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To all whom it may concern :

Be it known that I, EDWARD PURVIS, of
the city, county, and Stdte of New York, have
invented certain Improvements in Valves for
Direct-Acting Steam-Engines; and I do hereby
declare that the following is a full, ¢lear, and
exact description of the same, reference bein g
had to the accompanying drawing, which
forms a part of this specification.

This invention relates to that class of valves
for direct-acting engines in which the steam
from the engine-cylinder is caused to throw
the main valve to reverse the action of the
engine-piston, and in which auxiliary valves,
operated by the main V%lve, are used for said
purpose.

The invention consists in a combination,
with the main valve, of loose rings, which
formm movable pmtltlons, dividing the valve-
chest into compartments, and which act as
auxiliary valves to control the ports and pas-
sages that admit steam to actuate the main
valve. The invention also consistsin a shoul-
dered constraction of the main valve to pro-
vide for the action of said auxiliary valves in
combination with the main valve. Iurther-
more, the invention consists in a novel ar-
rangement of the several ports,in combina-
tion with the main and auxiliary valves of the
engine,

]5 igures1and2 represent transverse sections
through the engine-cylinder, and longitudinal
sections through the valve-chest, with the
main and auXiliary valves in different posi-
tions. Fig. 3 is a plan or longitudinal view,
‘mainly, of the engine-cylinder with the upper
covering of the valve-chest removed, and with
the valves in the position represented for them
in Fig. 1. Fig. 41s a longitudinal view or
diagram of the engine-cylinder and lower
portlon of the valve-chest.

A is the cylinder of a direct- aetmg engine,
and B 1ts reciprocating piston. € 18 the valve-
chest, whichis here shown of cylindrical con-
struction internally, and 18 arranged in trans-
verse relation with the engine-cylinder. D 18
the main valve, which has a free sliding action
within the chest C, and which is constructed
with a transversely-divided body—or, in other
words, with duplicate heads that operate as a
piston within said chest to control the pas-

-

sages K E/, which conduet the steam to and
from opposite ends of the engine-cylinder.
Steam is admitted to the valve-chest between

the heads of said piston by au inlet, d. It is

exhausted from said chest, after the perforimn-

ance of its duty, elternately by outlets f 7,

which are controlled by the main valve. The
passages B E/ terminate in the valve-ches{t—
that 18, each passage 1n a separate induaction-
port, g, and & separate exhaust-port, A, all of
which are controlled by the main Vfthe

G- G’ are loose rings, at opposite ends of the -
main valve, and fitting, in a piston-like man-
ner, the interior of the valve-ehesn, but having
a free passage for the steam through them,
and at liberty to move longitudinally inde-
pendently of the main valve between the

‘heads of the latter and collars 2 + on the

outer ends of the main valve. These rings
form the auxiliary valves, which control the
ports and passages [ I/, that admit steam from
the engine-cylinder to throw the main valve,
the passages [ I’ leading from the valve-chest
toward opposite ends of the engine-cylinder,
and so that they are uncovered by the engine-
piston toward the completion of its stroke, to
pass steam to either outer end otf the valve-
chest, when either port or passage ! 1 is un-
eovered by the loose ring G or G’ controlling
it. The loose rings or auxiliary valves G G

also control exhaust-ports £ &/, which serve,

when nucovered, to free the ends of the valve-

chest of steam, and give a clear vent beyond

the ends of the main valve, to facilitate the
action of the latter. The outer ends of the
piston-heads of the main valve, and the collars

% 4% on the ends of said valve, are notched or .

formed with reductions » n, to allow of a free
passage through the loose rings G G/ at all
times. Dash-pots may be provided at the
ends of the valve-chest to cushion the main
valve at the completion of its throw in either
direction.

The operation 1s as follows: Supposing the
valves to be in the position represented in Fig.

1, then steam is passing from between the

heads of the main valve D, through the port ¢
and along the passage I, to throw the piston
B to the lett, the exhaust-port 2 of said pas-
sage, also the induction-port g of the passage
E/, then being closed by the main valve, and
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the exhaust-port & of the passage E’ being | From _this description it will be seen that

open. The exhaust-ports f* k/ are alsoopen,
and the exhaust-ports £ k closed. lLikewise the
port or passage ! is open and the port or pas-
sage I’ closed by the auxiliary valves G G/,

which have been shifted by theleft-hand piston-
licad, and the right-hand collar ¢/ of the main

valve, to the position shown for them in Fig.

1, as the main valve completed its throw to the |
As the piston B nearly completes itsleft- | |
loose rings G G/, arranged to form auxiliary

lett,.
hand stroke it uncovers the passage l,and al-
lows steam {rom the cylinder A to pass along

said passage, and through thering G, to the left--

hand end or back of the main valve D, and 80

canses the latter to be thrown to the right— |

that is, to the position shown in Fig. 2—and as
the main valve approximates this position,
but notbefore, its collariand right-hand piston-
lead shifts the auxiliary valve or rings G G/,
as shown in Fig. 2, thereby opening the: ex-
haust-port k¥ and passage U/, and closing the
port k' and passage I and the opening and

‘and the exhaust-ports f f7, being also reversed

by the motion of the main valve, to effect the. | -

the throw of the latter again in due course to
the left, in the manner deseribed.

the loose .rings or auxiliary valves G G’ are
always in equilibrium. The main valve D18

also a balanced one; but, if preferred, a suita- .
bly-constructed D main valve, with the loose

rings or auxiliary valves G G’ applied to 1t,

may  be substituted for the piston-like or cy-

lindrical one. |
I claim— | | -
1. The combination, with the main valve, of

valves, and serving to control the ports and

passages that admit steam to actuate the main
valve, substantially as specified.

2, The shoulders ¢ i/, on the sliding main
valve, in combination with the auxiliary

valves G G’, essentially as deseribed.

3. The arrangement of the ports and pas-

sagesE E, LU, f f,kK,and the inlet d, with
‘the mnain valve D, the auxiliary valves G G/,
the engine-cylinder A, and its piston B, essen-
tially as described. *

closing of the ports ¢ h of the passages E'E/ |

_ EDWARD PURVIS., |
Witnesses: | ,
~ MICHAEL RYAN,

FRED HAYNES.
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