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fully described and represented in the follow-
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New York, haveinvented certain new and use-

whieh would be liable to occasion damage. In
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To all whom it may CONCErw:

Be it known that I, CHARLES C. WORTHING-
TON, a citizen of the United States, residing at
Irvington, county of Westchester,and State of

fal Tmprovements in Direct-A.cting Engines,

ing specification and the aecompanying draw-
ings, forming a part of the same. _-

This invention relates to a means for cush-
ioning the steam-piston of a direct-acting en-
gine at the end of its stroke to preventthe same
from coming into violent contact with the ends
of the cylinder. In direct - acting engines,
where the stroke of the piston is not limited in
length by the use of a crank, it has been found

necessary in practice to provide some means

to overcome the momentum of the piston and |

the parts connected thereto ab the end of the
stroke, so as to prevent the piston from coming
into violent contact with the cylinder-heads,

order to effect this it has been commonto pro-
vide this class of engines with separate induec-
tion and exhaust ports, the exhaust-ports be-
ing arranged soas to be covered by the piston
as it approached the end of 1ts stroke, thus
entrapping a small portion of steam in the end
of the cylinder against which the piston cush-
ioned, and was arrested as 16 arrived at the end
of itsstroke. Where the engine is run at con-
siderable speed this arrangement has not al-
ways been found sufficient for the purpose, and
this has been particularly the case where the
engine exhausted into a condenser, as in such
case, if the condenser were a good one, SO
cylinder
that very little steam would be entrapped 1n
the end of the cylinder for the piston to cush-
ion against. In order to overcome this pro-
vision has sometimes been made for the ad-
mission of a small amount of live steam to the
cylinder in front of the advancing piston just.
at the end of the stroke, 8o as to resist the ad-
vance of the piston and bring it to rest beiore
it econld come into contact with the cylinder-
head. |

The present invention relates to an appa-
ratus for accomplishing the result just stated,
the apparatus being so organized as to be op-

erated by the piston as ib approaches the end
of its stroke in either direction to

admit a

ciprocating valve,

quantity of steam in front of it to resist its
progress and bring it to rest. |

The invention consists in a particular or-
canization of the apparatus by which the
quantity of steam admitted in front of the
piston can be easily and quickly regulated to
suit the different running conditions of the
engine, and by which the steam can be entirely

cut off when the engine is running under such
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conditions as to make the admission of steam

in front of the piston unnecessary.

As an understanding of the invention can be
best given by

ing the same, all further preliminary descrip-

reference to an engine embody- 65

tion of the invention will be omitted and a full.

description given, reference being had to the

accompanying drawings, in which—

Figure 1 is a side elevation of the steam-cyl-
inder of an ordinary direct-acting engine pro-
vided with the apparatus embodying the pres-
ent invention. Fig.2isa central vertical sec-
tion of the same, the apparatus for admitting
steam to one end of the eylinder being shown
in elevation; and Fig. 318 a sectional detail
taken upon the line z x of Fig. 2. o
~ Referring to said figures, it is to be under-
stood that A represents the steam-cylinder of
an ordinary direct-acting engine, and B the
steam-chest thereof. The steam is admitted
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to and exbausted from the cylinder by means

of the usual induetion-ports, 2, and exhaust-

ports 3, and these ports are controlled by an

ordinary slide-valve, b, which isof the D form.

The piston C and the piston-rod ¢ of the cyl-

inder are arranged in the nsual manner. The
cylinder A is provided at each. end with an
opening, which communicates with a small
valve-chamber, ¢, in which 1s arranged a re-
4, which closes the opening
into the cylinder. The valves 4are provided
with stems b, which
ashort distance, so as to come 1n conbact with
the piston C as the latter approaches the end
of its stroke in each direction and with follow-
ers 6, having ribs or projections 7, by which
they are guided in the chambers d.

openings to the cylinder by means of springs

8, which are arranged between the followers 6

and the ends of the chambers a. - 1t is also to
be remarked that the ends of the chambers «
are provided with screw-plugs 9, by which ac-

extend into the cylinder

The
valves are held to their seats 80 asto close the
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~ 5asource. lhepipedis provided on each side | necessary or desirable to admit any steam,the 6o:
. ofthe branch f with a valve, 10, by which the | valve stems were adjusted so that they would -
- supplyof steam admitted to either one of the not come into contact with the piston. ” It was
~ chambersa can be regulated or entirely cut | found in practice that it was impossibleto
i A o :lfceepthemlvesiStejanletijgll-tg.;ajszfereigﬁmat%;_%;%*i;iﬁ
- 1o The operation of the apparatus thus con- | ter would lodge under them to such an extent 65

oo near the end of its stroke in either direction it and the leak thus occasioned could not be pre- oo
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to be opened by the piston as it approaches the go
which will be allowed to pass through the pipe | end of its stroke in either direction, the pipe
d 1nto the chambers a, and thus the amount of | f, for supplying the pipe d with steam, and the
resistance which shall be offered to the piston | valves 10, for regulating the amount of steam
C by the live steam admitted in front of 1t can | admitted to each end of the cylinder, substan-

40 be regulated to any degree of nicety. Ifatany | tially as deseribed. %
time the running condition of the engine is o. The combination, with the cylinder A and
such, owing to the load which is upon ity or | its piston C, of the chambers @ at each end of
for any other reason, that it is not necessary | the cylinder, provided with the valves 4, hav-
to admit steam in front of the piston to bring | ing the stems 0, extending into the cylinder,

45 1t to rest, the valves 10 can be entirely closed, | the pipe d, communicating with both of said 1co
S0 as to shut off the steam from the piped and | chambers, the pipe £, for supplying the pipe d
the chambers «. with steam, and the valves 10, substantially as

In the organizations of this ¢lass heretofore described. B
In use the quantity of steam admitted in front In testimony whereof I have hereunto set

so of the advancing piston has been regulated by | my hand in the presence of two subscribing
the position of the stems of the valves 4, the | witnesses. | .
stems being made adj ustable, so as to extend CHARLES C. WORTHINGTON.

‘a greater or less distanceinto the cylinder A, | Witnegses: |
and thus cause the valves 4 to be opened to a W. A. P. BICKNELL,
55 greater orless extent. To provide for the ad- | JAS. J. KENNEDY.
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