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To all whom it may concern :

Be it known that I, GEORGE M. WEINMAN,
of Colnmbus, in the county of Franklin and
State of Ohio, have invented certain new and
useful Improvements in Piston-Valves for
Steam-Pumps; and I do hereby declare the
following to be a full, clear, and exact deserip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it pertains to
make and use it, reference being had to the
accompanying drawings, which form part of
this specification.

My invention relates to eylindrical valves
for steam-pumps; and consists, first, in a
valvé provided with passages parallel with
the length of the eylinder, which extend from
the ends to the side thereof, and which form
the shortest passage or route for the steam at
the ends of the valve to the exhaust-port of
the steam-cylinder; second, in so placing the
openings of said passages on the side of the
valve, relative to the exhaust-port of the
steam-cylinder, that the said openings shall
have passed beyond the exhaust-port before
the valve reaches the head of the steam-chest,
so that the valve shall be cushioned by the
remaining steam thus prevented from escap-
ing after said openings pass the said exbaust-
port; third, in connecting with the valve a
crank, or other suitable mechanisin, whereby
the valve is turned or oscillated on its axis,
for the purpose of bringing the openings or
supplemental exhaust-ports opposite the main
exhaust-port alternately, according to the po-
sition of the valve relative to the steam-
chest. ‘

In the drawing, Figure 1 represents a steam-
chest turned bottom upward, showing the two
steam-ports and central exhaust-port, and in
dotted lines the cylindrical valve with its
steam-ports, bridge, and one supplemental ex-
haust-port. Fig.2 is a similar view, showing
the position of the valve after the supple-
mental exhaust-port thereof has passed be-
yound the exhaust-port of the steam-cylinder,
so that the escape of steam from the end of
the valve is cut off, and a cushion of steam
remains to prevent the valve from striking
the head of the steam-chest. Fig. 3 shows
the valve turned on ifs axis, so as to bring
the other supplemental exhaust-port opposite

on its axis.

the main exhaust-port, and thus allow the
steam at the other end of the valve to be ex-
hausted as the valve moves in that direction.
Fig. 4 vepresents a cross-section of the steam-
chest with valve in position. Figs.5 and 6
represent, respectively, the lower and upper
sides of the cylindrical valve.

A represents the steam-chest, the under
side of which is shown in Figs. 1, 2, and 3,
and a cross-section thereof in Fig. 4. It is
provided with the steam-inlet opening or port
B, the steam-ountlet ports S &‘, and the ex-
haust-port E. It is preferably constructed of
iron, and may be of any convenient and de-
sired external form. O is the eylindrical valve,
construeted hollow. It is provided with the
steam-ports D D’ and bridge F, and is so
placed that these steam-ports and bridge are
opposite the steam and exhaust ports of the
steam-cylinder. On the opposite or upper side
of the valve is located the steam-inlet port G
and the balance-openings H H’. 1is a set-
screw, the end of which projects into the slot
J of the valve, and allows the latter to turn
on its axis sufficiently to bring the two sup-
plemental exhaust-ports K K/ alternately op-
posite the main exhaust-port of the steam-cyl-
inder. Opposite the slot or opening J (repre-
sented in dotted lines in Fig. 4) is placed the
balance-opening J4/, for the purpose of prop-
erly balancing the valve. This opening J’,
therefore, serves the same purpose as do the
balance-openings H HY, located opposite the
steam-ports D D’. L L/ are small grooves on
the outside of the valve, extending from the
ends thereof to the openings H H', whereby
steam may pass from within the cylindrical
valve to and beyond the ends of the same. m
is a square or other angular opening, into
which loosely fits the shaft of the crank N, by
means of which the valve is turned or moved
P P’ are two passages, which lie
parallel with the axis of the valve, and extend
tfrom the ends of the same to the side, form-
ing there the supplemenfal exhaust-ports
K K. .

The operation of the valve is as follows:
‘When the valve is in the right-hand end of the
steam-chest, and occupies the position shown
in Fig. 1, the steam that passes into the valve
through the inlet-port G passes out of the same
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through steam-port S to the cylinderin which

the piston of the engine is located, and steam

ijs exhausted from the said piston-eylinder at
its other end through the steam-port S’ and
exhaust-port E. At the same time the steam
present between the end & of the valve and
the head b of the steam-chest is being exhaust-
ed through the passage P’ and supplemental
exhaust-port K/, now opposite the exhaust-
port B. As the steam escapes through the
port K’ the pressure at the end « of the valve
is relieved, and the pressure of steam at the
other end d of the valve pushes the same to-
ward the head b. (See Fig.2.) When the
supplemental exhaust-port K’ has just passed
beyond the main exhaust-port E the escape
of steam from the end a of the valve is cut off,
and the remaining steam forms a cushion,
which prevents the end a of the valve from
striking the head b of the steam-chest. As
soon as the valve reaches the end of its stroke
it is turned on its axis, by means of the crank
N, (which is suitably connected with the pis-
ton of the pump or other part of the machin-
ery,) sufficiently to bring the opposite supple-
mental exhaust-port K opposite the main ex-
haust-port E. The steam now passes through
steam-port 8 to the piston-cylinder, and is ex-
hausted therefrom throngh port S and exhaust-
port E. At the same time the steam at the
end d of the valve is exhausted through the
port K. (See TFig. 3.) As the pressure at
the end d is relieved by the escape of the steam,
the steam at the other end of the valve, which
has passed there from within the valve by
means of the groove L, forees the valve toward
the head f of the steam-chest, but as soon as
the port K passes beyond the exhaust-port B
a cushion of steam is formed, as before de-
seribed, and the valve is prevented from strik-
ing the said head f. The crank thenreceives
another turn in the opposite direction from
before, and the first-deseribed motion of the
valve is repeated. The grooves L and L/ are
constructed only sufficiently large to permit
the requisite quantity of steam to pass to each
end of the valve. And the supplemental ex-

haust-ports K and K/, and the passages P and
P/ are of sufficient capaeity to quickly exhaust
the steam.

It is evident from the foregoing description
that the steam is exhausted from each end of
the valve by the most direct route to the main
exhaust, and that the valve is effectually cush-
ioned after the supplemental exhaust-port has
passed a short distance, say one-eighth of an
inch, beyond the main exhaust-port.

Instead of the grooves Land L/, small open-
ings may be made in the ends of the valve,
communicating with the interior, which will
serve the same purpose as the grooves.

What I claim is— -

1. A hollow valve provided with steam-pas-
sage leading to opposite ends of the valve,
and independent exhaust-passages leading
from opposite ends of thé valve. to independ-
ent supplemental exhaust-openings, the latter
loeated on opposite sides and ends of the main
exhaust - opening, whereby the partial rota-
tion of the valve serves to exhaust steam di-
rectly to the main exhaust, and cut off the exit
of steam before the valve has reached the limit
of its stroke, thereby cushioning the valve,
substantially as and for the purpose set forth.

2. A hollow valve counstructed with open-
ings H H, steam-passages L I/, supplement-
al exhaust-passages P P’ leading to opposite
ends of the valve, and independeat ports K
K/, the latter located on opposite sides and
ends of the main exhaust-opening F, substan-
tially as and for the purpose set forth.

3. A cylindrical valve provided with steam-
ports D D/, bridge F, inlet-port G, balance-
openings H H', passages P P/, supplemental
exhaust-ports K K/, and grooves L I/, substan-
tially as and for the purpose described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

GEORGE M. WEINMAN.

Witnesses:
Jas. G. BoLy,
G. F. WHEELER.




