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UNITED STATES

PaTENT OFFICE.

MILES B. DODGE, OF SAN FRANCISCO, CALIFORNIA.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No, 450,780, dated April 21, 1891,
Application filed Pebruary 18,1890, Serial No, 340,970, (No model.)

To all whom it may concern:

Be it known that I, M1LES B. DODGE, a citi-
zen of the United States, residing in the city
and county of San Francisco, State of Cali-
fornia, have invented an Improvement in
Steam-Engines; and I hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the same.

My invention relates to certain improve-
ments in steam-engines.

It consists of a eylinder, a piston recipro-
cating therein and having the areas of steam-
space of different sizes upon the two sides of
the piston, a valve by which the steam is
transferred from the side of smallest area to
the opposite side, so as to act expansively
therein, and the combination therewith of a
cut-off valve and certain details of construe-
tion,all of which will be more fully explained
by reference to the accompanying drawings,
in which—

Tigure 1 is a sectional view of the engine-
cylinder and valves, showing the piston at
the upper end of its stroke. Fig.2showsthe
piston midway in its descending stroke. Fig.
3showsthe piston at thebottom of the stroke.
Fig. 4 shows the piston midway of its ascend-
ing stroke, the relative positions of the valves
being shown in each case.

A is an engine-cylinder having the piston
I3 reciprocating therein and the piston-rod C.

Upon the side of the eylinder opposite the
piston-rod is a cylinder-chamber D, concen-
tric and in line with the main cylinder A, and
Eis a plunger formingan extension from the
piston B and traveling within the exten-
sion D. :

I' I are packing-rings, which form a tight
joint between the plunger T and the interior
of the cylindrical extension D.

G is a valve-chamber having the steam-in-
let IL

T is the main valve, which is of the well-
known D form, but having an extension at
one end, with a port J passing through it.

I K’ are the steam-admission ports lead-
ing from the valve-chamber to the opposite
ends of the eylinder A, and L is an exhaust-
port so arranged with relation to the lower
steam-port X’ that when the valve I is in the
proper position the two ports are conneected,

80 as to allow the steam to exhaust from the
lower part of the cylinder A through these
ports.

Upon the back of the valve I is a cut-off
valve M, which is moved by an independent
valve-stem N, the main valve being moved
by the stem O. This cut-off valve controls
the steam-passage J through the main valve
and operates to close this passage at a cer-
tain portion of the stroke of the engine.

The operation of my engine will then be as
follows: The piston being at the top of the
cylinder, as represented in Fig.1, the valvel
is in position to admit steam through the
ports J and I into the upper partof the cyl-
inder A above the piston B. Atthesame time
the exhaust-port I is in communication with
the lower steam-port K’ through the chamber
beneath the valve I, so that as steam is ad-
mitted through the ports J and K above the
piston B to force the latter down the steam
which is beneath the pistonin the cylinder A
will escape through the portsI’and L.  The
cut-off valve M is in such position as to ex-
pose the port J in the main valve and allow
steam to pass through it. ]

In Fig. 2 the piston B isrepresented as hav-
ing completed half of its downward stroke.
The valve M has moved so as to cut off the
steam-passage J through the valve I, and the
steam which is now wichin the cylinderabove
the piston B must act expansively during the
remainder of the downward stroke of the pis-
ton. The exhanst-passage is still open for
the escape of steam from below the piston.

In Fig. 3 the piston is represented as hav-
ing completed its downward stroke, and the
valves are in position for its return. In this
figure the valve M has moved downward to
the lower part of its stroke and the valve I
hasmoved upward, so as to connect the steam-
passages K and IX” by means of the chamber
beneath the valve. Thepassage J,being upon
the valve-face in the steam-chest, communi-
cates with nothing. Steam is now allowed to
pass through the space above the piston B,
through the ports I{ and K, into the space
below the piston,and thisspace beingof much
larger area than the space above the piston,
this steam which is acted expansively above
the piston during the latter portion of its
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downward stroke, is now allowed to pass be:
low the piston and eomplete its expansion in
forcing the latter upward to the upper end
of its stroke. Co

Fig. 4 shows the piston: midway in its up-
ward stroke. By this construetion I :am en:
abled to use the steam at high pressure above
the piston in ‘that portion of the cylinder
which has the least area, and for a portion of
the stroke, then complete the downward
stroke by theexpansion of this high-pressure
steam, and afterward continue the upward
stroke of the piston by the continued expan-
sion of this steam, which is admitted from the
upper side of the piston ‘to the-lower side.
In order to prevent the piston from striking
the bottom of: the cylinder: in :its:downward
stroke, I have so proportioned the area of the
chamber: D: above the plunger E that the
vacuum produced inthis spaceastheplunger
moves downward will be sufficient to act as
a; cushion, the vacuum preventing the piston
{rom striking the bottom of the cylinder.

P is a small valve at the upper end of the
chamber D, which closes inwardly and pre-
vents the entrance of air into the chamber D,
but in case of any slight leakage will allow
any air or vapor within the chamber to es-
cape when the plunger E rises.

I have here described my engine as using
the: ordinary slide-valve: and: cut-off; but it
will be manifest that other forms of valves
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way be substituted for 'these, which will ad-
mitthesteamin the manner hereindescribed.

Having thus described my invention, what 1
claim as new, and desire to secure by Letters
Patent, is— :

A vertical : engine consisting of a main
steam-cylinder and: an: extension of smaller
diameter at the top in line therewith, a pis-
ton: reciprocating in :the main cylinder, a
trunk: projecting from the:upper:side of the
piston so as to veciprocate within the exten-
sion of the cylinder and produce a:vacuum
on its downward - stroke, and :an outwardly-
opening relief-valve in said extension, a
valve-chamber with steam-supply ports lead-
ing to opposite ‘ends of the main:-cylinder
only, and an exhaust-port outside of and in
line with the steam-ports, a valve having an
extension at one end with a port correspond-
ing with the upper steam-port and a concav-
ity in its face;, which alternately connectsithe
two steam-ports and the lower steam and ‘the
exhaust port, and a :cut-off valve reciproecat-
ing upon ‘the main valve to .open and close
the single port in said valve,substantially as
herein described.

In witness whereof: I hiave hereunto set my
hand. :

MILES B.. DODGE.

Witnesses: '

S. H. NOURSE,
H. C. LEE.
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