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To all whom it may concerm:
Be it known that I, TLAN. MOORE, a c¢itizen

of the United States, residing at the city of

3attle Creek, in the county of Calhoun-and

State of Michigan, have invented certain new
and useful Improvements in Steam-Engine
Valves, of which the following is a specifica-
tion. | | *

My invention relates tosteam-engines, and
more particularly to steam-engines for pump-
ing purposes which have steam-actuated pis-
ton-valves, though the engine here disclosed
is adapted to other purposes. |

This engine is an improvement on the en-
oine shown in Patent No. 431,045, issued July
1, 1890, to Richard L. Frost, for a steam-ac-
tuated valve. Thevalveandenginearesimi-
lar to the above-named engine, except that
they are not constructed nor intended to se-

cureisochronal motion between the valve and

engine-piston. |

The objects of this invention are, first, to
provide an engine with a valve soconstructed
that its motion shall be posifive and exact;
second, to provide an improved means of con-
trolling the valve to avoid its sensitiveness to
variations of steam-pressure due to a mere
opening of the valve and tosimilar infiluence
upon it under varying conditions while in
operation; third, to providein avalve of this
class improved means of insuring a cuashion-
ing of the valve where the engine is used to
operate a pumpand the exhaust-steam is con-
densed in the cold water passing through the
pump; fourth, to provide, in the construc-
tion and connection of valves and cylinders,

improved and new means of governing the .
1 accomplish these objects of my

engine.
invention by the mechanism shown in the
accompanying drawings, in which—
Figure 1isa vertical longitudinal sectional
view through an engine cylinder and valve
cmbodying all the principlesof myinvention,
talkken on line 1 1 of Fig.2. Fig.2 is a verti-
cal transverse sectional view of the same,
taken on line 2 2 of Fig. 1, both views being
talken looking in the direction of the little ar-
rows at the ends of the section-lines.
Similar letters of reference refer to similar
parts throughout the several views. -
Referring to the lettered parts of the draw-
ings, A represents an engine-cylinder. Drep-

| resents the steam-chest and valve-casing se-

cured tothe side of the same by suitable means
and connected to the engine-cylinder by va-
rious ports hereinafter specially described.

B is the piston in the engine-eylinder.

C is the piston-rod. Around the piston I3
is an annular groove C", extending entirely
around the same. Through the piston-rod €
is a passage C’, which passes from the end of
the piston-rod through the same to the pis-
ton-head and out through the piston-head
into the annular groove C’'. The head A" is
inserted in one end of the eylinder, and be-

vond this is a chamber A'; into which one end

of the piston-rod reciprocates. The piston-

rod also extends out at the other end of the

eylinder and is connected to a pump or other
machine or mechanism which it 1s desired to
operate, this engine being well adapted and
intended for use as a pumping-engine.

The valve-chamber and steam-chest to one

side of the cylinder are shaped like a hollow

Nt

cylinder an ddivided into chambers K~ al
each end, which are to serve as eylinders for

actuating the valve, and it is further divided
into the recesses 1" and I' and II' and ' to

cach side of the center and the recess J' by
the center, which have passages for connect-

ing with the various ports of the valve for

actuating the engine. These recesses are
formed by the insertion of suitable plug-like
partitions which divide the elongated cylin-
der up into the recesses, which are all annu-
lar, as specified, the chambers 1’ being inner
annular grooves in two of the plugs, as will
he readily seen on examining Fig. 1.
valve E is a piston-valve and 1s steam actu-
ated. On each end are enlarged piston-heads
E' E’, which reciprocate in cylindrical cham-
bers K’ E' and serve to actuate the valve.
The piston-heads E' E' are united by the main
body of the valve, which is cylindrical and
hollow or tubular toward each end and 18
plugged at the ends, and there is solid metal
between the tubular chambers thus formed
in the body of the valve.

The central portion of the valveis reduced

by a broad annular groove J, which is of suifi-

cient length when the valve is reciprocated
from side to side to connect the chambers J’
and I’ together alternately, which forms con-
nections for exhausting the steam from the
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engine -cylinder, and, of course, when the

-. ..Valve 1eclprocates thls exhaustis alternated
“from one end to the other of the cylinder.
Through the body of the valve R, to each side
—of the cen‘ter are perforations II which con-
. nectwith th_e recesses H', formed 11 each end:
- of the valve, and are ada,pted to register at |
R all times with the said recesses H' II"
- farther toward each end of the valve are rows
or series of perforations I, extending trans-.
~ versely around the valve E ::md at dlﬁel ent
- distances from the valve-head.
forationsextend inwardly to the centl al cham-
Dber in each end of the valve and serve to
15 connect the recesses I' with the recesses H’
- through the ports H, and when the valve is
IRy moved to one side also register with annular
- recesses I' and serve to connect the said re-.

- cesses I with the recesses H' and deliver live
steam from the passage D' directly into the |
Smaller ports G open at each end on |

St

These per-

valve.

~ the exterior surface of the valve E and form

L loops which, when the valve is. reciprocated,

. connect the Ghambels E'" and the recesses T’

together for a llttle dIStELHCB during their 0p-
er ::11310[1 |

" The ports. a,nd stemn pdsqa 0eS R R connect 1

"'-f..._the outer ends of the valve-chambers E to
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“ends of the cylinder.

- enter the chambers K" at a considerable dis-
~ tance from the inner end.

ister with the annular groove C" in the pis-

ton-head when it r e&(,he% theend of itsstroke.
“Other ports M M connect the inner end of the |

chambers E to the main passages K K to the

of passages G are situated at a little less dis-

tance from the piston-heads E’ than the ports

M are from the inner ends of the chambers
E”. The main passages K extend from the
chamber. H' I1' to each end of the cylinder to
deliver and exhaust the steam which actuates
the piston-head, and a passage N extends
from the chamber A’ up to connect through
the passage around one end of the plug-par-
titions of the valve- chambel, as indicated, to
the delivery-passage D', which leads to the
supply-pipe D'. .

Having thus pointed out the construction
and arrangement of the various parts of my
improved engine, I will now state their oper-
ation and functwns and what is accomplished
by the various connections, and the reasons
for the location of the various ports and their
arrangement will more deﬁmtely appear.

In the operation of my improved engine
steam passes down through the delivery-pipe

D', through the passage D" to the right of |

the engine, down around the plllﬂ'-ll]xe parti-
tion, through the passage and port N into the
steam-chamber A', through the passage C'in
the piston-rod, out thwuc-*h the piston-head
into the annular OTOOVE 6 ', up through the
port R into the outer end of the left—hand

chamber E", and drives the valve E over to-
ward the right to the position indicated in the

“drawings.

~end of the cylinder.

"T'he outer ends

. 561,682

~When the valve is carried to this
'-pGSltlon steam enters through the passage
| D", down into the left-hand annulal recess I,
-_ thmun‘h the port I, through the hollow loft. .
“hand end of the V&IVG out through the port -
H Into the left-hand valve-recess ', down
‘through the port and passage K into the cyl-
inder to drive the piston-head to the opposite 7
‘The steam from the

right-hand end of the cylinder exhausts out -

steam through the right- hand annular recess

| thrmwh the right-hand port K into the right- -

| hand recess I throunh the passage formed by -
the annular depressmn J in the valve, down
| through the recess J', and out tlnouﬂh the
: _.'exhaust -passage L. 'Whenthe &BHIﬂ&I’“lOOTQ R
C" registerswith the port and passage R atthe
ri O*ht end, the steam is passed up to the outer
end of the right-hand chamber E' and drives 8s
the valve back toward the left and admits -

0

I', through the ports I, out through the port -~
IT into the right- hand recess H’, and down

~through the rlﬂht hand passage and port I to
theri frht hand end of the eylinder. o
cates the Dassage of the steam to actuate the

611“1116

o

Thisindi- -

When the Valve reupl ocates-and is driven .=

-_.fmm the left-hand end toward the right, it
the steam-cylinder A toward the outer ends

of the same at such points that they will reg- |

05

-will be noted that the left-hand pl%on F’, as. -
it approaches the right hand in the recess
| B, forces steam out throunh the little port -
1M, ‘and also that steam escapes through the
ports I, through the hollow of the *mh ¢, out

1 throu ﬂ'h the pmt I into the recess H'.
~The said ports M M |

100

"Wh(,n[ o

the left-hand. piston E passes far enough to
the right, it shuts off the ports M zmd also

‘the pmts I, and a small quantity of exhaust-

steam is confined in the right-hand end of the
recess E' and is comprebsed there and serves
as a cushion to prevent a slamming of the
valve in its chamber, which would soon de-
stroy 1t. The same mlanﬂ'ement 1s dupli-
cated at the right-hand end of the valve.

When the engine is used as a pumping-en-
gine and cxhaust steam 1s turned into water
passing through the pump and the water is
very cold, 1t iS frequently found that it will
be condensed and a vacuum formed in all
parts, and under these circumstances confin-
ing of the steam in the inner ends of the
chamber K’ is insufficient to amount to a per-
fect cushion. To overcome this tendenecy,
the port G is made thloucrh the wall of the
valve, as indicated in I‘w , and opens at a
little dlcstance from the head E', but nearer
to the head than the distance b_etw cen 111e
port M. and inner end of the chamber E’
The right-hand opening to the passage G is
at sueh a distance that it will register with
and open into the recess I’ when the outer
end of the port is close to the inner end of
the chamber K.

In operation it will be seen that live steam
will. be delivered through the annular recess
I', through the passage G into the inner end
of the ehambel E”, and will therefore supply
sufficient pressure to acoomphsh the cushion-

108

1I1C

115

I30




o

J

10

b
Lt

23

25

(s
5 3

40

45

50

frt
(AL

6o

561,682

ing of the head B at that point, even though

all steam in the engine and in the chamber
T has been condensed. DBy this construc-
tion perfect cushioning of the valvei1s accom-
plished at all times. |

To accomplish the governing of my im-

proved engine, I supply a double row or series
of ports Iin the valve at different distances
from its center adapted to register with the
annular live-steam recess I'. In the draw-
ings only two of these small ports 1 appear,
but their noamber can be incereased and they

be distributed laterally around the valve.

When the pump is working with a light
pressure and with a light load, not so much
steanm-pressure will be exerted to actuate the
same, and the movement of the engine-piston
will tend toincreasein rapidity.
to increase in rapidity the interval of time
which it will be allowed to cover and connect

with the ports R will be shortened, and only |

sufficient steam will be admitted into the
onter ends of the chamber E" to carry the

valve toits point of cushioning, and the valve
at that point will be such a distance that one

row, or only a part of the series of ports I,

will come opposite the recess I', when the en-

oine-piston will return and cut off the steam
and stop the valve at that point, thus limit-

“ing the supply of steam delivered to the en-

oine. When its tendency is to move too rap-

idly, by making the ports I very small and
| annular groove, C”,in said cylinder; a piston-

spreading a number of them over a consider-
able distance of the valve at that point, it
will be seen that the mechanism can be made
to form an engine which is almost perfect in
its governing qualities, and it will only move
the valve sufficiently to supply the steam to
secure the rapidity of motion of ‘the engine
required. | |
When theengineisoperating underaheavy
load and operates slowly, the piston B will
not return soquickly to reverse. More steam
will be admitted into the end chambers E”
E"”, the valve will consequently be moved
farther and a greater number of the series of
ports I will be exposed and more steam will
be delivered to the engine-cylinder, and in
consequence its aection will become stronger
and quicker. When the load is heavy, the
pressure in the end of the c¢ylinder 1s greater
on aceount of the resistance to the piston, and
will deliver a high pressure from the cylinder
onto the valve-head E in the chamber E”,
and will consequently increase the supply of
steam to the cyvlinder, and so delivers the
force required to overcome the greater resist-
ance by exposing a larger or the full number
of ports I in the valve. This shows how the
engine is governed both in reducing and in-
creasing speed by this device.

In the use for which my improved engine
is intended it is found that two sets of ports
I ave sufficient for all practieal purposes, and
that the engine, where the load is constant,
can besufficiently adjusted at the throttle, as

- for pumping purposes, with only one port.

As it tends

L2

Having thus deseribed my improved en-
gine, I desire to state that it can be consider-
ably varied in its details without departing
from my invention, and that certain of the
parts and ports which serve a very useful
purpose in the engine may be dispensed with.
FFor instance, the engine for ordinary work
will be found to be all that is desired if the
ports G are omifted, and it is only necessary
to have these ports G where the engine is a
pumping-engine and exhausts its steam Into
cold water. The engine will operate very
well without the ports M leading from the
passages to the engine-cylinder into the end
recesses E'; but it will operate much better
and will be much more convenient to con-
straet and will operate in a much more satis-
factory manner if these ports are present.

The cushioning, in case these ports are dis-

pensed with, would be effected by locating
the ports I at a proper distance from the pis-
ton-heads E'. To persons skilled in the art
other changes will readily suggest themselves
without changing the features of my inven-
tion. - |

Having thus described my improved en-
gine, what I claim as new, and desire 1o se-
cure by Letters Patent, 18—

1.. In a steam-engine, the combination with
the engine-cylinder, A, of the cylinder-head,
A'": a steam-chamber, A', beyond the head,
A’ of the cylinder; a piston-head, B, with an
rod, C, extending through the head, A", into
the chamber, A’, containing a passage, C,
which extends through the piston-rod and
through the piston-head, I3, out into the an-
nulargroove,C"; avalve-chamber and steam-
chest, D, supported to one side of the engine-
cylinder and containing a cylindrical valve-
chamber which is divided by the plug-like
partitions into the cylindrical end chambers,
E’, E', annular recesses, I', I', next to the
outer chambers, K, E''; and enlarged re-

cesses, H', H', to each side of the central por- .

tion and a recess, J', at the center; a piston-

valve, E, adapted to reciprocate back and

forth through the partitions and through the
recesses; pistons, K, E', on each end of said
valve actuated in the cylindrical chambers,
E", E”, the said valve, K, being reduced in
size by a broad, annular groove, J, at the cen-
ter and being hollow or tubular at each end
and solid at the middle, the said chambers, re-
cesses and engine-cylinders being connected

by ports, H, I, through the walls of said valve

to the center situated to each side of the an-
nular groove, J,and adapted to register with
the recesses, H', H', at-all times; a series of
ports, I, through the walls of said piston-valve
to the center adapted to register with the an-
nular recess, I', at each end when the valve
is moved from side to side; and an Independ-
ent passage, G, toward each end of the valve
opening at each of its ends to the outside,
situated so that its inner end will register
with the recess, I', and the outer end will de-

70

75

3¢

QG

100

I10

120

125




16

Jliver steam to the inner ends of the valve- |
chambers, E, a passage, R, connecting the
~outer ends of the valve- clla,mbers 108 :Wlth
the outer ends of :the engine- cy].md(,r to reg- |
5 ister with the annular groove, C", to actuate
. the valve; passages, I, I, 1e&dmw from the :
1 valve- 1'ee.esses I, to the ends of the en-
NN ;ﬂ*me -cylinder: to actlmte the piston of the en-:

~ gine; and passages, M, leading from toward
gthe 1111161‘ ends of Lhe clmmbels E", to the:
- steam-passages, K, I, to the enﬂ‘me“ an in-

. dependent pasaawe, N COHDGGhnw f,he cham- :

. ber, A/, to the steam- -delivery passage, D'';

and a delivery-pipe, D', to deliver steam
through the passage, D", to the valve to actu-

. ate. the same: to actuate the engine, all coact~

SERERDERERED §A”, a steeam -chamber, A’“ beyond the head,

40 V

435

50

55

6o

L ~ing tog ether subsmntmlly as descrlbed for the
RN pmpose specified., | 5

- 20Ina stbalmennme Lhe emnbmaﬁmn mLh
the engine- cylmdef A, of the cylinder-head,

, of the: ylmder"? 2 plsf{m -head, B, Wlth

fm anmﬂm oroove, ¢, in said eyhnd&er, & Pis- |
ton-rod e\temhnﬂ' thrmwh the head, A", into .
25 the chamber, A‘F ' Cont@mmw a passage, C',
~ which e:xtends throuﬂh the piston-rod ande
. through the piston- ]163(1 B, out into the an- |
. nulargroove, '"; avalve @hamber andsteam-
. chest, D, fsupported to one side of the engine-
eyhnﬂer and containing a cylindrieal valve-
. chamber which is divided by the plug-like
1 partitions into the (,ylmdmc&l end chambers,
o B RY
AR Gutel ehambers 1Dk

oo tion, andareeess J', at the center;

EH
cesses, H', I’ to each side of the eentm]_ Por-

valve, E, :Ld&pted to reciprocate back: and
forth throu gh the partitions and through the
recesses; plstons E', K, on each end of said

valve actuated in the cylmdmeal chambers,
E"Y, E”, the said valve, E, being reduced in
.slfe by a broad, annular groove, J, at the cen-
ter and being hollow or tubular at each end
and solid at the middle, the said chambers,
recesses and engine-cylinders being connect-
ed by ports, I, I, through the walls of said
valve to the center situated to each side of
the annular groove, J, and adapted to regis-
ter with the recesses, IH', H', at all times; a
series of ports, I, through the walls of said
piston-valve to the center adapted to register
with the annular recess, I', at each end when
the valve 1s moved from side to side; a pas-
sage, IR, connecting the outer ends of the
valve-chambers, K, with the outer ends of
the engine-cylinder to register with the annu-

lar groove, C", to actuate the valve; passages,

I, K leadmﬂ‘ from the valve- 1*euesses I, H,
to the ends of the engine-cylinder to aetuate
the piston of the engine; and passages, M,
leading from toward the innel ends of the
chmnbers E", to the steam-passages, K, K,
to the e nﬂmej an independent passaﬂe \T,
connecting the chamber, A’, to the steam-de-
livery passage, D”; and a delivery-pipe, D',
to deliver steam through the passage, D", t0
the valve to actuate the same to actuate the

éE” BH

E', B,

. annular recesses, I, I', next to theié
) and enlarged re-

a piston- |

engine, all coacting together Subsmutmllv asé

de.sembed for the purpose specified. : SRS
- :3: . Inasteam-engine, the eombmatmn W 1th% _
;the engine-cy lmder A of the cylinder-head, =
Al a staea,m*chanber A" beyond the
A", of the cylinder; a plston head, B, with
‘an annular groove, €', in said P;}Tllﬂdel ; apis-
ton-rod, C, e*{tendmﬂ’ through the head, AT
into the ch&mber' A" 'mntammw a passage,
C', which extends thrmwh the. plsttm-md and SRS
;'thmuﬂh the. plbten-head B, out into the an-
nulargroove, C”; a valve- chamberand steam- 1

{ chest, ] suppoz‘ted to one side of the engine-
écylmdcr and containing a eylindrical valve-
chamber which is’ dnﬂded by the plug-like:
?pcu"i:ltlons 1nto: the eylmdmeal end chambers,
annular recesses, I, I', next to the?
éoute‘r elmmbem B’ E" and enlafrwed recesses, 8gi:
| 1 to eaeh_ 51(16 of the: eentml portion,
| and a 1"@06‘%8 J', at the center; a piston-valve, '
| K, adapted to reciprocate: b.:wk and forth @
?t}wmw*h the partitions ‘and through the re- . @
?eessesa, pistons, E', E', on:each end of said
valve actuated in. the’ cylindrical chambers,
the said valve, E, being reduced in:
size by a broad, anmllm‘ groove, T , at the cen-:
ter and being llollow or! mbuhr at each end
and solid at the middle, the said chambers.
recesses: a,nd engine- (,yhndel being connected
ports, I, E SRR
to the center‘ mtuated to each side of the an-
{ nular groove, J, and adapted to register with =
the recesses, H’ IT', at all times; a series of
ports, I, throuﬂh the walls of said plstom—valm@
| to the center &daNed toregister with the an-: '+
nular recess, 1', at ;e‘mh.end when the valve

‘Lhrcmnh the walls of said Valv

is moved from side to side; a passage, R, con-
necting the outerends of the valve- ch&mber
E", with the outer ends of the engine-cy linder
to 1*eﬂlster with the annular groove, C", to
actuate the valve; passages, K I, 1ead1nn*
from the valve- recesws H', ', to the ends ot
the engine-cylinder to actuate the piston of
the enﬂ'ine, an independent passage, N, con-
necting the chamber, A’, tothe steam- deln*’er}
passage, D”; and a delwery-plpe D’, to de-
liver steam through the passage, D”j to the
valve
gine, all coacting together substantially as
described for the purpose specified.

4. In avalve for a steam-engine, the combi-
nation with the steam-chest, B, containing a
cylindrical valve-chamber whichisdivided by
plug-like partitionsinto eylindrical end cham-
bers, K", E”; annular recesses, I', I', next to
the outer chamber, B, E"; enlar ed reCesses,
', H', each side of the central portwn, and a
1*ecess J', at the center; a piston-valve, E,
adap‘red 60 reciprocate back and forth throunh
the partitions and through the recesses; pis-
tons, B, E', on each end of said valve actuated
in cylmdmedl chambers, E", E”, the said valve
E, being reduced in size by a broad, annular
groove, J , at the center and being hollow or
tubular at each end and solid at the middle,
the said chambérs and recesses being con-

nected to each other and to a suitable engine- .

to actuate the same to actuate the en-
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evlinder Ly the ports, H, II, through the walls |

of said valve to the center situated to each
side of the annular groove, J, and adapted to
register with the recesses, II', II', at all times;
series of ports, I, through the walls of said pis-

ton-valves to the center adapted to register |
! solid at the middle, the said chambers and

with the annular recesses, I', at each end when
the valve is moved from side to side; an inde-
pendent passage, G, toward each end of the
valve - opening at both ends to the outside

thereof situated so that its inner end will reg-
ister with the recess, I', and the outer wili de-

liver steam to the inner ends of the chambers,
E': passages, R, with suitable ports opening
into the outerends of the chambers, E', to ad-
mit steam into them to actuate the valves;
and exhaust-passages, M, leading from toward
the inner ends of the chambers, E", for ex-
hausting the steam from the inner ends of the
chambers, ", when the piston approaches,
and adapted to shut off steam orvapor at that
point to serve as a cushion forthe valve, all co-
acting together for the purpose specified.

5. Ina valve for a steam-engine, the combi-
nation with the steam-chest, 3, containing a
eylindrieal valve-chamber whichisdivided by
plug-like partitionsintoeylindrical end cham-
bers, E”, B"; annular recesses, I', T', next to
the outer chamber, B, E"; enlarged recesses,
11, IT", each side of the central portion, and &
recess, J’, at the center; a piston-valve, L,
adapted toreciprocate back and forth through
the partitions and through the recesses; pis-
tons, B, ', on each end of said valve actuated
in eylindrical chambers, B, E”,thesaid valve,
E, being reduced in size by a broad, annular
aroove, J, at the center and being hollow or
tubular at each end and solid at the middle,
the said chambers and recesses being con-
nected to each other and to a suitable engine-
cylinder by the ports, H, H, through the walls
of said valve to the center sitnated to each
side of the annular groove, J, and adapted to
register with the recesses, I, IT', at all times :
series of ports, I, through the walls of said pis-
ton-valves to the center adapted to register
with the annularrecesses, I', at each end when
the valveismoved fromsidetoside; passages,
IR, with suitable ports opening into the outer
ends of the chambers, E”, to admit steam 1nto
them to actuate the valve; and exhaust-pas-
sages, M, leading from toward the inner ends
of the chambers, E', forexhausting the steam
from theinnerendsof the chambers, ", when
the piston approaches, and adapted to shut
off steam or vapor at that point to serve as a
cushion for the valve, all coacting together
for the purpose specilied.

6. Inavalve for a steam-engine, the combi-
nation with the steam-chest, B, containing a
cylindrical valve-chamber which is divided
by plug-like partitions into eylindrical end
chambers, E', E"”; annular recesses, I, 1,
next to the outer chambers, K, E”; enlarged
recesses, 1I', II', each side of the central por-
tion, and a recess, J', at the center; a piston-
valve, E, adapted to reciprocate back and

- |

forth with the partitions, and through the re-
cesses: pistons, E', E', on each end of said
valve actuated in eylindrical chambers, E”,
K", the said valve, E, being reduced in size
by a broad, annular groove, J, at the center
and being hollow or tubular at each end and

recesses being connected to each other and to

a suitable engine-cylinder by the ports, H, i1,

through the walls of said valve to the center
situated to each side of the annular groove, J,
and adapted 1o register with the recesses, I,
', at all times; series of ports, I, through the
walls of said piston-valves to the center
adapted to register with the annular recesses,
I', at each end when the valve is moved {rom

‘side to side; passages, R, with suitable ports

opening into the outer ends of 1he chambers,
E"”. to admit steam into them to actuate the
valves, all coacting together for the purpose
specified. |

7. In a piston-valve for engines, the combi-
nation with the valve-casing, of a piston-valve
reciprocating therein; cylindrical chambers
at each end; piston-heads on the ends of said
piston-valve for reciprocating in said cylin-
drical chambers; suitable steam-ports for ad-
mitting and exhausting steam from said cy-
lindrical chambers to actuate sald valve; an-
nular recesses in the casing around said valve
connected with the steam -delivery pipe; a
series of small ports adapted to be moved to
register with said recesses by the force of
steam on the pistons at the ends of the valve
so as to register an amount of portage propor-
tionate to the rapidity of motion of the piston
to control the supply of steam to the engine-
cylinder to govern the same, as specified.

3. In an engine-valve, the combination of &
cylindrical casing; a piston-valve adapted to
reciprocate therein; suitable piston-heads on
the ends of said valve adapted to reciprocate
in suitable evlindrieal chambers to actuate
the valve; independent passages through the
body of said valve connecting to the Inner
ends of said eylindrical chambers to the live-
steam ports as the valve nears the end of 1ts
stroke to supply asmall quantity of live steam
to cushion the valve, as specified.

9. In a piston-valve for engines, the com-
bination of a cylindrical valve-chamber, the
ends of which are partitioned off to form cy-
lindrical chambers; a valve adapted to re-
ciprocate in said valve-chamber with suitable
piston-heads on the ends thereof to be actu-
ated by the steam-port opening into the valve
o little distance from the piston-head and ex-

tending along the same into the exhaust-pas- -

sage to permit the valve to cut off the steam
when the piston is a little distance from the
inner end of its stroke to form a cushion for
the valve to preventitsslamming, as specified.

10. In a steamsengine, the combination ot
a cylindrical valve; a steam-cylinder; a pis-
ton in said steam-cylinder; piston-heads on
the ends of said valves operating in suitable

| cylindrical chambers; a series of ports in said
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- cylinder,

- cylinder, of a piston containing a passage for |
the live steam to the valve; plstcm-heads on
~the ends of the valve actmﬂ in suitable cy—'
lindrical echambers; passages connectmo the

20

{ . " | 561,682

valveforthe delivery of live steam ; a passage
connecting the cylindrical valve- chambers to
‘the ends of the steam-cylinder;
passage through the piston for delivering live
‘steam to trip the valve; an exhaust-passage.
- from the chambers at the end of the valve

~opening

inner 011(1% thereof to form a cushion:for the |

at a considerable distance from the

valve so that when in operation under a heavy

load, the pressure of the steam actuating the |
~engine will be delivered into the ends of the-
-valee to compress the steam-cushion and by
- so doing move the valve to increase the live-

- steam pm*ta e to the steam-cylinder to m-:

- I5.

crease the speed, as specified.

- 11. In a steam-engine in which the valve is-
actuated by Steam-pressm*e from the engine- |
the combination with the engine-

-a suitable

outer ends of said cylindrical valve-chambers
to the outer ends of the steam-cylinder; pas-
- sages a considerable distance from the inner

euds of the cylindrical valve-chambers for '

the exhaust of steam to form a cushion to pre-

vent further motion of the valve; a series of

ports along the valve adapted to deliver steam
to the engine-eylinder in proportion to the

movement of the valve from side to side, all

coacting together so that as the resistance to

the engine increases the pressure in the cyl-
inder. Wlll increase and will be delivered
against the piston-heads of the
the valve farther to increase. the supply of
| live steam to the steam- cylmder- for the pur-

pose specified. R
In witness whereof 1 have hereunto set my
| hand :;.md sealinthe presence of two witnesses.

ILA N. "\IOORT [L %]
XVltnesseS* .
- I A. ALL’WARDT
- N. Y. GREEN.
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