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Lo all whom it may conceri:
Beitknownthat I, ZACHHARY TAYLOR RENO,

a citizen of the United States, residing at New

Orleans, in the parish of Orleans and state of

Louisiana, have invented a new and useful Im-

provement in Slide-Valves for Steam-Engines,

of which the following 1s a specification,

My invention relates to. improvements 1in
slide-valves and the manner of admitting steam
to them, so thatthe water of condensation may

largely [ree itself previous to passing through :

the slide-valve inthe eylinder; also,to provide

~a balanced or nearly balanced slide-valve hav-
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ing a ecentral steam-opening through it and
having steam-pressure top and bottom of the
valve which works over the steam-ports and
allows the steam to exhaust into the steam-
chest, 1nto which high steam does not enter;
also, to provide a valve and steam-ports in
valve-seat of engine-cylinder that will permit
a rapid discharge of exhaust-steam, which 1s
especially desirable in locomotives and high-
speed steam-engines. These objects are ob-
tained Ly the mechanism shown in the accom-
panving drawings, in which like letters refer
to like parts. | o

Figure 1 represents a longitudinal section
through the slide-valve, the stcam-chest, and
steam-ports of a steam-engine eylinder. Fig,
2 is a face view of valve-seat of engine-cyl-
inder. I'ig. 3 1s the face view ol the bottom
of the slide-valve. Ifig. 4 15 a horizontal sec-
tion of slide through line A B, Iig. 1, and
shows,also,the valve-seat under the valve with
the relative position of valve and steam-ports

in valve-seat ab the end of extreme throw.

of valve. TIfig. b is a similar view as Fig. 4,
but shows the valve just beginning to admit

steam and the relative size of exhaust-open-

ing. Fig. 6 shows a longitudinal section of
valve with a regulating-cock through it. Ifig.
7 is a longitudinal section of part of a steam-
engine eylinder and piston and arrangement
of double slide-valves.

Steam enters steam-pipe C, Fig. 1. At D

is a short pipe turned and fitted so it will slide

in a bored hole of steam-chest cover Ii. The
sliding pipe D issolid at bottom G, and forms
a piston. When steam is lightly turned on

pipe C, the condensed water in the pipe IS

l

driven out through holes H and drip-pipe I.
As the pressure increases, the piston D de-

scends,overcoming the resistance of thespiral

spring J until the holes H in pipe D openinto
the chamber I, when. the entrance to pipe 1
is eut off and steam enters chamber IS, presses
on piston I, which works in eylinder j, formed
by lower part of steam-chest cover I, and a
steam-joint is made by packing-rings M. The
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lower face of piston I: presses an upper face of 6o

the valve N. The steam passes through holes

% in piston L, thence through hole O in valve.

N. The lower part of hole O is enlarged to

just the extent that is necessary to make its

area slichtly less than the area of the inside of 65

the piston I, so that the valve N may be nearly
balanced,but held down by the greater press-
ure on top. | -
At P Q are the ports through which pass
alternately high and exhaust steam. ‘The
steam exhausts into the steam-chest R and
passes out through hole S. | |
At Fig. 4 the relative positions of valve N
and openings P and Q in valve-seat S are
shown when wide open. The steam i1s enter-
ing opening Q and exhausting out of opening
P : | o
At Fig. 5 the relative positions of valve N
and valve-seat S are shown when steam com-
mences to enter and steam begins to exhaust.
It will be seen that by the shapes of the open-
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ings in valve N and the openings P and Q in

valve-seat that at all parts of the stroke the
exhaust is larger thanthe steam-opening,even

if the valve De set without any lead on the.

exhaust. This is obtained by the combined
curved and straight lines on same opening in
valve-seat S,and the cirenlar or curved shaped
opening O in valve N.-

I do not confine myself to using the herein-
described valve N in combination with the de-
scribed steam-openings in valve and valve-
sea, as the valve N can be used equally as
well with parallelogram orother shaped open-
ings in valve and valve-seat; but I prefer the
herein-described shapes. Nor do Is confine
myself to using the described balance-valve

N in combination with the deseribed mechan-
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ism for removing condensed water {from steam-

pipe, as the valve N can be worked advan-
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