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'VALVE FOR STEAM-ENGINES.

SPECIFICATION forming part of Letters Patent No. 369,552, dated September 6, 1887.

Application filed March 16, 1887, Serial No. 231,124, (No model.)

Lo all whom it may concern:
Be it known that T, C. CLARENCE PoOLE, of

- Bvanston, in the county of Cook and State of
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- the eylinders to the valve-seats are provided
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Lllinois, have invented certain new and useful
Improvements in Valves for Steam-Iingines;
and I do hereby declare that the following is
a full, clear, and exact description thereof,
reference beinghadtothe accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion. -

The object of this invention is to provide an
improved construction in steam-engine slide-
valves, whereby two or more openings or ports
are afforded for the passage of steam both in

the admission of steam to the eylinder and in

1ts exit therefrom to the exhaust - passage.
The invention consists in the matters herein-

atter described, and pointed out in the ap-

pended claims. _
I haveillustrated inthe accompanying draw-
ings the general principles of construction em-

braced in my invention as applied both to what

Is known as a ‘‘hollow”’ piston-valve, or one
1n which the movable part of the valve con-
sists of a hollow tube having enlarged parts

or pistons at both ends fitted to slide in eylin-
dric valve-seats containing annular steam-

poris—such, for instance, as illustrated in g
prior Letters Patent, No. 319,261, granted to
Albert L. Ide upon the 2d day of J une, 1885,
and also to a valve similar to the common
D-valve. - -

In a slide-valve embodying my invention.

the steam-passages leading from the ends of

with two or more openings or ports arranged
side by side along the valve-seats in the man-
ner heretofore common in what is known as
t‘gridiron’’ valves, and the movable part of
the valve is provided with working-surfaces
corresponding in number and relative posi-
tion with the several ports and having steam-

passages between them, an equal number of
which passages communicate with the central

steam-space of the said movable part of the

valve and with the central exhaust or inlet

passage of the steam-chest or valve-casing, so
that a plurality of ports is provided both for
the influx and exit of steam, as will herein-
after more fully appear. By the construction

| described a-large area for both the admission
and exit of steam is obtained without mate-
rially increasing the width of the ports or the
‘throw of the valve, with the obvious advan- s
tage of allowing a rapid passage of steam to
and from the cylinder and of enabling a high
pressure to be quickly established within the
cylinder and of allowing a rapid exit of the
exhaust-steam therefrom. A construction af- 6o
fording a large area of steam-passages for the
Inflow and exit of steam is of special utility in
the case of high-speed engines and has impor-
tant advantages in all engines, inasmuch as it
‘enables them to do a greater amount of work 65
with a less consumption of fuel.
- In the accompanying drawings, illustrating
my invention, Figure 1 is an axial longitudi-
nal section through a steam chest and valve
embodying one form of the invention. Fig, 7o
2 18 a transverse sectional view of the same,
taken upon line 2 z of Fig. 1. Tig. 8isa simi-
lar sectional view taken upon line y y of Fig.
1. Fig. 4 is a longitudinal sectional view of a
valve somewhat different from that shown in 73
Figs. 1, 2, and 3. Fig. b is a transverse sec-
tional view of the said valve, taken upon line
yy ot Fig. 4. Fig. 6 is a transverse section of
‘the same, taken upon line z z of Fig.4. Fig.
7 18 a sectional view taken upon line 2 2 of 8o
Figs. 8 and 9, illustrating my invention as ap-
plied to a D-valve. T'ig. 8 is a plan section of
the same, taken upon line x x .of Iig. 7. Fig.

| 9 18 a transverse section taken upon line v y of

Fig. 7. Fig. 10 illustrates a valve differing 85
somewhat from that shown in Fig, 1.

~ As shown in the said drawings, Figs. 1 to 3,
both inclusive, A indicates the steam-cylinder

of an engine; B, the valve-casing of the steam-
chest, and C the movable part or valve proper, go
which is of the form or type known as a ¢‘ hol-
low’’ piston-valve. Said valve Cis provided
with a stem, ¢, passing through a gland, b, at

the end of the steam-chest, by which the valve

Is operated in a familiar manner. The valve g3
C is furthermore provided with the usual en- .
larged parts or portions, (¥, ab its ends, whieh
enlarged parts are fitted to slide in annular
cylindric valve-seats B’ B, formed in the steam-
chest B. Saldsteam-chest isconnected with the roo
endsofthecylinder by meansof the usualsteam-
‘passages, B, and the said valve-seats B’ are




;

each provided with two annular steam-ports, [

b 1%, connected with each other and with the

.5

10

. tures arranged annularly about the valve, as |

‘s

passages B? by means of longitudinal passages
b, formed in the walls of the steam-chest and
extending entirely around the valve, as clearly
shown in the sectional view, Figs. 2 and 3.
The enlarged portions C' C' of the valve C
are each provided with three separate annu-
lar working or bearing surfaces, G C* (%, be-
tween which are located steam-passages ¢’ ¢,
herein shown as formed by a series of aper-

will hereinafter more fully appear.

‘The annular bearing-surfaces C° operate in
connection with the ports 6’ to bring sald port
alternately into connection with the live-steam
space of the steam-chest and with the central

- exhaust-passage, B%,thereof, and, similarly, the

20

annular bearing-surfaces C* operate in connec-
tion with the portsd’ to bring said ports either
in communication with the live-steam space

- or with the central exhaust-passage.

- formed in said rings.

10
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- ? C° are bhollow rings attached to and sur-
rounding the main part of the valve C near 1ts
ends. The outer surfaces of said rings are
constructed to form the annular bearing-sur-
faces C* CY, and the steam-passages ¢ ¢ are
Said rings C° C° are
supported from the central or main part, , of
the valve by means of radial ribs ¢’ ¢’, as more
clearly shown in Fig. 2, between which are
formed a series of longitudinal passages, ¢
The passages ¢* ¢* are located between the said
main part of the valve and the ring C and
serve to connect the annular steam-openings
¢ ¢ of the valve with the central exhaust-
space, B?,of the steam-chest. The steam-open-

ings ¢ ¢ ecommunicate directly with the annu-

40
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lar interior chambers or passages,¢’,of the hol-
low rings C°, and said passages ¢® communicate
with the interior space of the main part of the
valve by means of a series of radial passages,
¢f, extending through the ribs ¢’ ¢, by which

the rings C°are connected with the body of the

valve, as clearly shown in Kig. 2.
- Tn the valve counstrocted in the manner

" above described, when the valve is at one

50

limit of its movement—as, for instance, when
moved to the right, as shown in the draw-

ings-~the live steam admitted through the

- inlef steam-pipe B*passes through the hollow

piston-valve and gains access to the ports ',
which are at this time uncovered, as clearly in-

‘dicated at the left-band side of Fig.1. At the

55
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same time that steam passes through the port
b* at the end of the valve steam will also pass
from the interior of the valve through the ra-
dial openings ¢® into the annular passages ¢,
and thence through the annular steam-open-
ings ¢ into the annular port ¢’ from which 1t
reaches the passage B’ through the space 0
When the steam is entering the valve-ports
in the manner described, exhaust-steam from
the opposite end of the cylinder passes from
the port #, which is at this time uncovered
by the surface C*, into the central steam-pas-

H

]
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the portd’ tosaid passage B’through the steani-
opening ¢’ of the valve and the longitudinal
passages ¢f, which connect said steam-opening
¢® with the said exhaust-passage B’ 1n the man-

ner before described. It willof course be un-

70

derstood thatwhen the valve is shifted to the
opposite end of its throw the operation of the

several ports and passages will be reversed,

and that steam will enter the ports o’ §° at the
right-hand end of the steam-chest 1n the same
manner as before desceribed.: |

For the general purposes of my invention

the several ports and passages described may
be formed in the valve Cand in the valve-seat
in any manner found convenient or desirable.
As herein shown, the bearing-surfaces of the
valve-seats are formed by annular rings or
bushings D D, which are fitted to the walls of
the steam-chest and are provided with two
separateseries of apertures, forming thesteam-

75
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ports b’ b% the passages 0° b in this 1nstance

| being formed by means of recesses cast in the

wall of the steam-chest and covered by the
parts of the bushings between the ports. A
construction in which ¢ylindrie vailve-seats are

constructed in this manner is illnstrated and

described in an application for Letters Patent,
Serial No. 201,823, filed May 11, 1886, and

gO

95

such construction is not herein claimedasnew.

The said valve-seats and the ports b” 6* may,
however, in practice be made otherwise than
as herein shown—as, for instance, the said
ports &’ b* may be made continuous or in the
form of annular grooves in the snrface of the
valve-seats and arranged to comwunicate with
passages cast in the walls of the steam-chest.

100

Asaconvenientmeansof forming theannular

chambers ¢® ¢ of the valve C, and at the same
time providing the ports or passages ¢ ¢, lead-
ing into said annpular chambers ¢’ v°, I pref-
erably cast the valve with open annular re:
cesses in the outer surfaces of the rings C C°

and eover such recess with separate metal cyl-
inders or sleeves D’ DY, which are apertured

to form the ports ¢’ ¢, and for convenience 1n
construction are extended outwardly to the
ends of the valve and over the space between
the bearing-surfaces C*and C’, the sleeves being
apertured to. form the ports ¢’ ¢. In case the

sleeves are made of continuous rings and the

[05

I10

g

body of the valve C in one piece, 16 is obvi-
ously necessary to extend the sleeves to the

ends of the valve, in order that they may be
slipped over said ends in putting them 1in
place.

120

Inasmuch as the construction in the valve

above described is a novel one, and one by
which the valve may be cheaply and easlily
made, this construction is herein claimed as

part of my invention. Itis to beunderstood,

however, that as far as the main features of
novelty embraced in my invention are con-
cerned the valve C, provided with ports and
passages arranged as above described, may be

made of one or more parts attached together

in any manner found convenient or desirable.

‘sage, B, and exhaust-steam also passes from | The tubular port or body of the valve, as

123
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fliustrated in said Figs. 1, 2, and 3, is attached | ting entirely through the walls
ab both ends to the valve-stem ¢ by means of

radial plates or arms ¢ ¢’ ¢, east integral with
the said tubular port of the valve, and con-
nected at their inner ends with hubs ¢® ¢}, which
are centrally apertured for the passage of the
sald valve-stem, which passes through thevalve
from end to end thereof, and is held in place
relatively to the valve by nuts placed thereon
outside of the hubs ¢® ¢, and bearing against
sald hubs in the manner shown.

In Kigs. 4, 5, and 6 I have shown a valve
embodying the main' features of coustruection
above set forth, but in which provision for both
the Inflow and exit of the steam through a plu-
rality of ports is provided for in a somewhat
different manner. In thisinstance, as clearly
shown in Fig. 4, the valve-seat B’ is provided
with three ports, 8" 1* b°. The valve has at
each end three bearing-surfaces, C? C* C*, ar-

- ranged iIn the same way as before described,

25_

20

and having between them an annular opening,
¢, which in this case leads directly into the hol-
low Interior of the valve, and an opening, ¢,
which leads to the central steam-passage, B,
of the valve through longitudinal passages ¢,
formed by annular parts or rings C°, sus-

tained from the body of the valve by radial

ribs ¢’, in thesame manner as before deseribed.

In this case, however, the ring C*is solid, and

~ takes in the width of the bearing-surface C*

35

40

only.- A valve constructed in this manner
may take steam either at its ends or atits
middle, this being true also of the form of
valve before described, and shown in Figs. 1,
2, and 3. Supposing steam in thisinstance to
enter at the middle of the valve through the

central steam-valve, B’, (corresponding with

the central steam-exhaust passage, B, of Figs.
1, 2, and 3,) the ports, as shown in Fig. 4, will

- be 1n position for the inflow of steam to the

45
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cylinder at the left-hand end of the valve, and
for the exit of steam at the right-hand end of
the valve. WSteam entering through the cen-
tral passage, B’, passes through the port 0%
uncovered by the surface C', and also through
the passage ¢' and the steam-opening ¢ into
the port 6°. At this time the port ¥ at the
end of the valve-seat will be covered by the
bearing-surface C°. At the opposite end of
the valve the port )’ will be uncovered by the
bearing-surface C°, so that steam may pass
from the said port to the exhaust-pipe, and the
annular steam-opening ¢* of the valve will co-
inclde with the annular port #°, so that ex-
haust-steam may pass also from said port 77,
the third port at the inner end of this side of
the valve-seat being at this time closed by the
bearing-surface. | | |

The bearing-surfaces of the valve-seats B
B of the valves shown in said Figs. 4, 5, and
6 are formed by bushings D D, apertured to
form the ports &' 4* 0° in the same manner as
before described in connection with the valve
Hlustrated in Figs. 1, 2, and 3. In this in-
stance the annular steam-openings ¢’ ¢’ of the

valve are continuous, and are formed by cut- |

of the valve,
the parts of the valve upon either side of the
opening being connected with each other, and
also with the valve-stem ¢, by means of radial
plates or arms ¢’ ¢’ ¢, which are attached at
thelr Inner ends to hubs ¢® ¢ upon the valve-
stem 1n the same manner illustrated in Fig. 1.

A construction in which the novel features

in the valve above described are applied to a

valve of thekind known as a *‘ D-valve”’ is

illustrated in Figs.7, 8, and 9. In thesefigures,

Hisanengine-cylinder provided with a rectan-

. gular steam-chest, F,and provided with steam-

passages I, leading from thesteam-chest tothe
cylinder. Asshown insaid figures, livesteam

1sadmitted through a passage, I, to the steam-

chest, and the exhaust-steam makes its exit
through a passage, E*, communicating with the
valve-seat by a central exhaust-port of the
valve, e. The steam-passages E' E/ communi-
cate with the steam-chest by means of ports

. -

70

80

¢’ ¢, the ports ¢* being those nearest the ex-

haust-ports e. --

G is a slide-valve actuated by the usual
valve-stem, g. Said valve is provided with

the usunal recess or cavity, G/, adapted to afford
communication between the central exhaust-
port, ¢, and the steam-ports of the valve. The |
valve 18 provided at each end with a series of -
transverse working-faces G* G* G*, of which
the surfaces G* G* act in conjunction with the

ports ¢ ¢' in the same manner as before de-
scribed in connection with the annular bear-
ing-surfaces C* C* C* of the valve shown in

9°

100

IFigs. 1, 2,and 3. Openings or ports ¢ ¢ are

formed in the face of the valve between the
surfaces G* G*G*  The openings ¢’ ¢ commu-
nicate with the central space or recess, (, of

the valve by means of longitudinal passages

¢’ ¢° ¢°, cast in the valve in the manner clearly
shown in the drawings, Figs. 8 and 9, and the
openings g¢° ¢* communicate with recesses g,
which are connected with the live-steam space
of the steam-chest by means of the openings
or passages ¢° ¢° ¢°, located between the longi-
tudinal openings ¢* ¢* ¢°. In the operation of
this valve, when the valve G is shilted to the
right, as Hlustrated in said Fig. 7, the port ¢
at the left-hand side of the valve will be ex-
posed at the end of the valve, and the adja-
cent port ¢* will be brought into communica-
tion with the steam-space of the steam-chest
by means of the opening ¢* of the chamber g,
the passages ¢° ¢° ¢° at the opposite or right-
hand side of the valve-port ¢! will be in di-
rect communication with the exhaust-port or
central exit-passage, ¢, while the port ¢ will
communicate with said exhaust-port or exit-
passage by means of the opening ¢ and lon-
gitudinal passages ¢° ¢° ¢*. When the valve
1s shifted at the opposite limit of its move-
ment, the position of the ports will be the
Same, 80 that at all times a passage for the
passage of live and exhaust steam will be af-
forded through the two sets of ports or steam-
openings. | |

It 1s entirely obvious that in either of the

105
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several forms of valves described three or
more steam openings or ports may be afforded
for the steam inlet and exhaust by providing
the necessary number of steam-ports in the
steam-chest and a corresponding number of
working or bearing surfaces and steam-pas-

‘sages in the moving part of the valve proper.

10

A counstruction of this kind isillustrated in
Fig. 10 as applied to a hollow piston-valve
generally similar to that shown in Fig. 1, but
differing therefrom by having .two holiow
rings, C° C°, at each end of the valve C, and by

~ having in the valve-seat three ports, b’ b* b

1S

In this instance an additional annular steam-
passage, ¢, is formed between the rings C° C,
which steam-passage communicates by means

‘of the longitudinal passages ¢* ¢* with the

central exhaust or steam-exit passage of the

valve, and two separate annular passages, ¢’ ¢/,

20

are formed in the hollow rings C> C°, both com-
municating with the interior of the valve C

by means of radial passages ¢’ ¢’ ¢'.

25

It will be readily seen that in the operation
of a valve made as shown in said Fig. 10
three ports will be opened both for the ad-
mission and exit of steam. The said figure
shows the valve in position for the exit of

 steam from the cylinder, the arrows showing

30
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the course of the steam through the three
ports ¥, 0% and b° to the exhaust-port or
central steam-exit passage.of the valve. .

Inasmuch as a valve containing the general
features of construction present in . all of the
different forms of valve illustrated is new, L
desire to claim, broadly, such general features

of constraetion without limitation to the par-

ticular construction in which such general fea-

tures are or may be embodied. Specific claims

40
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are, however, also herein made to particular
features of construction and combinations of
parts herein illustrated, which are thought to
be in themselvesnovel. -

I claim as my invention— | -

1. The combination, with an engine-cylinder

. and valve-chest, of a valve-seat provided with

a central space or opening, and with a plau-
rality of steam-ports at cach side of sald cen-
tral opening, and a slide-valve provided with
a central steam-space opposed to the central
opening of the valve-seat, and provided also
with .a plurality of working or bearing sur-
faces acting in conjunction with the said ports,
and with intermediate steam-passages whieh
communicate both with the central opening of
the valve-seat and with the steam-space of the
valve-chest, substantially as described.

9. The combination, with a steam-chest pro-
vided with cylindric valve-seats having each a
plurality of annular ports communicating with
one end of the eylinder, of a hollow piston- 60
valve provided at each end with two annular
steam-passages, one of which communicates
with the exhaust-spaceof the valve-casing and
the otber with the live-steam space of said cas-
ing, substantially as described. - - 65

3. The combination, with a steam-chest hav-
ing two eylindric valve-seats, each provided

“with two steam-ports,of a hollow piston-valve

provided at each end with three annular bear-
ing-surfaces, having between them two annu- 7o
lar ports or passages, ¢’ ¢!, and with longitudi-

‘nal passages ¢' ¢, connecting the annular pas-

sage ¢ with the central space of the valve-
casing,and with radial passages ¢’,connecting
the said port or passage ¢® with the interior of 75

“the hollow piston, substantially asdescribed.

4. The combination,with a steam-chest hav-
ing two cylindric seats, each provided with
two steam-ports, of a hollow piston-valve pro-

vided at each end with three annular bearing- 80

surfaces having between them two annular
ports or passages, ¢ ¢’, with a series of longl-
tudinal passages, ¢' ¢', connecting the annular
port or passage ¢ with the centralspace of the
valve-casing, with an anonular chamber, ¢, ex- 85
tending around the valve exterior to the pas-
sages ¢!, and communicating with the ports or

‘passages ¢’ ¢, and with a series of radial pas-

sages, ¢ ¢, located between the passagesc' ¢,
and connecting the apnular chamber ¢ with go
the hollow interior of the piston-valve, sub-
stantially as described. o

5. The combination, with the hollow piston-
valve C, provided at each end with ports ¢’ ¢;
longitadinal passages ¢ ¢, an annular cham- 35
ber, ¢, and with radial passages connecting =
said annular chamber with theinterior of the

‘valve, of separate rings or bushings contain-.

ing the ports ¢!, and secured to the exterior
of the valve, so as to form the outer wall of 100

‘said annular chamber ¢, substantially as de-
| seribed., | | . |

In testimony that I claim the foregoing as
my invention I affix my signature 1n presence
of two witnesses. |

C. CLARENCE POOLE. |

Witnesses: -
G. F. LANAGHEN,
CHARLES T. LORING.
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