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Lo all whom it may concern:

Beit known that I, Joy B. RHODES, a citizen
of the United Stateg of America, refﬂdmﬁ‘ at
Harvey, in the county of Cook and State of
Illmms have ivented certain new and useful
Improvements in Fluid-Actuated Valves, of
which the following is a speuhcatlon

My invention lelates to rect pPOC‘LtlHD‘ fuaid-
actuated valves adapted for use in various con-
nections—as, for e*mmp]e In reciprocating
stean - pumps, steam -engines, or other like
fluid-motors, wherein it is deswable to control
the admission and exhaust of fluid to and from
tiie eylinder by means of a valve of this char-
acter.

Grenerally stated, it is the object of my in-
vention to pronde a simaple and efficient con-
struction or form of fluid-motor involving in
its construction a flnid-actuated valve for re-
versing the order of admission and exhaust.

A specml object 1s to provide an improved

construction whereby live steam may be taken

from a cylinder and conducted to the valve-
chamber for the purpose of initially shifting
or actuating the valve.

Another ob'ect 1s to provide a construction

and system of ports and passages tending not

only to insure the desired action of the V‘le
but also to secure simplicity and compactness
of construction.

A further object is to provide a construe-
tion and arrangement which will obviate the
necessity of emplovmw certain objectionable
mechanical featuresheretotore considered nec-
essary 1n fHluid-motors having a valve operat-
ing on this principle.

It 1S also an object to provide certain details

and features of improvement tending to in-.

crease the general efficiency and servu,ea,bﬂ
1ty ot engines having fluid-actuated valves.
To th@ tforegoing and other useful ends my

Invention consists in matters hereinafter sef,
torth and claimed.

In the accompanying drawings, Fw‘mel 18

a side elevation, partly in section, of a steam-
pump embodvmo the principles of my 1mven-
tion. Fig. 2 is a horizontal section through
the valve-casing on line 2 2 in Fig. 1. Fw
3 1S a Ionﬂltlldln‘ll section thtou@h the Valve

While 1 have thus shown and descrlbad my .

that for thi

invention as applied to steam-pumps such as
shown in Fig. 1, it will be IeaJdllV understood
that the prmetples of my invention are appli-
cable to all reciprocating piston-engines, and
sreason I donot limit my Selt to the
use of my invention in connection with steam-
pumps. The system of ports and passages
and the steam-actuated valve which I have
shown and described can be employed in vari-
ous connections and in various kinds of recip-
rocating piston-engines regardless of the work
to be done by the engine. As thus illustrated,

however, my invention comprises, pr etemblv

an ordinar 'y eylinder A, adapted to inclose a
reciprocating piston B. The piston-rod of the
said piston is arranged, plefel ably, to slide or
work in an ordinary stu 1ng-box #. This pis-
ton-rod is in the present case conﬂected with a
pump-planger in the pump-barrel C. This

pump-plunger and the balance of the valve
mechanism inclosed by the structure at the

right of Fig. 1 can be of any suitable known or
approved construction. For this reason only
the portion of the pumpat the left, or, in other
words, the partsto which my invention relates,

are shownin section.
inder is plefemblv mounted a valve-casing D.

This valve-casing is adapted to inclose a re-
clprocatinge fspuool shaped valve E, adapted to
control the admission and exhaust of steam to
and from the cylinder. As shown in Fig. 1,
the piston has reached the end of its stroke to
the right and has caused the initial actuation
of the valve by admitting live steam from the
cevlinder to the valve- clmmbel In other
words, the piston has moved to the right suf-
hc1entlv to uncover the port 1, so as to allow
the steam driving the piston to pass through
this port and thence through the valve-ports
2 to the right of the valve. This, it w1ll be
seen, causes the valve to shifrt to the lett, and,

as Shown n I‘w I, the movement of the valve

has been sufficient to cover port 1. thereby
cutting off the admission of steam from the
cylinder. It will be seen, however. that the
movement of the valve has also been sufficient
to open the longitudinal port 3, thereby estah-
lishing direct connection 'Jetween the right-
hand end of the valve-chamber and the main
steam-1nlet 4. In this way the steam now

Upon thetop of this cyl— .
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of the valve.

2

passes directly from the inlet 4 through the
recess H and thence through the valve-passage
3 to the right of the valve. It will be ob-
served at this juncture that the sald passage
3 opens laterally through the middle portion ¢
Thus the, valve is initially ac-
tuated by an admission of working steam from
the cyvlinder, and the stroke of “the valve is
then completed by a direct admission of steam
from the main inlet. The valve, continuing
in its movement to the left, closes the recess

6, thereby cutting oftf the oxh*mst from the.

right of the piston through the port 7, it be-
ing observed that this recess 6 communicates
with the main or ultimate exhaust-passage 8.
The valve in moving to the left also uncovers
the annular recess 9, thereby allowing the ex-
haust from the left of the piston to pass out
through the port 10 and recess 9 into the main
exhaust-outlet. It will also be seen that the
movement of the valve to the left closes the

port 12, thereby cutting off the supply of steam

to the left of the piston, and opens the port

'13, thereby admitting steam from the main
the valve-chamber and the port

inlet through
7 to the right of the piston. In addition to
this the further movement ot the valve to the
left from the position shownin Fig. 1 closesthe
valve-passage 14, which, 1t will be seen, corre-
sponds to the previously-described passage 3.
Asshown in Fig. 1, the valve has moved sufli-
ciently to cover the port 15, and in completing
1tsstroke to the left it uncoversthe correspond-
ing port 16 at the right. The port 17, it will
be observed, corresponds to the port1, and the
recess 18 corresponds to the recess 5. T'he pro-
portion is preferably such that the valve can
move sufficiently in either direction to have
the part 19 cover either of the ports 3 and 14.
In such case the proper amount of pressure
will still be maintained on either end of the
valve, according to the position 1t occupies

by the admission of steam through either of

For example, the valve
in shifting to the left, as shown in Fig. 1,
may cut off the admission of steam through
the passage 3; but this will not interfere with
the maintenance of the valve in 1its shifted
position, inasmuch as the steam passing from
the inlet 4 through the ports 13 and 7 1s free
to pass to the right ot the valve through the
port 16. Thus 1t will be seen that with the
piston 1n the position shown in Kie. 1 the
steam, which has driven the piston to such
position, 1s free to enter to the right of the
valve, so as to initially actuate the valve
for the purpose of reversing the order of ad-
mission-and exhaust, and that this admission
1s then cut off, so as to allow the stroke of the
valve to be completed by a direct admission
of steam from the main inlet. Now with
steam entering the cylinder through port 7
and with the exhaust taking place through
the port 10 the piston travels to the left.

the ports 15 and 16.

Upon reaching the limit of its stroke to the .

785,018

left the piston uncovers the port 17 in the
same way that 1t i1s uncovering the port 1 1n
Figo. 1, and this, it will be seen, produces an
admission of live steam from the eylinder
through the said port 17 to the left of the
valve, and the pressure thus established 1n
the left-hand compartment of the valve-cham-
ber operates to initially actuate the valve and
cause it to move slightly to the right. The
movement of the valve in this direction con-
tinuing, the steam then enters to the left of
the valve through the port or passage 14, and
at the same time the admission of steam from
the cylinder 1s cut off. Thus the stroke or
movement of the valve to the right 1s com-
pleted by a direct admission of steam from
the main inlet in 2 manner similar to the way
in which its stroke to the left was completed,
as previously described. The movement of
the valve to the right also opens the exhaust-
passage 0, allowmo the exhaust at the right
of the piston to pass out through the port 7
and then into the main exhaust—otwlet or ulti-
mate exhaust-passage. If the movement 1s
suflicient to cause the partition 19 to cover
the passage 14, the pressure at the left of the
ralve 18 mamtamed by the admission of steam
from the port 10 through the port 15. As
soon as the valve shifts sufﬁciently to open
the port 12 the live steam entering from the
inlet 4 through the recess 18 and said port 12,
thence through the valve-chamber and the
port 10 to the cylinder, starts the piston to
the richt. Thus the operation is efficient and
p()Sitwe in character, and with the arrange-
ment shown the Valve in opening the exhaust-
nassage does not weaken the pressure which
is driving 1t. In other words, before the
valve opens the exhaust inshifting in either di-
rection it first establishes direct communica-
tion between the maln inlet and one end of
the valve-chamber. In this way the valve,
although initially actuated by thesteam which
is driving the piston, does not have any tend-
ency to come to a standstill when 1t reduces
the pressure in the cylinder by opening the
exhaust. The direct admission tromn the main
steam-inlet to the end of the valve hasalready
been established when the pressure in the cyl-
inder is thus reduced. Furthermore, 1t will
be seen thatalthough the passages 3 and 14 are
for a brief instant both in communication with
the main steam-inlet, as shown 1n Fig. 1, the
valve nevertheless does not have any tendency
to come to a standstill, inasmuch as the ports11
and 20 serve as relief-ports to relieve the pres-
sure opposing the desired movement of the
valve. For example, with the relative posi-
tion shown in Fig. 1 the steam from the main
inlet is passing to the left of the valve through
the passage 14, and thereby opposing the de-
sired movement of the valve to the left. This
does not, however, bring the valve to a stand-
still, inasmuch as the steam which thus enters
to the left of the valve is free to escape to the
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cylinder by way of the port 11, while
steam which passes to the right of the valve
1s confined in the right-hand compartment of
the valve-chamber by reason of the port 20
being closed by the piston. Thus these ports
11 and 20 not only act as relief-ports, but also

exhaust-ports for exhausting the steam
trom 1n front of the valve as it admnees one
way or the other.

As to construction, it will be seen that the
valve 1s preferably spool - shaped In form,
‘md 1S promded at 1ts left with a pair of disks
¢ and ¢° and at 1ts right with a similar pair
of disks ¢ and ¢'. The disks comprising each
pair are, 1t will be seen, arranged far enough
‘Lpart to promde the annular SPACES Or recesses
¢ and ¢’.. Thus the valve consists of end disks,
which control the various inlet and exhaust
ports and passages, and of a central and rela-
tively small portion, which controls the admis-
sion ot steam to the cylinder and also the di-
rect acmission of steam to the ends of the
valve. The system of portsand passages per-
mits the initial actuation of the valve by live

steam from the cylinder without the necessity

of employing a special form of piston and
also without employing a special form of stuff-
ing-box. In other words, the valve, although
actuated positively and efficiently in the man-
ner described, does not necessitate any changes
or alteratlons 1n the form of the cylinder amd
piston. Thus the cylinder and valve-casing
may be of compactandsimple form, the leno*th
of the piston and cylinder being reduced £o q
minimum. Preferably the valve 1S made 1n
two pieces, as shown in Fig. 3, the two disks

at one end being made inteo ral and screwed

onto the threaded portion ¢. It will be read-

1ly understood, however, that the valve can
be constructed to sult the req uirements of any
particular case.

I claim, broadly, the feature of so arrang-
ing the hvﬂ steam ports relatively to the pas-
sages or portsfor admitting working-cylinder
steam to the valyve-chamber that the live-
steam ports must open just prior to the cut-
ting off of the working steam from the cylin-
der. 1 also claim, brmdlv the feature of so
arranging the different ports and passages
r ehtu ely to each other that the exhaust from
the cylinder is established subsequent to the
complete cutting off of working steam from

the cvlin'der to the valve-chamber, or at least

not earlier than contempomneouslv with the
cutting off of the admission of cylinder-steam
to the valve-chamber, so as to prevent the ex-
haust from the cylinder from weakening the
steam-pressuare 1n the eylinder necessary for
1nitially actuating thevalve. Asfaras]I know
both these features are broadly new to me.

What I claim as my invention 1s—

1. The combination of a cylinder, a piston
inclosed 1n said eylinder, a valve-casing, alive-

steam -port leading to the valve-casing, ex-

haust-ports, a reciprocating valve inclosed in

the |

port leading to

3

sald valve-casing, ports connecting the inte-
rior of the valve-casing with that of the cyl-
ider, passages through the reciprocating
valve adapted to register with the live-steam
port and the ports connecting the interior of
the valve-casing with the cvlinder, said ports
ancl passages being so related and located that

the valve is initially actuated by live steam

taken from between the piston and one end ot
the cylinder at the end of each stroke, and by
a partial movement in either direction to cut
off the admission of the steam fr om the cyl-
inder to the valve-chamber.

2. The combination of a suitable cylinder,
a piston reciprocating therein, asuitable valve-
casing having a centrally-arranged portion
dividing the valve-chamber into two compart-
ments, a valve having a reduced middle por-
tion adapted to ‘thelnatelv close one and the
other of two admission-ports formed in said
central portion, said valve having a plurality
of disks at each end, the cvhnder and valve-
casing being plomded with a pair of ports
adapted to be alternately covered and uncov-
eredd by the said end disks, one port being
covered by one end disk while the other port
18 1n communication with the space between
the two disks at the other end of the valve,
whereby the live steam driving the piston is
admitted to the valve-chamber to initially ac-
tuate the valveat the end of each piston-stroke,
and the said valve-casing being provided w1th
a palr of annular grooves or recesses serving
as exhaust-passages and controlled by the in-
termediate disks of said valve, one annular

groove or recess being covered by one inter-

mediate disk while the other groove or annu-
lar recess 1s uncovered by the other interme-
ciate disk, and said valve being provided with
passages adapted to open prior to the cutting
off of steam from the cylinder, so as to admit
live steam directly to the Valve chamber to
complete the stroke of the valve.

3. In a steam-pump, the combination of a
suitable cylinder, a piston reciprocating there-
in, & valve-casing mounted upon the cylinder,
a reciprocating valve inclosed by the casing,
said cylinderanc
ports at opposite ends a,chpted to codperate
with two longitudinal ports in the opposite
ends of the Valv so as to admit the live steam
driving the plston mto the valve-chamber to
actuate the valve at the end of each piston-
stroke, said valve having a central portion for
controlling the admission of [ive steam through
suitable ports both to the cylinder and to the

ends of the valve, and said valve being pro-

vided with a pair of disks adapted to “alter-
nately cover and uncover exhaust-passages in

the valve-casing, one exhaust-passage being

covered while the other is uncovered.

4. The combination of a suitable cylinder,
a single-headed reciprocating piston inclosed
therein, a suitable valve-casing, a live-steam
the valve-casing, an exhaust-

casing having two admission-
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port, ports connecting the intevior of the

valve-casing with that of the eylinder, a re-
ciprocating valve inclosed 1n said valve-casing
provided at each end with disks and passages
and having a central portion adapted to con-
trol the admission of steam through the ports
of the cylinder, the said disks being adapted to
control the exhaust from the cylinder through
the portsand passages, and the said portsand
passages being so related and located that the
reciprocating valve is actuated at the end of
each stroke by the live steam drivinge the
piston. |

- 5. The combination of a suitable cylinder.
a piston reciprocating therein provided with
a single disk or head, a valve-casing, a recip-
rocating spool-shaped valve 1nclosed by said
casing, sald cylinder and casing being pro-
vided with a pair of ports adapted to admit
the live steam driving the piston into the valve-
chamber to 1nitially actuate the valve at the
end ot each piston-stroke, the valve being pro-
vided with a pair of end ports through which
the steam is allowed to pass into the end of
the chamber, the said valve being also pro-
vided with a palr of longltudmally extending
ducts or passages, each pair of ducts opening
laterally into the middle portion of the valve,
whereby each stroke of the valve 1s completed
bv direct admission of steam to the valve-
chamber from the main inlet, and the cylin-
der and casing being constructed with a pair
of ports connecting the extreme end portions
of the valve-chamber with the cylinder.

6. The combination of a suitable cylinder
and piston, a valve and valve-casing, the cyl-
inder and casing being constructed with suit-
able ports and passages through which the
steam driving the piston 1s admitted to the
valve-chamber to 1nitially actuate the valve,
the valve being constructed with passages
through which steam 1s admitted directly from
the main steam-inlet to the valve-chamber to
complete the stroke of the valve,
inder and casing being constructed with re-
lief-ports to prevent the valve from centering.

7. The combination of a valve having a pair
of disks at each end, and having also a Tmiddle
portion, a cylinder and piston, a valve-casing
InCl()%lIlU‘ sald valve, sald casing being pro-
vided with a centr: al portion havi N0 tWo re-
cesses separated by a partition in which the
saicd middle portion of the valve slides or re-
ciprocates, suitable ports or passages for ad-
mitting live steam from the cylinder to the
valve- chamber to initially actuate the valve,
suitable ports or passages for admitting steam
directly from the main steam-inlet to the
valve-chamber for the purpose of completing
the stroke of the valve, and a pair of relietf-
ports for preventing the valve from centering.

8. In a steam-pump, the combination of a
suitable eylinder, a piston, a suitable valve and
valve - casing, the cylinder and valve-casing
having ports through which the steam driv-

and the cyl-

785,018

ing the piston is admitted to the valve-cham-

])(}I to initially actuate the valve at the end of -

each piston-stroke, the valve being provided
with passages throueh whizh steam 1s admit-
ted directly from the main steam-inlet to the
valve-chamber to complete the stroke ot the
valve, and the cylinder and valve-casing being
also provided with suitable ports and passages
through which the steam entering the valve-
chamber directly from the main steam-inlet
may pass to the eylinder and thence back to
the valve-chamber, thercby maintaining the
preponderance of pressure on the valve in the
desired direction.

9. In a steam-pump, the combination of a
suitable piston and cylinder, a suitable valve
and valve-casing, the cylinderand valve-casing
being provided with a pair of ports through
which the steam driving the piston 1s admit-
ted to the valve-chamber to initially actuate
the valve at the end of each piston-stroke, said
valve being provided with a pair of passages
throungh which steam is adimitted directly
from the main steam-inlet to the valve-cham-
ber to complete the stroke of the valve, the
cylinder and casing being provided with a pair
of main ports for admitting and exhausting
the steam to and from the cylinder, and the
cylinder and casing being further provided
with a pair of ports through which the steam
entering the valve-chamber directly from the
main steam-inlet passes into the piston-cham-
ber and thence back to the valve-chamber
through the said main ports, substantially as
and for the purpose set forth.

10. In a steam-pump, the combination of a
piston and valve, a cylinder and valve-casing,
passages controlled by both the piston and
said valve for admitting working steam from
the cylinder to the valve-chamber to initially
actuate the valve at the end of each piston-
stroke, the valve cutting off the admission of
steam from the cylinder before 1t reaches the
end of its stroke, passages 1n the said valve
opening to admit steam directly from the main
supply -inlet to complete the stroke of the
valve, a pair of ports for admitting and ex-
hausting steam to and from sald piston and
codperating with the valve to establish an ex-
haust from the cylinder subsequent to the cut-
ting off of the admission of working steam
from the cylinder to the valve- ch%mber, Sa1c
last-mentioned passages being each adapted
to open just prior to the cutting off of steam
trom the cylinder.

11. In a steam-pump, the combination of a
piston and valve, a cylinder and valve-casing,
passages opened bV the piston to admit work-
ing steam from the cylinder to the valve-cham-
ber to initially actuate the valve at the end of

each piston-strolke, passages for establishing
direct admission of steam from the main sup-
ply-inlet to the valve-chamber upon a partial
movement of the valve in either direction,
means for cutting off the admission of work-
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1ng steam from the cylinder tothe valve-cham-
ber subsequent to the said direct admission of
steam and prior to the completion of the valve-
stroke, suitable ports and passages for admit-
ting and exhausting steam to and from the
cylinder, and means whereby the exhaust
from the cylinder is established subsequent to
the cutting off of the admission of working
steam from-the cylinder to the valve-chamber.

12. The combination of a piston and cylin-
der, areciprocating valve having each end pro-
vided with a head, a valve-casing inclosing
said valve, said casing or cylinder being pro-
vided with suitable ports for admittine and
exhausting motive fluid to and from said cyl-
inder, and the said eylinder and valve-casing
having also suitable ports or passages acdapted
to admit cylinder-steam to the valve-chamber
to exert pressure upon one of said heads to
mnitially actuate the valve at the end of each
piston-stroke and while the other head of the
valve is subject to motive fluid pressure in
the same direction, and said valve. having a
pair of live-steam-admission ports each adapt-
ed to open just prior to the cutting off of steam
trom the cylinder, so as to complete the stroke
of the valve in each direction.

13. The combination of a piston and eylin-
der, a reciprocating valve having each end pro-
vided with a head, a valve-casing inclosing
sald valve, said casing and eylinder belng pro-
vided with suitable ports for admittine and
exhausting motive fluid to and from said cyl-
inder, and the said cylinder and valve-casing
having also suitable ports or passages adapted
to admit working cylinder-steam to the valve-
chamber to exert pressure upon either one ot

sald heads to initially actuate the valve at the

end of each piston-stroke and while the other
head of the valve is subject to motive fluid
pressure 1n the same direction, the valve be-
1ng acdapted by a partial movement to cut off

the admission of cylinder-steam, and said

55

6o

valve having a pair of live-steam-admission
ports each adapted to open just prior to the
cutting off of steam from the cylinder, so as
to complete the stroke of the valve in each
direction. |

14. The .combination of a piston and cylin-
der, a reciprocating valve provided at each
end with & head, and a valve-casing 1nclosing
said valve, said cylinder and casing being pro-
vided with piston-controlled ports for admit-
ting working cylinder-steam to the valve-
chamber to initially actuate the valve, in each
direction, said casing having live-steam-ad-
mission ports adapted to maintain a direct
live-steam pressure upon either head of the
valve while the other head is subject to cylin-
der-steam pressure in the same direction, the
direct and cylinder pressures exerted simul-
taneously on the two heads giving the neces-
sary preponderance of pressure in the desired

~direction to initially actuate the valve at the

end of each piston-stroke, in each direction.

>

- means tor cutting off the admission of cylin-

der-steam upon a partial movement of the
valve in each direction, and means for admit-
ting live steam to the valve-chamber before
the cutting off of the eylinder-steam to com-

plete the stroke of the valve, in each direction.

15. In a motive-fluid -actuated engine, the
combination of a piston and cylinder, a recip-
rocating motive- fluid -actuated valve, and a
casing inclosing said valve, said eylinder and
casing being provided with piston-controlled
ports for admitting working eyvlinder-steam
to the valve-chamber to initiallv actuate the
valve at the end of each piston-stroke, in each
direction, means for cutting off said admission
of cylinder-steam upon a partial movement
of the valve, in each direction, the engine
structure as a whole being provided with live-
steam -admission passages adapted to open
prior to the said cutting off of cylinder-steam
and before the said valve completes its stroke,
in each direction, and adapted to thus admit
live steam directly to the valve-chamber to
complete the stroke of the valve. in each di-
rection. |

16. In a steam-pump, the combination of a
piston and cylinder, and a reciprocating valve
and a valve-casing, the pump structure as a
whole having suitable ports for ad mitting
working steam from the evlinder to the valve-
chamber to initially actuate the valve at the
end of each piston-stroke, said ports being so
located that said valve is adapted by a partial
movement in each direction to cut off the ad-
mission of steam from the cvlinder to the
valve-chamber,the engine structureasa whole
being also provided with suitable ports adapt-
ed to open just prior to the cutting off of steam
from the cylinder, and adapted to thereby ad-
mit live steam to the valve-chamber to com-
plete the stroke of the valve in each direction,
and the pump structure as a whole being
turther provided with ports for admitting and
exhausting steam to and from the cylinder
for the purpose of actuating the piston, said
last-mentioned ports being adapted to coOP-
erate with the valve in establishing an exhaust

from the cylinder just after the cutting off of

the admission of eylinder-steam to the valve-
chamber.

17. The combination of «a cylinder, a recip-
rocating piston in said cylinder, a reciprocat-
ing valve provided at each end with a cylin-
dric head, said valve having also a reduced
cylindric middle portion, and a valve-casing
inclosing said valve, said eylinder and casing
connected with piston-controlled ports for ad-
mitting the working cylinder-steam to the
valve-chamber to initially actuate the valve in
each direction, live-steam -admission ports
acdlapted to maintain a direct live-steam pres-
sure upon the heads of the valve, ports con-
necting the heads of the valve with the cylin-
der, the direct and cylinder pressures thus ex-
erted simultaneously on the two heads o1ving
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the necessary preponderance of pressure in the
desired direction to initially actuate the valve
at the end of each piston-stroke, the ports in
the valve-casing, valve and to the eylinder be-
ine such that the stroke of the valve in each
direction being completed by the admission of
live steam to the valve-chamber just prior and
subsequent to the cutting off of the admission
of working steam thereto from the cylinder.

18. In a motive-fluid-actuated engine, the
combination of a cylinder, a reciprocating pis-
ton in said cylinder, a reciprocating motive-
fluid-actuated valve, and a casing inclosing said
valve, said cylinder and casing being provided
with piston-controlled ports for admitting
working cylinder-steam to the valve-chamber
to initially actuate the valve at the end of each
piston-stroke, live-steam-admission passages
connecting the cvlinder with the valve-casing
and adapted to open before the said valve com-
nletes its stroke in each direction, and adapted
to thus admit live steam directly to the valve-
chamber to complete each stroke of the valve,
said passages being so arranged and con-
structed to also open just before the admission
of cylinder-steam iscut off, whereby the stroke
of the valve in each direction is completed by
the admission of live steam to the valve-cham-
ber just prior and subsequent to the cutting
off of admission of working steam thereto
from the cylinder. '

19. A motive-fluid - actuated engine com-
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prising a suitable cylinder, a live-steam con-
nection, a reciprocating piston in sald cylin-
der, a suitable valve-casing, reciprocating mo-

tive-fluid-actuated valve in the valve-casing,

suitable ports connecting the cylinder with the
valve-casing for admitting working steam
from the eylinder to the valve-chamber to 1ni-
tially actuate the valve at the end of each pis-
ton -stroke, and whereby the admission of
steam from the cylinder to the valve-chamber
is cut off upon a partial movement of the valve
in each direction, suitable ports and passages
havine a direct connection with the live-steam
connection end of the casing to effect a direct
admission of live steam to the valve-chamber
to complete the stroke of the valve in each
direction, the different ports and passages be-
ing so relatively disposed that the said direct
admission of live steam to the valve-chamber
is established just prior-to the cutting off of
steam from the cylinder, and suitable ports
and passages adapted to cooperate with said
valve in admitting and exhausting steam to
and from the cylinder for the purpose of ac-
tuating the piston.

Siened by me at Chicago, ook county, k-
nois, this 5th day of May, 1902.

JAY B. RHODES.

Witnesses:
ArTHUR K. DURAXND,
Harry P. BAUMGARTNER.
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