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To all whony it may concerm: E

Be it known that I, James S. McCoy, of
Brooklyn, in the county of Kings and State of
New York, have invented a new and Improved
Steam-Engine, of which thefollowing is a full,
clear, and exact description.

My invention relates to a steam -eugine
wherein the slide-valve is ecarried by and
within the piston; and the invention consists,
principally,of a stean-engine wherein a steam-
space is formed around . the piston in the cyl-
inder, so that the piston is rendered almost
entirely frictionless in the cylinder by a sur-
rounding packing or cushion of steam.

The invention also consists of the arrange-
ment and relative size of the steam inlet and
exhanst ports with the space surrounding the
piston, whereby proper retention of steaw is
effected for filling the space around the piston,
50 as to prevent contact of the piston with the
cylinder, and. also to prevent excessive up-
ward pressure of steam on the piston,toavoid

friction of the piston with the cylinder oppo-
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site the induetion-port.

The invention further consists in forming
the steam-inlet port to the eylinder immedi-
ately below the piston, whereby the pressure
of steam entering the port will counteract the
weight of the piston and tend to lift it out of
frictional contact with the inner lower wall of
the cylinder.

" The invention finally consists of the piston
carrying the slide-valve and attached rigidly
to the piston-rod, and working in a cylinder
having suitable steam inlet and exhaust ports,
combined with a crank-shaft and connecting-
rod connecting the shaft with the piston-rod.

Reference is to be had to the accompanying
drawings, forming part of this specification, in
which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is asectional elevation of my new
and improved steam-engine. Figs. 2 and 3
are reverse views of the cylinder, the outer
casing being removed. Fig. 4 is a sectional
plan view on the line # 4 of Fig. 1. Fig. 5is
a transverse sectional elevation of the cylin-
der and piston,taken on the line y y of Fig. 1;
and Figs. 6 and 7 are reverse views of the op-
posite ends of the piston.

A represents the cylinder; B, the piston,
and C the valve, placed in a transverse cham-

‘ber, B/, made through the piston B. The pis-
ton B is attached rigidly to the piston-rod D,
which passes through the cylinder-cap b and
stuffing-box ¢/, and is connected to the cross-
head B, which ruus in ways F, and is coninect-
ed with the crank-shaft G by the connecting-
rod H.

The cylinder A is meunted on a support, I,
and held firmly thereto by the eap I, and is
composed of the shell J and tube or outer cas-
ing, J’, that surrounds the shell J, as shown
clearly in Figs. 1, 4, and 5.

The shell J is formed with the main steam-
inlet port ¢ and exhausi-passage b, and it is
faced off at ¢, as shown in Figs. 3 and 5, and
also at d @ d on the opposite side, as shown
in Figs. 2 and 5. :

In the flat surface ¢ is formed the port e, and
the steam -inlet port « opens into the flat
surface ¢. The exhaust-passage b is the same
size as the inlet-port @, and opens out of the
flat surface d, and in the flat surfaces d’ d’ are
formed through the shell J the steam-passages
ff'. From the flat surface ¢ the casing J is
grooved, as shown at g, and again on the op-
posite sideaty’. The groove g leads to a port,
h, made in the shell J, while the groove g’ on
the oppusitesideleads tothe port &’. Fromthe
flat surfaces d' d’ the shell J is grooved, as
shown at ¢ 4. 'The groove i leads to the port
4, while the groove 7' leads to the port j, both
portsshown in fulllinesin Fig. 4, and in dotted
lines in Fig. 2.

The piston Bis made of considerable length,
and is of smaller diameter than the interior
of the shell J, so as to leave an appreciable
space, s, between the outer surface of the pis-
ton and the inner wall of the shell, as shown
in Fig. 5, so that when steam enters the shell
J it will envelop the piston B, occupying
space s, and completely cushion the piston all
about with steam, so that there is practically
no friction of the piston with the steam-chest.

The valve C is of a length nearly equal to
the diameterof the piston B, and the latter has
the passages & %’ formed in it, which reach
through to the chamber B’ in the piston that
contains the valve C, and these openings coin-
cide with or stand in the same plane with the
ports £’ of the shell J, Figs. 2 and 5, and the
piston also has the passage ! formed in ib.
(Shown in dotted lines in Fig. 4, and in full
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lines in IFig. 5.) The passage I also reaches |
through to the valve-chamber I3, and it coin-
cides with or stands in the same plane with
the steam-inlet port e, made in the shell J.
The piston Balso hasthe longitudinal passages
m n formed in it, which reach, respeetively,
from the valve-chamber B’ to theopposite ends
of the piston, as shown in dotted lines in Fig.
4, and in full lines in Figs. 6 and 7, and the
piston is kept from turning axially in the shell
J by the pin orrib o in the shell entering the
slot o’ made in the piston. The valve C is
cireumferentially grooved at q ¢, so that the
valve initsreciprocation in the valve-chamber
B, caused by steam - pressure entering the
ports & I, alternately opens and closes the
steam ports or passages in the piston B.

In horizontal engines the shell J will besect
with the main steam-inlet port ¢ immediately
below the piston B, asshownin Fig. 1, so that
the pressure of steam entering the engine will
impinge upon and lift the piston in the eylin-
der, and thus overcome the friction which
would otherwise be due to the weight of the
piston resting and moving upon the inner
lower surface of the cylinder. This lifting of
the piston by steam-pressure also prevents
uneven wear of the piston B.

The operation of the engine is as follows:
The piston B being in its rearward position,
steam admitted to the port « enters the pas-

sage formed by the flat snrface ¢, and passes |

through the passage ¢, lifts and sarrounds the
piston, and passes through groove ¢’ and port
I/, moving valve C to close passage // and con-
nect passages e, {, andm, thus admitting steamn
back of the piston B, and at the same time
opening or connecting passages %, 1, and n, to
allow exhaust {rom in front of the piston to
and through the space formed by the flag sur-
faces d @ and the passage b. Then the steam
entering through the groove ¢ and passage
moves valve C to close passage %, and to con-
nect passages ¢ I n to admit steam in front of
the piston, and also to counect passages m &’
J” to open the exhaust from back of the piston,
and sv on alternately causing the piston B to
haveareciprocating motion,causing it to trans-
mit rotary motion to the crank-shafs G. Ix-

haust from the valve-chamber B’ is permitted
through the grooves and ports ¢ j and ' and j’
to the main exhaust d’ d b, so there will be no
back-pressure to impede the movement of the
valve, and the exhaust-port b being of the
same size as the steam-inlet port «, the steam
will be counfined in the space s sufficiently to
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support the piston and prevent friction, and
the retarded exhaust, consequent upon the
comparatively small exhaust-port b,causes the
steam above the piston in the space s to coun-
teract the upward pressure of the steam on the
piston and prevent it from being lifted into
contact with the eylinder.

Instead of using steam, compressed air or
other gas may be used for operating the en-
gine.

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

1. Thepiston B, formed with steam-passages,
as described, and carrying a transversely-ar-
ranged slide-valve, €, and made of smaller di-
ameter than the interior of the steam-chest A,
to form thespace s around the piston, in com-
bination with the cylinder having steam inlet
and exbaust ports formed at or near the center
of the piston-stroke, whereby the piston is
surrounded and cushioned with steam, sub-
stantially as and for the purposes set forth.

2. In an engine, the exhaust-port 3, Tig. 2,
made of the same size as induction-porta, Fig.
3, in combination with said induaction-port «,
and the several eduction ports and channels,
as described, for the purpose of properly fill-
ing space s with steam, so as to prevent con-
tact between the piston and eylinder.

3. In an engine, the combination of the
eduction-ports ¢ ' f' b and ednection-chan-
nels.d d' d', Fig. 2,1in eylinder A, of sueh size
and position in relation to indaction-ports a ¢
gy incylinder A as to detain the exhaust-
steam, so as to counteract the upward pressure
of the steamn on the piston sufficiently to pre-
vent frietional contact of the piston and eylin-
derat the opposite side from the induction-
port e. ‘

4. The piston B, made smaller in diameter
than the cylinder-bore to form the surround-
ing space s, and provided with slide-valve C,
and formed wibh ports controlled by the valve
C, to admit steam to and exhaust it from both
ends of the cylinder, in-combination with the
eylinder having medial exhaust-ports and the
medial bottom steam-inlet port, e, whereby
the pressure of steam entering the port e will
lift the piston in space s and prevent frietion,
substantially as described.

JAMES S. McCOY.
Witnesses:
H. A. Wesr,
C. SEDGWICK.

80

85

9O

O
o

100

105




