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UNITED STATES

PaTENT OFFICE.

TIENRY IIERMAN WESTINGIIOUSE, OF PITTSBURG, PENNSYLVANIA.

FLUID-PRESSURE i OTOR.

SPECIFICATiON foi'ming' part of Letters Patent No. 583,587, dated June 1, 1897.
Application filed I‘ebrnary_’S, 1896, Serial No, 577,773, (No model.)

To wll whom it my coneern: :

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 Penusylvania, have in-
vented or discovered a certain new and use-
ful Improvement in- Fluid-Pressure Motoxs,
of which improvement the following is a speci-
fication. - )

The objeet of my invention is to provide

means for effécting 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 consistsin 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 exhausi-
valve device which is operated by the pres-
sure in the cylinder for coitrolling 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! B

- In the accompanying drawings, Figure 1 is
acentrallongitudinal section through the dis-
tribution-valve and main cylinder of a fluid-

pressure motor withmy 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 ihe usual ports or pas-
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sages for draining the cylinder, independent

exhaust ports or passages for the escape of

steam or other motive fluid from the main
eylinder, which ports: are opened by the ac-
tion of the fluid whichis being admitted to or
compressed on one side of the main pisten to
effect an exhaust of the steam or other motive
fluid from the other side of the piston when
the pressure of the fluid whieh is being ad-
mitted or compressed is in excess of the pres-
sureof the fluid on the otherside of the piston.
- Theindependent exhaust-passages are pref-
erably so located that theirinner ends, or the
ports through which theyopen into the main
cylinder, are in position to be covered Ly 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
devicde which is operated bythe difference of

55

pressuresin the opposite ends of the eylinder.

In the censtruction 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

-slide-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 ecom-
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. v

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 orcylin
drical extensions 22 and 23 on the piston-
valves 18 and 19 fit into and are adapted to
slide i 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
in the drawings, the steam on the left of the
piston 7 will be exhausted through the ports
2and 4 and through the independent exhaust-
port 8, and livesteam 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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‘ports 2

and move the valves 19 and 18 into positi am'

.to close the independent exhaust-port ) and

open the exhaust-port 8.
When the main piston 7 has moved a por-
tion of its stroke to the Ieft, the &lec“ﬁxﬂ'ﬂ of

“steam through the port 3 will be cub off by

the valve 5; and as the piston 7 contin ues 10
move fo the left the steam on the' mrht pis-
ton 7 will expand and ﬂza&mm_;/ reduce In
pre&sure until’the:port 3 .is eonnected with
the exhaust-poit 4, when-the steam will be
gin to exhanst from the rwbt side of ths pis-
ton 7 through the ports 3 and 4, and a more
rapid.reduction of pressure on that side of
the main piston will he effected. . The same
reduction of pressure will be effected in the
chamber 11 on the right of the piston-valve
19; but the piston- Valves 19 and 18 wiil re-
main in the positions shown until the pres-
sure of the steam on the right of the pisten 7
is less than the pressure of the steam in the
other end of the main eylinder. -

As the piston 7 approaches the end of its
stroke to the left the exhaust through the
and 4 will be cut off by the valve'5,
and. the piston 7 will close the port 8. The
confined steam in the left-hand end of the
main eylinder will then be compressed, and
when the pressure in that end of the main
cylinder and in the passage 16 and chamber
12 on the left of piston-valve 18, becomes
great enough to overbalance the pressureon
the right of the piston-valve 19 the valves 18
and 19 will be shifted so as to close the inde-
pendent exhaust-port 8 and open the inde-
pendem oxhaust- pmt 9, and fiuid on the right
of the main piston 7 7 will exhaust thr ough the

independentexhaust-port9,as wellas thromru ,

the main valve 3.
As the main piston 7appr oache& clthel end
of ifs stroke the main valve 5 may cut off the

‘exhaust through the port £ before the piston

7 covers the 1ndepondcnt exhaust-port 8or 9,
toward which it is moving. If compression
hegins early in the stroke of the piston on ac-
count of an earlyclosureof the main exhaust-
passages and the capacity of the independent
exhaust-ports is small, a sufficient degree of
pressure may beattained to shift the exhaust-
valves 18 and 19 before the piston 7 covers
the exhaust-passage 8 or 0, toward which it
is moving. If, however, the capacity of the
independent exhaust-passages is sufficiently
great, a high degree of compression, or such
a degree of pressure as may be necessary. to
shift theindependent 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
pressure effected after the closing of the in-

. dependent exhaust-port by the main piston

G5

will be less than would have been effected
without the employment of the independent
exhaust-passages.

Under some conditions of operation the
pressure of the compressed steam may not be
sufficient to move the e‘ihaust valves 18 and
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19, and then the movement of these exhaust-
valves will not e effected untillive steam is
admitied &nmunh the main steam-admission
port,

The closure of “me lmmgpendent exhaust-
port by the piston before reaching the end of
its stroke insuvres a certain inerease of pres-
sure ot the end of the stroke, and the amount
of this increase will depend to some extent
on the distance-of the inner ends of the inde-
pendmb sxhaust-passages from the ehd of the
stroke of the piston. )

The md@puudent exhaust- paq‘sane*-;, if made
mti‘imomh largse, may prevent any compres=
sion of the finid before the main piston cov-’
ers the passage toward which it is moving,

an exhaust of finid in addition to that per-
mitted by the main valve 5, and the reduc-
tion in the back pressure effected by it wilk
reduce the compression of the fluid below
what it would be when controlled by the main
valve only. .

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 mth the chambers 10 and 11, 1e<ape»c
tively, when the piston-valve 18 or 19 is
moved away from the head 14 or 15 to the
limit of its stroke. The grooves 26 and 27,
when open to the. chambers 10 and 11, peumt
the admission of steam into the chambers 24

‘and.28.and are of such length that they ave

closed by the outward movemenb of the ex--
tensions 23 and 23, reopectwelv 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 cushion fox pre\'entmw or reduc-
ing shocks when the piston-valves18and 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 drain into the cham-
bers 10'and 11. The chambers 10and 11 are
provided with grooves 28 and 29, the ends of
which arve adaplﬂd to he 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 inte the space 30 between the
piston-valves, which may open to the atmos-
phere or e]scw here through the passage 21.
If at any time it is des ned to operate the
motor without jexhausting through the ex-
haust-ports 8 and 9, the plston»valves 18 and
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‘and no mmter how small it is it will pemmL
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19 may be locked in position to close those -

ports by means of the screw-threaded bolts
32 and 383, which may be screwed up until
they bear on the extensions 22 and 23 and
prevent movement of the valves 18and 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 :wamst, 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
pagsage 9 is closed by the main piston and by
the piston-valve 19. The passage $isopened
by the piston-valve 18, and the steatn and
water of condensation onthe left of the main

. piston is escaping through the passage 8,

10

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

In Fig. 2 T 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

5

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 off communication between

- the inner and outer ends of the passage 9.

20
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By this means the time of closing the passage

.9 by themovement of the main piston 7 may be

regulated. It will be understood that such
a construction may be employed at-each end

-of the cylinderand that the plug-valve 31 may

be employed to control any number of pas-
sagesleading from the interior of the cylinder
in position to have theirinner 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 limjted in its appli-
cation to a motor having asingle distribution-

- valve, asshown in the drawings, but is adapt-
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ed to be applied to any of the usual forms of
motor in which one or more main valves are
employed foradmitting and exhausting steam -
orinwhich the admission and exhaustof 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-
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valve device. _
It will be seen that when either of the ex-
haust-passages 8 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 eylinder 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-
crably located, as shown, on the lower side
of the main cylinder in order to provide for

more perfect drainage and to prevent leak-

age around the piston through the ports8 and
9 when covered by the piston 7. .

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

fluid to the cylinder, anindependent valve de-
viceactuated by fluid admitted tothe eylinder
by the main valve, or valves,and controlling
passages other than.the usual drainage or re-
lief passages for releasing fluid from the eyl-
inder, and means for closing the passages be-
fore the piston reaches the end of its stroke,
substantially as set forth. o '

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 orrelief passages, aitd
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.

85

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 eylinder and an independent or auxiliary
valve device, which is actuated by the: dif-
ference in pressures in the opposite ends of
the eylinder, for exhausting motive fluid from
the ¢ylinder through a passage, or passages,
other than the usnal 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, - : .
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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 eylinder, 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 differencein pressuresin the
oppoxsite 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.

105
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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,

I20

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 eylinder to open a port
in the opposite end of the eylinder beforethe
piston reaches the end of its stroke, substan-

tially as set forth. . :

6. In a-fluid-pressure motor, the combina-
tion, with a ecylinder, a piston, and a distri-
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bution-valve mechanism, of a main exhaust- -

e
o
AT




TC

r§

! , 588,587

passage, an auxiliary exhaust-passage near
one end of the ¢ylinder, in position to be cov-

-ered by the piston before reaching the end

of its stroke, a.valve davice controlling the
auxiliary exhaust-passage, and passages
through which fluid'is admitted from oppo-
site sides of the piston to operate the valive
device, substantially as set forth. )

7. In a fluid-pressure motor, the combina-
tion, with a cylinder, a piston, and a distri-
bution-valve mechanisim, of 2 main exhauss-
passage, auxiliary exhaust-passages leading
from near the opposite ends of the cylinder,
a valve device controlling the auxiliary- ex-
haust-passages, passages leading from the op-

posite ends of the cylinder to the oppesite
sides of the valve device, whereby the valve
device is exposed to and adapted $o be oper-
ated by the pressures in the opposite endsof.

the cylinder, ahd meéans whereby the valve 3

device may b&locked in position to close the
auxiliary exhaust-passages,. substantially ds’
sef forth. . : ) _
In testimony whereof I have hereunto set
my hand. N ‘
HENRY HERMAN WESTINGHOUSE.

Witnesses: ‘
F. E. GAITHER,

T, J. HOoGAN.




