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o all whom it may concern:

Be it known that I, HENRY C. SERGEANT,
of Westfield, in the eounty of Union and
State of New Jersey, have invented anew and
useful Improvement in Valves for Direet-
Action Engines, of which the following is a
spemﬁcatlon

This invention relates to Valves, particu-
larly applieable to rock-drilling engines,which
are moved in the ares of circles by means of
inclines which are provided upon the pistons
of such engines. Such a valve is the subject
of Letters Patent No. 212,598, dated Febru-
ary 25, 1879.

One object of this improvement is to reduce
the wear of such a valve.

Another object is to retain the leve in its
seat in a proper working line, and a further
object is to provide a more.direet passage for
the supply of steam or other motive fluid to
the ports in the valve-seat.

I will proceed first to describe my inven-
tion in detail, and will afterward point out
its novelty in claims.

Figure 1 representsa longitudinal sectional

view of portions of the e¢ylinder and piston of

a rock-drilling machine, said section being
taken throutrh the center of the valve: chest
valve, and poxts Fig. 2 represents a trans-
verse section in the line 2 2 of Fig. 1. Fig. 3
represents an inside view of the valve-chest
and a back view of the valve therein. .

Similar letters and numerals of reference
designate correspondmov parts in all the fig-
ures.

A is the eylinder, having on one side of its
exterior a flat face a, from which there is an
opening b directly into the bore.

B is the valve-chest faced to fit the face a
of the eylinder, but having a projecting por-
tion ¢, which enters the opening b. In the in-
ner face of this chest there is a cavity, the in-
ner face of which is of are form, as shown in
Fig. 1, to constitute the seat for the valve C,
the face of which is eylindric and has an are
of about and preferably somewhat more than
one hundred and eighty degrees, as shown
in Fig. 1, the said are having its center ap-
prommately at the surface of the bore of the
cylinder.

D is the piston, having the central portion

(No model.)

of its length of so reduced a diameter that an
annular space e is formed between it and the
bore of the eylinder to constitute a steam-
chest, and that inclined shoulders f f are
formed to act upon the ends of the valvé for
producing and controlling its movement.
The back of the valve,which isalways in com-
munication w1th this space e, is hollowed out,
as shown at’e’ in F]o's 1 and 2, to give more
steam-room.

The portion ¢ of the valve-chest B Whleh
enters the opening b of the eylinder is made
with cheeks d d,as shown in Figs.2 and 3, to
constitute <ru1des for the sides of the valveto
guide the latter in planes parallel with the
]ength of the cylinder. In the valvé-seat
there are ports 5 5% communicating respect-
ively with passages 6 6%, leading to opposite
ends of the eylinder, and there are also re-
cesses ¢ ¢* in the ends communieating with
theannularsteam-space e. Between the ports
55%is arranged the exhaust-port /i, from which
a, passage ¢ runs through the chest and the
wall of the eylinder, as shown in Fig. 2, tothe
exhaust-pipe connection 4. In the back of
the valve-chest there is a steam-space %, at
either side of whichthereisa steam-pipe con-
nection /, and from which there is communi-
cation through a passage m in the chest and
in the wall of the cylinder with the annular
steam-space e in the cylinder and with the
steam-space ¢’ in the back of the valve

The valve has in it two coves nn® arranved
to bring either port 5 or 5* into commumca-
tion. through the corresponding cavity g or ¢’
in the seat with the steam-space, while the
other port 5* or 5 is in communication with
the exhaust-port s, and between these coves
and its ends there are provided through it two
openings o to provide for a more duect and
free supply of steam from the spaces e and ¢’
to the ports 5 5%, the said openingsnever being
closed. The exha.ust -port h is made of such
area in proportion to the ports 5 5* that the
valve will be subject to a sufficient excess of
pressure from the steam under it to hold it to
its seat with sufficient pressure to prevent a
reaction of the movement of the valve when
its movement has been arrested -suddenly by
one end striking the piston.

By making the valve with a face ha,vmff an
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arcof about or rather morethan one hundred
and eighty degrees, the center of whichis near
the outside of the bore of the cylinder, those
parts of its face near the ends are substan-
tially or approximately normal or at right an-
gles tothe line of movement of the piston, and
the consequence is that when the inclines ff
act upon the ends of the valve to move it the
direction of the pressure produced upon the
valve is in the direction of the line of the are
of its face and consequently in the direction
of least resistance, and the friction between
the valveandseatresulting from such pressure
and the wear of the valve, the valve-seat, and
the piston is reduced to a minimum, whereas
when such a valve is, as has always hereto-

fore been the case, constructed with an arcof |
. chest fitted to said cylinder and comprising

shorter radius and larger diameter, having its
center near the center of the bore of the ¢yl-

inder, the angle formed between the face of |

the valve and the line of movement of the pis-
ton is very acute, and the consequences are

not only that the pressure produced on the |
' der and a piston in which is a cavity forming

valve by the piston for the purpose of mov-
ing it tendsto press the valveforeibly against

its. seat and produce great friction between |

them, but that the valve is caused to act as a
wedge between the valve-seat and the straight
portion of the piston which fits the cylinder,
and thereby to grind and cut away the latter.
The valve which is the subject of the present
invention stops against the piston at a right
angle thereto, and therefore cannot operate
as a wedge in relation to it.

I have throughout this specification re- ‘

ferred to steam as the motive agent for an en-
gine fitted with my improvement, but it is ob-
vious that the improvement is just as appli-
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cable to an engine in which ecompressed air,
gas, or other fluid under pressure is used for
the motive power.

What I claim as my invention is—

1. In anengine, the combination with a eyl-
inder fitted with a piston having inclines for
operating a valve,and a valve-seat of arcform
on said eylinder, of a valve of corresponding
form fitted to said seat and having the end
portions of its face normal or approximately
at right angles to the line of motion of the
piston whereby it is caused fo stop against
the piston approximately at a right angle
thereto, substantially as and for the purpose
herein set forth. o

2. The combination with an engine cylinder
having an opening in one sidethereof, a valve-

an are formed valve-seat and valve guiding
cheeks projecting within said opening, and a
valve fitted to said seat between said guiding

' cheeks, substantially as herein set forth.

3. The combination with the engine cylin-

a steam space between the eylinder and pis-
ton, of a valve-chest upon said eylinder con-
taining an are-formed valve-seat, and a hol-
low arc-formed valve having a cavity in its
back in communication with said steam space
and having provided through it nearits ends
openings o o forming free communication at
all times between the aforesaid space and the
valve-chest, substantially as herein set forth.

HENRY C. SERGEANT.
Witnesses:
FREDK. HAYNES,
LinpA M. EGBERT.
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