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_0 all whom it may concern:

Be it known that I, JAMES SMITH, a citizen
of the United States, residing at Dresden, in
the county of Yates and State of New York,
have invented a new and useful Improvement
in Valves for Steam-Engines, of which the fol-
lowing is a speclﬁe&tlon

My invention relates to an improvement in
valves for steam engines; and it consists in the
peculiar construction and combination of de-
vices that will be more fully set forth here-

mafter, and pfutlcuhﬂy pointed out in the

claims.

In the dmmnﬂs mee 1 1sa side elevation

of my 1llvent1011, p&rtly in section. Tig. 2 is
a vertical longitudinal sectional view of the
same. Fig. 3 18 a transverse sectional view on

line xz o, Fig. 2.

A 1ep1 esents the steam-chest of the engine,

whichisprovided with theremovabletop plate,
B, that is secured on the upper edges of the
side and end walls of the steam-chest by means
of bolts C. 1In the bottom plate of the steam-

chest, at the center thereof, is made a trans-

verse exhaust port, D, and on opposite sides
of the said exhaust-port aretheinduection-ports
Eand I, On the inner sides of the side walls

of the steam-chest are made vertical recesses

(3, which extend nearly throughout the length

of the steam-chest, and 1n the said recesses is
fitted an arch-plate, H, which extends trans-

versely across the StE"Lm chest and nearly from |
The lower edges of the |t1110un]1 one of the end walls of the steam-

sald arch-plate are kept in contact with the

| said mlve bear ﬁlml y upon the bottom

plate
of the steam-chest.

N represents a cut off valve S]eeve which
extends through the valve sleeve K and fits
snugly in the said sleeve, the said valve-sleeve
N having right and left Thand screw-threads n
and »’ at its opposite ends.

valve-sleeve N which passes through the sleeve
K is plane. On the threaded portion # of the
cut-off-valve sleeve is screwed a cut off valve,
O, and on the threaded portion 2 of the said
sleeve is screwed a cut-off valve, P. The said
cut-off valves correspond With the valves L
and M, and thereby bear against the under
side of the arch- p]ate and also agalinst the bot-
tom plate of the Stean- chest. On the inner
side of the threaded pmtlon n of the sleeve N
Is a longitudinal slot, #°, and a similar slot, »?,
18 cut 1n the said Sleeve near the OPPOSItB ex-
tremity thereof.

R represents a valve-rod, which passes
through the cut-off-valve sleeve and 18 adapt-
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That portion of the .
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ed to work back and forth therein, the said
rod being secured to the said sleeve bV means

of pins S which pass through openings T, that
are nmde in thesaid valve-rod and work in the
slets »* and #° of the cul-off-valvesleeve, there-
by permitting the valve-rod to work 'in the
cut-off-valve sleeve and independently thereof
a distance corresponding to the ]enﬂth of the
slots n* and »n’.

One end of the cut-off-valve sleeve passes

chest, and the rod R has one end projecting

bottom plate of the steam-chest by means of | beyond the outer end of the cut-off- Valvesleeve

set-serews I, which pass down through the top

plate of the stmm chest and bear upon the cen-

tral portion of the arch-plate. The under side
of the arch-plate 1s either concave or triangu-
lar in shape, as may be preferred.-

K represents a hollow valve-sleeve, which
1 provided with right and left hand screw-

- threads, which meet at the center of the valve-

45

sleeve. Onone end of the sleeve K 1s screwed
a valve, L, and on the opposite end thereof is
screwed a valve, M. The upper side of the
sald valves are adapted to the contour of the
under side of the arch-plate and fit snugly

therein, and the lower sides or edges of the

and 1s connected o and.actuated by the eccen-
tric or valve gear of-the steam-engine. This
said eceentric or valve- -gear 1s not here shown
nor more particularly described, for the rea-
son that 1t is of the well-known common COIL-
struction and forms no part of Iy invention.
It will be seen that the valve-sleeve K is

{ free to turn on the cut-off-valve sleeve, and as

the said sleeve K is provided with the right
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and left hand serew-threads the valves I, and |
M may be adjusted toward or from each other g3

by simply rotating the sleeve K, as will be
very readily understood. T
sleeve N may be also turned, and thereby cause

The cut-off-valve
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the cut-off valves O and P to be adjusted either |}
toward or from each other.
The valve L slides over the induction-port

T, and the valve M slides over the induetion-

5 port L.
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The operation of my inv ention is as fullows:
- We will assume the valves to be in their in-
itial position, as shown in Fig. 1, when the
valve M is on the outer side of the pm'b I and
the valve L is on the inner side of the port E
and the cut off-valve sleeveis at the rearward
limit of its movement, so as to move the
valve O under one end of the arch- plate, the
cut-off valve P being moved beyond the oppo-
site ‘end of the arch-plate. The steam from
the steam-chest is admitted past the cut-off

alve P, under one end of the arch-plate, and
exerts ltH pressure directly against the valve
M. Astherod Ris moved forW‘u*d by the ec-
centricorvalve gear, thevalve-sleeve K, which
is connected to the said rod by means of the
transverse pin, as helembeior' described, will
be moved forwardly with the said rod, mus-
ing the valve M to open the port I ‘md the

valve L to simultaneously close the port I
The steam then passes through the port If into
the rear end of the steam-cylinder, and drives
the piston forward. As the rod Id continues
to move for ward, it gradually enlarges the un-
covered pmtlon of the port I, (*%1151110 the
pins S to move forward in the slots of the cut-
off-valve sleeve, the said cut-off-valve sleeve
and valves remaining stationary until the pins
S reach the frontends of the slots #n* and»’, when
the cut-off-valve sleeve is caused to move for-
ward with the valve-sleeve K and the rod Iz,
and thus move the cut-off valve O from under
the front end of the arch-plate and draw the
cut-off valve P under the rear end of the said
avch-plate, thereby cutting off the supply of
steam from the port IF and permitting the cut-
off valve O to admit steam under the Tront end
of the arch-plate to theinduction-port I, when
the motion of the piston will be reversed.
While the piston is moving forward the dead
steam in the front end of the cvlinder is ex-
hausted through the port Ié to the central por-
tion of the arch-plate, between the opposing
inner sides of the valves L and M, and escapes
through the port D. By adapting the valves
L mld M to move for a slight distance inde-
pendently of the cut off' v: dves O and I, and
by providing means for adjusting 111@ sa1d
valves and cut-off valves toward or “from each
other, I am enabled to cut.off the steam at any
desir ed portion of the stroke, and thus use the
same expansively, and I am also enabled to
oive the valves any desired amount of “‘lead.’’

The arch-plate above the valves prevents
downward pressure of the steam in the steam-
chest upon the valves, thus permitting them
to slide evenly back and forth, and reducing
the steam-pressure on the valves to @ mini-
mun, thereby increasing the power of the en-
oine, and consequently effe-:*tm an economy
of fuel and water.

As the steam hears upon the outer sides of |
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hoth of the cut-off valves econstantly, it will be
seen that they are effectually balanced in the
steam-chest.

Having thus desuuhed my inv entmn I

claim-——

1. The combination of the valve-sleeve hav-
ing the valves I.and M, and the cut-off-valve
sleeve-or arm N, 111(10])81](1(‘11t]3 movable in the
valve-sleeve for a suitable distance, and pro-

vided with the cut-off valves O and P, sub- .

stantially as deseribed.
2 The combination of the steam-chest hav-

ing the induction and exhaust ports and the

arch- plate H with the valve-sleeve K, having
the valves L and M, and the cut- off-valve
sleeve N, mdependentlymomble 1n the valve-
sleeve for a Sﬂlt‘ﬂ)]e distance, and provided
with the cut-off valves O and P, substantially
as described.

3. The combination of the steam-chest ll‘w-
ing the induetion and exhaust ports and the
arch- plateHwiththevalve-sleeve K, havingthe
valves L and M, adjustable toward or from
each other on thu said sleeve, and the cut-off-
valve sleeve N, passing thr(mnh the sleeve K,
and 1n dependentl y movable therein for a sllghb
distance, the said sleeve N having the cut-off’
valves O and P near its Oppomte extremity
and on the outer sides of the valves, the said
cut-off valves being adjustable on the cut-off-
valve sleeve toward or from each other, sub-
stantially as described. -

4. The combination of the steam-chest hav-
ing the induction and exhaust-ports and the
arch- plate H with the sleeve K, ha,vmﬁ the
valves I and M, the sleeve N, ]thS‘-’»l]]ﬂ (h ough
thesleeve KK "Lll(] independently movable Lllet e-
in for a slight distance, the cut-off valves O
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and P,:{Ltt%hed to the sleew N, and the rod

R, extending through the sleeve N, independ-
ent] A movable thelm n for a suitable distance
and connected to the sleeve I, whereby the
gsaid sleeve K and the rod R nmy be moved to-
oether independently of thesleeve N, substan-

| t].‘ﬂl).r as described.

. The combination of the steam-chest hav-
1mth ‘the induction and exhaust ports and the
m*eh-l yiate IT with the valve-sleeve IS, having

the right and left hand screw -threads, the

valves L and M, secured on the said sleeve,
the cut-off-valve sleeve N, extending thmunh
the sleeve K, and llfwuw the rwllt and lelb
hand thr mds n and n, and the slots #* and n,
the cut-off valves secured on the threaded por
tions of thesleeve N, the rod R,passing through
the said sleeve, and the pins working in the
slots #* and #°, extending through the rod R
and bearing aﬂmnst the ends of the sleeve IS,
substantially as described.

6. The combination of the steam-chest hav-
ing the induction and exhaust ports, and the
arch- -plate, with the valve stem or rod having
the valves L and M, and the cut-off valves ()
and PP, which work “under the arch-plate and
bear direetly upon the bottom -plate of the
steam-chest, substantially as described.

7. The combination of the steam-chest h’w
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ing the induction and exhaust ports, and the

arch-plate, with the valve stem or rod having

~ the valves L and M, and the cut-off valves O

n

and P, which work under the arch-plate and
bear directly upon the bottom plate of the

- steam-chest, the said valves and cut-off valves

being adjustable on the valve stem or rod to-
ward and from each other, substantially as de-
scribed. I

[

In testimony that I claim the foregoing asmy 1o
own I havehereto affixed my signature in pres-
ence of two witnesses.

JAMES SMITH.

Witnesses:
SETH YOUNGS,
AMES F. REYNOLDS.
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