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* Application filed December 10, 1908. Serial Ne. 466, 754 :

T all whow it inay concern:
Be it known that I, Jaszes O'Coxxok. 2
citizen of the United States. and resident’ of
New York, in the county of New Yurk and

State of New York. have m\ented certain

new and useful Improvements. in Expres-
sion Devices: for’ Mechanical Musical In-

struments, of which the following is a fu]l ,

clear; and exact specification.
This invention relates to improved means
for varying the force of ‘operation of pneu-

~matie. motors. It is herein shown as being
pdltlculally adapted for controlling the op-

eration of the class of percussion bellows

wotors now generally employed in auto-.

matic. piano- plavels and. - similar instru-
ments..

Figure 1 is a side v1ew, in section taken‘
on the line 1—1 of Fig. 2, showing 4n end.

view of an instrument embpdvmcr this in-
vention. Fig. 2 is a rear view in sectxon
taken on the line - 2—2 of Fig. 1. Figs. 3
and 4 are plan views in section taken on the
line 3-4 of Fig. 2, showing the construction
and operation of the valve controlling the
air passage leading from the pumping de-
vices to. the motor pneumatlcs Tig. 3 shows
the valve in its open position while Fig. 4
shows it in its closed position. Fig. 5 is.an
end view in section taken on the ling 5—5
of Fig. 77 and Fig. 6 is an end view in sec-
tion t‘zken on the line 6—6 of Fig. 8.  Figs.
7 and 8-are plan views in ‘section taken on

the lines 7—S8 of Figs. 5 and 6, showing the |
.controlling valve and its mannal connection -

at the two extremes of their movement.
Fig. T shows the valve in its closed position.
while Fig. 8 shows it in its open position. :
The percussion bellows motors herein re-
ferred to, for which the present embodiment

of this invention ‘is meore particularly

adapted, are commonly employed in me-
chanical piano. players for actuating the
hammers which strike against the strings of
the piano. The loudness or softness of the
resulting tone is dependent upon the force
and Iapldltv with which the bellows oper-
ate: and in the case of the so-called vacuum
motor bellows, in which the blow is struck
by the clesing movement of the bellews. the
force of the blow obviously depends upon
two factcrs, namely the tension of the in-
ducing vacuum, and the size or area of the
opening through which the air passes from

the motor be]l(m: to tlne mducmu vacuuni. 55
With a low tension orf with a. slnd“ apel-
ture, or both. the closing movement of the
motor bellows would le relativ ely slow, thus
produeing a soft tone, whereas with a high
tension and ‘ample ‘\pertme the LlOSlll(T 60
movement would be rapid. thus atulxmc Qa
511(11 p blow and producing a loud tone. B\'
arying either or both' of these factors, cor-
respondm(r variaticns may be made between
the loudest and softest effects.: In the pres- 65
ent invention means are provided for thus
varying either or both of these two factors.

Tn the embodiment of this invention rep- .
resented in Figs. 1 to 4 inclusive, 10 repre-
sents the casing for the instrument, merely; 70
to show some supportlng means for the con
tained devices, it being understood :that th
said devices may be mounted in ca:mgzs lik
those commonly employed : for. mechanica] |
piano players, or when. applied to what ar¢: 75
known as internal piano-players, they may
be attached to the casing or frame of the
piano itself.  The vacuum- mducmo device.
herein shown tonsist of :the pumping bel-
lows 11 connected in anv well-known way
witli the treadle 12. . .he:regulating of
equalizing bellows 13 may :also be. of wel
known construction ‘add. may- be. mounted
in direct connection with. the pumping bel-
lows 12, as shown in Figs. 5 and 6. ‘But in 85
the embodiment. -shewn::in F,lors._ 1. and 2
there is an additional: chamber 15, herein
termed the accenting chamber, interposed
between the pumping. bellows 11.and the
equalizer 18. This chamber is resiliently 90°
contractible but non - ¢ollapsible, the front
and rear walls 16 and. 17 being joined at
their ends and at the bottom by the more or
less flexible walls 18 and 19, as best shown
in Fig. 2. 50 as to permit the side walls 16 95
and 14. nd in the present COn\truchon more
particularly the latter, to spring. inwardly
and outwardly toward and away from e.xch
othei under ‘the . lnﬁuence of the varying
pressures: while in operation. .'To prevent 100
the chamber 15 from collapsing, one or more
blocks 20 are employed, p]qced s0 as to per-
mit the aforesaid springing movement of

! one or both of the walls 16 and 17.

Airis drawn by the pumpers 11 from the 105
accenting chamber 15 through apertures 21
covered by a flap of leather, serving as check
w]xoc to prevent the 1eturn flow of the ait

'
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from_dthe} pumper or pumpers 11 to the
chamber 15.-. Air communication between

‘the accenting chamber 15 and the equalizing

bellows 13 1s by means of the opening 23,
which is provided with a flap valve 24, on

‘the outer side of the wall 17 from the cham-

ber 15. This flap valve is yieldingly held
1n its closed position by a suitable spring 25,
so that the valve 24 when otherwise unre-
strained serves ‘as ‘a' check valve for the
opening 23, allowing the air to flow freely
from the chamber 15 to the equalizing bel-
lows 13, when the air comes in from the
motor bellows faster than it is drawn out
by the pumpers, but preventing the flow in
the -opposite . direction when the air is

pumped out faster than it enters the cham- .
" ber 15 from ‘the motor bellows.

however, are provided by which the opera-
tion of ‘the flap valve 24 may be manually

~controlled to interrupt and restore the ac-
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tion of the equalizing bellows 13 at the will
of - the operator. "In the present instance

this manual control is effected by means of

a wedge 26 which engages with an arm 27

appurtenant to the valve 24, the wedge be-

ing provided with a stem 28, which extends
through the wall of the apparatus, and is
connected to the lever 29, pivoted in any
convenlenit . way to the casing-as by the
bracket 30. The léver redches, or is ex-

‘tended by suitable connections to a position

convenient to the hand of the operator,

‘where it may be provided with a button 31.
In -the. present arrangement the pressing.

down of the button. 31 operates through the

intermediate connections to. withdraw the |

wedge 26 from; the valve 24, thereby en-
abling it to serve as a check valve. The
parts are vieldingly held in position shown
in Fig. 1 by means of a spring 32, thereby
holding the valve 24 out of operation and
énabling the equalizing bellows to perform
its ordinary well-known function of equal-

izing to an approximate extent the tension

of the vacuum, thus preventing the extreme
and rapid variations which are liable to
occur either by variations in the operation
of pumping . devices, or in the number of
notes- sounded at different periods. When
the wedge 23 is withdrawn by pressing the
Lutton 31 the valve 24 is allowed to close
and thereby practically cuts the equalizing
bellows 13 out of operation, or at least pre-
vents it -from responding, with any effect,
to the action of increased tension in the ac-
centing- chamber 15. Thus the increased
tension is- enabled to take effect instantly

upon-the motor bellows 33 with which the |
acéenting chamber 15 is connected by means

of "a" passage 36... In the present nstance
only one of these motor bellows is shown,
since their arrangement and operation is so
well understood, it being sufficient to re-
mark that any desired number of these bel-

‘with the passage 36

Means,

"by the very rela

1,058,820

lows may be employed, being “connected
by means of a wind

chest or wind trunk 87. = ' :
In order to preclude the possibility of the
bellows 13 ever being fully expanded, eéven
when cut off by the closing of the valve 24,
0 as to be inoperative when wanted, a small

bypass 40 between the pumpers 11 and the

equalizing bellows 13 is preferably pro-
vided, through which the pumpers 11 will
always act to some extent on the equalizer
13, since their action ig'entirely independent
of the chamber 15 and the valve 24. This
bypass is large enough to eounteract the ef-’
fect of ordinary leakage of the bellows 13,
bat should not be large enough to enable the
latter to respond too promptly. or to any
appreciable extent to the varying tensions
induced: by the pumpers. - Thus the bellows.
13 is always being slowly exhausted; even

-during the time that the valve 24 is closed,

thereby being always held in readiness to
assume 1ts customary function automatically
whenever the tension falls to the degree for
which the equalizer bellows is adjusted, or
whenever the valve 24 is opened. By this
provision- the movable leaf of the bellows

~wiil generally be maintained at some posi-

tion between the ends of its range of move-
ment, ready either to open or to close upon
the opening of the valve 24, according to
the tension then existing in the chamber. 15.
In the absence of such a bypass or its
equivalent, the equalizing bellows 13 would
generally become fully expanded under the
pressure of its spring 14, whenever the valve-
24 was in its closed position; and in this
fully expanded position of the. valve it
could not respond to a low tension in the
chest 15, cceurring when the valve 24 might
bé opened either by hand, or autematically

xﬁ‘t};on of the tension in the
chamber 15. DBut with the pumping action
constantly operating through the bypass 40
fo hold the equalizing bellows 13 in a partly
centracted condition, it is enabled either to
contract further under increased iension in
the accenting chest 15 upon the forced open-
ing of.the valve 24, or to expand in response
to lessened tension in the chamber 15 when-
ever the valve 24 1s forced open, or opens
automatically because of the said lessened
tension 1n the chamber 13.

It will now be understood that by the
operation of the devices thus far described,
a greatly increased tension may be obtained
at the will of the operator, by increasing
his pumping action. and at the same time
pressing down the button 31, thus approxi-
matelx cutting out the equalizing bellows
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7. the natural effect of which would other- -

wise be to contract quickly under t
creased pumping action, thereby equs
the tension and thus preventing the desin
accenting effect.

130
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- No. 927587 'of July,13, 1909, to which refer-

- whieh the air flows from the wind trunk 37
leading to the associated wmotor bellows 35.

‘by means of a rod 46 to the noving leat of
 the equalizing bellows 13, being in the pres-

1,056,820

The devices so far described and shown
at the lower portion of Figs. 1 and 2 in’

shown, described and claimed in' my Patent

efice may be made for mcre complete and
detailed .operation and adaptation of this
mechanism.. The . predent invention relates, '
however, to other expression modifying de-.
vices, which although perhaps most advan-
tageoisly used as-shown in Figs. 1 and 2,
in conjunction with-the expression devices
of my said patent, may also, as shown in-
Figs. 5 and 6, be uged advantageously with-
out the devices of my 'said patent, In con-
junction with the ordinary, form of ‘equaliz- |
ing bellows. o ' ‘ "

1 will now describe one form of my im-
proved deviees shown in Figs. 1 to 4 for
varying the area of the passage 36 through

- At any converient point between -the
pumping. devices and the wind trunk 37,
the passage 36 passes through a valve chest
13, best shown n Figs. 3 and 4. = The valve '
chest is provided with a valve 44, which is |
mounted to move, preferably by a swinging
movement, from its cpen pesition shown in
Fig. 3 to the position shown in Fig. 4, in
which it cuts off a considerable portion of
the area of the passage 36. .\ spring 45 is
preferably employed for moving the valve
in one direction preferably its closing di-

this valve are controlleil automatically by
the movement of the equalizing bellows 13.
and also manually by the operator. For its |
automatic control the valve is connected as

ent case shown to be connected to an arm
47 appurtenant to the swinging leaf. The.

to open the valve i Hence the direct ef-
fect of increasing the tension in the motor
hellows is further augmented by increasing
the area of the passage 36 through which
the vacuum takes effect upon the motor bel-
lows, thereby in a degree utilizing and ap-

useful “effect is thereby produeed.

plying both of the factors above referred to.
In other words, a more powerful acticn of |
the motor bellows is obtained: first, by the
increase of tensicn cue to the more rapid .
pumping. and second, by enlarging the size
or capacity of the passage 36. whereby that
increased tension takes fuller and prompter .
effect upon the bellows.. Tt will be recog- |
nized chat the increase of tension, due to .
the more rapid pumping function. will be’;
medified more or less by the closing move-
ment of the equalizing bellows 13, in ve-:
sponse to that increased tension. in all cases ,
where the equalizing hiellows is allowed to |

operate and_exercise its accustomed func-
tion. as in Figs. 5 and 6. and alse in Figs.
1 and 2, when the valve 24 is left in its nor-
mal open position. Dut nevertheless a very
More-
over;. the effect being under the artomatics
control of the equalizing bellows is smooth

- and conneeted. ' Where, howeyer, a sudden

and proncunced emphasis is desired, it may
be obtained by the nmnual connection with
the valve 44, consisting of the rod 49, which
connects the valve with the arm 30, appurte-
nant to the levér 29. By depressing the
Littton 51 the valve 44 1s threwn wide open
as in Fig. 3 and at the same time the wedge
26 is withdrawn, pelmitting the flap valve

24 to close, thus immediately cutting out the

action of the equalizing bellows, thereby uti-
lizing to their fullest degree both of the
factors above referred to, namely the high
tension and the full cpening of the pas-

,sage 36, ot

; . . . [
The respective connecticns of the mantal
button 31 and equalizer bellows with the
valve 44 permit either of the former to-be
operated without interfering withi the other,
thus to thiz extent making the operation of
the manual and automatic features inde
pendent of each other. . For eXample, start-
ing with the parts in the position shown in
Fig. 1. the closing of the leaf of the equal-
izer 13 pushies against the nut o collar 51,
thereby opening the valve 44 withcut mov-
ing the arm 30, inasmuch as the connecting
rod 19 i= mounted to-slide freely througl the
end of that arm. On-the other hand, when
the devire is operated nmnually by pressing
down the button 3t, the lever 50 ~pushes
ngainst the nut or collar 53, thus cpening
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the valve 44 without affecting the arm'47 105

of the bellows, since the rod 46 is fitted to

clide through that arm when thus moved.
The made of cperation cf this device 'is

as fcllows ——The operator. Ly means of the .

treadle 12 and bellows 11, dncduces a vacuant 110

approximately suited to the general charac-
ter of the piece being played. modifving the
tensicn for particular paseages by means ot
the press button 31 During the playing of
crdinary and softer passages
mains in its raised position shown in Fig. 1,
which leaves the valve 4i in its partially
clied
leaves the check valve 24 of the equalizing
bellows open. as shewn in Fi
feaving that equalizing bellows in conununi-
cation with the pumpers. whereby 1t atto-
amatically opens and closes the valve 14 in
respunse to variatiens i the tension. Upon
reaching & note which sheuld e ac cemed
(e operator depresses the button 31, thereby
opening the valve 4 to or toward the position
hown in Fig. 3. and closing the valve 2+ by
- g g J ;
the withdrawal of the wedge 26 correspond-

the button re- 115

position shown in Fig. 4, and also _

. 1, thereby 120

125

ingly increasing the air carrving capacity of 130
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the wind passage 26 and cutting out the
equalizer 13, and thereby enabling the motor
bellows to be exhausted more promptly. At
the same time the pumping movement is in-
creased. which, in the absence of the equal-
izing action of the bellows, correspondingly
increases the tension of the vacuum. 'Thus
the rapidity, and hence the force of action
of the metor bellows is increased by the
two facters hereinbefere mentioned. namely.,
inerease of tensien and-inerease of area of
the. wind passage, throngh which the air

reshes from the motor bellows in response |

to the higher tensign.  After the accented
note or passage has Leen played, the press
Lutten is again released, thus opening the
valve 24 and restoring the equalizing action
of the belluws 13, which again resunies con-
trel of the movements of the valve 44, and
centinues 1ts automatie control of that valve
until again cut out of action by thie use of
the butten 21. '

The Dutfen need not be depressed far
encngh (o cui cut the action of the equaliz-
e hellews Y, exeepting for these notes or
I which reqaive the highest possible
emphasis. It 1uy be depressed to any de-
sived degree for varying the pesition of the
valve 44, meanwhile taking it out of the
centrel of the eqitalizer 13. .

i Figs 5 to 8 inclusive 1s shown a modi-
fied form of the invention. the modifications
including a different form eof manually oper-
ated Jever and a form of connection with the
expression valve which is positive in both
directions of novement, and a yielding con-
nection between that valve and the equaliz-
ing bellows for both directions of move-
ment.  In this moedification as here shown
the reziliently centractible but non-collapsi-
ble wind chest hereinbefore termed * the ac-
centing chamber ™ s shown to be omitted,
altheugh it may obviously be emploved in
tiis modified forim of the invention as well
as in that shewn in the preceding figures.
The puniper or pumipers 55 in this case com-
nuinleate directly with the equalizing bel-
lewrs 36, the movable leaf of which is pro-
vided as before with an arm 57 operatively
connected with the expression valve 60, so
that the closing movement of the equalizing
bellgws. under the action of increased ten-
slen or -acuum serves to open the valve 6O
and increase the area of the passage 62,
which in this case ¢ommunicates between the

prassagesy

N

" iterier of the equalizer bellows and the

60

65

windtrunk 63, which leads in the nsual way
o the motor pueuinaties (not shown in these
figuves). TIn this embodiment the valve 60
is wholly contained within the valve chest
4 imetead of projecting throngh the side
wall thereef as in the previous figus
connecting rods for operating the vulve ex-
tending threugh properly bushed openings

in the opposite side walls of the chest. The |

¢, the

1,056,820

manual controlling device 13 herein shown
to consist of a pivotally mounted indicator:
lever 65 provided with a knob 66 for conven-
ient handling, and serving also in connec-
tion with a graduated dial 67 to show to the
eve of the operator the relative positions of
the indicator lever 65 and consequently the
positicns of the valve 60. The indicator
iever 65 is positively connected as by means
of a rod 69 with the valve 60. Therefore the
positicn of the lever 65 constitutes an accu-
rate index of the pesition of the valve. In
Fig. 7 the valve 60 is shown in its closed
positien. thereby locating the indicator at
the position P of the dial, this being the
positicn in which the softest effects are se-
cured: On the other hand, in Fig. 8 the
valve is shown in its wide open position,
carrying the indicator lever to the opposite
extreme of its movement at the position I
of the dial. and indicating the strongest and
loudest action. ,

In the absence of the means shown in the
preceding figures, or of cther means for put-
ting the equalizing bellows out of operation
when mansally operating the expression
valve, the equalizing bellows continues its
movement, and in order to allow of that
movement - without interfering with the
manual operation, the connection between
the valve 60 and the equalizer bellows arm
27 is made ylelding and resilient. The-con-
necting rod 70 which is appurtenant to the
valve 60 is provided with collars 71 and 72,
which are fitted upon the rod 70 so as to be
lengitudinally adjustable thereon; as for ex-
ainple by means of set screws; or the rod 70
nmay be threaded and the collars 71 and 72
may be fitted upon those threads as nuts,
and adjusted by turning them. ' Between the
collar 71 and the arm 57 is a spring 74, and
between the collar 72 and-the arm 57 is an-
other spring 75. The ténsion of these
springs is made sufficient to carry the valve .
60 and the lever 65 with the movements of
the arm 57. The adjustable collars 71 and

72 enable the tension to be accurately ad-

-justed and also enables the valve 60 to be set

1n proper relation to thée movements of ‘the
equalizing bellows 56, so as to obtain the de-

.sired movement of each relative to the other.

The operation of this modified form of
this invention is in many respects similar to
that described in connection with the form
shown in Iigs. 1 to 4, inclusive, excepting
that in this modification the equalizer 1s not
at.any time cut ‘out of operation. The flexi-
ble or elastic connection - formed by the
springs 74 and 75 enable the valve 60 to be
woved by the lever 65, as may be desired.by
the operator.  That valve and lever return
at cnce to the positions determined by the
cqualizer bellows as soon as the lever is rve-
leased by the operator.

The wind trunk or chest herein referred to
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i3 not necessarily

any particular, conduit or

reservoir now fechnically thus designated, .

but may obviously be anv air duet or passage

leading to the percusainn moter bellows.
The preporticn between the increase and

f .

decrease of the vacuum inducing action on

the one hand,.and the increase and decrease
of the cominunicating capacity on the other
hand, may be varied to any desired extent
by varying the sizes and shapes of the vari-
ous ehambers and openings. and by suit-
ubly adapting the lengtlis and angular re-
Intions of the various arais. levers., and con-
nections. -

It wilt be understood that this invention
may be employed either in conjunction ‘with
the appavatus of my said prior Patent No.
927,587, as shown in Figs. 1 and 2, or may
be used witheut that apparatis, in conrec-
ticn with ordinary pumping’ and equalizing
bellows. as shown in Figs. 5 and 6. Obvi-
ously also the connections between the valve
14 or the valve 60 and the equalizing bellows,
imay he positive as shown in Figs. 1 and 2,
or may be yielding, as shown in Figs. 5 and

6. The manually operated connection with.

the valve 14 or the valve 60 in any case inay
Le like that shown in Fig. 1, or like that
Jhown in Figs. 5 to 8 inclusive. The adop-
tion of the best form and combination is a
matter of judgment and selection on the part
of the constructor or | i
the purposes to be served: it being obvious
that these devices may be modified in varieus
ways to suit various conditionstor purposes.

I claim as my invention:—

L. Pneumatic motor bellows apparatus,
including in combination a wind chest,
means communicating with the wind chest
for inducing varying degrees of vacuum
therein, means for increasing the total ca-
pacity of the communication from the wind
chest to the vacuum inducing means in pro-
portion to the increase of the vacuum induc-
ing action.

5. Pneumatic motor bellows apparatus, in-
cluding in combination a wind chest. means
communicating with the wind chest for in-
ducing varying degrees of vacuum therein.
means for decreasing the total capacity o
the communication from the wind chest to
the vacuum inducing means in proportion to
the decrease of the vacuum inducing action.

3. Pneumatic motor bellows apparatus, in-
cluding in combination a wind chest, means
in communication with the wind chest for
inducing varving degrees of vacuum therein,
and means for increasing and decreasing the

manufacturer to suit:

\l

|
|
|
|
|

i
|

v
i
P
i
|
|
|
|

total capacity of the communication from

the wind chest to the
means in propm'tion tot
erease of the vacnum inducing action.

4. Perenssion motor hellows apparatus. in-
cluding in cembination a wind chest, means
in conmunieation with the wind chest. for

vacuum  indueing !
. i
he inerease and de-

S

inducing varying degrees of vacuum therein.
and means controlled by the vacuum for in-
_creasing and diminishing the total capacity
£ the communication with the wind chest in
proportion to the increase and diminution
respectively of the tension of the vacuum.

= Pnenmatic motor bellows apparatus,in-
cluding in combination a wind chest, pump-
ing devices in communication with the wind
chest for inducing vacuum therein, a valve
tor varving the total capacity of the com-
munieation between the pumping devices
and the wind chest, and means controlled
by the pumping devices for operating.the
valve to increase and lessen the said total
capacity in direct proportion to the increas-
ing and decreasing tension of the vacuum
produced by the said pumping devices.

6. Percussion motor bellows apparatus,
having in combination a wind chest. pump-
ing devices in communication with the wind
chest, a valve for varying the total capacity of
the eommunication, and a hellows connected
with the =aid valve and operating under the
centrol of the pumping devices for increas-
ing and lessening the said communication in
proportion to the increase and diminution
respectively of the vacuum produiced by the
pumping deviees.

= Percussion motor bellows appa atus,
ineluding in combination a wind chest lead-
ing to motor bellows, pumping devices in
communication with the wind chest for in-
ducing a vacuumn therein, a valve for vary-
ing the total opetiing of said communica-
fien to correspondingly vary the flow of
air therethrough, and an equalizing bellows
communicating with the pumping devices
and operativeiy connected with the valve to
increase and diminish the capacity of =aid
communication in proportion to the increase
and diminution respectively of the vacuum
induced by the pumping devices.

3. Percussion mector bellows. apparatus.
inclhuding in combination a wit.e chest for
the motor bellows, pumping devices, a pas-
sage between the pumping devices and the

wind chest, a valve for reducing the total’

area of said passage, an equalizing bellows
communicating with the pumping devices.
an arm appurtenant to the movable leaf
of the equalizing bellews, and a connection
between the said arm and the valve all ar-
anged and operating to vary the area of the
wid passage In proportion to_the degree of
vacim induced by the, pumping devices.

0. Pneumatic appatratis. including  in
combination, a wind chest, means in com-
munication with the wind chest for indue-
ing vacuum therein. means controlled by the
vaenum fer automatically increasing  ant

" Jininishing the capacity of the =aid com-
S nmnication with the wind chest in propor-

tiom to the inerease and diminution, respec-
tively, of the ten=1on of the vacuum, and
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v operated means for modifying the |
utomstic contrel, )
Ciemiatic apparatus, including in
161t 4 percussion motor -bellows,
comwunication with the said bel-
wdncing  vacuum therein, means
v the vacuum for automatically-
:nd diminishing the capacity of
:tion with the bellows in pro-
increase and diminution, re-
4 the tension of the vacuum, and
gurated eans for modifying
tic contrel of the said com-

2

pretmatic apparatus, the combina-
wind chest, means including a pas-
swanicating with the wind chest for
vicuum therein, means including
fizing  bellows for automatically
the camununicating eapacity of the
=, bud manually operated means
iiing the sald equalizing bellows into

£ p

«1d out of communication with the vacuum

means.
i punewnatic apparatus, the combina-
s wind chest, means including a pas-
seuvniunicating with the wind chest for
. racuun therein, means including
izing  bellows controlled by the
an for automatically varying the com-
1ting capacity of the said passage in
wrdance Wii)il the vacuum inducing means,
i msnually eperated means for interrupt--
“estoring the automatic control by
wializing bellows out of and
unication with the vacuum indue-

- 13. In pneumatic annaratus, the combina-
tion of vacuum inducing means, a passage
connecting the said means with the pneu-
matic devices to be operited, a valve con-
trolling the air capacity of the said passage,
automatic means including regulating hel-

-lows communicating with the vacuum induc-

ing means for operating the said valve to
automatically vary the said capacity in ac-
cordance with the variation in the vacuum,
and manual controlling devices therefor in-
cluding means for putting the said equaliz-
ing bellows out of communication with the
vacuum,’ and including means for operat-
ing the said valve.

14. The combination in pneumatic appa-.

ratus, of vacuum inducing devices, a passage
connecting the said devices with the pneu-
matic devices to be operated, a valve con-
trolling the air capacity of the said passage,
automatic means for controlling the move-
ments of. the valve including a regulating
bellows communicating with the vacuum
space, and having a conmection with the
valve, and means for manually controlling
the valve, including means positively con-
nected with the said valve, and means for
putting the regulating bellows out of com-
munication with the vaeuum space.

In testimony whereof T have signed my
name to this specification in the presence of
two subscribing witnesses,

JAMES O’CONNOR.

Wi messes:
ARTHUR CONRON,
KarHeryNE M. SCHWEIGER.
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