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UNITED STATES PATENT OFFICE
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Specification of Letters Patent’.

A-p_plieatibn. filed J anua_ry 18, 1308.

Patented J une e 1910

Serial No. 296,311,

To all whom. it may concern.:

Be it known that I, Groree P. BRANDj
eitizen of the United Stmtes resicding in the
borough of Bronx, city, county, and State
of New York, have invented certain new
and useful Improvements in Accentuating

Mechanism for Pneumatic Players, of Wthh-

the following is a specification.
My invention relates to pneumatic musical
apparatus in which a variable tension pneu-

- matic 1s employed having a throttle which
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tions No. 202 »43 filed April 11th, 1
and No. 281, 835 filed October Tth, 1QOa both

| abl

controls communication between the exhaust

mechanism and the wind chest with which
the sound actuating pneumatics are connect-

ed, as set forth in my concurrent applica-
1904,

of which cases are designed to afford means
whereby a so called normal tension or pres-
sure in the wind chest may be set or regu-
lated or varied temporarily, and where uby
the degree of tension thus prescribed for

‘the wind chest may be maintained auto-

matically with a minimum degree of fluctu-
ation from normal. -
The essential and distinguishing feature
of my present invention consists in combin-
ing with a variable tension bellows prefer-
but not necessarily, of the character
deswnated an accentuating pneumatic and
connectmns whereby res
ing of the throttle 1n the variable tension
bellows may be temporarily, but immedi-
ately and forcefully increased, so as to sud-

denly increase the tension m the wind chest ‘a

by reason of the withdrawal therefrom of

a greater proportion of air through the

| throttle by means of the exhaust mechanism

40

for the 'purpose of accentuating certain
notes in the music, as hereinafter move fully

_ dB‘SCI'lbed and e\:plamed

40

- T have herein shown and described my ac-

centuating pneumatic as arranged to oper-

ate In comunctwn with the variable tension

bellows set forth in my concurrent applica-
tion No. 281,835 filed October 7Tth, 1905,
which 15 a preferred combination of parts
on account of the extent of motion avail-
able for the manipulation of the throttle,

althoucrh I do not restriet myself to the use
-of this particular construction of variable

tension bellows, provided the movable sec-

 tion of the_bellowg 1s connected with and ac-
~tuates an internal throttle which controls

090

communication between the wind chest and

- the exhaust mechanism.

resistance to the clos- _

My invention also includes the combina-
tion and arrangement with the wind chest,
variable normal tension bellows, accentuat-
mg pneumatic, and exhaust mechamsm ot

certain pneumatic valves for actuating and

controlling the parts in various ways to
change the tension in the wind chest, as
hereinafter descrlbed and claimed spemﬁc-

ally.

- One of the 1mp0rt:«mt and dlstmgulshmg'
advantages attained by my present inven-

tion 1s that I am enabled to control and vary
the normal tension independent of the main
tension reservoir, and at the same time effect
accentuation which is dir ectly proportion-

ate and rela,ted to the eustmer normal ten-

sion.
In the accompanying dmwmﬂ's, Figure 1,

shows dlagmmma,tlcally the arrano'ement-
parts when the variable normal tension
bellows is connected with a main storage

of

bellows interposed between it and the ex-
haust mechanism; Ifig. 2, shows diagram-

matically the arranﬁeme:nt of parts where-
by the normal tension bellows may be cut

off temporarily from communication with
the wind chest, and the latter thrown into
direct connection with the main storage or
exhaust bellows; Fig. 3, shows diagram-
matically a modification in which the ex-
haust 1s connected directly Wlth the vari-
able tension chamber; Fig. 4, is a sectional
elevation upon an enlarﬂed scale tallen
upon plane of line 4—4 I‘1g 1; Fig. 5

?

a sectional elevation upon an enlar oged SC:{LIB*

I‘lﬂ' 35 Kig.

taken upon plane of hine 5—5

6, 1s a sectional elevation showmg the nor-

mal position of the variable tension bel-

, lows and the accentuating pneumatic; Fig.

aetmn of the accentuating pneumatic; Fig.
8, 1S a sectlonal detail of the clutch at 1est

| I‘lo* 9, 18 a Sl]illll‘l];' view of the clutch 111

actmn Fig. 10, 1s a
as shown in ¥ 19 8.

In the drawm0’s W represents a wind
chest of any desired construction with
which the sound actuating pneumatics are

‘rear view of the parts

connected,—said wind chest W being also
- 1n commummtwn either directly

- or 1ndi-

rectly, with the variable tension bellows A,
the latter in turn communicating either di-
rectly or indirectly with the exhaust mech-
anism K. Thus, i the simpler arrange-
‘ment shown in Flcr 3, the variable tension
| bellows A, 1s connected directly with the
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exhaust mechanism K, while in Figs. 1 and | of the ports p, pr oportmmtelv which will

2, it 1s connected with a main storage bel-
lows M interposed between it and the ex-
haust, K, the only difference being that in
the ¢ rrano*ement llustrated in Tlo 2, pro-
vision is made for throwing the wind chest
W 1nto direct communication with the main
storage of the exhaust when an unusually
quick, full, and powerful accentuation is re-
quired.

In order to set forth an operative device
and afford a clear understanding of the in-
vention, 1t will be necessary to describe
somewhat in detail the construction of the
variable tension chamber A, although 1t
forms the subject matter of a separate ap-
plication for patent as hereinbefore stated.
1t consists essentially of a stationary mem-
ber A’, and a movable member A? the parts
belng nnited in the usual way by flexible
material . A long sensitive spring S, 1s
Interposed between the two members A’ A",
and tends constantly to separate them, even
against internal tension. The interior of
the variable tension bellows A is in all cases
put 1n communication either directly,
through intervening conduits with the wind
chest W (shown symbolically in the draw-

Ings) by means of a suitable air conduit or
duct «’.
Pivotally attached to the stationary

member A’ of the bellows A, is an adjust-
able port block B, communicating through
a hollow trunnion 0, (see Fig. 5) upon
which 1t 18 fulerumed 'with an exhaust duct
0", which connects either directly with the
exhaust mechanism I, as shown i Kig. 3,
or indirectly therewith through the medinm
of the main storage or tension reservoir M,
as shown 1n IFigs. 1 and 2. The hollow
trunnion &, 1s supported in the stationary
bearing blocks a*, ¢®, through the latter of
which the exhaust duct extends. The sides
of the port block B, are formed with the
ports p, »’, and 1ts position in the bellows 1s
reouhted and controlled manually or other-
wise by means of a rod &, pivotally connect-
ed to the port block, and eztendmo through
a packed guide 0% in the stfltlonary mein-
ber of the bellows. Pivotally secured to
opposite sides of the adjustable port block
B, are valve blades V, V, (see Iig. 4) which
are also pivotally connected to the movable
member A2, of the bellows by means of the
Iinks d” d’. The sides of the valve blades
V, V, opposed to the port block B are faced
with leather or other packing to insure a
close frictional contact therewith.

The adjustable port block B, being set
(as in Hig. 6) to represent a prescribed de-
oree of tension in the wind chest W, any
alr admitted to the latter through the note
sounding pneumatics will inflate the bellows
A, more or less and thereby cause the valve
blades V, V, to increase the available are:

L

allow the tension reservoir M and ex-
haust mechanmism I, to quickly withdraw
such excess of air. ~ As the prescribed normal
tension 1s thus restored in the wind chest
W the increase of tension in the bellows A.

causes its movable member A2, to collapse
and close the ports p, more or 1ef-‘:s,, accord-
ing to the difference in tension existing in
the tension reservoir M or exhaust mechan-
1sm I, as compared with that in the wind
chest. Thus the tension 1 the main storage
reservolr M or exhaust mechanism I, bemﬂ
oreater than in the wind chest the movable
member A’ , of the variable normal tension
bellows A will move toward the stationary
member A’, sufficiently to cause the valve
blades V, V to close the ports p, entirely
until air admltted to the Wllld chest W as
before stated again reduces the degree of
tension there ',11, and allows the movable
member AZ?, of the bellows A to move away
from the stationary member A’, under the
action of the spring S, and these pulsations
will be repeated continuously and auto-
matically during the operations of the ap-

paratus,—the nuinber and extent of the fluc-
{uations being dependent upon the character
and requir ements of the music executed.
This much for the functions and operations
of the variable tension bellows under ordi-
nary conditions when set to a prescribed
normal tension by means of the adjustable
port block through the medium of the rod 4.

When it is desirable to temporarily and
quickly increase the tension in the bellows
A, without resorting to or disturbing the ad-
]ustment of the port block B which it is
expedient to maintain for the time being at
a prescribed normal or general expression
tension, I 1ncrease the tension in the interior
of the bellows A, and hence 1n the wind
chest W by increasing the opposition to the
collapse of the movable member A? inward
by means of auxiliary pressure Lpphed eX-
ternally to said movable member A2, there-
by preventing the valve blades V, V, from
reducing the area of the ports 1 the block
B -——the object being to accentuate particular
notes in the music under execution. It 1s
true that the result might be attained in a
certain degree by the 1111111pulat1011 of the
adjustable pon; block B, by means of the rod
d, but this would disturh the prescribed or
desired normal or expression tension, to
which the port block would have to be re-
adjusted. Hence I employ an auxiliary de-
vice which will temporarily, but quickly,
increase the tension W’iﬂl()lh dl%tmbmﬂ the
conditions by which the normal tension is
maintained for the time being, and this
auxiliary device and connections I designate
as an accentuator (, which consists esszen-

tlally of a pneumatic P the movable member
p’, of which 1s coupled to the movable mem-
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ber A? of the normal tensmn bellows A, in

such manner that when the pneumatlc P

is deflated, atmospheric pressure will be |
| the valve A, to its seat closing off the sup-

utilized 1n forcmfr the movable member AZ?,

of the normal tensmn bellows outward to-

cause the valve blades V, to increase the area
of the valve ports as before Stated
The stationary member p’’, of the ac-

- centuating pneumatic may be attached di-

- 10

rectly to the stationary member A’, of the
normal tension bellows A or to any ¢ de1 acent

~ stationary support, as may be found neces-

15

20

25

alr chamber 7,

sary or most convenient, provided it is in

suliciently close preumlty to the normal
tension bellows A to admit of the movable
member »”’ being coupled to the movable
member (A?)
mafter set forth. The interior of the ac-
centuating pneumatic P is normally in com-
munication with the atmosphere through the
medium of an air duct p%, which enters the
in the valve chest I, said air
chamber 7, being formed with a valve seat
', through which extend ports f2,
mumcatmg with the atmosphere In the
air chamber £, 1s also another valve seat 72,
formed with ports 7%, communicating with a

- tension chamber 75, connected by a duct f°,
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“seat f?

Wlth the main store,tre tension reservoilr M |

as in Figs. 1 and 2, or directly with the vari-
able normal tension bellows A by a duct 7o
as shown 1 Fig. 3, which variable tension

bellows 1 this armngement of parts per-

forms the function of a main storage tension
as well as that of a normal tension chamber
owing to the fact that it controls and throt-
tles communication between the wind chest
W and the exhaust mechanism I& directly,
instead of indirectly through the main stor-
age tension chflmber M.

“The disk valve g’
mally on the seat f3 thus closing communi-
cation with the main tension storage. The
lower end of the valve rod g, rests upon a
diaphragm 77, in the lower part ot the ten-
sion chamber %, the space beneath said
diaphragm f7, being connected by a duct 2,
with an air Valve A’, held normally a,gamst
1ts seat by a spring 73;* interposed between
a stationary part and the head or push but-
ton A%. When it 1s desired to partly deflate
the pneumatic P to accentuate certain notes
of the music, the button 2%, 1s depressed
against the reelstance of the spring /2,
thereby admitting air underneath the dia-
phragm f7, Wthh owing to the tension 1n
the chamber 7o, acts on the rod g, to raise
the valve ¢’, from the seat f*, and press 1t
ag;:un%t the seat f’, thereby closing the air
ports 72, while opening the ports f‘* in the
As a result the air 1s withdrawn

- from the pneumatic P through the duct p?,

65

chamber f, ports f*, eha.mbe:t 7%, duct 7, or
f°¢ main storage tension reservolr M (or

threugh the variable tension chamber A act-

thereof subetantmlly as here--

nected to the movable member A?,

com- | able within a hole ¢’

on the rod ¢, rests nor-

ing as a tension reservoir) and exhaust
mechanism K. When the ﬁnger button 1s

released, the spring A% immediately returns

ply of air from beneath the diaphragm /7,

~which 18 formed with a bleed hole through

which the air escapes into the tension cham-
ber f° the exhaust being sufhcient to com-
pensate for any leak threuﬂrh the bleed hole
when the diaphragm is inflated. The col-
le se of the dmphragm 77, lowers the valve

g, to the seat f°, shutting off communication

between the tension chamber f°, and the air
chamber f, and admitting air to the latter,
and thence to the interior of the pneumatlc
P, which is again inflated.

The mward thrust of the movable membel
»’, of the actuating pneumatic P, 1s 1m-
parted to the movable member AZ2, of the
variable normal tension bellows through the
medium of a coupling rod 4, 1)1ﬁfetelly con-
of the
bellows A, and extendinw through and slid-
, 1n the clutch I which 1n
turn 1s pwotally connected to the movable
member p’, of the accentuating pneumatic P.

The diameter of the aperture "z?", 1s very little

larger than the diameter of the rod ¢, and
the curvature of the rod ¢, is such that when
the pneumatic P 1s inflated and at rest as
shown in Figs. 1, 2, 8 and 6, the rod is free
to move back and forth thrm,wh the clutch
I to adapt itself to the ch‘mﬂ'es In position
of the movable member A2, of the bellows A,
under the variations in tension caused by the

music sounding pneumatics connected with-
Immediately however

the wind chest W.
upon the beginning of the partial deflation
of the accentuating pneumatic P as herein-
before described, the clutch I by reason of
its pivotal connection with the movable
member »’, of the pneumatic, pinches or
clamps the portion of the rod ¢, in engage-
ment with the hole 4", ag shown in Ihig. 9.
This pinehing action 1s insured by means of
a spring ¢*, which tends constantly to rock
the clutch T backward on its pivot and 1nto
rigid engagement with the rod ¢, this tend-

ency being counteracted when "the pne-

matic A is inflated and the parts are at rest,
by a stop 4, which engages the upper end of

‘the clutch T and sustains it in such position

that the sides of the hole 2", have Iittle or no
bearing upon the rod ¢, which 1s thus free to
move baek and forth without actual engage-
ment with the pneumatic P. The stop 7
which uncouples the rod 4, from the clutch
I is adjustable so as to 1eﬂ‘u]ate 1ts action
with relation to the ]_JO%lthll of the stop 7,

which Iimits the outward thrust of the mev—

able member »", of the pneumatic P, said

stop %, being also adjustable so that the

‘pneumatic P may be set to a prescribed de-

oree of i1nflation. Thus the stop %, being
eet to determine the limit of outward play

a
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or movement of the movable member p, of
the pneumatic P, the stop 7, 1s then set to
trip or release the eatch T at the end of such
movement. In other words the stops 7 and
e, act smmultaneously and 1n conjunction
with each other, the stop £, relieving the
stop 7 and clutch I of all strain while the
parts are at rest. 1t 1s obvious that either
or both of these stops § and % may be ad-
justably mounted upon any suitable station-
ary support adjacent to the pneumatic P and
I do not limit myself to the arrangement of
parts shown, in Whlch the stop % consists of
a nut on a screw %7, which is pwotallv COM-
nected to a lug piece A2, attached to the sta-

tionary member », of tl ‘meumatm P saad
nut bearing against a h o or extension /?, on
the movable section 7, of said pneumth P,
while the stop 4, is car ried upon a rod 77, the
inner end of which is threaded, and pmses

18

through an eye or bearing 72, on the station-

ary member of the pneumatic where it en-
gages with a nut 7%, by which the position of
the stop 7, may be regulated with relation to
the said stationary “member 7, and hence
with relation to the stop %, as above set
forth. It will thus be seen that whenever
the pneumatic P is partially deflated the
pressure of the atmosphere exerted against
1its movable member p, will be Suddenly
transmitted to the movable member A2, of
the bellows A, in such manner as to cause
the valve blades V, V, to immediately in-
crease the available 1;)01t area, with tbe re-
sult that there 1s an mstfmtfm(,ous Inerease
of tension in the wind chest W for the pur-
pose set forth, which however drops back to
the plef:crlbed normal tension as soon as the

actuating pneumatic P is again inflated.

My fmuhqr;r ﬂccentuatmﬂ device is adapt-
ed for practical applic tlon and use 1n va-
rious ways. That shown in Tig. 3, 1s an

1llustration of one of the sunplest 1n which

the tension chamber /% is connected directly
with the var:

able normal tension bellows A
through the medium of the conduit f°
which is the equivalent of the conduit 72,
shown 1n Fig. 1, the adjustable port block B
in said bellows A, bemg in turn directly
connected with the exhaust mechanism I8
through the medium of the duct 6, which is
the eql. alent of the duet 47, in I‘10 1, the
results 1 all respects in both arrangements
being essentially the same in that the accen-
matmg pneummlc P acts to create a tem-
porary but decided merease of tension with-
in the wind chest W. The arrangement
shown in Fig. 2, is not materially different
from the others, the main distinction being
that provision 1s made for ordinary accen-
tuation by means of the pneumatic A, but
also for extraordinary or very power ful ac-
centuation when desired by means which ad-
mit of the wind chest W being thrown tem-

porarily into direct communication with the i cation No. 281 ;833

,

960,262

main tension storage reservoir M. This T
accomphsh by conneutmo the Wmd chest
duct o, with the middle chamber [, ot a valve
chest T, havin o end chambers /7, and I, CON-
nected 1"espect1vehf by means of the duct m,
with the main storage 161151011 reservolr M
and by means of the duct @’ , with the v
riable normal tension bellows A. The par-
titions /7, and 7*, which divide the chest I,
into tluee conlpal‘tlnent:, L, Uy 7, are each
tormed with ports and valve seafs opening
into the central compartment 7. These ports
are closed alternately by valves #/, 2 on
a rod N the opposite ends of which abut
against diaphragms 77, 1%, The space back
of the dmphrwm /%, communic ates with the
atmoesphere through a hole 77, in the end of
the chest L, and the space back of the other
diaphragm 7°, communicates through a duct
/5, with a middie chamber 7, 1n a qecondary
valve chest R, which is formed with an air
chamber 7/, connecting with ihe atmosphere
and with a tension chamber 7. *, communicat-
ing through the duect #%, with the tension
chamber Z" in the valve chest .. In the
lower part of the chamber 72, is a diaphragm
7%, upon which rests the lower end of a Vﬁlve
stem s, said stem carrying two valves 7, and
s7, qlmnﬂed 1*ef-pectwe]y to engage alter-
nately with seats in the partitions “which Sep-
arate the middle chamber #, from the others.
The space under the chqphramn 7%, com-
municates through the duct ¢, with the valve
seat ¢’, upon which the valve v, 1s held nor-
mally by the spring w, mterpﬂsed between
a stationary part and the finger button »”
on the uper end of the valve stem v In
If1g. 2, the parts are shown in their normal
positions with relation to ecach other in
which cendition the wind chest W is in com-
munication with the variable tension bellows
A, and the ordinary requirements of ac-
centuation are met by the use of the pneu-
matic P to increase the tension within the
sald Dellows A, When unusually sudden
and powertul accentuation is desived, the
valve 27, 1s depressed against the re@,lstance
of the sprmo b2, by means of the finger but-
ton 4%, thus ‘ldﬂllttlnﬂ“ air through the duct.
%, to the underside of the d1f1ph]_f1ﬂm 17,
which therenpon raises the valve stem until
the valve 7%, rests against the seat /. Con-
sequently the inferior of the pneumatic P
1s put in communication with the wind chest
ﬂT through the medium of the conduit «’,
tension chamber A, duct °¢, and chamber f"
thereby tending to deflate ihe pneumatic P
and cause the clutch I to act on the rod ¢
to force the movable member A2, of the ten-
sion bellows A back, to increase ‘the tension
within said bellows A.
The bellows A for convenience of descrip-
tion may be called a variable tension ex-
pression bellows, as in my concurrent appli-

iled Oct. 7, 1905, and
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- Iso demgnwte it in the : rL(:C(‘Jmpanymg claims.
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Certain features herein shown and claimed
are shown but not claimed in my co-pend-
ing application Serial No. 381,418,

What I claim as my invention and desu"e'

to secure by Letters Patent 15, -

1. In pneumatic appamu.s of the charac-
ter designated, the combination with the
wind chest and exhaust mechanism and
ducts leading thereto from a variable ten-
s101 bchows of sard wvariable tension
bellows, lmwnn" an 1nternal throttle ‘1n-
terposed b{.,tween a duct leading to the ex-
haust mechanism and a duét leadmﬂ" to the
wind chest, said throttle being controlled by
the movable member of md bellows, an
auxiliary accentuating pneumatic, means for
inflating and deﬂ‘ltmcr the latter, and means

for coupling its movable member to the
moviable member of the said variable ten-
sion bellows when said accentuating pneu-

matic 1s deflated, for the purpose described. _
2. In pneum‘ltlc apparatus of the charac-

ter designated, the combination with the
wind chest and exhaust mechanism and
ducts leading thereto from a variable ten-

101) bellows, of
]cawc- having an internal throttle interposed
hetween a duct le ading to the exhaust mech-
anism and a duet ]mdmn to the wind chest,
suld throttle being controlled by the mov-
able member of said bellows, an auxiliary
accentuating pneumatic, means for inflating
and deﬂdtmo the latter, a coupling rod piv-
otally connected to the movable member of
the said variable tension bellows and slid-
able 1n a clutch on the movable member of
the accentuating pneumatie, and said clutch
arranged to automatically pinch and hold
the coupling rod rigidly during the deflation
of the accentuating pneum‘ltlc, for the pur-
pose described. -

3. In pneumatic apparatus of the charac-

ter designated, the combination with the
wind chf.,st fmd exhaust mechanism and
ducts leading thereto from a variable ten-
sion bellows, of said variable tension bel-
lows, having an internal throttle interposed

| betweﬂn a duct leading to the exhaust mech-

anism and a duct leadmc‘r to the wind chest,
said throttle being controlled by the mov-
able member of said bellows, an auxiliary
accentuating pneumatic, means for inflating
and deﬂatmfr the latter, a coupling rod piv-
otally connected to the movable member of
sa1d mrmble tension bellows and slidable 1n
a clutch on the accentuating pneumatic said
clutch pivotally connected to the movable
member of the accentuating pneumatie and
formed with an aperture for the reception
of the coupling rod, said aperture being of
approximately “the same width as the diam-

“eter of the coupling rod, a spring which

tends constantly to cause the clutch to pinch
the coupling rod, and a stop arranged to

1 a clutch on the accent

sald variable tension bel-

dlsconnect the clutch from the rod when the
accentuating pneumatic is inflated, for the

purpose described.

4. In pneumatic apparatus of the charac-

ter designated, the combination with the

wind chest and exhaust mechanism and
ducts leading thereto from a variable ten-
s1on bellows of said variable tension bel-
lows, hmuno an 1nternal throttle interposed
between a duct leading to the exhaust mech-
anism and a duct Iea,dmcr to the wind chest,
sald throttle being controlled by the mov-
able member of said bellows, an auxihary
accentuating pneumatic, means for inflating
and deﬂatmcv the latter, a coupling rod piv-
otally connected to the movable 11’1(31111361‘ of
sald variable tension bel

1ating pneumatie,

said clutch pivotally connected to the mov-
able member of the accentuating pneumatic
and formed with an aperture e for the recep-

tion of the coupling rod, said aperture being
of approximately the same width as the di-
ameter of the coupling rod, a spring which
tends constantly to cause the cluteh to pinch
the coupling rod, and a stop arranged to

disconnect the clutch from the rod when

the accentuating pneumatic 1s Inflated, and
means for 1d]uc;tmn said stop with relation
to the stationary member of the accentuat-
ing pneumatic for the purpose described.

5. In pneumatic apparatus of the charac-

ter designated, the combination with the
wind checst and exrhaust mechanism and ducts
leading thereto from a variable tension bel-
lows, of said variable tension bellows, having
an internal throttle interposed between a
duct communicating with the exhaust mech-
anism and a duect connnunlmtuw with the

wind chest, said throttle being contl"olled by

the movable member of said bellows a coup-
ling rod pivotally connected to the movable
member of said variable tension bellows and
slidable in a clutch on an accentuating
pneamatic, said accentuating pneumatlc,
said clutch pivotally connected to the mov-
able member of the accentuating pneumatic

‘and formed with an aperture for the re-

ception of the coupling rod, said aperture
being of approximately the same width as
the diameter of the coupling rod, a spring

which tends constantly to cause the clateh to

pinch the coupling rod, a stop arranged to

l1mit the outward movement of the mowble'

member of the accentuating pneumatic when
inflated, and a stop rLI';L"a:nc-ed to disconnect
the clutch from the couphno rod when the
movable member of the accentuating pneu-
matic encounters the said first mentioned

stop, for the purpose described.

6. In pneumatic apparatus of the charac-
ter designated, the combination with the
wind chest and e\haust mechanism and ducts
leading thereto from a variable tension bel-
lows, of said variable tension bellows, having

-

ows and slidable
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an internal throttle interposed between a
duct communicating with the exhaust mech-
anism and a duct connnumcatmﬂ* with the
wind chest, said throttle being controlled by
the movable member of said bellows, a coup-
ling rod pivotally connected to the movable
member of said variable tension bellows and
slidable 1n a clutch on an accentuating pneu-
matic, said accentuating pneumatic, said
clutch pivotally connected to the movable

member of the accentuating pneumatic and

formed with an aperture for the reception of
the coupling rod, said aperture being of ap-
proximately the same width as the diameter
of the coupling rod. a spring which tends
constantly to cause the clutch to pinch the
coupling rod, an adjustable stop arranged to
limit the outward movement of the movable
member of the accentuating pneumatic when
mmflated and an adjustable stop arranged: to
disconnect the clutch from the couphnq rod
when the movable member of the accentuat-

ing pnenmatic encounters the said first men-

tioned adjustable stop, for the purpose de-
scribed.

7. In pneumatic apparatus of the charac-
ter designated the combination with the wind
chest. and exhaust mechanism, and with a
variable tension bellows communicating with
the wind chest and havine an ad) ustable
port block communiecating with the exhaust
mechanism and pivotally mounted upon the
stationary member of the bellows, and a piv-
oted valve plate linked to the movable mem-
ber of the bellows, of an auxiliary accentuat-
ing pneumatic, means for inflatine and de-
flating the latter, and means for coupling its
movable member to the movable member of
the said variable tension bellows when said
accentuating pneumatic 1s deflated, for the
purpose deseribed.

8. In pneumatic apparatus of the charac-
ter designated the combination with the
wind chest? ancd exhaust mechanism, and
with a variable tension bellows communicat-
ing with the wind chest and having an ad-
justable port block communicating with the
exhaust mechanism and pivotally mounted
upon the stationary member of the bellows,
and a pivoted valve plate linked to the mova-
ble member of the bellows, of an auxiliary
accentuating pneumatic means for inflating
and deflating the latter, a coupling rod piv-
otally connected to the movable member of
the said variable tension bellows and slidable
mm a clutch on the movable member of the
accentuating pneumatic, and said clutch ar-
ranged to automatically pinch and hold the
coupling rod rigidly during the deflation of
the accentuating pneumatic, for the purpose
described.

9. In pneumatic apparatus of the charac-
ter designated, the combination with the
wind chest, and exhaust mechanism, and
with a variable tension bellows communi-
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cating vith the wind chest and having an
‘ld]ustﬂble port block communicating with
the exhaust mechanism and pivotally mount-
ed upon the stationary member of the bel-
lows, and a pivoted valve plate linked to the
movable member of the bellows of an aux-
iliary accentuating pneumatic, means for in-
flating and deﬁfttmﬂ the latter, a coupling
rocl pwot‘l]l} connected to the movable mem-
ber of said variable tension bellows and shd-
able in a clutch on the accentuating pneu-
matic, said clutch pivotally connected to
the movable member of the accentuating
pneumatic and formed with an aperture for
the reception of the coupling rod, said aper-
ture being of approximately the same width
as the diameter of the coupling rod, a spring
which tends constantly to cause the clutch
to pinch the coupling rod, and a stop ar-
ranged to disconnect the clutch from the
rod when the accentuating pneumatic i1s 1n-
flated for the purpose described.

10. In pneumatic apparatus of the charac-
ter designated, the combmation with the
wind chest, and exhaust mechanism, and
with a variable tension bellows communicat-
ing with the wind chest and having an ad-
justable port block communicating with the
exhaust mechanism and pn*otﬂlly mounted
upon the stationary member, of the bellows,
and a pivoted valve plate linked to the mov-
able member of the bellows, of an auxiliary
accentuating pneumatic, means for mflating
and ﬂeﬂatmn the latter, a coupling rod piv-
otally connected to the movable member of
sald variable tension bellows and slidable 1n
a clutch on the accentuating pneumatic, said
clutch pivotally connected to the movable
member of the accentuating pneumatic and
formed with an aperture for the receptmn
of the coupling rod, said aperture being oi
approximately the same width as the di-
ameter of the coupling rod, a spring which
tends constantly to cause the clutch to pinch
the coupling rod, and a stop arranged to
disconnect the clutch from the rod when the
accentuating pneumatic 1s inflated, and
means for adjusting said stop with relation
to the stationary member of the accentuating
pneumatic, for the purpose described.

11. In pneumatic apparatus of the charac-
ter desionated, the combination with the
wind chest, and exhaust mechanism, and
with a variable tension bellows communicat-
ing with the wind chest and having an ad-
justable port block communicating with the
exhaust mechanism and pivotally mounted
upon the stationary member of the bellows,

and a pivoted valve plate linked to the mov-
able member of the bellows, of an auxiliary
accentuating pneumatic, means for inflating
and deﬂatmo the latter, a coupling rod piv-
otally connected to the movable member of
sald variable tension bellows and slidable
' 1n a clutch on the accentuating pneumatic,
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said clutch pwotally connected to the mov- | latter in direct communication with the eX-

able member of the accentuating pneumatic
and formed with an aperture for the recep-
tion of the coupling rod, said aperture being
of approximately the same width as the di-
ameter of the coupling rod, a spring which
tends constantly to cause the clutch to pinch
the coupling rod, a stop arranged to limit

the outward movement of the movable memn-

ber of the accentuating pneumatic when in-

flated, and a stop arranﬁed to disconnect the

clutch from the couphnn rod when the mov-
able member of the accentuating pneumatic
encounters the said first mentioned stop, for
the purpose described.

12. In pneumatic apparatus of the charac-

ter designated the combination with the

wind chest and exhaust mechanism, and
with a variable tension bellows communicat-
ing with the wind chest and having an ad-
]nstabk port block communicating with the
exhaust mechanism and pwotally mounted
upon the stationary member of the bellows,
and a pivoted valve plate linked to the mov-
able member of the bellows, of an auxiliary
accentuating pneumatic, me‘ms for inflating

and deﬂatmﬂ' the latter, a

sard variable tension bellows and slidable
in a cluteh on the accentuating pneumatic,
sald clutch pivotally connected to the mov-
able member of the accentuating pneumatic
and formed with an aperture for the recep-
tion of the coupling rod, said aperture being
of approximately the same width as the
diameter of the coupling rod, a spring which
tends constantly to cause the clutch to pinch
the coupling rod, an adjustable stop ar-
ranged to limait the outward movement of

the movable member of the accentuating

pneumatic when inflated, and an qd]ustmble
stop arranged to disconnect the clutch from
the couphnw rod when the movable member
of the accentuating pneumatic encounters

the said first mentioned adjustable stop, for

the purpose described.

13. In pneumatic apparatus of the char-
acter designated the combination with the
wind chest and exhaust mechanism and ducts
leading thereto from a variable tension bel-
lows, of said variable tension bellows, hav-
ing an internal throttle interposed between
the ducts leading to the exhaust mechanism
and a duct leadmg to the wind chest, said
throttle being controlled by the movable
member of the said bellows, an auxiliary
accentuating pneumadtic, means for inflating
and deflating the latter, means for COIJpllIlO’
the movable member of the variable tension

bellows to the movable member of the ¢~

centuating pneumatic when the latter is de-
flated, and means for simultaneously closing
communication between said variable tension

coupling rod plv—'
otally connected to the movable member of

haust mechanism, for the purpose described.

14. In pneumqtlc apparatus of the charac-
ter designated the combination with the
wind chest, and exhaust mechanism, and
with a var nble tension bellows Comnn_].lucat-
ing with the wind chest and having an ad-
justable port block communicating with the
exhaust mechanism and pivotally mounted
upon the stationary member of the bellows,
and a pivoted valve plate linked to the mov-

able member of the bellows, of an auxiliary

accentuating pneumatic, and means for
simultaneously closing communication be-

tween sard variable tension bellows and the

wind chest and putting the latter 1n direct
communication with the exhaust mechanism
for the purpose described.

15. In pneumatic apparatus for the pur-
pose designated, the combination of a vari-
able tension bellows an auxiliary accentuat-

ing pneumatic, means for inflating and de-

ﬂqtmg the latter and means for coupling
its movable member to the movable member
of the said variable tension bellows when
sald accentuating pneumatic 1s deflated, for

the purpose described.
16. In pneumatic apparatus for the pur-
pose du;lgnated the combination of a vari-

“able tension bellows an auxiliary accentuat-

ing pneumatic, means for inflating and de-
ﬂatmﬁ' the latter, a coupling rod pwotallv
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conneetad to the movable member of the said

variable tension bellows and slidable in a
clutch on the movable member of the accen-

tuating pneumatic, and said clutch arranged

to automatically pinch and hold the coup-
ling rod rigidly during the deflation of the
‘lecentuatmg pneumamc for the purpose de-
scribed.

17. In pneumatic apparatus for the pur-
pose designated, the combination of a vari-

able tensmn bellows mechanical means for

regulating the tension therein, an auxiliary
accentuating pneumatic, means for inflating
and deﬁatnw the latter, and means for coup-
ling its movable member to the movable
member of the said variable tension bellows
when said accentuating pneumatic 1s de-
flated, for the purpose described.

18. In pneumatic apparatus for the pur-
pose designated, the combination of a vari-
able tension bellows, an auxiliary accentuat-
ing pneumatic, means for inflating and de-
ﬂatmn' the latter, a coupling rod pwotqlly
connected to the movable member of the said
variable tension bellows and slidable in a
clutch on the movable member of the ac-
centuating pneumatic, and said clutch ar-
ranged to automatically pinch and hold the
coupling rod rigidly during the deflation of
the accentuating pneumatic, for the purpose
described. |

19. The combination of a wind chest, a
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main tension reservoir, a variable tension
bellows connected therewith and with the
wind chest, mechanical means in conjunc-
tion with said variable tension bellows for
producing the desired normal tension in the
wind chest, an auxiliary accentuating pneu-
matic, means for inflating and deflating the
-fltter and movable clutch means for coupn-
ling the movable member of the variable
tension bellows with the movable member
of the auxiliary accentuating puneumatic
when the latter 1s deflated.

20. The combination with a variable ten-
ston bellows and an auxiliary bellows nor-
mally disconnected therefrom, of mechanical
means for connecting the auxihary bellows
with the wvariable tension bellows at any
position of the movement of the latter.

21. In pneumatic apparatus for the pur-
pose designated, the combination of a vari-
able tension expression bellows, a port block
mounted adjustably upon one member of
said bellows, means for connecting said ad-
justable port block with a tension reservoir
or exhaust mechanism, a valve blade con-
nected with the other member of the bel-
lows, means for adjusting said port block
with relation to saad valve blade, means for
connecting the interior of the bellows with
2 working tension wind chest, an anxiliary
accentuating pneumatic, means for inflating
and de.f‘l‘ltmg the latter, and means for coup-
ling its movable member to the movable
member of said variable tension expression
bellows when said auxiliary accentuating
pneumatic 1s deflated for the purpose de-
scribed.

22. In pneumatic apparatus for the pur-
pose designated, the combination of a vari-
able tension expression bellows, a port block
mounted adjustably upon one member of
said bellows, means for connecting said ad-
justable port block with a tension Teservoir
or exhaust mechanism, a valve blade con-
nected with the other member of the bel-
lows, means for adjusting said port block
with relation to sa.ld valve blade, means for
connecting the interior of the bellows with
a working tension wind chest, an auxiliary
accentuating pneumatic, means for milating
and deﬂahnﬂ' the latter, a coupling rod piv-
otally connected to the movable member of
the variable tension expression bellows and
sliclable in a clutch on the movable member
of the auxiliary accentuating pneumatic,
and said clutch arranged to automatically
pinch and hold the coupling rod rigidly

during the deflation of said accentuating

pneumatic, for the purpose described.

23. In pneumatic apparatus of the charac-
ter designated the combination of a variable
tension expression bellows, a port Dblock
mounted adjustably upon one member of the
bellows, means for connecting said port block
with a tension reservoir or exhaust mechan-

- 1sm, a valve bl
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ade pivotally connected with
the other member of the bellows and pivot-
ally connected to the adjustable port block,
means for adjusting Sald port block with re-
lation to fud valve blade. a spring tending
constantly to separate the members of tho
bellows, means for connecting the interior of
the bellows with a T'oﬂﬂng tenston wind
chest, an auxiliary accentuating pneumatic,
means for mflating and deflating the latter
a coupling rod pivotally connected to the
movable member of the variable tension ex-
pression bellows and shidable 1n a cluteh on
the movable member of the auxiliary ac-
centnating pneumatic. and said clutch ar-
ranged to automatically pinch and hold the
coupling rod rigidly during the deflation of

sald accentummg pneumatic, for the pur-

pose described. |

24. In pneumatic apparatus of the charac-
ter designated the combination of a variable
tension expression bellows, a hollow movable
port block formed with ports in its opposite
side walls and supported on one member of
the bellows, a hollow fulerum upon which
the said port block 13 mounted communicat-
mme with a tension veservoir or exhaust
mechanism, valve blades Iinked to the other
member of the bellows and pivotally con-
nected to opposite sides of the sawd adjust-

able port block. means for adjusting the said
port block with relation to the «aid valve
blacdes, means which tend constantly to sepa-
rate the members of the bellows, means for
conneetnw the interior of the bellows with
a ’WOI‘LIHG tension wind chest, an auxiliary
“accenhmtnlo pneumatic, means for mnflating
and deﬂqtmo the latter, a coupling rod piv-
otally conmected to the movable member of
the variable tension expression bellows md
slidable 1n a clutch on the movable member
of the auxiliary accentuating pneumatic,
and said clutch arranged to ‘lut(}m‘lth‘lﬂV
pinch and hold the couplmﬂ rod 1‘101dl‘;
during the deflation of said accentuating
pneumatic, for the purpose described.

25. The combination with a variable ten-
sion bellows, of means for varying the ten-
ston, means for controlling the tension, a
pneumatic and cluteh means operable in con-
junction therewith for the purposes of ac-
centuation.

26. The combination with a variable ten-
ston bellows, of means for varying the ten-
sion, means for controlling the fension, a
pneumatic and automatic additional clutch
means fTor the purposes of accentuation, all
opej, ating in conjunction with said bellows.

. The combination with a vari

able ten-
Sio-n bellows, of means for varying the ten-
sion, means for controlling the tenglon n
said bellows, and clutch- (,ontlolled means

for the purposes of accentuation.
28. The combination with a variable ten-
sion pneumatic, and means for varying the
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tension, of an accentuating pneumatic, and
a clutch device normally inoperative but op-

“erable in consequence of the deflation of the

accentuating pneumatic to operatively con-

nect the latter with the tension pneumadtic.
29. A variable tension bellows, an auxil-

1ary bellows, each having a movable mem-

ber, and means carried by one of said mem-

bers and normally movable independent of
the other member to connect said members to 1v
move together at any predetermined set po-

sition of the variable tension bellows.
GEORGE P. BRAND
Witnesses:

D. W. (GARDNER,
- Gro. WM. Miarr.
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