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To all whom it may concern:

Be it known that I, JAMES SWAN, a citizen
of the United States, residing at Seymour,
county of New Haven, State of Connecticut,
haveinvented anew and useful Steam-Engine
Piston, of which the following is a specifica-
tion. | S o

In reciprocating steam-engines as ordina-
rily constructed the entire peripheral surface
of the piston is intended to engage the wall
of the eylinder during the entire stroke In
each direction. - |

It is one of the objects
produce a steam-engine piston which shall be

adapted to all kinds of cylinders, old or new,

and whether the surface 1s even or unevei,
and which shall fit the eylinder tightly, but

It is a further object of the invention to
produce a steam-engine piston in which a
portion of the peripheral surface shall be ex-
panded by the steam, so as to engage the
wall of the cylinder closely when ‘the piston
is moving in either direction. |

It is a further object of the invention to

produce a steam-engine piston the exhaust
ond of which——i. .e., the portion of whose pe-
ripheral surface is forward when moving in
oither direction—shall move freely in
eylinder and without friction and the recelv-
ing end of which—. e., the rear portion—

shall engage

With these and other objects in view the
invention consists in certain constructions

and in certain parts, improvements, and com-

binations which will be hereinafter described
and then specifically pointed outin the claims
hereunto appended. | -
In the accompanying drawings, forming
part of this specification, Figure 1 is a side
elevation of my novel piston; Fig. 2, an end
elevation thereof; Fig. 3,a section ontheline

3 3in Fig. 2, and Fig. 4 is a detail sectional

view illustrating a slightly-modified form in
which the engaging surfaces of the ring and

" disk are made respectively concave and con-

50

vex instead of a right line.

10 denotes the body of my
a whole, and 11 the
comprises a central disk which fits the cylin-
der closely, but without friction, and is spe-

novel piston as

of this invention to

the

the wall of thecylinder closely,
“and thereby prevent leakage of steam.

shown at the right in Fig. 3.

5

piston-rod. The body |

' cifically indicated by 12, and hubs 13 on op-

posite sides of the disk. The outer ends of
the hubs are slightly reduced, as at 14, said

reduced portions terminatingin shoulders 15.

18 denotes contractile rings lying on oppo-
site sides of the disk whose normal diam-
‘eter—that is, when contracted—is approxi-

mately the same as the diameter of the disk.
Upon the outer faces of the contractile rings

 areinelines 17, which are engaged by rings 13,

which are adapted to slide on the hubs, said
sliding rings being retained in position in any

‘suitable manner, as by retaining-rings 19,

which are rigidly secured to the reduced ends
of the hubs and rest against the shoulders.

‘The inner faces of the sliding rings are in-

clined to correspond with the inclines on the

outer faces of the contractile rings. - The an-

ole of inclination of these engaging surfaces
may of course be varied within reasonable
limits, depending, of course, upon the steam-
pressure to be u sed in the cylinder, the greater
the pressure the greater of course may be the
inelines upon the sliding rings,and vice versa.

Theoperation isas follows: In Fig. 3 I have
indicated the wall of the cylinder by broken

lines at tep and bottom, but have for the sake

of clearness exaggerated the distance be-
tween the periphery of disk 12 and the wall
of the eylinder. In this figure the piston is
moving toward the left, steam entering the
cylinder at the right '
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| _ of the piston as it ap-
| pears in this figure and exhausting at the left

of the piston. When steam enters the right

end of the cylinder, it acts upon the right

sliding ring 18 and moves 1t forward slightly
relative to the right retaining-ring, as clearly
The effect of

this forward movement of the sliding ring

through the engagement of its inclined sur-

face with the incline upon the right contract-
ile ring is to expand said contractile ring
outward, as shown, causing it to engage the
wall of the cylinder closely. The action of
the steam upon the rings is of course the same
whether the steam is working under boiler-
pressure or expansively. Duaring this move-
ment of the piston toward the left the left
ring of course remains at 1ts normal or con-
tracted position, as shown at the left in Fig.
3 Ag soon as the stroke toward the left is

| finished and the exhaust at the right end of
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the cylinder commences the pressure against

~ the right sliding ring is relieved and said ring
~ instantly contracts to

1ts normal position and
moves the sliding ring backward on the hub
to 1ts normal position—that is,resting against
the retainin
contractile ring when contracted and the cor.
responding sliding ring -being shown at the
left in Fig. 8.
cylinder at the left end thereof it acts against
the left sliding ring, moving it forward rela-
tively to the corresponding retaining - ring,
and through the engagement of the respec-
tive inclines upon the sliding ring and the

contractile ring expands the left contractile

ring outward and causes it to engage the wall
of the eylinder closely, the position of an ex-
panded contractile ring and of the corre-
sponding sliding ring being shown at the
right in Fig. 8. Tt will thus be seen that the

rings act alternately and the action is the

same when the piston is moved in elther di-
rection, the outer periphery of one ring only

being in close contact with the wall of the
cylinder, the body of the piston and the other

“contractile ring moving within the cylinder

freely, and, furthermore, that as the oper-
ative coniractile ring is expanded by pres-
sureacting outward the outer periphery there-
of will with reasonable limits conform to the
irregularities in the wall of the cylinder, so
that my novel piston when applied to an old
and worn cylinder will prove very effective
in preventing leakage of steam and will
greatly increase the efficiency of the engine
while reducing the cost of ranning it.

In order to give still greater adaptability
of the contractile ring to irregularities in the
wall of the cylinder, the ineclines upon the
contractile rings may be concave curves and
the inclines upon the . sliding rings corre-
sponding convex curves, as shown in Fig. 4,
or,1f preferred,again the respective concavity
and convexity of the contraectile and sliding
rings may be reversed from the form illus.
trated in Fig, 4. This being an obvious
colorable variation of the forms illustrated
i8 not thoughti to re

tion, it being wholly immaterial which of g
corresponding pair of rings is made conecave

g-ring—the normal position of g |

As soon as steam enters the

r

quire specific illustra- |

permit steam on the receiving

| Inner face of the contractile ring.

748,233

and which convex. When the CoOnCavVOo-con-
vex form is used, it permits slightly-increased
freedom of movement of the engaging sur-
faces of the corresponding rings over each

other and gives the contractile ring increased

adaptability to irregularities in the wall of
the piston.
It will be noted that the diameter of both

the retaining-rings and the sliding rings is

less than the diameter of the contractile rings, 6

80 as to leave a space between the peripheries
of said rings and the wall of the cylinder.
These spaces, which I have indicated by 22,
side of the pis-
ton to press upon the outer face of the con-
tractile ring and force said ring forward
against the face of disk 12, as at 23 at the
right in Fig. 3, and thereby prevent leakage
of steam between the face of the disk and the
In order
to prevent leakage of steam at the joints in
the rings, I provide plates 20 at the joints,
one end of each plate being recessed into the
ring and rigidly secured thereto and the other
ond of the plate being free and lapping past
the joint and lying in a recess 21 at the other
end of the ring.

Having thus
claim—

A piston for steam-engines consisting of a
rigid body having a central disk with paral-
lelside walls and hubson opposite sides there-
of, contractile rings on opposite sides of the

described my invention, I
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disk which normally move freely within the

cylinder and whose outer faces are provided
with undercut inelined engaging surfaces,
and sliding-rings upon the hubs having cor-
responding engaging surtaces, the contract-
ile ring at the receiving end of the piston
being expanded by pressure of steam upon
the corresponding sliding ring, whereby the

outer petriphery of the contractile ring is

caused to engage the cylinder closely.
In testimony whereof T affix my signature
In presence of two witnesses.

JAMES SWAN.

‘Withesses:

A. M. WOOSTER,
S. W. ATHERTON.
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