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To all whom it may concern:

Beitknown that I, JAMES KIDD, a citizen of

the United States, residing at Buffalo, in the
county of Erie and State of New York, have
invented certain new and useful Improve-
ments in Direct-Acting-Engine Cylindersand

their Pistons; and I do hereby declare the fol-
lowingtobe a full, clear, and exact deseription

of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawing, and to figures
of reference marked thereon, which form g
part of thisspeecification.

My invention relates to improvements in
the arrangement and construction of eylin-
ders and their pistons of direct acting en-
gines used in connection with steam or com-
pressed air engines,and is specially adapted
for use in connection with rock-drills and
steam-hammers or any machinery driven by
steam or compressed air which is subjeeted
to severe shocks, or which require action with

the least possible resistance and wear to the

working parts.

The form of piston and eylinders to which
my improvements are applied consists of a
piston having a narrow annular shoulder at
the piston-rod end, a eylinder of uniform in-
terior dimensions throughout its length hav-
ing an-inlet passage at one end for the ad-
mission of steam under pressure or com-
pressed air into thecylinder and against the
annular shoulder of the piston for sending
the piston forward, a single exhaust passage
leading therefrom which is alternately opened
or closed by the piston in its travel and a
passage in the side wallof the cylinder open-
ing at both ends into the cylinder for con-
duecting the steam under pressure or the com-
pressed air to the cylinder space in front of
the piston, to cause the forward stroke, the
piston in its travel alternately opening and
closing the ends of the passage in the side
wall of the cylinder,

As at present constructed the piston in its
travel, strikes both ends of the eylinder with
damaging effect especially when used in con-
nection with rock-drills. The object of my
invention is to prevent this pounding of parts

and to that end it consists in arranging the-

inlet-port and the rear port in the passagein
the side wall, in such manner that a tight
space is left at each end of the cylinder be-

yond these ports, to provide a cushion of

steam or compressed air at these points to
prevent the contact of the piston with the
end walls of the cylinder.

The figure of the drawing represents my
improved cylinder and piston in central lon-
gitudinal section in which 1 is the eylinder
having the steam-tight head 2.at one end
and the seat 3 at the other end for the pas-
sage of the piston-rod 4, made steam-tight by
the screw-threaded cap 5 which holds the
packing ring 6 in position around the piston-
rod. At the end of the piston-rod 4 within
the eylinder is the piston 7. It will be noted
that the diameter of the piston-rod 4 is not
much smaller than that of the piston 7 which
leaves thé comparatively narrow annular
shoulder 8 against which the pressure of the
steam or compressed air in the annular
space 9 is exerted to cause the return stroke
of the piston. The steam under boiler press-
ure or compressed air, is admitted to this
annular space 9 behind the piston 7 through
the inlet 10 which enters the eylinders at a
point beyond its end, thereby leaving a tight
space for a steam or air cushion to form and
prevent the piston from coming in direct
contact with the end of the eylinder. The
exhaust port 11 is located just beyond the
middle portion of the cylinderas shown.

On the opposite side of the eylinder within
the enlargement 12 is located the longitudi-
nal passage 13 having the front and rear
ports 14 and 15 respectively, which lead to
the interior of the eylinder. The front port
14 is located about midway of the length of
the eylinder aund the rear port 15 a short dis-
tance within the end of the ecylinder to allow
a tight space for a steam or air cushion the
same as at the other-end.

In operation it will be seen that, in the
drawing, the piston is about midway of its
travel. The steam under boiler pressure or
the compressed air is admitted to the annu-
lar space 9 behind the piston and exerting

pressure against the annular shoulder 8 of 100
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the piston 7 forces it forward in the cylinder
shutting the exhaust port 11 in its retarn
travel and opening the forward port 14 in
the passage 13 just as it completes its return
stroke. This permits the steam under boiler
pressure or the compressed air, from the an-
nular cylinder space 9 to be forced through
the passage 13 and admitted through the rear
port 15 just as the piston starts back on its
forward stroke. This start iseffected by the
cushion of compressed steam left in that end
of the cylinder, it being assisted by the weight
of the drill or hammer secured to the piston
rod, in case either a rock-drill or steam ham-
mer is being operated and also prevents &
concussion of parts and the consequent fore-
ing open of the head 2. The forward stroke
of the piston is made against the’steam un-
der boiler pressure or the compressed air, in
the annular cylinder space 9 at the other end,
which is provided with no exhaust-port, but
this is effected by the expansion of the steam
or compressed air, admitted throngh port 15,
and exerted against the entire end area of
the piston 7, as against the back pressure ex-
erted upon the annular shoulder 8 upon the
other end of the piston, its aggregate area
being very much smaller than the entire end

area of the opposite end of the piston. In
this manner the piston is forced ahead upon
its forward stroke until the exhaust port 11
is passed which releases the pressure and
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permits the piston to commence its next re-
turn stroke as already described. ‘

I claim—

An improved form of cylinder and piston
for steam or compressed air engines consist-
ing essentially of a piston having a narrow
annular shoulder at the piston rod end, a
eylinder of uniform interior dimensions
throughout its length having an inlet-passage
entering the cylinder away from its end to
provide a tight space for a steam or air cush-
ion, a single exhaust passage leading there-
from which is alternatelyopened and closed by
the piston in its travel and a passage in the
side wall of the cylinder, one end opening
near the middle of thecylinderand theother
one away from the end of the cylinder to pro-
vide a tight space for a steam or air cashion,
such passage conducting the steam under
pressure or the compressed air to the cylin-
der space in front of the piston to cause the
return stroke, the piston in its travel alter-
nately opening and closing the ends of the
passage in the side wall of the cylinder.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

. JAMES KIDD.
Witnesses:

FRANKLYN J. KIDD,
W.T. MILLER.
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