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To all whom it may concern :

Be it known that I, JoHN H. ALLEN, of
Brooklyn, Kings county, State of New York,
have invented a new and Improved Piston-
Valve, of which the followingis a specification.

The nature of my invention consists in the
construction of a piston slide-valve for steam,
air, or water cylinders, in combination with a
suitable case or cylinder in which said valve
moves, whereby at least twice the volume of
steam, air, or water of the amount or area of
the port opened by the edge of the valve will
be admitted into the port of the cylinder.

In the accompanying drawings, Figure I-

represents a section of a piston slide-valve em-
bodying my invention arranged on a three-
port face of a cylinder. Tig. II represents a
piston slide-valve asarranged when one valve
is arranged at each end of the cylinder. Tig.
IIT is a cross-section of the same at line a a,
Fig. 11,

Similar letters represent similar parts in all
the figures.

In Fig. I, A represents part of the cylinder,
B B’ the steam-ports, and C the exhaust-port.

D is a cylindrical casing fitted against the
face of the eylinder and inclosed in the slide-
valve case, (not shown in the drawings,)in
which said cylinder D the piston slide-valve
E moves. The piston-valve E consists of a
top and bottom disks, b ', connected together
by a central boss, d, to which the slide-valve
rod ¢ is attached. Between the top and bot-
tom disks, b o', a central hollow piston, &, is
arranged, connected to the top and bottom
disks, b b’, by three or more connecting-pieces,
4. The central part of this hollow piston is re-
cessed at the eircumference to give the desired
passage of steam, air, or water from either of
the steam-ports into the ‘exhaust-port. The
central hollow part, m, of said piston % forms
a passage around the central hub or boss, d.
The upper and lower disks, b/, as well as the
upper and lower part of the hollow piston &,
are provided with suitable packing-rings, n n
n n, the edges of which form the ends of the
valve-face. The cylinder D in which this pis-
ton-valve E works is made with annular re-
cesses B”, C/, and B/”,corresponding with the
ports B C B/, whereby the piston-valve E will
in all positions have an equal pressure all
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around its surface, ands will therefore be in
equilibrinm. The internal partsof therecesses
of this cylinder are provided with diagonal
distance-pieces v, to prevent the opening and
expanding of the packing-rings n while pass-
ing these recesses. This cylinder D is ar-
ranged in the valve-case; or the inlets of the
steam-pipe to the valve-case may be so ar-
ranged that the steam, air, or water pressure
will be at both ends of the piston-valve E.
Near each end of the cylinder D recesses G
G’ are arranged in such a position in relation
to the ends or edges of the piston-valve B or
to the end packing-rings, n, that as soon as
the edge of one of the end packing - rings
passes the edge of the steam-port for the pur-
pose of admitting the pressure into the eylin-
der the inner edge of the packing-ring at the
other end of the piston - valve will pass the
edge of the corresponding recess, G or G, to
allow the pressure to pass around the same,

In Tig. I the piston - valve E is in such a

position that the lower packing-ring, %, has
just passed the edge of the port B/ and admits
the pressure into said port B/, as sbown by ar-
rows 1 1. At the same time the lower edge of
the upper packing-ring, %, has passed an equal
distance the edge of the recess or cavity G,
and allows thas the pressure to pass around
the same, as indicated by arrows 22, through
the hollow space m, formed by the hollow part
of piston % and the hub d, and pass between
the space formed by the end of the piston A
and the lower disk, ¥, of the piston-valve E
into the port B/, as shown by arrow 3, thus ad-
mitting double the volume or amount of press-
ure to pass into the steam - port than the
amount of area uncovered by the edge of the
valve or by the edge of the packing-ring »
forming the edge of the valve. Upon the re-
turn motion of the valve the packing-ring »
in the upper disk, b, passes the edge of the
port B, to admit the pressure into that port,
and at the same time the packing-ring n in
the lower disk, 0/, passes the edge of the re-
cess or cavity G’ in the lower end of the cyl-
inder D, and thus allows the pressure to pass
around the same through the hollow space m
and through the space formed between the up-
per end of the piston & and the upper disk,

b, of the piston-valve B into the port B. In ,
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Tig. II the piston-valve B is similarly con-
structed. The ecylinderD, in which the piston-
valve works, has only on one end a recess, G/,
and is fastened into the valve-chest. (Only
part of which is shown in drawings.) This
valve - chest is provided with a branch, H,
and a braneh, K, the former attached to the
steam-port and the main cylinder, and to the
latter theexhaust-pipeis connected. As soon
as the edge of the packing-ring n inthe upper

disk, b, passes the edges of the openings in the

cylinder D, connecting with the steam-passage
branch H, the inner edge of the packing-ring
in the lower disk, 0', of the piston-valve I
passes the edge of the recess or cavity G’ in

said cylinder D, and the steam or pressure will
pass, as shown by arrows 4 4, into the steam-
port H, and at the same tlmethe pressure will
pass thI‘Ol]Uh the cavity G’ past the edge of
the packlncr - ring, as shown by arrows 5 3,
through the hollow space m and between the
space formed by the upper part of piston 2
and the upper disk, b, of the valve into the
port H, as shown Ly arrows 6 6, A similar

valve is arranged at the other endof the main
cylinder and both valves connected together
by the valve.rod e, the acting pressure in this
case being arranged to be always at each end
of the two valves, and between the valves,
when said two valves are arranged in one
valve-case. If a separate valve - case is ar-
ranged for theupper valveand one for thelower
Valve, the pressure must be at each end upon
the valves.

What I claim as my invention, and des1re to
secure by Letters Patent, is—

A cylindrical case, D, with circumferential
cavities & G/, in combination with a sliding
piston-valve, I}, consisting of a ceuntral hollow
cylinder or piston, k, and upper and lower
disks, b V', connected togetber, arranged to
operate in the manuerand for the purpose sub-
stantially as described.

JOHN H. ALLEN.

Witnesses:
HrNrY . ROEDER,
S. A, EMANUEL.
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