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Zo all whom it may concern:

Be it known that I, MILES 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
>team-Kngines; 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 nupon 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—

Figure 1 is a sectional view of the engine-
cylinder and valves, showing the piston at
the upper end of its stroke. Iig.2showsthe

piston midway in its descending stroke. Fig.

s shows the piston at the bottom of the stroke.
IF1g. 4 shows the piston midway of its ascend-
ing stroke, the relative positions of the valves
being shown in each case.

A 1s an engine-cylinder having the piston
I5 reciprocating therein and the piston-rod C.

Upon the side of the cylinder opposite the
piston-rod is a cylinder-chamber D, concen-
tric and 1n line with the main eylinder A, and
Iiis a plunger forming an extension from the

piston I3 and traveling within the exten- |

sion D.
It If are packing-rings, which form a tight
joint hetween the plunger & and the interior

4o of the cylindrical extension D.

45

(x 18 a valve-chamber having the steam-in-
let: L.

1 1s 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.

X K" are the steam-admission ports lead-
ing from the valve-chamber to the opposite
ends of the cylinder A, and I is an exhaust-
port so arranged with relation to the lower

50 steam-port KX’ that when the valve I is in the

proper position the two ports are connected,

~rrerem

so as to allow thne steam to exhaust from the
lower part of the cylinder A through these
ports,

Upon the back of the valve I is a cut-oft
valve M, which is moved by an independaent
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-

-3

tain portion of the stroke of the engine.

55
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The operation of my engine will then beas

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 IX into the upper partof the cyl-
inder A above the piston B. Atthesame tine
the exhaust-port I. is in communication with

beneath the valve I, so that as steam is ad-
mitted through the ports J and K above the
piston I3 to force the latter down the steam
which is beneath the pistonin the cylinder A
will escape through the portsI”and L. The
cat-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 strole.
The valve M has moved so as to cut off the
steam-passage J through the valve I, and the
steam which is now within the eylinderabove
the piston B must act expansively during the
remainder of the downward stroke of the pis-
ton. The exhaust-passage is still open for
the escape of steam from below the piston.

In Ifig. 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

hasimoved upward, so asto connect the steam-
passages IS and IS by means of the chamber
beneath the valve. Thepassage J,beingupon
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 K and X', 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

the lower steam-port I’ through the chamber

o
|

70

30

()0

103




O

downward stroke, is now allowed to pass be- | may be substituted: fm ‘these, which will ad- SEREES

~low the piston and eomplete its expansion in

- forcing the latter: upmud to the nppel Gnde

fwm'd stroke.

of 1S strok:e

Fig. 4 shows the piston rmdway in. 1ts upm
By this construection I am en-

abled to use the steam at high pressure above

  1'5

' ‘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 the expansion of this high-pressure |
. steam, and afterward continue 'th'e upward |
o ;stmlxe of the piston by the continued expan-
. :slon ‘of-this steam, which is admitted from the |
upper side of the piston to the lower side. |
- In order to prevent the plStOll from striking
~ lhe bottom of the cylinder:in its downward |
stroke, I have so proportionedthe area of the

S echambel' D above the plunger E that the

2{:}

1 have here described my engine as usmn‘---
;- bub it

will be manifest that other forms of valves |

cient to aet as

vacuum produced inthis spaceas theplunger |
‘moves downward will be suffi
‘& cushlon, the vacuum preventing the piston

f{rom str 1k1110* the bottom of the cylinder. | exhaust port, and a cut-o:

P is a small valve at the upper end of the |
éehambel D, which closes inwardly and pre- |
vents the {,ntmnce of airinfo the chamber D, |
. .-but in case of any slight leakage will allow |

- any air or vapor w1thm the Chambel to es- |
- cape when the plunger E rises. SRR
.30
" the: ordinary slide-valve and. eut of

450,780

mlt thesteamin the manner herein described.
~Having thus described my invention,what I

| claim as new, and desire to: secure by Letters
.Patentls— +
A Veffdcdl engine. 0011318’[1110* of a main

Steam-cyllllclel a,nd an: ez.tensmn of smaller
~diameter at the top in line therewith, a pis-

ton reciprocating in the maln eylmdel, a

trunk projecting from the upper: side of the
piston so as to reciprocate 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 1e&d-; EEBEERE

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 SRR
extension at one end with a portcorrespond-: 7

ing with the upper steam-port and a concav-

t valve reciprocat-

11erem descmbed

In witness wheleof I Imve hereunto set myz i

hand
R MILEb B DOD-GE.:_;
W’ltnesse
S, H. NOURSE
~H. G, LEE.
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| ity in:its face, which alternately eonneetsthe - -
two steam-ports and the lower steam and the =

55

ing upon the main valve to open and close =
the single port in qa,ld valve, sub%‘tantlally as oo
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