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To all whom it may concern:

Beit known that I, JoEN PATTEN, a citizen
of the United States, residing at Baltimore,
in the State of Maryland, have invented cer-
tainnew and useful Improvements in Drain-
ersfor Vertical Steam-Cylinders; of which the
following is a specification.

The purpose of my invention is to provide
means for removing the water of condensa-
tion from vertical steam-cylinders on the up-
per side of the piston. While the lower ends
of such cylinders are easily drained by grav-
ity, the drainage of the upper ends presents
a more difficult problem, and for lack of suit-
able means for releasing the water from said
upper ends parts of theenginesare frequently
damaged and broken. By means of my im-
provements these difficulties are obviated,
and the cylinders are drained in a very sim-
ple manner.

In theaccompanying drawings, which illus:
trate my invention, Figure 1is a eentralsec-
tional view through the e¢ylinder of a vertical
engine, showing my improvement in its pre-
ferred form; and Fig. 2 is a similar view
showing a modification which it may be de-
sirable to use in some instances.

Referring to Fig. 1 of the drawings, A in-
dicates the c¢ylinder of a vertical steam-en-
gine, B the piston, and C the piston-rod. The
water of condensation in the lower end of
the cylinder is carried off in the usual man-
ner by gravity and the force of the steam
through a drain-pipe D. In order to dispose
of the drainage occurring -in the cylinder
above the piston, I form in the piston-rod Ca
longitudinal cavity E, extending from its up-
per end downward, preferably for a distance
gsomewhat greater than the length of the
stroke of the piston, which cavity forms a

well or sump into which the condensed water.

flows, and Ilocate the drainage-pipe I inthe
center of the cylinder-head G and extend a
portion F’ of said pipe downward into the well
E, also for a distance preferably somewhat
wreater than the length of the piston-stroke.
The diameter of the well is great enough to
permit water and steam to pass downward

between the drainage-pipe and the walls of
the well. ,‘ _

In operation it will be seen that the water
on the upperside of the piston will flow orbe
forced downward into the well and will be
forced out by the steam through the drain-
age-pipe, thus preventing any accumulation
of water in that end of the cylinder.

The arrangement shown in Fig. 1 is appli-
cable to new engines and to engines already
in use in which there is no objection to bor-
ing out the piston-rod to forma well. Insome
cases, however, there may be objections to
boring out the piston-rod—as, for instance,
where the piston is secured to the rod by keys
passing through the latter. In such casesI
provide a well at one side of the piston-rodin
the form of a tube H, Fig. 2, having its open
end secured in the piston and its lower end

.sealed and extending through the lower cyl-

inder-head J and into a guide I, secured to
said head. The guide may be merely a stuff-
ing-box or it may be a tubular casing, as
shown, with a cap at its lower end to prevent
the escape of steam from the lower end
of theeylinder. In single-acting engines in
which the lower cylinder-head is absent of
course the guide is unnecessary. In opera-
tion the tube H is moved by the piston and
the water of condensation from the upper
side of the piston flows into the well and is
forced out through the fixed drainage-pipe
F' in the same manner as deseribed in con-
nection with Fig. 1. _

Having described my invention, what I
claim, and desire to secure by Letters Patent
of the United States, is—

1. The combination with a steam-cylinder,
of a piston therein having adrainage-well ex-
tending downward from its upper surface,
and a fixed drain-pipe extending through the
upper part of the cylinder and arranged to
enter said well and drain the same.

2. The combination with a steam-cylinder
and the piston therein, of a drainage-well ex-
tending downwardly through the piston and
movable through an openingin the lower eyl-
inder-head, and a fixed drain-pipe extending
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through the upper part of the cylinder and
downwardly into said well to drain the same.

8. The combination with a steam-cylinder
and the piston therein, of a piston-rod ex-
tending through the lower head of the eylin-
der, said rod having a drainage-well extend-
ing downwardly therein from the upper side
of the piston, and a drain-pipe secured in the

upperend of the eylinderand extending down-
wardly into said well. 10
In testimony whereof I affix my signature
in presence of two witnesses.
JOHN"PATTEN.
Witnesses:
JOHN F. KREIN,
P. JOHANNSEN.




