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To all whom 1t may concern:
Be it known that I, Jorn L. DOHERTY, &

citizen of the United States, residing in Den-

ver, Colorado, have invented certain lm-

provements in Relief-Valves, of which the
following is a specification.

One object of my invention is to provide
a valve for relieving excessive pressure the
cylinders of a compound or simple engime or

10 for permitting entrance of air to such cylin-
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der or cylinders in the event of a formation
of a vacuum therein, which valve shall be of
such a construction as to contain and gradu-
ally supply oil for lubricating the engine cyl-
inder or cylinders to which 1t 1s connected.

Another object of the invention 1s to pro-
vide a relief valve of the general character
above noted with a novel device for sodirect-
ing the steam or hot water which escapes
when the valve operates, that it shall not be
liklely to injure persons in the vicinity of the
valve. - |

These objects and other advantageous
ends I secure as hereinafter set forth, refer-

5 ence being had to the-accompanying draw-

ings, in which:—
Figure 1, is a vertical section of the pre-
ferred form of my improved relief valve,

showing it as constructed for connection to

the cylinders of a compound engine; Fig. 2,
is a horizontal section on the line 2—2, Hig.
1: Fig. 3, is a vertical section of a modified

form of my invention, ilustrating it as con-

structed for use in connection with the cyl-
inder of a simple engine; Fig. 4, is a horizon-
tal section on the line 4—4, Fig. 3, and Kig. 5,
is a vertical section on the line 5—5, Fig. 4.

Referring to Figs. 1 and 2 of the above
drawings, A represents the valve casting,
which in the case shown includes four tubu-
lar branches a, ¢/, a@* and ¢, radiating 90°
apart from the central part of the structure
and all in the same plane. Below these
branches the central portion of the casting 1s

5 extended downwardly as indicated at A’ to

form a cylinder which has a head or cover B.
This latfer is extended upwardly within the
part A’ and contains within it a piston C,
whose upper end is constructed to serve as a
valve coacting with suitably formed seats 1n
such manner as to close openings from the
interior of the cylinder A’ to the several
branches a, a’, etc.

It will be seen that the upper or valve por-

the stem of the valve and extending

tion of the piston is of greater diameter than
the lower part thereof, and when the passages
into the various branches are fully opened
this upper part rests upon the upper edge of
the inwardly projecting part

In the sides of the cylinder are a number
of openings a* designed to permit the escape
of water or steam from said cylinder, and in
order that such fluid may be prevented from
injuring any one in the vicinity of the valve,
I provide a shield D, in the present mstance
having the shape of a ring extending com-
pletely around the cylinder but spaced some
distance from the outside surface thereot, so
that the fluid is directed downward.

In order to prevent revolution of the pis-
ton C within its cylinder, I provide its lower
face with a central recess ¢ into which ex-
tends a pin . This pin is threaded at its
outer end and is held, preferably at the. cen-
ter of the head B, by a nut 0*. A key or
spline b is also provided for this pin so that
while the piston C 1s free to move up or down
relatively to the pin, 1t cannot turn.

A conduit b*, which under operating con-
ditions is connected to the steam chest of the
engine, leads into the lower portion of the
cover B so as to deliver steam to the under
side of the piston C.

It will be seen from Fig. 1, that the cavity
¢ for the reception of the pin ¥’ is longer than
the said pin, and has a passage ¢ extending
from its upper portion through the piston to
the lower face thereof. In addition said pis-
ton is provided with a tubular extension ¢
projecting upwardly from 1its top or valve
face into an oil chamber or container formed
by a cylindrical projection A* from the top of
the main casting. The upper end of this ex-
tension is counterbored for the reception of

the bushine ¢t in which 1s a restricted Dassage
=

whereby a relatively small flow of liquid 1s
permitted from the container to the passage
in the extension ¢ and to the cavity ¢. 'This
oil container is provided with a cap or cover
a® having through its top a seated passage for
the reception of a valve «’. For normally
holding the valve to its seat 1 counterbore
the top edge of the cylindrical portion A* and.
place therein a plate ¢’ having openings a’
for the passage of oil from the cap to the con-
tainer. Between this plate and the valve a
I place a helical spring a”, mounting 1t upon
said
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stem through the plate a” so that it is guided | consists of a plate B’ havingf a drain hole,

thereby. |

Under operating conditions the various
branches a, a’, a* and a® of the casing A are
connected to the ends of the high and low
pressure cylmders of a compound engine,
and as soon as steam is admitted to the en-
gine valve chest, it passes through the con-
duit 0® into the space under the piston C
within the cover B.

Inasmuch as leakage past the piston C is
prevented by suitable packing or piston rings
as shown, said piston is moved upwardly so
that the valve formed by its upper end com-
pletely closes the openings from the various
branches a, @/, etc., into the cylinder A’. If
now, under operating conditions, an excess-
1ve amount of water should be delivered to
or condensed in the cylinders, the excessive
pressure caused on the succeeding stroke of
the engine, acting upon the face of the valve,
would force the piston C downwardly against
the action of the steam underneath it, there-
by permitting the water to escape from the
branches of the valve casting through the
cylinder A’ and the openings a* in the sides
thereof. |

As above noted, the shield D serves to
cause the water and steam to be discharged
in a generally downward direction and pre-
vents damage or personal injury therefrom.
Similarly, when steam is shut off from the
engine and pressure falls in the cylinders, the
piston C drops under the action of gravity
and establishes communication between the
various branches a, a’, etc., as well as permits
the entrance of air to them.

When in use the container

portion A? of

the casing is filled with oil orotherlubricant ;

which is slowly delivered through the small
channel
the piston C to the recess ¢ therein: from
thence to the space under the piston within

“the cover B, and through the conduit 3° to

the valve chest of the engine, thereby assist-
ing in the lubrication of the valve and pis-
tons. |

In filling the container portion A? with oil,
the valve a° is depressed by the nozzle of an
oil can so that the oil lowing from it passes
sald valve and flows through the openings in
the plate a” into the container.

In Figs. 3, 4 and 5, I have illustrated my
invention as applied to another form of relief
valve, whose casing is provided with but two
branches a and ¢* and which is primarily de-
signed for use on simple engines. This cas-

ing A* has a downwardly projecting cylinder

which, in this case, contains only a valve (7,
whose upper face as before, coacts with suit-
ably formed seats to close the openings be-
tween the branches ¢ and «® and said cyl-
1nder. | |
The cover of the cylinder in this instance

of the bushing ¢! and the passage of |

inder for preventing turning of the valve (¥,
and held m position by a screw b%. An ex-
tension ¢’ from the valve C’ projects upwardly
as before, but in this instance it is not tubu-
lar. It has, however, fastened to its upper
end a piston C* which operates within the cy-
lindrical portion a* of the casting, whose
lower portion is entered by the conduit 3°
from the valve chest of the engine.

The cap K is screwed on the cylinder por-
tion ¢* and is designed to form within it a
reservoir for oil above the piston (2, it being
possible to introduce the oil into this con-
tamer through an opening e.

For closing said opening I provide a metal
plate ¢’ having a wing e? and provided with a
series of notches of a size sufficient to receive
the nozzle of an oil can. This plate is pivot-
ally mounted upon a screw ¢ and has a
spring ¢* which serves to normally hold it in
such position as to close the opening . By
turning 1t upon its pivot against the action
of sald spring, either by hand or by pushing
it by means of the nozzle of an oil can placed
in one of the notches, said opening may be
uncovered and oil may be introduced. '

In order to permit of the passage of oil
from the interior of the cap E to the lower
portion of the cylinder structure a*, I provide
a passage ¢’ through the piston C? and place
therein a valve ¢* which is held closed as long
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as there is steam pressure under said piston.

As soon, however, as this pressure is removed,
the valve moves to its open position under
the action of gravity and permits oil to pass
nto the lower part of the cylinder structure

a*, from whence it is free to flow to the valve -

chest of the engine. -

L'he amount of possible opening of this
valve, as well as the size of the opening
through the bushing ¢, is such as to limit the

~oil flowing therethrough to the amount nec-

essary or advisable under the operating con-
ditions of the engine upon which the device
1s used. | | .

As shown i Fig. 5, the water shield in this

case 1s given the form indicated at D’ and is

supported some distance from the body of
the casing by lugs a*® to which it is held by
screws ¢''.  In any case, however, it is so ar-
ranged as to direct steam or water from the
valve in such manner that it flows harm-
lessly away.

I claim: | -

1. A relief valve consisting of a casing hav-
ing a plurality of branches connected to the
cylinder or cylinders of an engine and pro-
vided with a cylindrical portion having open-
ings mto said branches, a valve in said Cy-
lindrical portion capable of closing said open-
ings, a piston connected to said valve and

| operative in said casing, a connection for de-
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livering live steam to said piston to normally | valve connected to the piston for closing said

maintain the valve on its seat, there being a
discharge opening or openings in the sides of
the cylindrical portion of the casing and a
shield separate ’[I;om the metal of the casing
nd extended to completely cover said open-
ing or openings so as to direct downwardly
all fluid escaping theretrom.

5 A relief valve consisting of a casing hav-
ing a cylinder, a plurality of branches com-
municating with said cylinder, a piston op-
erative in the cylinder, a conduit for deliver-
ing live steam to one
valve capable of cutting of communication
between the branches and the cylinder, there
being discharge openings in the side of the
cylinder adjacent to the valve, and an annu-
Loy shield extending around the cylinder 1n
front of the openings in position to intercept
water escaping therefrom, lugs on the casing
for supporting the shield away from said cas-
ing, and means for holding the shield to said
lugs. |

3. A

relief valve consisting of a casing pro-

vided with a plurality of branches and a cyl- |

inder having openings to the atmosphere and

to said branches, a valve capable of closing

the openings into the branches, a piston con-
nected to the valve, a conduit for delivering
live steam to said piston to normally Main-
fain the valve in position to close the open-
ings into the branches, an oil reservoir, with
means for delivering oil from said reservior
to said conduit. '

4 A relief valve consisting of a casing pro-
vided with a plurality of branches and a cyl-
inder having openings to the atmosphere and
to said branches, a valve capable of closing
the openings into the branches, a piston con-
nected to the valve, a conduit for delivering
live steam to said piston to normally main-
tain the valve in position to close the open-
ings into the branches, an 0il reservoir, with
means for delivering oil from said reservolr
to said conduit, and means for preventing ro-
tation of the valve. '

= A relief valve consisting of a casing pro-
vided with a plurality of branches and a cyl-
inder having openings to the atmosphere and
to said branches, a valve capable of closing
the said openings info the branches, a piston
connected to the valve, a conduit for de-
livering live steam to said piston to normally
maintain the valve in position to close the
openings into the branches, an 0il reservoir,
and means for delivering oil from sald reser-
voir to said conduit, sald means including a
device for restricting the flow of o1l to a pre-
determined extent. |

6. A relief valve including a casing having
a plurality of branches for connection to the
cylinder of an engine and provided with a
cylinder, sald branches having openings to
the atmosphere, a piston in said cylinder, a

face of the piston, a |

]

openings, an oil reservoir arranged to deliver
oil through the piston, with a condult con-

necting the cylinder with the valve chest of
an engine. -

7 A relief valve consisting of a casing hav-
ing branches for connection to the cylinder
of an engine and provided with a cylinder
communicating with said branches, a piston
in said cylinder having a portion constructed
to serve as a valve to cut ofl communication
between the said cylinder and the branches,
an oil reservoir, and a conduit connected to
the cylinder so as to deliver Jive steam to one
face of the piston therein, said piston having
a passage 1 communication with the oil res-
ervoir. R

QA relief valve consisting of a casing hav-
ing branches for connection to the cylinder
of an engine and provided with a cylinder

communicating with said branches, a piston

in said cylinder having a portion constructed
to serve as a valve to cut oft communication

. between the said cylinder and the branches,

an oil reservoir, a condut connected to the
cylinder so as to deliver live steam to one
face of the piston therein, there being a pas-
sage through said piston in communication
with the oil reservoir, with a device In said
passage for restricting the flow of oil from

the reservoir.
0 A relief valve consisting of a casing hav-

ing branches for connection to the cﬁiﬁder |
of an engine and provided with a cylinder

communicating with said branches, a piston
in said cylinder having a portion constructed
to serve as a valve to cut oft communication
between said cylinder and the branches, an
oil reservoir, a condut connected to the cyl-
‘nder so as to deliver live steam to one face of
the piston therein, there being a passage
through said piston n communication with
‘he oil reservoir, and a valve-closed opemng
for said reservoir.

10. The combination in a relief valve of a
casing having a plurality of branches, an oil
reservoir, a cylinder communicating with
<aid branches and also with the atmosphere,
a piston in said cylinder having its upper part
constructed to cut off communication be-
tween the branches, a conduit for live steam
opening into the lower ortion of said cylin-
der, and an extension from the piston pro-
jecting into the oil reservolr.

11. The combination in a relief valve of a
casing consisting of a plurality of branches,
1 oil reservoir, a cylinder communicating
with said branches and also with the atmos-
phere, a piston in said cylinder having its up-
per part constructed to cut off communica-
tion of the branches therewith, a conduit
for live steam opening into the lower part of
said cylinder, and a tubular extension irom

the piston projecting into the 0il reservoir,
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with means for preventing rotation of the In testimony whereof, I have signed my
piston m 1its cylinder consisting of a pin en- | name to this specification, in the presence of
tering a recess in said piston, said recess be- | two subscribing witnesses |

ing connected through the tubular extension JOHN L. DOHERTY.
to the o1l reservoir and also to the portion of |  Witnesses:
the eylinder communicating with the steam C. L. WiLBuURr,

conduit. - J.W. MecDoOUGALL.
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