, a valve stem having connec 
tion at one clid with the diaphragm in sail 
diaphragin chamber and at its other end le 
ing connected with the valve diaphragm. 
and a passageway controllet by sat it valve. 

3. In a pneumatic actuating device of the 
class described, the combination with a valve 
comprising a disk having a cavity, cushion 
ing material filling the cavity, and a clia 
phragm closing the cavity, of a frame form 
ing a valve chamber for said valve, in stem 
secured to the diaphragiu and extending 
therefrom, actuating mechanism for said 
valve connected with said stent, and a pas 
sageway controlled by said valve. 

4. In a pneumatic actuating device of the 
class described, the conbination with a valve 
goinprising a disk having a cavity, cushion 
itng material in suid cavity, and a diaphragul 
covering the cavity and secured to the disk, 
of a stem secured at one end to the dia 
phragtin, actuating techanism having flexi 
ple collection with the other end of said 
stein, and a passageway controlled loy said valve. 

5. In a pneumatic actuating device of the 
class described, the couloitation of a disk 
living a rim forning a cnvity with said 
disk, an air tight diaphragm sectared to the rim over the cavity, a Feinforcing diaphragm 
also secured to the rim on to of the first 
mentioned diaphragm, said and (lit 
plurgins constitiitiing a valve structure, a 
salt, E. said valve stricture, a slen secutived 
at on end to its reinforcing lial ragin, 
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and actuating mechanism having flexible and covering the compartment, and an al 
connection with the other ind of tid steu. nir seat for engaging with Hail ?lexible 

(. in a pneumatic actuating device of the disk, the diallieter of Rail seat being less 
class described, the combination of a body than the inner dial incter of the flange. 
part having a rim Ef a cavity there- 11. In a pneumatic actuating device of the 
with, a diaphragm secured to the rim over class described, the combination of a rigid 
the cavity, said disk and diaphragm consti- circular valve disk having an annular flange 
tuting a valve structure, and an annular on one face forming a compartment there. 
valve seat for engaging with the diaphragm with, a flexible disk secured to the flange end 
within said rim. and covering the compartment, an annular 

7. In a pneumatic actuating device of the seat for engaging with said flexible disk, the 
class described, the combination of a body diameter of said seat being less than the 
part having a rim forming a cavity there- inner diameter of the flange, and cushioning 
with, a diaphragm secured to the rim over material within the compartnent. 
the cavity, said disk and diaphragm consti- 12. In a pneumatic actuating device of the 
tuting a valve structure, an annular valve class described, the combination of a rigid 
seat for engaging with the diaphragm with- valve disk having a flange extending from 
in said rin. a valve stem secured to the dia- - one face thereof and forming therewith a 
pluragh. and actuating mechanism having EE an inner flexible disk secured 
connection with said stem. to the flange end over the compartment, in 

8. In a pneumatic actuating device of the puter flexible disk superposed on the inner 
class described, the combination of a body flexible disk, and an annular valve seat for 
part having a rim formin g a cavity there- engaging the outer disk and having a dian 
with a diaphragm secured to the rim over eter ies than the inner dinner of the 
the cavity, said disk and diaphragm consti- flange, said inner flexible disk being in per 
tuting a valve structure, an annular valve vious to air. 
seat for engaging with the diaplbrighn with 18. In a pneumatic actuating device of the 
in said rin, a valve stem secured at one end class described, the combination of a rigid 
to the diaphragm, and actuating mechanism yalve disk having a flange extending front orie 
having flexible connection with the other face thereof and forming therewith a con 
end of said stem. partment, cushioning minterial within the 

9. In a pneumatic actuating device of the compartment, an inner flexible disk secured 
class (lescribed, the combination of a rigid to the flange end over the compartment, an 
disk having a rim forming a cavity there- outer flexible disk superposed on the inner 
with, a flexible disk secured to the rim over flexible disk, and an annular valve seat for 
the cavity, cushioning material in the cavity, enginging the outer disk and having a lian 
said disks and material cottstituting a valve eter less than the inherilianet of the 

flange, said inner flexible disk being imper 
viols to air. 

i in witness whereof here into still sci’ilic 
my name this lith day of March. A. ). 1909. 

AXE. G. (U3 RAN SEN. 
Witnesses: 

Ju LIAC. L.00A is, 
WINFIRED L. Fls. 

structure, and an annular valve seat for en 
gigging with the flexible diaphragm within 
this ria. 

10. In a pneumatic actuating device of the 
class (lescribed the conulbination of a rigid 
circular valve disk having an annular flange 
(ii) one face fortning a compartment there 
with, a flexible disk secured to the flange end 
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