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To all whom it may concern: :

Be it known that I, Axer G. GULBRAN-
SEN, 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 Pneumatics for Au-
tomatic Piano-Players, of which the fol-
lowing is a full, clear, concise, and exact
description, reference being had to the ac-
companying drawings, forming a part of
this specification. .

My invention relates to pneamatics for
automatic player pianos, and has special
reference to an improved form of valve
which will allow more efficient operation of
the pneumatic.

I have already described in previously
issued patents the general construction of
my automatic player piano and the pneu-
matics associated therewith. Such descrip-
tions will be found in the following patents:

874,675 of Dec. 24, 1907
874,762 of Dec. 24, 1907
874,763 of Dec. 24, 1907
891,930 of June 30, 1908
918,378 of Feb. 23, 1909.

In the construction of the valve asso-
ciated with the pneumatics, the form which
I have preferably employed is constructed
by interposing a leather washer between the
end of the valve stem and the lever which
is actuated by a rubber diaphragm moved
by the pressure of air flowing to the pneu-
matic fromn an opening corresponding to
any given note in the tracker board mecha-
nism. The leather washer has been glued
to the lever above mentioned, and-the end
of the stem in turn glued to the leather
washer. At the other end of the stem a
valve button has been attached, a second
leather washer being inserted and glued on
its two sides to the valve button and the end
of the valve stem respectively. On each
end the valve stem has been squarely cut off.
1 have found that according to this con-
struction there is a tendency for the valve
stemm to be displaced from its normal posi-
tion, with the result that the valve button
does’ not become scated evenly and satis-
factorily on the valve seat.

According to my present improvement,
the lower end.of the valve stem is squarely
ent off and is glued or otherwise -suitably
attached directly to the lever above men-

tioned. The upper end of the valve stem
is rounded; and the valve button on the
under side: of which a leather washer is at-
tached, is glued or otherwise suitably fas-
tened to the rounded upper end of the valve
stem through the medium of this washer.
According to this construction it will be
apparent that the valve stem is rigidly
mounted with respect to the lever, and for
this reason it will always operate in a true
and accurate manner, and no guides are
necessary, such as are often used in con-
nection with the primary valves of the
pneumatics of other construction. On ac-
count of the rounded form of the upper end
of the valve stem the valve button is al-
lowed to adjust itself with great ease to the
valve seat, and always forms a tight and ac-
curate joint. I have found that by means
of the improvement above described the op-

erating efficiency of the automatic player.

plano is considerably increased. These and
other advantages of my invention will be
more readily  understood by reference to
the accompanying drawings; in which—

Figure 1 is a plan and partly sectional
view of a single pneumatic showing the
valve in position. Fig. 2 is a sectional view
on the line 2—2 of Fig. 1.

The pneumatic Las a main mounting
block 1 from the lower sidé of which is
suspended a bellows 2. In the drawings I
have shown only a single bellows, but it will
be understood that any number could be
attached in a vertical series to the main
mounting block, the lower swinging mem-
ber 8 of each bellows being connected by a

_suitable lever mechanism with the swing-

ing member 8 next above. This construc-
tion has been described in detail in the pat-
ents which I have mentioned above. The
swinging member 3 is hinged to the main
mouncing block 1 by means of the hinge 1,
preferably constructed of some suitable
cloth and glued to the parts which are thus
connected. :

Attached to the main mounting block 1
by means of serews 5% is the valve block 5.
A leather strip 6 is glued to the ends of
valve block 5 and main mounting block 1,
as clearly shown in Figs. 1 and 2.. Within
the valve block 5 is a valve chamber 7 which

"is covered by means of leather washer 8, in
the center of which is the opening 9. A -

metallic ring 10, preferably of brass, is
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mounted ;vithm the valve block 5 and forms
a means of 'communication between the
valve chamher/7 and the upper diaphragm
chamber 11 Wlthm the main mounting block
1. As shown in Fig. 2, the ring 10 extends
shohtly above the bottom of valve chamber
7 and forms a valve seat on which a leather
washer 12 attached to the under side of
valve button 13 is adapted to be seated

As shown by the dotted lines in Fig. 1,
the uppér dlaphrﬂom chamber 11 in the
main m{}unmng block 1 is circular in shape
and communicates by means of the passage
14 and the opening 15 111 the leather strip
6 with the low-pressure chamber which has
been described in my previcus patents, as,

for example, 8¥4,763, of December 24, 1907,

but which, for. the sake of simplicity, is
omitted from the present drawing.
The upper diaphragm cha mber 11 has

its bottom covered by the disk 15" of rub-

ber or other flexible material, this dlsk be-

ing glued to the annular ra ised portion 16
which encireles the dmphrfwm chambet.
Glued to the upper surface of the dia-
phragm near its center is the leather or felt.

vasher 17. To the upper part of this
washer is glued the lever 18, the other end

cof which is similarly attached to the linge
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19 of cloth or other flexible mater n, this
hinge being attached to the bottom of pas-
sage 14,

At or near the end of lever 18 1s glued
the valve stem 20, this stem being directly
mounted on the lever with no intervening
washer of leather or other material. The
upper end of valve stem 20 is rounded as
shown in Fig. 2, and the leather washer 12
is glued to this rounded end of the valve
stem. It will be observed that the end of
lever 18 to which the valve stem 20 is at-
tached extends considerably beyond the
middle of the diaphragm 15. The object
of this construction is to afford a greater
degree of movement for the valve stem 20
and its associated valve button 138 than
would be the case were the valve stem

‘mounted nearer the hinged end of the lever.

Below the diaphragm 157 is the lower dia-
phragm chamber 21, communication of
which with the bellows is prevented by
means of the disk 22. Connecting with the
lower diaphragm chamber 21 is the passage
23, which is connected by suitable means
which T have deseribed in my previous pat-
ents, with an opening in the tracker-hoard
which is assigned to the hammer of the
plano which the pneumallc is arranged to
operate.

The ‘inside of bellows 2 communieates
thmugh passages 24 in the 'main mounting
block 1 and the valve b]m‘k 5 with the valve
chamber 7.

The operation of the pneumatic will now

be clearly understood. Tnasmuch as valve

| air

098,171

chamber 7 coramunicates through opening 9
with the atmosphere it is evident that at-
mospheric pressure will pass to bellows 2,
which will thereby be kept in its diste nded
condition as shown in Fig. 2. Upper dia-
phragm chamber 11 as c\p]am b above, 1s
constantly in direet communication with a
10\\ pressure chamber, and is sealed against
the admission of air by the scating of “valve
bmt()u 13 on its seat 10. When an open-
ing in the music roll comes opposite the
appmpuato opening in the triacker-hoard,
admitted, by means tvhich have been
(lUbLllde in mv previous patents, iuto_pas-
sage 23 and lower duphmonl chamber 21.
The diaphragm 15" is thereby: foreed up-
wardly, and by th(‘ action of lever 18 the
valve butfon 13 is unseated from its valve
scat 10, and the communication of valve
chamber 7 with atimesphere is cut of by the
seating 01 valve butlon 18 against the
| washer 8. It is now evident that communi-
mtion is established between valve chamber
7 and the low pressure chamber through
upper diaphragm chamber 11,
and opening 15 in the leather s strip.  This
comiunication ‘wth the low pressure cham-
ber :lso extends through passages 24 to the
bellmvs 2, which is Lhucby contracted, and
the swinging member 3 is raised until disk
25 comes in contact with the lower end of
serew 26 which passes through the main
mounting block 1. The end 97 of swinging
member 3is adapted to come in contact. with
a suitable abutment member on an abstract
rod; and the note is thereby sounded. The
construction is precisely the same in prin-
ciple as 1f, instead of a single pneumatic,

a series or tier of pneumatics is used. When
air no longer passes through passage

23 into lower diaphragm chamber 21 the
diaphragm 15 'lg:lln passes into its posi-
tion shown in Fig. 2, and the normal posi-
tions of the various parts are again assumed.

Certain changes could he made in the ex-
act construction of the parts which I have
described without dep: ll‘LlI)“ from the spirit
of my invention.

“’ hat T claim is:

: In an nntomatlc piano,. an acluating
dl\(’ stemn having a rounded end, and a
alve in the form of a button huving a flexi-

ble part secured to said rounded end of said
valve stem.

2. Im an automatic piano, an actuating
valve sten, the top of said valve stem being
rounded, a valve in the form of a hutton
having a disk of flexible material secared to
the under side thercof; said disk of flexible
material being glued to-a considerable area
of the rounded end of said valve stem.

3. In pnewmatic action mechanism for me-
chanically operated musical instruments, the
combination with the bellows, of a valve for

controlling the bellows, a valve stein with a

passage 14 ¢
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rounded end to which said valve is flexibly
secured, a lever to which said valve stem ig
rigidly attached, and a diaphragm for op-
erating said lever, said lever being hinged
at one side of said diaphragm and extend-
ing over the same and said stem being se-
cured to said lever beyond the point of con-
nection between said diaphragm and said
lever.

4. In an automatic piano, an actuating
lever, a valve stem rigidly secured to said
lever, said stem having a rounded end, a
alve in the form of a button having a flexi-
ble disk secured to said rounded end of
said valve stem, and a bellows - controlled
by said valve.

|
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5. In an automatic piano, an actuating
lever, a valve stem rigidly secured to said
lever, the top of said valve stem being
rounded, a valve in the form of a button
having a disk of flexible material secured
to the under side thercof, said disk of flexi-
ble material being glued to a considerable
area of the rounded end of said valve stem,
and a bellows controlled by said valve,

In witness whereof, T hereunto subseribe
my name this 30th day of November, A. D.
1909.

AXEL G. GULBRANSEN.

Witnesses:

Lroxary W
Huwny M.

’. Novanpeg,
Huxoy.
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