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SPECIFICATION forming part of Letters Patent No. 583,587, dated June 1, 1897. 

Application filed February 3, 1896, Serial No. 577,778, (No model.) 
To ?tilt, whon it mu?tly conce7'?. 
Be if known that I, HENRY HERMAN WEST 

INGHOUSE, a citizen of the United States, re 
siding at Pittsburg, in the county of Alle 
gheny and State of Pennsylvania, have in 
vented or discovered a certain new and use 
ful Improvement in Fluid-Pressure Motors, 
of which improvement the following is a speci 
fication. 
The object of my invention is to provide 

means for effecting an independent exhaust 
of motive fluid from the cylinder of a fluid 
pressure motor and for controlling and limit 
ing such exhaust of motive fluid; and to this 
end my invention consists in the combination, 
with a fluid-pressure motor provided with 
means for the admission of motive fluid to the 
cylinder, or with any of the usual distribution 
valve devices, of an independent exhaust 
valve device which is operated by the pres 
sure in the cylinder for conitrolling the re 
lease of motive fluid therefrom through a pas 
sage or passages independent of the usual 
drainage or relief passages; and my invention 
further consists in certain combinations and 
features of construction, all as hereinafter 
fully set forth: . 

In the accompanying drawungs, Figure 1 is 
a central longitudinal section through the dis 
tribution-valve and main cylinder of a fluid pressure motor with my improvement applied 
thereto, and Fig. 2 a similar section showing 
a part of the main cylinder and a modifica 
tion of my improvement. - 

In the application of my invention I em 
ploy, in addition to the usual ports or pas 
sages for draining the cylinder, independent 
exhaust ports or passages for the escape of 
steam or other motive fluid from the main 
cylinder, which ports are opened by the ac 
tion of the fluid whicl is being admitted to or 
compressed on one side of the main piston to 
effect an exhaust of the steam or other motive 
fluid from the other side of the piston when 
the pressure of the fluid which is being ad 
mitted or compressed is in excess of the pres 
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sure of the fluid on the other side of the piston. 
The independent exhaust-passages are pref 

erably so located that their inner ends, or the 
orts through which they open into the main 

cylinder, are in position to be covered by the 

main piston as it approaches the end of its 
stroke, and the outer ends of the independent 
exhaust-passages are controlled by a valve 
device which is operated by the difference of 55 pressures in the opposite ends of the cylinder. 
In the construction shown in Fig. 1 the 

main motor-cylinder 1 is provided with the 
usual admission ports or passages 2 and 3 
and with an exhaust port or passage 4, and 
the distribution of fluid is controlled by the 
side-valve 5, which is operated by the move. 
ment of the stem 6. The valve-casing is not 
shown in place, but in this respect and in the 
construction and relation of the valve 5 and 
ports 2, 3, and 4 the motor may be similar to 
any of the usual forms. 
In addition to the usual passages for drain 

ing the cylinder of water of condensation I 
employ the independent exhaust-ports 8 and 
9, which open into the main cylinder 1 at 
some distance from its opposite ends and com 
municate with piston-chambers 10 and 11, 
which are formed in a casing 12, secured to 
the main cylinder. The chambers. 10 and 11 
are closed at their outer ends by caps 14 and 
15, and communicate with the ends of the 
main cylinder through the small passages 16 
and 17. 

Piston-valves 18 and 19 are fitted in the 
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chambers 10 and 11 and are connected to 
gether by means of a rod 20, so that the two 
pistons will move together. Pistons or cylin 
drical extensions 22 and 23 on the piston 
valves 18 and 19 fit into and are adapted to 
slide in the chambers 24 and 25, formed in 
the caps 14 and 15. , 
. The piston-valves 18 and 19 control the in 
dependent exhaust-passages 8 and 9 and are 
actuated by fluid from the main cylinder, 
which is admitted through the small passages 
16 and 17 to the chambers 10 and 11 outside 
of the beveled outer ends of the piston-valves. 
18 and 19. 
When the parts are in the positions shown 95 

in the drawings, the steam on the left of the 
piston 7 will be exhausted through the ports 
2 and 4 and through the independent exhaust 
port 8, and live steam will be admitted through 
the port 3 to one end of the main cylinder 
and through the passage 17 to the chamber 
11, where it will act on the piston-valve 19 
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and move the valves 19 and 18 into position 
...to close the independent, exhaust-port () and 
open the exhaust-port 8. 
When the main pision 7 has moved a por 

5 tion of its stroke to the left, the admission of 
steam through the port 3, will be cut off by 
the valve 5, and as the piston 7 continues to 
move to the left the steam on the right of pis 
ton, 7 will expand and gradually reduce in 

Io pressure until the port 3 is connected with 
the exhaust-port, 4, when the steam wii be 
gin to exhaust from the right side of the pis 
ton 7 through the ports 3 and 4, and a more 
rapid feduction of pressure on that side of 

I5 the main piston will be effected. - The gaine 
reduction of pressure will be effected in the 
chamber 11 on the right of the piston-valve 
19; but the piston-valves 19 and 18will re 
Imain in the positions shown until the pres 

20 sure of the steam on the right of the piston 7 
... is less than the pressure of the steam in the 

other end of the main cylinder. 
As the pistola 7 approaches the end of its 

stroke to the left the exhaust through the 
25 ports 2 and 4 will be cut off by the waive 5, 

and the piston 7 will close the port 8. The 
confined steam in the left-hand end of the 
main cylinder will then be compressed, and 
when the pressure in that end of the main 

32 cylinder and in the passage 16 and chamber 
12 on the left of piston - valve 18, becomes 
great enough to overbalance the pressure on 
the right of the piston-valve 19 the valves 18 
and 19 will be shifted so as to close the ide 

35 pendent exhaust-port 8 and open the inde 
pendent 3xhaust-port 9, and fluid on the right 
of the main piston 7 will exhaust through the 
independent exhaust-port 9,as well as through 
the main valve 5. 

4o As the main piston 7 approaches either end 
of its stroke the nain valve 5 may cut off the 
exhaust through the port 4 before the piston 
7 covers the independent exhaust-port 8 or 9, 
toward which it is moving. If compression 

45 begins early in the stroke of the piston on ac 
count of an early closure of the main exhaust 
passages and the capacity of the independent 
exhaust-ports is small, a sufficient degree of 
pressure may be attained to shift the exhaust 

5o Valves 18 and 19 before the piston 7 covers 
the exhaust-passage 8 or 9, toward which it, 
is moving. If, however, the capacity of the 
independent exhaust-passages is sufficiently 
great, a high degree of compression, or such 

55 a degree of pressure as may be necessary to 
shift the independent exhaust-valves, may be 
prevented until after the main piston is in 
position to cover the exhaust-port 8 or 9, to 
ward which it is moving, and the increase in 

6o pressure effected after the closing of the in 
dependent exhaust-port by the main piston 
will be less than would have been effected 
Without the employment of the independent 
exhaust-passages. - 

65 
pressure of the conpressed steam may not be 
sufficient to move the exhaust-valves 18 and 

Under some conditions of operation the 

19, and their the movement of these exhaust 
valves will not be effected until live steam is 
admitted through tile main steam-admission 
port. . - . 

The closure of the independent exhaust. 
port by the piston before reaching the end of 
its stroize instares a certain increase of pres 
sure at the end of the stroke, and the amount 
of this increase wiii depend to some extent 
of the distance of the inner ends of the inde 
penderate:hat st-passages from the end of the 
stroike of the piston. - 
The independent exhaust-passages, if made 

sufficiently large, may prevent any compresis 
sion of the fit lid before the main piston cov 

o 
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ers the passage toward which it is moving, 
and no matter how small it is it will permit 
an exhaust of fluid in addition to that per 
mitted by the main valve 5, and the reduc 
tion in the back pressure effected by it will 
reduce the compression of the fluid below 
what it would be when controlled by the main 
waive oily. - 
The pistons or extensions 22 and 23 on the 

piston-valves 18 and 19 are provided on the 
lower portions of their surfaces with grooves 
26 and 27, which connect the chambers 24 
and 25 with the chamber's 10 and 11, respec 
tively, when the piston - valve 18 or 19 is 
moved away from the head i4 or 15 to the 
limit of its stroke. The grooves 26 and 27, 
when open to the chambers 10 and 11, permit 
the admission of steam into the chambers 24 
and 25 and are of such length that they are 
closed by the outward movement of the ex 
tensions 23 and 23, respectively, and suffi 
cient steam will be confined in the chambers 
24 and 25 by the closing of the grooves 26 and 
27 to form a cushioi for preventing or reduc 
ing shocks when the piston-valves i8 and 19, 
respectively, are moved toward the heads 14. 
and 15. When open, the grooves 26 and 27 
also permit any water that may be in the 
chambers 24 and 25 to rain into the cham 
bers 10 and . The chambers 10 and I are 
provided with grooves 28 and 29, the ends of 
which are adapted to be uncovered by the 
pistons 18 and 19, and to then permit the es 
cape of water of condensation from the cham 
bers 10 and 11 into the space 30 between the 
piston-valves, which may open to the atmos 
phere or elsewhere through the passage 21. 

If at any time it is desired to operate the 
motor without exhausting through the ex 
haust-ports 8 and 9, the piston-valves 18 and 
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19 may be locked in position to close those 
ports by means of the screw-threaded bolts 
32 and 33, which may be screwed up until 
they bear on the extensions 22 and 23 and 
prevent movement of the valves 18 and 19 in 
either direction. 

In Fig. 1 of the drawings the main piston 
7 is at one end of its stroke. The pressure 
of the fluid on the right of the main piston, 
which is admitted to the chamber 11 through 
the passage 17, has moved the pistons 18 and 
19 to the left against the pressure on the left 
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of the main piston, which is admitted to the 
chamber 10 through the passage 16. The 
passage 9 is closed by the main piston and by 
the piston-valve 19. The passage S is opened 
by the piston-valve 18, and the steam and 
water of condensation on the left of the main 
piston is escaping through the passage 8, 

Io 

chamber or space 30, and passage 21, and 
steam is exhausting through the ports 2 and 4. 

In Fig. 2 I have shown the auxiliary ex 
haust-passage 9 connecting with a branch pas 
sage 9, which opens into the main cylinder 
at a point nearer to the cylinder-head than 

IS 
the inner end of the passage 9, and provide 
a plug-valve 31, which may be turned into 
position to connect the passage 9° with the 
inner end of the passage 9 and with the cham 
ber 11 and to cut of communication between 

... the inner and outer ends of the passage 9. 

25 

regulated. 
By this means the time of closing the passage 
9 by the movement of the main piston 7 may be 

It will be understood that such 
a construction may be employed at each end 
of the cylinder and that the plug-valve 31 may 
be employed to control any number of pas 
sages leading from the interior of the cylinder 
in position to have their inner ends closed by 
the main piston and to be separately connect 
ed with the auxiliary exhaust-passage, which 
opens into the chamber 10 or 11. . . 
My improvement is not limited in its appli 

cation to a motor having a single distribution 
valve, as shown in the drawings, but is adapt 

35 
ed to be applied to any of the usual forms of 
motor in which one or more main valves are 
employed for admitting and exhausting steam 
orin which the admission and exhaust of steam 
are controlled by separate valves, or my im 
provement may be employed in combination 
with a valve device or devices which control 
only the admission of motive fluid to the cyl 
inder, and the independent exhaust-valve de 
vice will then constitute the main exhaust 

45 

age around the piston through the ports 8 
9 when covered by the piston 7. 

valve device. 
It will be seen that when either of the ex 

haust-passages S or 9 is open to the space 30 
and passage 21 there will be a free passage 
for the discharge of water of condensation 
from that end of the main cylinder with which 
the open passage connects, and a more lim 
ited discharge of water of condensation may 
at the same time take place from the opposite 
end of the main cylinder through the passage 
17, chamber 11, and groove 29 or through 
the passage 16, chamber 10, and groove 28. 

In horizontal engines the ports 8 and 9 and 
the auxiliary exhaust-valve device are pref 
erably located, as shown, on the lower side 
of the main cylinder in order to provide for 
more perfect drainage and to prevent leak 

and 

I claim as my invention and desire to se 
cure by Letters Patent 

1. In a fluid-pressure motor, the combina 
tion, with a cylinder and piston, of a main 
valve, or valves, controlling the admission of 

3 

fluid to the cylinder, an independent valve de 
vice actuated by fluid admitted to the cylinder 
by the main valve, or valves, and controlling 
passages other than the usual drainage or re 
lief passages for releasing fluid from the cyl 
inder, and means for closing the passages be 
fore the piston, reaches the end of its stroke, substantially as set forth. 

2. In a fluid-pressure motor, the combina 
tion, with a cylinder and piston, of a main 
valve, or valves, controlling admission of fluid 
to the cylinder, and an independent valve de 
vice, for exhausting motor fluid from the cyl 
inder through a passage, or passages, other 
than the usual drainage or relief passages, afd 
which is actuated by the difference in pres 
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sures in the opposite ends of the main cylin 
der, the parts being arranged so that the in 
dependent valve device may be shifted by 
fluid-pressure before the piston reaches the 
end of its stroke, substantially as set forth. 

3. In a fluid-pressure motor, the combina 
tion, with a cylinder. and piston of a main 
distribution valve, or valves, controlling the 
admission and exhaust of fluid to and from 
the cylinder and an independent or auxiliary 
valve device, which is actuated by the: dif 
ference in pressures in the opposite ends of 
the cylinder, for exhausting motive fluid from 
the cylinder through a passage, or passages, 
other than the usual drainage or relief pas 
sages whereby the exhaust of fluid from the 
cylinder is modified in accordance with vari 
ations in the cut-off of the admission and re 
lease of fluid by the main valve, substan 
tially as set forth. - 

95 
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4. In a fluid-pressure motor, the combina 
tion, with a cylinder, and piston, of a main 
distribution valve, or valves, controlling the 
admission and exhaust of fluid to and from 
the cylinder, an independent auxiliary valve 
device for releasing fluid from the cylinder 
through a passage or passages other than the 
usual drainage or relief passages, which is 
actuated by the difference in pressures in the 
opposite ends of the cylinder, and means for 
cushioning, or preventing shock by the move- , 
ment of the auxiliary valve device as it ap 
proaches the end of its stroke in either direc 
tion, substantially as set forth. 

5. In a fluid-pressure motor, the combina 
tion, with a cylinder, a piston, and, a main 
distribution-valve mechanism, of an auxil 
iary valve device for releasing fluid from the 
cylinder through a passage, or passages, other 
than the usual drainage or relief passages, 

II5 

which is subjected to the opposing pressures 
of the fluid admitted to the opposite ends of 
the cylinder by the main distribution-valve, 
and which is adapted to be moved by the pres 
sure in one end of the cylinder to open a port 
in the opposite end of the cylinder before the 
piston reaches the end of its stroke, substan 
tially as set forth. 

6. In a fluid-pressure motor, the combina 
tion, with a cylinder, a piston, and a distri 

I 25 
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bution-valve mechanism, of a main exhaust 
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passage, an auxiliary exhaust-passage near posite ends of the cylinder to the opposite 
one end of the cylinder, in position to be coy- sides of the valve device, whereby the valve 
ered by the piston before reaching the end device is exposed to and adapted to be oper 
of its stroke, a valve device controlling the ated by the pressures in the opposite ends of 

5 auxiliary exhaust-passage, and passages the cylinder, and means whereby the valve 2. 
through which fiuid is admitted from oppo- device may beiocked in position to close the 
site sides of the piston to operate the valve auxiliary exhaust-passages,...substantially as 
device, substantially as set forth. set forth. . 

- 7. In a fluid-pressure motor, the combina- In testimony whereof I have here unto set 
To tion, with a cylinder, a piston, and a distri- my hand. . . . . 

bution-valve mechanism, of a main exhaust- N R v AN wrSTING passage, auxiliary exhaust-passages leading HENRY HERMAN WESTING FOUSE. 
from near the opposite ends of the cylinder, Witnesses: 
a valve device controlling the axiliary ex- F. E. GAITHER, 

I5 halist-passages, passages leading from the op- T. J. O.G.A.N. 

  


