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To all whom, it may concern

Be it known that I, Hawvor O. Hrar, a
citizen of the United States, residing “at
Kansas City, in the county of Jackson and
State of Missouri, have invented certain
new and useful Improvements in Exhaust-
Valves for Steam-Engines, of which the
following is g specification.

his invention relates to engines and
more especially to that clagss in which the
piston movement ig effected by fluid Pres-
sure.

Heretofore a large portion of the steam
entering the cylinder of an engine has been
condensed upon coming in contact with the
internal surface of the cylinder, whose tem-
berature has been approximately reduced to
that of the exhaust steam. T'o minimize thig
loss of steam by condensation ig desirable
and my primary chbject is to produce a cyl-
inder and valve which bresents a surface for
contact with the exhaust steam of less area
than any other engine of equal capacity of
which T have knowledge.

A further object is fo produce a cylinder
and valve of such construction that the pres-
sure of the fluid shall be utilized in main-
taining a tight joint between the cylinder
and valve for the purpose of preventing loss
of power through leakage of fluid,

Another object is to provide a valve hav-
ing a plurality of ports so that it shall need
to move but a short distance to open fully
and permit the exhaust fluid to quickly es-
cape from the cylinder.

With these objects in view, the invention
consists in certain novel and peculiar fea-
tures of construction and organization as
hereinafter described and claimed, and in
order that it may be fully understood, refer-
ence is to be had to the accompanying draw-
ings, in which—

Figure 1, is a fragmentary vertica] sec-
tion of a cylinder ang valve embodying my
invention. Fig. 2, is an inner face view of
the valve on a reduced scale, a part of the
cylinder being shown in dotted lines. Fig.
3, is a plan view of the valve when in ifg
closed position.

In the said drawings, 1 indicates the body
of the cylinder and 2, a head thereof, said
head being provided with a chamber 3, and
an exhaust passage 4. Formed conjointly in
the head and cylinder are alined circular

journal openings or sockets 5 and the head
between saig sockets is cut away to provide
upper, lower and intermediate bridges 6, g,
and 7 respectively, the faces of said bridges
being flush with and of the same curvature
as the sockets 5. The chamber 3, lies pe-
tween the upper and intermediate bridges
and the exhaust bassage 4 communicafes
with the space between the lower and inter-
mediate bridges.

9 is the valve having.a body portion 19,

is closed the opposite ends of the head of
the T-shaped body engage the bridges ¢ and
8 and close communication between the in-
terior of the cylinder and chamber 8 ang
exhaust bassage 4, and the outer end of the
stem of the ody engages the intermediate
bridge 7 and closes communication between
said chamber and the exhaust Dassage, it
being also noted that the flat or inner face
of the head of the T-shaped body lies in the

with and forms part of the inner face of
said cylinder heaqd 2, and thus reduces the
area of the surface cooled by exhaust steam
and diminishes logg by condensation to a
proportionate degree.

he spaces lying between the ends of the
valve and at opposite sides of the stem of
the T-shaped body thereof, are numbered
12 and 13, ang respectively constitute pe-
ripheral pockets for establishing commumnj.
cation when the valve is open, between the

bassage, so that Auid may pass by two paths
from the cylinder to the exhaust Passage,
Preferably the inner ends of the trunnions 11
are dished at 14, so that, when the valve is
closed, said dished portions shall lie flugh
with and constitute portions of the inper
surface of the cylinder, the arrangement

When the piston approaches the head, the
valve is opened substantially as indicated
by dotted lines, Fig. 1, so that fluid in ad.

vance of the piston is free to escape above
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and below ihe valve, the fluid svhich
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passes
valve entering chamber 3, and
thenee passing through pocket 12 to the
passage anel the finid escaping below the
valve passing through pocket 13 into pas-
sage 4 At will thus be seen that the fluid
can escape rapidly at the proper time the
valve of course closing at 2 suitable time be-
fore the piston completes its stroke to retaln
a suitable amount of steam in the eylinder
For compression. The body of the valve is
T-shaped in cross section so that when the
valve is cloged its nner face lies in the same
vertical plane as and forms a part of the
eylinder head. B
The ends or frunnions are preferably
dished so that when the valve is closed the
dished portions form an integral part of the
inmer surface of the cylinder and thus avoid
the production of any pockets or unneces:
sary surtace which would have a tendency
‘o increase cylinder condensation. #When
this valve is used as an inlet valve on air or
Qs COMpPLessors the piston can closely ap-
proach the cylinder head and effect the com-
pletest possible evacuation of alr or gas SO
as to get the greatest volumetric efficiency
possible. The JQishing of the nner portions
of the trunnions is not necessary when the
valve is used on a steam cylinder, as the
trrnnions can be cub away in any manner to
avoid interference with the piston as i ap-
saches the cylinder head.
il be observed that when the valve 1
Jdpged the pressure of Auid against its inoer
curtace tends to wedge 1t tightly against the
bridges, 6, T and 8 because 1t tapers out-
wardly from the upper and lower marging
of its flat or inner face, and this wedging
nction continues to exist as the valve and
bridges wear under service. It will also be
understood that eventually the wear may be
such that fluid may leal between bridge 6
and the valve mto chamber 3 and periph-
eral pockeb 12, but such leakage is not se-
riously objectionable because the valve un-
der the downward and outward pressure of
the finid is held with o fluid tight joint
against bridges 7 and 8. Furthermore if
steam leaks into chamber 3 and pocket 12, it
escapes upon the following opening move-
ment of the valve and cannot pass hack into
the eylinder and by mixing with the steam
therein tend to condense

it, it being obvions
that the greatest pressure upon

above the

the valve 15
downward and outward as above stated be-
enuge the pressure is naturally toward the
exhaust passage opposite the unbalanced
aren or surface of the valve.

Tyom the above description it will be ap-
pavent that T have produced an engine em-
hodying the features of advantage enumer-
ated as desirable, and I wish it to be under-
stood that while T have illustrated and de-
seribed the preferred embodiment of the in-

Letween the interior of the eylinder

bridges and provided with

(3]
ng

bearlng @

proximately flugh

not desirve to be vestricted to
the exact details of construction shown and
described as obvious modifications will sug-
gest themsolves to one skilled in the art.

T claim:

1. A cylinder provided with a head hav-
ing an exhaust port and an oscillatory valve
controlling said exhaust port, and provided
with o flat face; caid valve being so ar-
ranged that its fnce when the exhaust port
is closed, lies approximately fush with and
in effect forms a part of {he inner face of
the cylinder head.

9. A cylinder provided with a head hav-
ing a chamber, an exhaust passage, a bridge
and said
chamber, a bridge between the interior of
the evlinder and the exhaust passage, and a

vention, I do

bridge between the said chamber and the

exhaust passage, and an oscillatory valve
suitably journaled and bearing against said
a peripheral

pockeb communicating with the said cham-
ber
nicati

and with 2 peripheral pocket commil-
1g with the exhaust passage.

A eylinder provided with a head hav-
o chamber, an exhaust passage, 2 bridge

3]

botiween the Interior of the cylinder and the
exhaust passage, and a bridge between

the
exhaust passage, and
journaled and
qoninst said bridges and provided
with a peripheral pocket communicating
with the said chamber and with a periph-

] commrmicating with the exhaust
also having a flat nner

gaid chamber and the

an oscillatory valve suitably

era i }!)/\1‘1’(!;{-
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passage’ gaid valve

)

face which when the valve is closed, lies ap-

with and forms an inte-
oral part of the inner face of the said eyl-
inder head.

4, A cylinder provided with transversely
extending alined civeular soclets formed
conjointly in its body and 1ts head and
the latter with a chamber and_an exhaust
passage, the head being provided between
ihe chamber and the interior of the cylinder
with a bridge and between the exhaust pas-
sage and the s aterior of the cylinder with a
second bridge and between said chamber
and the exhaust passage with an intermedi-
ate bridge, and a valve provided with cy-
lindrical trunnions journaled 11 said sockets
and with 2 T-ghaped body between said
tpupnions, the head of said body having 2
fat inner face in the plane of the axes Ot
said trunnions and 1ts onds normally engag-
ing the first pair of bridges menlioned, and
the stem of sald hody normally engaging
the said intermediate bridge and forming a
partition between the said chamber and the
oxhaust passage, the caid trunpions being
dished at their 1nner onds to accommodate
the piston when the same has completed its
stroke toward the valve and the latter oc-
cuplies its closed position.
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5. A cylinder provided with a head hav-
Ing an exhaust port, and an oscillatory valve
controlling said exhaust port and of sub-
stantially semicireular form in cross section,
the rounded or curveq face engaging the
head at opposite sides of the exhaust port
and having a pocket normally between said
points of engagement and in communication
with said exhaust port and when the valve

is open establishing communication between 1¢

the interior of the cylinder and the exhaust
port. ) .

In testimony whereof I affix my signa-
ture, in the presence of two witnesses.

HALVOR 0. HEM,
Witnesses :

Hrrex C. Ropeers,
Y. Trores.

Washington, D.¢>»
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