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 To all whom it may concern:
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Beitknownthat I, EARNEST ULYSSISDOWN,
a citizen of the United States, residing at Has-
kins, inthe county of Wood and State of Ohio,
haveinvented a new and useful Valve for En-
gines, of which the followingis a specification.

My invention relates to certain improve-
ments in steam-engines, and has for its prin-
cipal objeet to provide an improved form of
balanced valve by which the frietion between
the face of the valve and the seat will be ma-
terially reduced and permit of the easier op-
eration of the valve. : ‘

A further object of the invertion is to pro-
vide in conneection with the valve an im-
proved reversing mechanism located wholly
within the steam chest, and thus protected
from exposure to dust and dirt.

A still further object of the invention is to
so construct the valve as to permit of the cir-
culation of the exhaust-steam around the ex-
terior of the valve and in a measure prevent
the condensation of the live steam entering
the valve on its way to the cylinder.

‘With these and other objects in view the
Invention consists of the construetion of valve
and reversing mechanism as hereinafter de-
sceribed and illustrated in the accompanying
drawings.

In the drawings, Figure 1 is'a longitudinal
sectional elevation of a steam-cylinder and
steam-chest, illustrating the construction of
valve, reversing mechanism, and their con-
nected parts constructed and arranged in ac-
cordance with my invention. Fig. 218 a simi-
lar view of 4 portion of fthe steam-chest, illus-
trating the reversing-slide in a different posi-
tion. I‘w 3isa transverse sectional eleva-
tion of the steam chest'and cylinder, taken on
the line 3 3 of Fig. 1

Similar numemls of reference ate employed
thronghout the several views.

The cylinder 5 may be of any desired size
and may form part of a steam or other éngine
in which a fluid under pressure is employed
as an actuating medium.  The cylinder ig

provided with 1on01tudmal ports 6 7, ex-
tending from the ends of the cyhndex to a
point near the center of one wall of the cyl-
inder in the usual manner, each port, how-

(No model)

_ever, terminating in two openings instead of
the single opening usually employed. Trom

the port 6 extend two openings 8 and 9, and
from the port 7.extend two openings 10 and
11, all of said openings bemg in direct aline-
ment with similar openings 8', 9, 10',’and 11/,

formed in a suitable plate 1 “which is ar:
ranged at a slight distance above‘ the face of
the cylinder, the space between the face of
the cylinder and the adjacent faceof the plate
12 beingoceupied by areversing-slide 13, hav-
ing suitable ports 14, 15, and 16, which may
be moved into alinement with the various
openings leading to the cylinder-ports, the
slide being moved to the position shown in
TFig. 1 orto thatillustrated in Fig. 2 by means
of a suitable rod 15, connected to the slide
and extending out through a suitable stuiff-
ing-box 16. The outer end of the rod may be
provided with a suitable handle for conven-
ience in manipulation or may be connected
to a reversing-lever of the usual character
and provided Wlth a locking-catch and seg-
ment. The upper face of the plate 12 is ﬁn—
ished and is adapted to receive a hollow slide-
valve 18, having two ports 19 20, which as the
valve is reciprocated are alternately brought
into alinement with the openings leading to
the eylinder-ports in order to admit steam to
the eylinder and permit the exhanst-steam to
enter the steam-chest 22. On the bottom face
of the valve is a centrally-disposed port 23,
which is traveled into alinement with the
openings 9" and 11’ alternately and serves to
permit the exhaust-steam to pass from the eyl-
inder-ports to the steam-chest when the re-
versing-slide is moved to the position shown
in Fl”‘ 3. When the engine is running in
the norrnal direction, steam passes from the
interior of the valve through the ports 19
and 20 and the passages 8 and 10’ and the
alining openings into the cylinder and es-
capes dueetly into the steam-chest when the
end of the valve uncovers said’ openings.

This operation takes place when the revers-
ing—slide is adjusted to the position illus-
trated in Fig. 1. The valve is reciprocated
by any su1tab1e valve - operating mechan-
ism—as, for instance, an ordinary eccentric,
which may be connected to a valve-rod 24
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in the usual manner. In the opposite ends
of the steam-chest are formed suitable open-
ings for the reception of open-ended cylin-
ders 25, which project into the steam-chest,
said cylinders being in horizontal alinement
and each being adapted for the reception of
a small piston 26, having suitable packing-
rings and provided with a port or passage 27
to permit steam to pass from the eylinders to
the interior of the valve. Steam is conveyed
from any suitable source of supply through a
pipe 28, connected to both eylinders, and as
the cylinders are of equal diameters the pres-
sure on each of the small pistons will be the
same. The upper portion of the valve is tu-
bular in form, its opposite ends projecting
into the open ends of the cylinders 25 and fit-
ting snugly against the inner faces of the pis-
tonsin said cylinders, the contact-faces of the
pistons and the end of the valve being per-
fectly true in order to form a practically
steam-tight joint and to permit the valve be-

.ing pressed against its seat by the pressure

of the exhaust-steam in the main body of the
steam-chest without exerting any downward
pressure on the said small eylinders and pis-
tons. As the available area of the small pis-
tons exposed to the pressure of steam in the
small eylinders is much greater on the outer
than on the inner surface,’the small pistons
will be held snugly against the ends of the
valve, preventing the escape of steam be-
tween the ends of the valve and the pis-
tons, and as the pressure on theouter faces of
the pistons is equal the valve may be freely
moved by the eccentric or other operating de-
vice.

In operating the engine, when the revers-
ing-slide 13 is in the position illustrated in
Fig. 1, steam enters the hollow valve and
passes through the port 20 and the alining
passages 10', 16, and 10 to the cylinder-port
7 to one end of the cylinder, the exhaust-
steam passing through the cylinder-ports 6
and the alining ports or passages 8, 14, and
8' to the steam-chest, from whence it may es-
cape through a port 30. The exhaust-steam
will to some extent be retained within the
main body of the steam-chest, heating the
exterior surfaces of the valve and the small
cylinders and preventing condensation of the
live steam as it passes to the cylinder of the
engine: The engine may be instantly re-
versed by moving the slide 13 to the position
illustrated in Fig. 3, the inner set of passages
9, 9, 11, and 11’ then coming into play and
serving to permit of the passage of steam
from the valve to the cylinder and the escape
of exhaust-steam from the cylinder to the
steam-chest. . The steam may be throttled to
any desired extent by shifting the reverse-
slide in such manner as to reduce the area of
the steam-passage, or said reverse-slide may
be so moved as to entirely close communica-
tion between the cylinder and the valve, and
thus stop the engine.

The valve in the present instance may have
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a fixed limit of movement, so that the wear
will be equal, and the formation of anyridges
in the contact-faces will be prevented, lap or
lead being provided for to any desired extent,
and the position of the various ports being
so arranged as to permit of the accurate op-
eration of the valve in either directions of
movement of the engine.

While the construction herein described

and illustrated presents the preferred form -

of engine, it is obvious that many changes in
the form, proportions, size, and minor details
of construction may be made without depart-
ing from my invention.

Having thus described my invention, what
I claim is— ’ ‘

1. In an engine, the combination of the cyl-
inder having a pair of steam-ports each ter-
minating at the steam-chest end in a plural-
ity of openings, a plate mounted above the
ports and provided with openingsalining with

70

75

8o

85

those of the steam-ports, a reversing-slide dis- -

posed below said plate and having ports or
passages movable into alinement with either
set of openings, and a hollow ported valve
adapted to reciprocate on said plate.

2. Thecombination in an engine, of the e¢yl-
inder and steam-chest, ¢ylinder-ports extend-
ing from each end of the eylinder to the steam-
chest and terminating at the steam-chest end
in a plurality of openings, a fixed plate ar-
ranged in thelower portion of the steam-chest;
and forming the valve-support, said plate
having openings alining with those leading to
the eylinder-ports, a reversing-slide disposed
below the plate and having three ports mov-
able into alinement with the said openings to
change the direction of the flow of steam, and
a hollow ported valve disposed on said plate
and having an internal steam-supply, sub-
stantially as specified.

3. A valve comprising ahollow ported body*
having cylindrical extensions, a pair of open-
ended cylinders into which said eylindrieal
extensions project, and loose pistons adapted
to said cylinders, said pistons being pressed
snugly against the ends of the valve by steam-
pressure and permitting independent move-
ment of the valve toward its seat.

4. The combination of the alining cylin-
ders, loose pistons arranged in said eylinders
and having steam -passages and a hollow
ported valve having end portions in contact
with the adjacent faces of said pistons..

5. The combination of the steam-chest, a

- pair of alining cylinders arranged therein,

loose pistons adapted to said eylinders and
provided with steam-passages, a ported valve
having its body portion extending laterally
into the respective cylinders and adapted for
contact with the pistons therein, and means
for reciprocating said valve.

6. The combination of the steam-chest hav-
ing end openings, a pair of removable cylin-
ders arranged therein and connected to a
source of steam-supply, pistons adapted to
said cylinders and provided with steam-pas-
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sages, a ported valve having portions extend-
ing laterally into the respective cylinders and
adapted for contact with the pistons therein,
and exhaust-ports leading from the cylinder
to the body of the steam-chest and entirely
surrounding the cylinders, substantially as
specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my signaturein
the presence of two witnesses.

EARNEST ULYSSIS DOWN.

Witnesses:

JosgrH F. REED,
CHAS. R. NEARING.




