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To allwhom it may concern :

Be it known that 1. Josepir M. Kerw, a
citizen of the United States of America,
and resident of Oswego. in the county of
Oswego, in the State of New York. have
invented new and useful Improvements in
Piston-Valves. of which the following,
taken in connection with the accompanying
drawings. is a full. clear, and exact deserip-
tion. .

This invention relates to certain improve-
nents in piston valves of the double pack-
ing-ring type. commonly used in locomo-
tives for controlling the inlet and exhaust
steam to and from the cylinder of the
engine. These pistons are usually provided
with opposite cvlindrical end heads fitted
with an easv sliding fit in the cylindrical
sleeves of the valve chamber. the central
portion of the valve being of less diameter
than the end heads to allow a free entrance
of the steam into the receiving chamber of
the valve case. while the end heads control
the inlet and exhaust ports leading to and
from opposite ends of the cvlinder. each
head being provided with a pair of split
packing rings which are expansible nnder
their own tension to maintain reasonably
tight joints Detween the piston heads and
guide sleeves in which they are movable,
thereby assuring a more perfect cut-off, and
conserving the steam energy. One of the
advantages of this type of valve is that it is
automatically balanced by the steam pres-
sure surrounding the central portion thereof
so that the only appreciable friction is that
produced by the expansive force of the
packing rings. and in order that the valve
may work with perfect freedom and vwith a
minimum degree of friction and incidental
wear, it is desirable that the outward pres-
sure of the rings shall be just sufficient to
maintain a steam-tight joint and no more.

These packing rings are usually seated in

‘separate annular grooves in the heads of

the piston and must, therefore have suffi-
cient play to permit free expansive move-
ment under their own tension in order to be
effective, the inner rings of each set adjacent
the steom-receiving chamber heing  com-
monly known ac “steam rinzs” while the
outer rings nearest fhe cxhaust chamber
are commonly known as “eihumst rings.”
With this slight clearanes of {ne rings in
their respective grosves for freedom of
movement; it is evident 'l rore or less

of the steam. depending upon pressure, will
find its way through the Joints between the
packing rings and valve heads tending to
equalize the pressure both at the inner side
and outer side of the rings and allowing
said rings to exert their inherent pressure

against the inner walls of the valve cham-

ber or sleeves in which the valve heads are
movable. This is particularly true of the
inner or “steam rings” when they are regis-
tered with the ports leading to the steam
chest or cvlinder of the engine, because the
steam pressure is then exerted against both
sides of the “steam rings.” tending to bal-
ance them. it being understood that the
“steam rings” are never exposed to atmos-
pheric pressure, but are always under the
pressure of the live steam in the valve
chamber or in both the valve chamber and
cvlinder. On the other hand, the outer or
“exhaust rings” are always exposed on the
outer side to the relatively low atmospheric
pressure. while their inner sides are ex-
posed to the higher steam pressure from the
cylinder. This inequality of steam pressure
on the “exhaust rings” tends to cause them
to bind and excessivelv wear the shoulders
at the outer sides of the corresponding
grooves, which not only interferes with the
free cperation of these rings, but soon causes
excessive leakage of the exhaust before the
valve is sufficiently shifted to uncover the
port leading to the cvlinder. In addition
to these objectionable features, another and
more serious ohjection is that when either
“exhaust ring” registers with its port, it is
subjected to a crushing or compression stress
equal to the pressure of the steam in the
cylinder so that if the engine is running
under full steam and the inherent expansive
force of the ring is normal, the compression
stress of the steam upon the ring would
exhaust its expansive force to a degree de-
pending upon the space between the meet-
ing ends of the ring at the point of division,
or the space between the ring and the bot-
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tom of the groove in which it is seated, thus

causing the premature discharge of the ex-
haust, commonly known as the “blow,”
which is further aggravated by the wear of
the “exhaust ring” incidental to .the in-
equalities of pressure at opposite ends
thereof.

The main obiact, therefore, of my present
invention is to chviate the premature ex-
haust or “blow” of the steam at the instant
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the “exhaust ring” begins to register with

and while it is moving across the exhaust

port, and at the same time to reduce to a

minimum the outward end thrust of the
5 “exhaust ring” due
pressure at the steam end and the low pres-
sure at the exhaust end of such ring, thereby
protecting the annular shoulders at the ex-
haust ends of said rings against excessive
wear and further reducing the liability of
premature exhaust or “blow.”

Other objects and uses will be brought
out in the following description.

In the drawings Figures 1 and 2 are simi-
lar sectional views of an engine cylinder
and valve case showing the valve in different
positions. Fig. 3 is an enlarged transverse
sectional view through the valve case and
valve taken in the plane of line 3—3, Fig.
9. Fig. 4 is an enlarged longitudinal sec-
tional view, partly broken away, of the de-
tached valve. Fig. 5 is a perspective view
of one of the “exhaust rings.”

In order that my invention may be clearly
understood, I have shown a portion of a lo-
comotive cylinder —1— and a piston —2—
movable therein, in combination with a valve
case —3— and a piston valve —4— movable
in the valve case. This valve case is pro-
vided with a steam inlet —5— adapted to
be connected to any available source of
steam supply and is connected to opposite
ends of the cylinder by the usual ports —6—
and —6’—, said valve case being also pro-
vided with the usual exhaust ports —T—
and —7"—. ‘

The steam inlet —5— communicates with
a receiving chamber —8— which surrounds
the reduced central portion of the valve
40 —4— for the purpose of balancing the same,
said valve being provided with enlarged cy-
lindrical end heads —9— fitted with an easy
sliding fit in suitable sleeves —10— in the
adjacent ends of the valve case —3—.

“Each head of the valve is provided with
separate annular grooves for receiving suit-
able packing rings —11— and —12— which
are divided through one side at —13— and
are tensioned to expand against the walls
50 of the adjacent sleeves —10— with sufficient

pressure to produce substantially steam-

tight.joints, the periphery of the heads of

the valve being of just sufficiently less di-

ameter than that of the bore in their respec-
55 tive sleeves —10— to prevent friction there-

with and allow the packing rings to per-

form their full function in preventing the
passage of steam around the heads.

The inner packing rings commonly known

60 as “steam rings” are L-shape in cross-section

with their narrower portions seated with

an easy sliding fit in the grooves as —14—

and their outer wider portions overhanging

the portions of the valve heads at the inner
65 sides of said grooves, one objeet of whichisto
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enable the rings to automatically balance
under the steam pressure in the chamber
— 8 by impinging against the inner face
as well as the outer face of the overhanging
:portions of the rings.

The outer or “exhaust rings” to which my
invention is more particularly directed are
substantially rectangular in cross section
and are fitted with an easy sliding fit in
their respective grooves as —14'— in the
heads —9— and are provided near their
inner edges with a circumferential series
of relatively small radial openings —15—,
the purpose of which is to allow the steam
from, the cylinder to pass through said ra-
dial openings to the interior o the ring,
but at the same time that it impinges against
the periphery thereof so as to balance said
rings and allow them to expand against the
inner faces of their respective sleeves —10—
under their own tension, thereby reducing
the friction to a minimum, and at the same
time effecting a steari-tight joint to pre-
vent premature escape or “blow” from the
cylinder at the instant the valve is shifted
to bring the inner face of the “exhaust ring”
into registration with the adjacent port
__8— or —6'—, this balancing effect being
continued as long as any portion of either
“gxhaust ring” is registered with the ad-
jacent port —6— or —8'—. This particular
arrangement of the circumferential series of
apertures close to, but yet slightly removed
from the inner edges of the “exhaust
rings,” is very important, in that it allows
the steam to enter the interior of the ring
from the cylinders at about the same instant
that the inner edge of the “exhaust rings”
is registered with the corresponding ports,
thereby establishing a balance of Eressure
inside and outside of the ring at about the
same instant that it begins to register with
‘the port during its shifting movement in
opening said port to allow the exhaust of
the steam from the cylinder in advance of
the moving piston —2—. For example, as-
sumin%t that the piston is in the position at
the left-hand of the cylinder, as shown in

‘Fig. 2, and is about to begin its stroke toward

the opposite end of the cylinder, at which
time the valve —4— will have been adjust-

.ed to bring the inner end of the right-hand

«gxhaust rimg” —12— into registration with
the adjacent port —6— so that the steam in
the cylinder —1— in advance of the piston
the ring against its.
own tension, and thereby allowing the steam
to escape to the exhaust around the periph-
ery thereof, will enter the openings —15—
and thus establish a balance of pressure in-
side and outside of the ring and allow the
latter to expand against the inner walls of

the sleeve —10— for effectively ﬂreventin
the escape of the steam. This alance of

pressure will be maintained as long as say
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portion of the “exhaust ring” is in: registrn:
tion with the adjacent port and will, there-
fore, allow the ring to expind freely against
the inner walls of ¢he eorvesponding sleeve
— to prevent premature ‘estape  or
“blow” of the steam from tlhe cylinder
around the ring to the exhaust. By balane-
Ing these “exhanst rings” in the manner de-
scribed, they are permitted to remain in sub-
stantially the same expanded position
against the walls of the valve chamber,
theveby n voiding the intermittent mward and
outward movement under varying pressives,
as would be the case if there were no perfo-
rations in the rings; or if the perforations
were located firther from the mner edges
thereof, since it is evident that if the inper
ends of the rings were solid or imperforate,
the registration of sucl, solid portions witl
the ports —G— or —p/_ would allow the
expansive force of the stean within the ev]-
inder —1— ¢ comipress snuch rings und
cause more or less leakage or “blow? arauncd
the peripheries thereof This intermittent
expansion and contraction -of the rings
would necessarily produce more or less weny
the grooves in which they
are located and would soon result in exces-
sive leakage of the steam through the joints,
but by perforation the rings eclose to the
inner edges thereof in the manner deseriled
and thereby balancing said rings at all tines
while registered witly theiy respective ports,
this excessive wear and Incidental lenkage is
obviated and the highest working efliciency
of the valve is, therefore, maintained for a
much greater period of time. :

What I claim is; -

1. The combination with a ‘steaum-engine
cvlinder having ports in one side. and a pis-

ton movable in said cylinder between said’

ports, of a valve case having ports registep-
ing with those in the evlinder, and piston
valte having opposite end heads controlling
said ports, each valve-head having an im-
perforate division ring provided with pe.
dneed ends forming annwlap arooves, imper-

sides of theif

]

forate “steam-rings" sented in. the inner end
grooves, and exhaust rings seated in the
outer end grooves and provided with rudial
apertnres therethrongl) close to fl)e inner
' respective grooves,

2. .\ piston valve for steam. engines cony-
prising a main bodyy seprimte division vings
mounted on opposite ewls of the main bode.
each division ring having its oppuosite on. %
reduced  in dinmeter tn form annulip

grooves, - imperforate “steam-rings" geated:

in the inner end grooves, and sepuryte vey:
hm]st-,l.'ings" seated Cin the  ontep ened
grooves and provided with openings theve-
through in close juxtaposition to the inper
ends of thejp vespreetive 2rooves anil their
remaining portions impertforae,

3 The combination with a steatu-engine
exlinder having ports in one sides and a pis-
tou movable in said eylinder between said
portseaf @ valve ease having ports register-
ing with those in the evlinder, and a Piston

valve having opposite - end beads control-

ling said ports. each valve-head having an
nperforate division cing provided with ro-
dieed ends forming wunnlay ooy s, imper-
forute Ustenmerings” seated in the inner end

"grooves. nidexhanst rings seated in the outer

end grooves wnd provided with vadial ap-
ertures thevetiirongh elose to the mner sides
of their respective Zrooves. the distance be-
tween the apertured portions of the exhaust
rings heing abont equal to the distance be-
tween the outer ends of the ports with
whicly ‘they are adapted to vegister so. that
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the upertires of each exhanst ring will begin

to register with ity port at about the same
time that the apertnres iu the other exhaust
ring have moved ouf of registeation with the
corresponding. port, S

I witness whereof T have hereunto. set
my ban:d this 254k day «f Septémber, 1915,

JOSEPH M. KERN.
Withezses
" H. F. Crase,
Araer M. Caxson,.

Copies of this patent may.be obtained for five cents each, by addressing: the “Commissioner of Patents,
Washington, 1, ¢.” ’
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