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1o all whom 1t may concern. .
Be 1t known that I, Joux A. PrrIrrFER, a
cifizen of the United States, residing at
Schenectady, in the county of Schenectady
and State of New York, have invented cer-
tain new and useful Improvements in Relief

Mechanmism for Piston-Valves, of which the

following is a specification.

This invention relates to valve structures
for steam engines of various types and par-
ticularly for locomotives. ' -

The 1nvention is directed to the provision
of a valve mechanism for automatically re-
lieving excessive back - pressure resulting
from compression of steam or water in the
cyinder of an engine by the movement of the
piston therein.

The object of the invention is to provide a
relief mechanism of an improved type for
this purpose, the improvements including
the arrangement of the parts of the relief
mechanism upon the piston-valve itself, thus
avolding the necessity of providing a special
form of cylinder casting, so constructing the

piston-valve that with httle change it can be |

used on engines of the internal or external
admission type, and the provision of a very
simple construction such that the employ-
ment of the relief mechanism adds but little
to the cost of construction of the engine.

The preferred embodiment of the inven-
tion 1s 1llustrated in the accompanying draw-
1ngs in which-—

Figure 1 13 a longitudinal section of the
piston-valve and valve eyiinder of a loco-
motive, igs. 2 and 3 are enlarged sectional
views of portions of the valve, the sections
being on hines 2 and 3, respectively, of Fig. 4,
and I1g. 4 is a transverse view of the valve
partly m section on line 4—4 of Fig. 1 and
partly 1 elevation of the bull-ring of the
valve. -

Reterring to these drawings, 1 indicates

the cylinder casting having the valve-cham- ;

ber 2 formed therein in which the piston-
valve reciprocates. Also formed in the cyl-

‘inder casting are a steam-inlet passage 3,

o0

9O

passages 4 and 5 leading from the wvalve-
chamber one to one end of the cylinder and
the other to the opposite end, and exhaust-
passages 6 and 7 leading from suitable ports
1n. the valve-chamber. The chamber 2 may

be provided with a bushing 8 in the usual
manner.

The valve c(_)nsists of the body 9, bull-

12 secured together upon the shaft 13 and is
adapted to be reciprocated in the valve cas-
g to admit steam from inlet passage 3
through passages 4 and 5 alternately to op-
posite ends of the cylinder and from passages
4 and 5 to the exhaust-passages 6 and 7 to
exnaust steam from the cylinder. The op-
posite ends of the piston-valve are alike m
construction. The bull-ring 10 has an annu-
lar groove 14 therein to receive and permit
movement of a valve-ring 15, the 1atter be-
ing preferably of drawn bronze to secure am-
ple strength and to preclude the possibility
of the ring rusting to its seat. Integral pro-
jections 16 are provided upon the walls of
groove 14 to guide the ring in 1ts movement
axially of the valve and prevent lateral
movement thereof. OSuitable openings are
provided in the bull-ring to receive a plu-
rality of pins 17, each of which bears at one
end upon ring 15 and at the other has a head
against which a spiral spring 18 presses, this
spring neing held in place by the follower 12.
A number of these spring-pressed pins 17
pearing on ring 15 and tending to force it
irom 1ts seat are employed spaced apart
equally around the ring, as shown in Fig. 4.
In the bull-ring 10 are a plurality of open-
imgs 19 leading from the hottom of the
groove ior the valve-ring to the cylindrical
surface of the buli-ring, the inner ends of
these passages being of somewhat less width
than of the ring 15. In the body 9 of the
valve are a plurality of openings 20 leading
to the groove for ring 15. With the valve
thus constructed, when the throttle of the
engine is open, steam 1s admitted from the
boiler to the inlet-passage 3 and about the
body 9 of this piston-valve and the pressure
of the steam upon the valve-ring 15 in the
direction of the arrow in Fig. 2, holds the
latter upon 1its seat against the tension of
springs 18, since under usual conditions the
pressure In the cylinder and the passages 4
and 5 18 less than that in the inlet-passage 3.
However, if the pressure in one of the pas-
sages 4 or 5 should he so increased as tc ex-
ceed the pressure within the steam-inlet pas-
sage, the valve-ring 15 at that end of the
valve will be 1mmediately raised from its
seat and the excessive pressure will be re-
lieved. Such abnormal increase in the back-
pressure may result from imperfect adjust-
ment of the parts of the valve mechanism,
from the presence of water in the cylinder

rings 10, packing rings 11 and followers | and from other causes and unless relieved
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may cause breakage of or damage to the ! closed, though it 18 that which I prefel to

cylinder or piston.
In addition to relieving excessive back-
pressure, the relief-valves are ot value when

the engine is drifting for the reason that

when steam is cut off, the rings are forced
from their seats and air can be.forced from
one end of the cylinder to the other through
the passages 19 and 20, thus preventing the
formation of a vacuum in the steam passage
and the suction of cinders from the smoke-
box. The springs 18 for holding the ring-
valves open, though not essential, are con-
sidered of 1mp01t‘mce as they plevent the
ring-valves from being drawn against their
seats by the cylinder “suction and also pre-
vent hammering of the ring-valves.

As the parts of the relief mechanism are
located wholly upon the piston-valve, no
special form of cylinder casting is required.
The construction here illustrated is of the
internal admission type, the steam inlet 3
being at the center and the exhaust outlets
6 and 7 at the ends of the valve-chamber.
The piston-valve can, however, be readily
changed for use with engines of the external
admission type, 1t Lemn‘ only necessary for
this purpose to turn (he bull- rings around so
that the opposite faces thereor Bear against

the ends of the Eody of the valve and to
provide openings in the followers 12 corre-

sponding to the openings 20 in the body 9 of
the valve.

While the preferred positions of the ring-
valves 15 upon the piston-valve are those
which I have shown, the construction may t.e
changed 1n this I'espeut with equally good
results. Thus, the annular grooves in which
the rings 15 move to and irom their seats
may Le formed in the portion of the valve to
vs.hlch I have referred as the Lody 9, the seat
for each ring being one face of the buﬂ-mng
10 adjacent thereto.

I do not wish to be understood as limited

to the exact construction I have herein dis- |

employ, as various modifications can b
made - therein- without departing from the

spirit of my invention and all such modi-
fications I aim to cover by the terms of the

claims appended hereto. -
Having described my invention what I

50

claim as new and desire to secure by Letters

Patent of the United States 1s: |

1. In an engine, a valve-casing, a piston
valve therein, passages ifor carrylng steam
to the valve-casing and from the casing to
the cylinder of the engine, an annular vaive-
chamber in each end “of said pmton—-valve 0
ring-valve movable in each of said chas n’cels
springs pressing on said ring-valves to raise
t}lem from their seats, and passages in said
piston-valve leading from opposite sides of
each of said 11ng-—valves sald ring-valves
being no:(mally held against their seats by
steam—preqsure thereon, substantially as de-
scribed. -

2. In an engine, a valve- -casing, passaﬂ'es
for carrying steam to the cusmg &nd from

the casing to the cylinder of the engine, Emd |

a plst.on—valve In sald casing consmtmﬂ' oi &
body, a bull-ring and a loﬂower secured
together, said bull- -ring having an annular
chamber m one face thereof, an annular
valve-member in said chamuer and springs
mounted In openings in said Lull-r1nﬂ and
exerting a tension on sald annular valve-
member to raise the latter from its seat, sald
piston-valve beimg provided with openings
therethl ough to o pposﬂ;e sides of sald valve-

‘member and said valve- mem;_..ei being nor-

mally held against its seat by steam-pressure
thereon, substantially as descrited.
This specification signed and witnessed

this 13th day of Aprii, 1907.
JOHN A. PFEIFFER.

Witnesses: | |
HAL. R. STAFFORD,
Marcus I&. FRANCE.
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