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To all whom it may concern: sewa 8 the motor bellows to the inducing vacuun. 
Be it known that IJAMES O'CoN NOR, a 

55 
With a low tension or with a small aper 

citizen of the United States, and resident of ture, or both, the closing movement of the 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful. Inmprovements, in Expres 
sion Devices for Mechanical Musical In 
struments, of which the following is a full. 
clear, and exact specification. 
This invention relates to improved means 

for varying the force of operation of pneu 
It is herein shown as being 

eration of the class of percussion bellows 
motors now generally employed in auto 
matic piano players. and similar instru 
ments. ' - 

Figure 1 is a 
view of an instrument embpdying this in 
vention. Fig. 2 is a rear view in section 
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 (le 
vices to the motor pneumatics. Fig. 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 line 5-5 
of Fig. 7: and Fig. 6 is an end view in sec 
tion taken on the line 6–6 of Fig. 8. Figs. 
and 8 are plan views in section taken on 

the lines 7-8 of Figs. 5 and 6, showing the 
controlling valve and its manual connection 
at the two extremes of their movement. 
Fig. 7 shows the valve in its closed position. 
while Fig. S shows it in its open position. 
The percussion bellows motors herein re 

ferred to, for which the present embodiment 
of this invention is more particularly 
adapted, are commonly employed in ne 
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 rapidity with which the bellows oper 
ate: and in the case of the so-called vacuum 
motor belows, in which the blow is struck 
by the closing movement of the bellews, the 
force of the blow obviously depends upon 
two factors, namely the tension of the ill 
ducing vacuum, and the size or area of the 
opening through which the air passes from 

side view, in section taken 
on the line 1-1 of Fig. 2, showing an end. 

motor bellows would be relatively slow, thus 
produeing a soft tone, whereas with a high 
tension and annple aperture, the closing 
movement would be rapid, thus striking a 
sharp blow and producing a loud tone, By 
varying either or both of these factors, cor 
responding variations 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. 
In the embodiment of this invention rep 

60 

resented in Figs. 1 to 4 inclusive. 10 repre 
sents the casing for the instrument, merely 70 
to show some supporting means for the con 
tained devices, it being understood that th 
said devices may be mounted in casings lik 
those commonly employed for mechanical 
piano players, or when applied to what are 75 
known as internal piano players, they may 
be attached to the casing or frame of the 
piano itself. The vacuum inducing device. 
herein shown tonsist of the pumping bel 
lows 11 connected in anv well-known way 
with the treadle 12. , he regulating of 
equalizing bellows. 13 may also be of wel 
known construction and may be mounted 
in direct connection with the pumping bel 
lows 12, as shown in Figs. 5 and 6. But in 
the embodiment, shown in Figs...1 and 2 
there is an additional chamber 15, herein 
termed the accenting chamber, interposed 
between the punaping bellows 11 and the 
equalizer 13. This chamber is resiliently 
contractible but non-collapsible, the front 
and rear walls 16 and 17 being joined at 
their ends and at the bottom by the more or 
less flexible walls 1S and 19, as best shown 
in Fig. 2. So as to permit the side walls 16 
and 17. and in the present construction more 
particularly the latter, to spring inwardly 
and outwardly toward and away from each 
other under the influence of the varying 
pressures, while in operation. To prevent 
the clamber 15 from collapsing, one or more 
blocks 20 are employed, placed so as to per 
mit the aforesaid springing movement of 
one or both of the walls 16 and 17. 

Air is drawn by the pumpers 11 from the 
accenting chamber 15 through apertures 21 
covered by a flap of leather, serving as check 
valves to prevent the return flow of the aii 
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the outer side of the wall 17 from the cham 

tended by suitable connections to a position 
where it may be provided with a button 31. 

2 1,058,820 

from the pumper or pumpers 11 to the lows may be employed, being connected 
chamber 15. Air communication between with the passage 36 by means of a wind 
the accenting chamber 15 and the equalizing chest or wind trunk 37. 
bellows 13 is by means of the opening 23, In order to preclude the possibility of the 
Which is provided with a flap valve 24, on bellows 13 ever being fully expanded, even 

- 4 When cut off by the closing of the valve 24, ber 15. This flap valve is yieldingly held so as to be inoperative when wanted, a smali 
in 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 

equalizing bellows 13 is preferably pro 
victed, through which the pumpers 11 will 
always act to Some extent, on the equalizer 
of the chamber 15 and the valve 24. This 
bypass is large enough to counteract the ef. 
feet of ordinary leakage of the bellows 13, 
bit 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 
18 is always being slowly exhausted even 
during the time that the valve 24 is closed, 
thereby being always held in readiness to 
assume its 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 

however, are provided by which the opera 

provision the movable leaf of the bellows 

tion of the flap valve 24 may be manually 
controlled to interrupt and restore the ac 
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 
convenient way to the casing as by the 
bracket. 30. The lever reaches, or is ex 

Will 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 channber 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, occurring when the valve 24 might 
bé opened either by hand, or automatically 
by the very tion of the tension in the 
chamber 15. But with the pumping action 
constantly operating through the bypass 40 
to hold the equalizing bellows 13 in a partly 
cCaltracted condition, it is enabled either to 
contract further under increased ension 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 is forced open, or opens 
automatically because of the said lessened 
tension in the chamber 15. 

It will now be understood that by the 
operation of the devices thus far described, 
a greatly increased tension inay 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 
nately cutting out the equalizing bellows 

convenient to the hand of the operator, 
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 yieldingly held in position shown 
in Fig. 1 by means of a spring 32, thereby 
holding the valve 24 out of operation and 
enabling 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 
luutton 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 35 with which the 
accenting channber 15 is connected by means. 
of a passage 36... In the present instance 
only one of these motor bellows is shown, wise be to contract quickly under t 
since their arrangement and operation is so creased punping action, thereby equa 
well understood, it being sufficient to re- the tension and thus preventing the d 
mark that any desired number of these bel- accenting effect. 

bypass 40 betweeil the pumpers 11 and the 

13, since their action is entirely independent 

3, the natural effect of which would other- . 
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The devices so far described and shown 
at the lower portion of Figs. 1 and 2 in 
connection with the equalizing bellows, are 
shown, described and claimed in my Patent 
No. 927.587 of July 13, 1909, to which refer 
ence may be made for more complete and 
detailed operation and adaptation of this 
mechanism. The present invention relates. 
however, to other expression modifying de 
vices, which although perhaps most advan 
tageously 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 used advantageously with 
out the devices of my 'said patent, in con 
junction with the ordinary form of 'equaliz 
ing bellows. 

I will now describe one form of my im 
proved devices shown in Figs. 1 to 4 for 
varying the area of the passage 36 through 
which the air flows from the wind trunk 37 
leading to the associated motor bellows 35. 

At any convenient point between the 
pumping devices and the wind trunk. 87, 
the passage 36 passes through a valve chest 
43, best shown in 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 open position shown in 
Fig. 3 to the position shown in Fig. 4, in 
which it cuts of a considerable portion of 
the area of the passage 36. A spring 45 is 
preferably employed for moving the valye 
in one direction preferably its closing di 
rection, as shown herein. The movements of 
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 
by means of a rod 46 to the moving leaf of 
the equalizing bellows 13, being in the pres 
ent case shown to be connected to an alm 47 appurtenant to the swinging leaf. The 
connections are arranged so that the closing 

45 

50 

60 

65 

movement of the leaf of the bellows 13 serves 
to open the valve 44. Hence the direct ef 
fect of increasing the tension in the motor 
bellows 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 
plying both of the factors above referred to, 
In other words, a more powerful action of 
the motor bellows is obtained: first. by the 
increase of tension due to the more rapid 
pumping, and second, by enlarging the size 
or capacity of the passage 36, whereby that 
increased tension takes fuller and prollipter 

It will be recog effect upon the bellows. 

useful effect is thereby produced. 

operate and exercise its accustomed fune 
tion, as in Figs. 5 and 6, and also in Figs. 
1 and 2, when the valve 24 is left in its nor 
mal open position. IBut nevertheless a very 

More 
over, the effect being under the automatic 
control of the equalizing bellows is smooth 
and connected. Where. however, a sudden 

nized that the increase of tension, due to 
the more rapid pumping function. Will be 
modified more or less by the closing love 
ment of the equalizing liellows 13, in re 
sponse to that increased tension, in all cases 
where the equalizing kiellows is allowed to 

sage 36. 

and pronounceden phasis is clesired, it may 
be obtained by the manual connection with 
the valve 14, consisting of the rod 49, which 
connects the valve with the arm) 50, appurte 
nant, to the lever 29. By depressing the 
button 31 the valve 4-4 is thi's, Wn wide open 
as in Fig. 3 and at the salue time the wedge 
26 is withdrawn, peinnitting 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 opening of the pas 

The respective connections of the mantial 
button 31 and equalizer bellows with the 
valve 4 permit either of the former to be 
operated without interfering with the other 
thus to this 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 pushes against the nut or collar 51, 
thereby opening the valve k without movr 
ing the aim 50, inasmuch as the connecting 
rod 19 is mounted to slide freely through the 
end of that arm. On the other hand, when 
the devire is operated nuanually by pressing 
down the button 31, the lever 50 plishes 
against the nut or collar 53, thus (pening 
the valve 44 without affecting the arm'47 
of the bellows, since the rod 46 is fitted to 
slide through that arm when thus noved. 
The mode of operation of this device is 
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as follows:--The operator. y neans of the 
treadle 12 and bellows 11, indices a vacutul 
approximately suited to the general charac 
tor of the piece being played modifying the 
tension fair particular pass ges by means of 
tle press button 31. During the playing of 
crinary and softer passages the button re 
mains in its raised position shown in Fig.1. 
which leaves the valve 44 in its partially 
clied position shown in Fig. 4. and also 
leaves the check valve 24 of the equalizing 
{e}}, ws open, as shown in Fig. 1, thereby 
it; iiig that equalizing bellows in coulluni 
ai'in with the pimpers, whereby it auto 
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ratically opens and closes the valve 4 in 
response to variations in the tension. Up 
reaching a note which should be accented 
tie operator depresses the is utt On 31. thc rel) v. 
opening the valve 44 to or toward the positill 
shown in Fig. 3, and closing the valve 24 hy 
the withdrawal of the wedge 26 correspond 
ingly increasing the air carrying capacity of 
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the wind passage 36 and cutting out the 
equalizer 13, and thereby enabling the motor 
bellows to be exhausted more promptly. At 
the same tile the pumping movement is in 
reased. Wich, 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 motor bellows is increased by the 
two fact. I's hereinbefcle mentioned. namely. 
increase of lesion and increase of area of 
tle wild passage, through which the air 
it she's from the motor beilow's in response 
to tie highel' tensign. After tile accented 
(ite GF passage has been played, the press 
utti is again released, thus opening the 

valve 24 and restoring the equalizing action 
Of the bell WS 13, which again resumes con 
trol of the movements of the valve 44, and 
'Cantii lies its automatic control of that valve 
i} til again cut out of action by the use of 
the it ton 31. 

' The butt in need not be depressed far 
eli (ligi: (li out the action of the equaliz 
its lei i \'s 13, ( : 'enting for those notes or 
assags, which requii'e the highest possible 

e) phasis. It liliy be depressed to any de 
si'ei degree for a rving the position of the 
valve - 1, leai while taking it out of the 
centl'ii of the e?; italizer 13. 

Figs. , to S inclusive is shown a modi 
fied fo: ' ) if the invention, the modifications 
inclueling a different form of manually oper 
ated lever and a form of connection with the 
(expression valve which is positive in both 
directions of movement, and a yielding con 
nection between that valve and the equaliz 
ing bellow's for both directions of more 
ment. In this modification as here shown 
the resiliently contractible but non-collapsi 
ble wild chest hereinbefore termed the ac 
('enting chambe' is shown to be omitted, 
although it may obviously be employed in 
tilis modified foria) of the invention as well 
as in that shown in the preceding figures. 
The pulli ei or punipel's in this case colm 
linicate directly with the equalizing bel 
low's 56, the movable leaf of which is pro 
vided as before with all arm 57 operatively 
connected with the expression valve 60, so 
that the closing movement of the equalizing 
bellgw's, under the action of increased ten 
sign or acuum serves to open the valve 60 
and increase the area of the passage 62. 
which in this case communicates between the 
iiiterior of the equalizer bellows and the 

60 

6. 

wind trunk 63, which leads in the usual way 
to the notor pneuillatics (not shown in these 
figures). In this embodiment the valve (30 
is wholly contained within the valve chest 
(4 in tead of projecting through the side 
wall thereof as in the previous figui 
connecting rods for operating the valve ex 
tending through properly bushed openings 
in the opposite side walls of the chest. The 

s, the 
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manual controlling device is 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 
eye of the operator the relative positions of 
the indicator lever 65 and consequently the 
positions of the valve 60. The indicator 
lever 6 is positively connected as by means 
of a rod 69 with the valve 60. Therefore the 
position of the lever 65 constitutes an accu 
rate index of the position of the valve. In 
Fig. the valve 60 is shown in its closed 
position, thereby locating the indicator at 
the position P of the dial, this being the 
position in which the softest effects are se 
cured. On the other hand, in Fig. S the 
valve is shown in its wide open position, 
carrying the indicator lever to the opposite 
extreme of its movement at the position F 
of the dial and indicating the strongest and 
loudest action. 

In the absence of the means shown in the 
preceding figures, or of other means for put 
ting the equalizing bellows out of operation 
when mantially operating the expression 
valve, the equalizing bellows continues its 
lilovement, 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 
it is made yielding 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 
longitudinally adjustable thereon; as for ex 
ainple by means of set screws; or the rod 70 
lay be threaded and the collars 71 and 72 
lnay 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 tension of these 
springs is made sufficient to carry the valve 
(50 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 
in proper relation to the 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 sinnilar to 
that described in connection with the form 
shown in Figs. 1 to 4, inclusive, excepting 
that in this modification the equalizer is 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 
loved by the lever 65, as may be desired by 
the operator. That valve and lever return 
at (ce to the positions determined by the 
equalizer bellows as soon as the lever is re 
leased by the operator. 
The wind trunk or chest herein referred to 
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is not necessarily any particular conduit or 
reservoir now technically thus designated, 
but may obviously be any air duct or passage 
leading to the percussion motorbellows. The preportion between the increase and 
decrease of the vacuum inducing action on 
the one hand, and the increase and decrease of the communicating capacity on the other 
hand. may be varied to any desired extent 
by varying the sizes and shapes of the vari 
ous chambers and openings, and by suit ably adapting the lengths and angular re 
lations of the various a rais, level's. and con 
lections. It will be understood that this invention 
in lay be employed either in conjunction with 
the apparatus of my said prior Patent No. 
92.5S, as shown in Figs. 1 and 2, or may 
be used without that apparatus, in connec 
tion with ordinary pumping and equalizing 
bellows, as shown in Figs. 5 and 6. Obvi 
Olisly also the connections between the valve 
4 :r the valve (30 and the equalizing bellows, 
inay be positive as shown in Figs. 1 and 2, 
or lay be yielding, as shown in Figs. 5 and 6. The manually operated connection with 
the valve 44 or the valve (50 in any case may 
be like that shown in Fig. 1, or like that 
shown in Figs. 5 to 8 inclusive. The adop 
tion of the best form and combination is a 
lunatter of judgment and selection on the part 
of the constructor or manufacturer to suit. 
the purposes to be served: it being obvious 
that these devices may be modified in various 
Ways to suit various conditions or purposes. 

I claim as my invention :- 1. 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. 2. 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 of 
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 varying degrees of vacuum therein, 
and means for increasing and decreasing the 
total capacity of the communication from 
the wind chest to the vacuum inducing 
means in proportion to the increase and de 
crease of the vacuum inducing action. 

4. Percussion motor bellows apparatus, in 
cluding in e-mination a wild cliest, means 
in eonmuir'at it in with the \, ill chest for 

proportion to the increase and climinution 

T. "“"-laws 

5 

inclucing varying degrees of vacuum therein. 
and means controlled by the vacuum for in creasing and diminishing the tofal capacity 
(if the communication with the wind chest in 

70 
respectively of the tension of the vacuum. 

Pneumatic 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 
for varying the total capacity of the com 
munication 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 colnbination a wind chest. pump 
ing levices in communication with the wind 
chest, a valve for varying the total capacity of 
the communication, and a bellows connected 
with the sail valve and operating undler the 
control of the pumping devices for increas 
ing and lessening the said communication in 
proportion to the increase and diminution 
respectively of the vacuum protice by the 
pumping devices. . Percussion motor bellows apparatus, 
including in combination a wind chest lead 
ing to liot or bellows. pumping devices in 
(')mmunication with the wind chest for in 
lucing a vacuil therein, a valve for vary 
ing the total opening of said communica 
tion to correspondingly vary the flow of 
air the rethrough. and an equalizing bellows 
communicating with the pumping devices 
and operatively connected with the valve to 
increase and liminish the capacity of said 
communication in proportion to the increase 
and dininition respectively of the vacuuin 
induced by the pumping devices. 

S. Percussion motor bellows, apparatus. 
including in combination a will, 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 saic passage, an equalizing bellows 
communicating with the pumping devices, 
an arn applitenant to the movable leaf 
of the equalizing bellows. and a connection 
between the said a run and the valve all ar 
'anged and operating to vary the area of the 
sail passage in proportion to the legree of 
vacuum induced by the pumping devices. 

9. Pneumatic apparatus, including in 
('ombination a wind chest, means in con 
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: munication with the windl chest for induc'- 
ing vacuum the rein, means controlled by the 125 
vac in for intonatically increasing at 
climinishing the capacity of the sail com 
minication with the wind chest in propor 
tic to the increase and liminution, respec 
tively, of the tension of the vacuum, and 3 



a lit i:18 ic control. 
elitiatic apparatus, including in 

lition a percussion motor bellows, 
: '' insistication with the said bel 

if it cing vacuum therein, means 

liv reiated means for modifying the 

and dialinishing the capacity of 
stion with the bellows in pro 

} i.e increase and diminution, re 
is he tension of the vacuum, and 

rated eans for modifying 
control of the said cont 

3. 

i: , ; 1:1 ratic apparatus, the combina 
: v iid chest, means including a pas 

linic: ting with the wind chest for 
a viciiti in therein, means including 
izing bellows for automatically 

... iiie crit: unicating capacity of the 
', and nanually operated means 

ng the said equalizing bellows into is uti 
it; iitiis; naeans. 

... iii. i.eumatic apparatus, the combina 
: wind chest, means including a pas 

- is titanicating with the wind chest for 
is , : ct; iiia therein, means including 

, , , izing bellows controlled by the 
in i or 

siasticating capacity of the said passage in 
: diace ... the vacuum inducing means, 

...i. 

is: it: aaily operated means for interrupt 
restoring the automatic control by 

(g the equalizing bellows out of and 
in initiation with the vacuum induc 

it is the vacuum for automatically. 

out of communication with the vacuum 

automatically varying the com 

1,058,820 

13. In pneumatic apnaratus, the combina 
tion of vacuum inducing means, a passage 
connecting the said means with the pneu 
matic devices to be operated, 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. 

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 connection 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 coln 
munication with the vacuum space. 

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

JAMES O'CONNOR. 
Wi esses: 

ARTHUR CoNRON, 
KATHERYNE M. SCHWEIGER. 

14. The combination in pneumatic appa 
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