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To all whom it may concern: »

Be it known that I, Georce P. BranD, a
citizen, of the United States, residing in the
borough of the Bronx, city, county, and
State of New York, have invented certain
new and useful Improvements in Variable-
Tension Expression-Bellows for Pneumatic
Apparatus, of which the following is a speci-
fication.

My invention relates to variable tension
expression bellows for pneumatic apparatus
used in automatic musie playing devices, to
control communication between the exhaust
mechanism and the wind chest with which
the sound? actuating pneumatics are con-
nected, and designated as the expression
bellows. - .

The objectof the invention is to automatic-
ally relieve the tension in the expression
bellows by the admission of' air thereto
whenever the bellows is thrown into commu-

‘nication with a condition of high tension in

" the wind chest, or when the throttling mech-
D anism- is changed manually or otherwise
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from a relatively high tenston to afford a
lower tension,—the admission of air neu-
tralizes or counterbalances the external
yressure upon the movable member of the
{)elln\x?s. By this means the tendency. to
“kick” or collapse sulldenly and forcibly
when the tension is suddenly increased in
the expression Dbellows is overcome or
checked in its incipient stage, and provision
is made for changing or setting the throttling
mechanism to a desired decrease or normal
tension without having to wait until the high
tension is relieved by air from the wind chest

-and’ this vesult is accomplished irrespective

“of the position of the throttling mechanism
within the bellows. That is to say the relief
valve will be immediately available and
operative at both extremes of adjustment of

-the throttle mechanism or at any interme-

~diate position thereof, as hereinafter more

fully set forth. P
© The invention consists essentially in pro-
viding the variable tension bellows with &
relief valve which is opened by the movable
member of the bellows whenever said mov-
able.member is sufficiently collapsed for the
purpose or whenever the throttie mechanism
1% set to & Jower tension, and in certain other
features hereingfter described and claimed
specifically. " '

“tension beilows.

In the accompanying drawings, Figure 1, BE

shows diagrammatically an arrangement of

parts whereby my variable tension bellovis .

may be cut off temporarily from communi-
catlon with the wind chést and the latter’
thrown into direct communication with the
main storage or exhaust mechanism; Fig. 2,
is a sectional detail of my improved bel?qws_
showing an alternative construction; Fig. 3,

-is a sectional view showing the port block in

a different position from that shown in Figs:
1 and 2: Fig. 4, is a sectionsal view upon an
enlarged scale showing the relative positions-
of the parts just prior to the opening of the
relief valve; and Fig. 5, a similar view show-
in% the relief valve open. .

n illustrating the practical application of
my invention 1 herein show and describe
my improved variable tension bellows as
used in conjunction with means for throwing’
the wind chest into direct communication
with the main storage of the exhaust when
unusually quick, full and powerful accentu-
ation is required, although this arrangement
forms no part of my present invention nor
do I limit myself to such use of my variable
Turthermore the latter is
shown as provided with a movable port
block as in my conctirrent applications Nos,
281,835 filed October 7, 1905, and 296,311
filed January 16, 1906, although I do not re-
strict myselt in this respect. '

In the drawings. represents a wind
chest of any desired construction with which
the sound actuating pneumatics are con-
nected,—said wind chest being also in com~
munication, indirectly, with the variable
tension bellows A, and with the exhaust
mechanism B, Thus, the variable tension
bellows A is shown as connected with the
main storage bellows M, interposed between
it and the exhaust mechanism B, and with
the valve chest L, interposed between it and -
the wind chest W, said valve chest L, being

‘also in communication with the main storse:

age bellows M. . . ,

The variable tension bellows A, consists
essentially of a stetionary member A, and
a movable member A?, the parts being united
in the usual manner by flexible material a.-
A long sensitive spring S is interposed be-
tween the members A’, A* and tends con-
stantly to separate them, even against inter-
nal tension. '
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Attached to the stationary member A7, of
the bellows A, is a pneumatic B, communi-
cating through the exhaust duct B, with the
main storage bellows M. Attuched to this
nternal pneumatic B, is an adjustable port
block B, the interic. passage 6* being
communication with the interior of the
pneumatic B, as will be seen by veference to
Fig. 4. The sides of the port Dlock 137, are
formed with ports p, p, and its position in
the variable tension hellows A is regulatod
and controlled. manually or otherwise by
means of a rod d, pivotally connected to the
port Dbloek B2 and extending through a
paclked guide 07, in the stationary member
of the bellows.  Pivotally secured to the op-
posed sides of the port block B2, are vulve
le{es V, V, which are also pivotally con-

nected to the movable member A? of the
bellows by means of the links o/, o/, The

sides of the valve blades V) V, opposed to the
port bloek B*, are faced with leather or other
packing to insure a close frictional contact
therewith. The adjustable port block B2
being set to represent a prescribed degree of
tension in the wind chest W, any alr ad-
mitted to the latter through the note sound-
ing pneumatics will inflate the bellows. A,
more or less and thereby cause the valve
blades V, to increase the available area of
the ports p, proportionately, which will atlow
the tension reservoir M, and exhaust mech-
anism B to quickly withdraw such excess of
air.  As the prescribed normal tension is
thus restored to the wind chest W, the in-
erease of tension in the bellows A, causes its
movable member A%, to collapse more or less
and partially close the ports p, according to
differences in teusion existing m the tension
reservoir M, or exhaust mechanisin B, as
comparea with that in the wind chest W,
Thus the tension in the main storage reser-
voir M, or exhaust mechanism B3, being
grneater than in the wind chest, the movable
metnber A% of the variable tension bellows
A, will move towards the stationary mem-
ber A/, sulliciently to cause the valve blades
V, V, to close the ports p, until uir admitted
to the wind chest as before stated again re-
duces the degree of tension therein and al-
lows the movable member A2 of the bellows
A to move away from the stationary mem-
ber A7, under the action of the spring 8, and
these pulsations will be repeated continually
and automatically during the operation of
the Il

apparatus,—the number and extent of
the fluctuations being dependent upon the

requirements of the music executed. ’

Provision is thus made for ordinary ac-
centuation by means of the pneumatic A,

and also for extraordinary or very powerful
accentuation when desired by means which
admit of the wind chest W being thrown
temporarily into direct communication with
the main storage reservoir M. This T accornn-

3] 898,88¢

plish hy connecting the wind chost W
the middle chamber [, of the valve chest L
having end chambers ¥, and 2, connected

spectively by means of the duet m, with the
main storage reservoir M, and by means of
a duct «”, with the variable tension bellows
A, The partitions * and I, which divide the
chiest I, into the three compartments 7, 7, 22,
are each formed with ports and valve seats
opening into the central compartment 7.
These ports are closed u‘ltornute} v by valves
m” and m?, upon arod N, the opposite ends of
which abut against (Iia‘%)lll‘:f1<)'n\s b, 8 The
space back of the diaphragim %) comumuni-
cates with the atimesphere through a hole 77,
in the end of the chest I, and the space back
of the other diaphragm £, communicates
through a duet 7, with » middle chamber » in
& sceondary valve chest B which is formed
with an air chamber +/, connecting with the
atmosphere and with a tension chamber 2,
communicating through the duct +, with the
tension chomber , in the valve chest 1., In
the Tower part of the chamber y2, is a dia-
phragm , upon which rests the lower end of
a valve stemn s, sald stem carrying two valves
s, and §*, arranged respectively fo engage al-
ternately with seats in the partition which

separates the middle chamber » from the -

other. The space under the diaphragm »
communicates through the duct ¢ with a
valve seat ¢/, upon which the valve » is held
normally by tﬁw spring w, interposed be-
tween a stationary part and the finger button
on the other end of the valve stem +°. In
Itig. 1, the parts are shown as in their nor-
mal position in relation to cach other, in
which condition the wind chest W is in eom-
munication with the variable tension bei-
lows A. Co
When accentuation is desired by “direct

‘conmunication with the main tension reser-

voir M, the variable tension bellows A, is cut

ofl and the wind chest W, thrown into direct

comnmunication with said main storage -bel-
lows M. This is done by depressing the but-
ton ", which admits air under the dia-
phragm 4, thereby raising the spindle s, and
admitting air to the diaphragm 7 in the
chest 1u, resulting in the opening of the valve
m/, and the closing of the valve m?, which lat-
ter shuts off communication between the
chest T; ahd the interior of the bellows, at the
same time putting the wind chest W in com-
munication with the tension reservoir M
through the medium of the chamber ¥, and
conduit ml  As a result of this cutting off of

the air from the wind chest and the conse-

quent increase of tension within the bellows,
tﬁxe movable menber A2, will cause the blades
V to close the ports p, in the port block B,
without however disturbing the adjustment
of the latter. When communiealion is reds-
Lublished bebween the variable tension cham-

Pher A and the wind chest W, by the release
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and cfosing of the valve v, and the conse- )

quent return of the parts to the relative posi-
tions shown in Fig. 1, the high tension in thel
wind chest W, temporarily remaining there-
in as a result of its recent direct communica-

" tion with the high tension reservoir M, causes
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the movable member A2 of the bellows to
suddenly collapse still further,—the inner
gide of said movable member A? coming in
violent contact with the buffer **, on the
port block B?, under ordinary conditions as
heretofore existing thereby forcing the rod d,
back and disturbing the relative adjustment
of the parts to which they have been set to
afford a prescribed normal tension when the
air from the wind chest W'is passing through
the bellows A, as hereinbefore mentioned.,

The distinguishing feature of my present

invention consists in obviating this “kick’ .
or disturbance of parts created by the sudden.
increase of -tension within, the bellows A .-

when communication is reéstablished with

the wind chest, by means of a relief valve a”,

mounted upon the movable member A®, and
actuated automatically by an interhal valve
opener b, when the movable member A% is
sufficiently collapsed. The opener b, also
acts to open the relief valve when the throttle
mechanism is set to a lower tension, as when
the movable port block is moved outward to-
ward the movable member A%. The degree
of projection of the valve opener b*, is such
that the valve will in either case be opened
just prior to the contact of the movable mem-
ber A?, withthe buffer 0%, so as to admit air
to the interior of the bellows A, before actual

- contact and thereby prevent the jar and con-

- cussion that would otherwise result.

40

The
valve opener b%, is shown as projecting from
the buffer 2, although this is not essential

. provided said buffer 4%, is properly placed

and timed with relation to the reliel valve
o®. An external spring ¢®, may be used in
connection with the relief valve a®, to hold
it in its normal position if desired although
this is not absolutely essential since.the ten-
sion within the bellows will ordinarily hold it
closed under niormal conditions of use. The
ailr thus admitted through the rélief valve to
counterbalance the éxternal weight of the at-
mosphere.on the movable: member A®, en-

- ables the spring S to react against the mov-
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able member pushing it away from the valve
opener b®, and allowing the latter to close, so
that the prescribed normal tension will be re-
storad, since the adjusting rod d, has’re-
mained undisturbed by the collapse of the
movable member A*. Thus the relief valve
is an important factor in the practical opera-
tion of'a variable tension bellows of the char-
acter designated, since it obviates all jar or

~ disturbance of the parts and renders the re-
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setting of a preseribed normal tension unnee-
essary; or if a change of setting to afford a
lower tension is desired, it enables such

896,686
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change to be made without waiting for the
air from the wind chest to effect the neces-
sary inflation of the bellows since the admis-
sion of the necessary external airimmediately
relieves the tension and allows the movable
member to adapt itself to the change. In
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this connection it is to be noted that the re- ‘

lief valve is always available and ready no
matter what the adjustment of the port
block may be since the movable member A?,
and blades V adapt themselves automatically

in position with relation to the port block B.-

By mounting the adjustable port block

B?; upon the pneumatic B”, as herein shown’

and described, in lieu of on the hollow trun-

nion as in my concurrent application herein-
before recited, I reduce frictional contact
and obviate all danger of corrosion of parts,
ince. the use of metal for this purpose is
thereby g oided.’ N ' :

Tt is t. bemoted that there is practically
little or no loss of energy involved in the use
offmy relief valve, since only cnough air is
admitted thereby to the bellows to restore

the normal tension to which thé parts-are set..
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What I elaim as my invention and desire -

to secure by Letters Patent is,

1. In a variable tension bellows of the
character designated, the combination with
the throttle mechanism, of a relief valve ac-
‘tuated thereby, for the purpose described.

2. In a variable tension bellows of the
character designated, the combination with

the port block and port-controlier, of a'relief

valve and means upon the port block for op=

erating said relief valve, for the purpose de--

seribed: .
3. In a variable tension bellows of the

100

character designated, the combination of an -

adjustable port block, a port controller, a re-

lief valve on the movable member of the bel-

lows, and means upon said adjustable port
block for opening said relief valve, for the

purpose described.
4. In variable tension bellows of the char-
acter designated, the combination witly ad-

justable internal throttling mechanism of a

“relief valve on the bellows and means con-

trolled by said throttling mechanism where--

by said relief valve is rendered operative
thereby in the various positions to wlhich the
throttling mechanism may be adjusted, for
the purpose described. '

5. In variable tension bellows of the char-

acter designated, the combination of internal ;

throttling mechanism interposed between
high tension and low tension, means for ad-
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justing said throttling mechanism, a.relief

valve, and means upon said throttling mech-
anism for operating said relief valve, for the
purpose described. ‘ .
6. In a variable tension bellows of the
character designated, the combination of in-
ternal throttling mechanism interposed be-

tween the high tension and the low tension,
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means for adjusting said throttiing mechan-
isi, a velief valve and means upon said
throttling mechanism for operating said re-
lief valve during the change from a high tc a
lower tension, for the purpose set forth.

7. In a variable tension bellows of the

" character designated, the combination of in-
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ternal throttling mechanism interposed be-
tween the high tension and the low tension,
means for adjusting said throttling mechan-
ism for operating said relief valve during the
collapse of the movable member of the bel-
lows for the purpose deseribed.

8. Tn a variable tension expression bellows
of the character designated, the combination
of a port block mounted adjustably upon one
meniber of the bellows, means for connecting
said adjustable port block with a tension
reservoir or exhiaust mechanism, a valve
blade connected with the other member of
the bellows, means for adjusting said port
Block with relation to said valve blade, a re-
liet valve on one member of the bellows,—
means for actuating the same through the
mediwn of the throttling mechanism, and
means Tor connecting the mterior of the bel-
lows with a working tension wind chest, for
the purpose deseribed.

0. Tu 2 variable tension expression bellows
of the character designated, the combination
of a port block mounted adjustably upon one
meniber of the bellows, means for conneeting
suid adjustable port bloek with o tension res-
ervoir or exhaust mechanisin, a valve blade
connected with the other member of the bel-
fows, means for adjusting said port block
with relation to the said vadve blade, s veliet
valve in one member of the bellows, means
for opening said veliel valve during the col-
lapse of the bellows, o spring arranged to
tend constantly te separate the memnbers of
the bellows, and means for conneeting the in-
terior of the bellows with the working tension
of a wind chiest for Lhe purpose described.

160 In a variable temsion expression bel-
lows of the character designated, the combi-
nation of a port block mownted adjustably
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upon the stationary member of the bellows,
means for connecting said port block with a
tension reservoir or exhaust mechanism, &
valve blade pivotally connected with the
movable member of the bellows and pivot-
ally connected to the said adjustable port
block, means for adjusting said port block
with relation to said valve blade, a relief
valve mounted upon said movable member,
means for opening the said relief valve dur-
ing the collapse of the movable nmember, and
means for connecting the interior of the bel-
lows with a working tension wind chest, for
the purpose described.

11. In a variable tension expression bel-
lows of the character designated, the combi-
nation of a port block mounted adjustably
upon the stationary member of the bellows,
means for connecting said port block with a
tension reservoir or exhaust mechanism, a
valve blade pivotally connected to the said
adjustable port block and with the movable
member of the bellows, menns for adjusting
said port block with relation to said valve
blade, a relief valve mounted upon said mov-
able member, weans upon the said port
block for opening the said relief valve, and
means for connecting the interior of the bel-
Tows with s working tension wind chest, for
the purpose deseribed.

12. In a vaviable tension expression bel-
lows of the charaster designated, the combi-
nation of a port block mounted adjustally

pneumatic

upon the movable member of a
aid pneumatic tormunicat-

in said bellows,

ing with a tension reservoir or exhaust yuech-

anism, a valve blade contected with one
member of the bellows; means for adjusting
said port bloek with relation to said valve
blade and means for connecting the interior
of the bellows with a working wind tension
chest, for the purpose described.

GILORGE P. BRAND.
Witnesses:
D, W. GARDNER,
Gro. War, Mrarrs.
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